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CAPACITIES: 

ATLANTIC MODEL HD 10 x 1/4 HYDRAULIC SHEAR 

Length of Cut 12211 

Capacity of Cut (Mild Steel, 50,000 PSI) 1/4" 

Length of Squaring Arm 40" 

Back Gauge Depth Maximum 29" 
Minimum l" 

Line Voltage 

Control Voltage 

Motor H.P. 

240/480V/3ph/60Hz 

24V 

15 H.P. 

Hydraulic Oi 1 Capacity 70 Gal. 
Type Mobil DTE 24 or Equivalent 

Hydraulic Pressure at Holddowns 1400 PSI 
If ) Hydraulic Pressure at Shear Cylinders 3400 PSI 

Weight l 0, 500 lbs. 

Dimensions (At Floor) l45"L x 6l"W x 68"H 

, ·l 
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The tensile and/or yield strength of many ASTM steels are specified as 
minimum values with no limit on the maximum. This chart ·is based on the 
actual tensile and/or •yield strengths 15,000 PSI above the specified 
minimum values. Steel exceeding this value must be limited to thinner material 
than shown in the chart. 

The actual physical properties and chemical analysis of a steel may meet 
more than one specification and/or grade within a specification. In this 
case the capacities for the specification and/or grade with the highest 
mechanical properties must be used. 

The ASTM specifications listed are those in effect on January 1, 1978. 

i MILD STEEL SHEAR CAPACITY 250 
TENSILE YIELD MINIMUM EQUIVALENT CAPACITY 

ASTM STEELS 
1-----r----t STRENGTH STRENGTH ELONG. THICKNESS 

K.S.I. K.S.I. % -2 IN. (NOMINAL) NO. GRADE 

' 
A36 

58-80 36-51 23 . 250 
58-80 OVER 51 23 \., .219 

! All3 
l 

A 60-72 33 MIN. 24 .250 
B 50-62 27 MIN. 28 . 250 
C 48-58 26 MIN. 29 .250 

! Al31 58-71 34 MIN. 24-26 .250 
] A242 ·7 0 MIN. 5 0 MIN. 21 ; . 219 
! 
I 
I 
l A283 

A 45-55 24 MIN. 30 i • 250 
B 50-60 27 MIN. 28 ! .250 
C 55-85 3 0 MIN. 25 . 250 
D 60-72 33 MIN. 23 .250 

· A284 
i C 60MIN. 30MIN. 25 .250 

D 60 MIN. 33 MIN. 24 .250 

; A285 
; 

A 45-85 24 MIN. 30 .250 
B 50-70 27 MIN. 28 , .250 
C 55-75 30 MIN. 27 ' .250 

; A299 75-95 42 MIN. I 19 i .188 
l A440 70 MIN. 50 MIN. 21 ! .188 
A441 70 MIN. 50 MIN. I 21 .188 

55 55-75 30 MIN. 26 .219 
60 60-80 32 MIN. i 23 .219 

I AS-14 110-130 100 MIN. ' 18 .188 

I 
j A515 

A516 

55 55-75 30 MIN. ! 27 .188 
60 60-80 32 MIN. ; 25 .188 
65 65-85 35 MIN. ; 23 .188 

!.-· ------1--7--=-0---'-_7_0-;;.....;9:....0 -1- __ 3_8_M_I_N_. __ --;.... 2_1 __,.c..;::lc.::8c.::8 _ 
55 55-75 30 MIN. , 27 .188 
60 60-80 32 MIN. 25 .188 
65 65-85 35 MIN. 23 \ .188 
70 70-90 38 MIN. 21 i .188 

A517 115-135 100 MIN. 16 .188 

A537 
1 : 70-90 50 MIN. 22 : .219 

11 80-100 so MIN. 22 I .188 

A572 

42 60 MIN. 42 MIN. 24 .219 
50 65 MIN. 50 MIN. 21 .219 
60 75 MIN. 60 MIN. 18 .219 
65 8 0 MIN. 65 MIN. 1 7 • 219 

II 

It 
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MILD STEEL SHEAR CAPACITY .2 50 

ASTM STEELS TENSILE YIELD MINIMUM EQUIVALENT CAPACIT'. 
STRENGTH STRENGTH ELONG. THICKNESS 

No. GRADE K.S.I. K.S.I. % -2 IN. (NOMINAL) 
A588 - 7 0 MIN. 50 MIN. 21 . .a 'j 
A612 OVER • 500 81-101 50 MIN.' 22 .188 

A 63-83 42 MIN. 23 • 219 

A633 
B 63-83 42 MIN. 23 • 219 
C 70-90 50 MIN. 23 I .188 
D 70-90 50 MIN. 23 .188 
E 80-100 60 MIN. 23 I .188 

A635 
NOT NOT NOT - 

SPECIFIED SPECIFIED SPECIFIED .250 

50 60 MIN. 50 MIN. 24 • 219 
'a 

A715 60 70 MIN. 60 MIN. 22 219 

70 80 MIN. 70 MIN. 20 188 

80 90 MIN. 80 MIN. 18 .188 
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MILD STEEL SHEAR CAPACITY .250 
EQUIVALENT CAPACITY 

OTHER STEELS rHICKNESS (NOMINAL) 

LOW CARBON (.10-.20) PLATE .250 

LOW CARBON (.15-.25) PLATE ' --- 
ANNEALED • 4 0- • 5 0 CARBON H. R . PLATE .188 

A.LS.I. 414 0 H.R. PLATE - ANNEALED .188 

A.LS.I. 6150 H.R. PLATE - ANNEALED .;188 

A.LS.I. 8620 H.R. PLATE - ANNEALED .188 

FLOOR PLATE .188 

( 2 5 0 BHN MAX.) 
\ 

ABRASION RESISTING PLATE :188 
ANNEALED STAINLESS STEEL PLATES TYPE 

~ 14 LEN. 7 Ga. 
3 02, 3 04, 3 04L, 309, 316, 316L, 410, & 430 (.1875) - 
ANNEALED STAINLESS STEEL PLATES TYPE > 16 LEN. 8 Ga. 

302, 304, 304L, 309, 316, 316L, 410, & 430 = ( .164) 

' MILD STEEL SHEAR CAPACITY .250 
EQUIVALENT CAPACITY THICKNESS (NOMINAL) 

ALUMINUM ALLOYS* .. 

1100-0, 1100-Hl4, 1100-Hl6 
2 024-0, 2024-T3, 2024-T4 

3003-Hl4, 5 005-H34, 5052-0 .375 - 5052-H32, 5052-H34, 5 086-H32 
6061-0, 6061-.T6, 7075-T6 

*Aluminum alloys may require more clearance under holddowns and at low end of 
the upper knife. The charts below are for determining shear capacities only 
and are not to be used for selecting knives. Shear capacity is determined 
by total shearing load and knife selection is determined by unit pressure 
on the knives, and hardness and chemistry of the material being sheared. 
Materials with a hardness of 30 Re or above and/or those with abrasives 
included present severe knife problems. 
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ASTM SPECIFICATION P R O D U C E R A N D P R O D U C T N A M E 
NATIONAL OREGON REPUBLIC SHARON UNITED STATES WHEELING-PIT YOUNGSTOWN 

NO. GRADE STEEL CORP. srEEL MILLS STEEL CORP. srEEL CORP. srEEL CORP, srEEL CORP, Sl!EET & TUBE CO. 

NAX-HIGH ORELLOY 242 REPUBLIC 50 .COR-TEN A COR-TEN A PITT-TEN YOLOY HS 

A242 TENSILE TVP 1 & TVP ' 2 , COR-TEN B COR-TEN B NO. 1 YOLOY T-50 
7 

A440 NAX-HI MANG ORELLOY 44 C3 YOMAN 

A441 GLS-441 oRELi:o,/~ln REPUBLIC A-441 TRI-TEN W-P A-441 YSW A441 

l\514 N-A-XTRA 100 ORELLOY 100. 
T-1 

TYPE A 
T-lA 
T-lB 

A517 N-A-XTRA 100 ORELLOY 100. T-1 
Type g T-lA 

T-lB 

A537 CLASS 1 A-537 CL l CHAR PAC (NORM) 
CLASS 11 A-537 CL 11 CHAR PAC 

(Q AND T) 

42 GLlt-42W ORELLOY 42 X42W 
SHARALLOY 

EX-TEN 45 
PITT-TEN 

45 X-42W 
YSW-42 

50 GLX-50ol ORELLOY 50 xsos SHARALLOY 
EX-TEN 50 

PITI-TEN YSW-50 
l\572 50 X-5™ 

60 GLX-60ol ORELLOY 60 X60ol 
SHARALLOY EX-TEN 60 

60 
YSW-60 

65 GLX-65W ORELLOY 65 X65W EX-TEN 65 YSW-65 

NAX-HIGH ' COR-TEN A588 ORELLOY 588 REPUBLIC 50 COR-TEN B YOLOY HS TENSILE B 

A606 SHEET) NAM-HIGH COR-TEN PITT-TEN YOLOY HS 
REPUBLIC 50 COR-TEN A . 

TENSILE A No. l YOLOY T-50 

45 GLX-45W >:'15W SHARALLOY EX-TEN 45 
PITT-TEN 

45 C X-45W 
YSW-45 

50 GLX-5CNI xso» SHARALLOY 
EX-TEN 50 

PIIT-TE!'l 
50 C x-sce YSW-50 . 

A607 55 GLX-55W X55W 
SHARALLOY EX-TEN C,'j 

PITI-TEN 
55 C X-55W 

YSW-55 

60 GLX-60ol X6(l,I SHARALLOY 
EX-TEN 60 

PITI-TEN 
60 C X-,-6(l,I YSW-60 

65 GLX-65W X65W EX-TEN 65 YSW-65 

70 EX-TEN 70 

so PITT-TEN X-SCl-1 YS-T50 

1\715 60 YS-T60 

70 
,... -- YS-T70 

80 YS-T80 

STEEL CROSS REFERENCE CHART ~() 
~Ul 



~STM SPECIFICATION P R O D U C E R A N D P R O D U C T N A M E 
ARMCO BETHLEHEM INLAND INTERLAKE JONES B. LAUGHLIN KAISER LUKENS 

NO. GRADE STEEL CORP. STEEL CORP. STEEL CO. INC. STEEL CORP. STEEL CORP. STEEL CO. 
HIGH STRENGTH COR-TEN A COR-TEN A 

/\24 2 A MAYARI COR-TEN B COR-TEN B NI-CU-TI KAISALOY 50:::R LUKENS A242 

A440 ~D MN III-MAN A440 JALTEN-3 KAISALOY 5Cl-lM LUKENS A440 
HIGH STRENGTH ' JALTEN-1 

A441 B MN V TRI-STEEL A44 l VAN-50 KAISALOY 5CMV LUKENS A44l 
SSS-100 RQ-100 S-90 T-1, T-1B 

A514 SSS-1 OQ.\ RQ-1 OQ.\ S-100 T-lA, 
SSS-1008 RO-lOCB s-110 N-A-XTRA 

SSS-100 RQ-100 S-100 T-1, T-1B 

SSS-1 OG". RQ-lOG". S-110 
T-lA 

ASl 7 
SSS-1008 RQ-lOCB 

N-A-XTRA 

A537 i:LASS l LO-TEMP RQC-6CN LT-75N 
i:LASS 11 SUPER RQC-60Q 

LO-TEMP AND T LT-75QT 
HIGH STRENGTH 

42 C-42 V42 INX-4 2 I42X JLX-42 KA I SA LOY 4 2---<::V A572-42 

HIGH STRENGTH J~-50 
50 C-50 V50 INX-5 0 ISOX .nx-sccc KA I SA LOY 5 0---<::V A572-50 

A572 / VAN-SO 
HIGH STRENGTH JLX-60 

60 C-60 V60 .INX-60 I60X VAN-60 KAISALOY 60---<::V A57 2-60 
HIGH STRENGTH 

65 C-65 V65 INX-65 JLX-65 A572-65 
HIGH STRENGTH 

A588 A588 f,\AYARI R-50 COR-TEN B COR-TEN B NI-CU-TI KAISALOY 50:::R COR-TEN ll 

HIGH STRENGTH 
A606 (SHEET) B MAYARI R COR-TEN A COR-TEN A NI---<::U-TI KAISALOY 50:::R 

45 HIGH STRENGTH 
C-45 CB/45 INX-45 I45X JLX-45 KAISALOY 45-<::y 

HIGH STRENGTH ~H=~&:c 
50 C-50 CB/50 INX-50 150X VAN-SO KA I SA LOY 5 0---<::V 

A607 HIGH STRENGTH 
55 c-55 CB/55 INX-55 155X JLX-55 

HIGH STRENGTH JLX-60 
60 C-60 CB/60 INX-60 160X VAN-60 

HIGH STRENGTH 
65 C-65 INX-65 ,JT_v-6<; 
70 HIGH STRENGTH JLX-70 

C-70 INX-70 VAN-70 

50 HI-FORM 50 I5CF VAN-50 
A715 

60 HI-FORM 60 I6CF VAN-60 

70 HI-FORM 70 I7CF VAN-70 

80 !!I-FORM 80 I8CF VAN-80 

STEEL CROSS REFERENCE CHART 
::::::o 
~ (j) 
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SAFETY IS IMPORTANT ! ! 

Following are excerpts from the ANSI B-11 Standards on owner/ 
employer responsibilities pertaining to safety in the use and 
operation of shears. 

Please read these and be aware of the safety requirements. 

-.It' is suggested that the owner order the 811.4-1983 Standards from 
· American National Standard Institute. 

American National Standards Institute, Inc. 
1430 Broadway 
New York, NY 10018 



TO REDUCE THE POSSIBILITY OF INJURY ... 

oO·NoT· PLACE YCJ:UR HA.Nos· BETWEEN 
i ' THE _KNIV~S_: OR BENEATH .. 
1 :" · ·o· oowns. _-:·_. ·. · ·-· · __ ·:, i · ·_·_-. l . H LO . ~ ··: . . . . . ' . .. . 
~ . . . .·_._·· ... ·: .. :· .. :_: ... _:_ ;>:\·. ···.' .. : . .:: .. ·.'.;_· ... :.:;:.,,. :· ... : --.,~ 
I · --~···· · . - - :·-'- ·. - .. :_·'1-~:;-_i:·:·-~ --·-:i.· -'<--"'..'\>:-:·:\ ~···_ .. ·-·:· .• ··.·,.: -::·\·· .. - .·- ..• ·· _, ~--·- · ··. • -. -· - - · :~ _._ - 

\ · oo·NOT::·; -PLA"t;l:::yoUR·.\ .. HANoS:13·ETWEE~J"~ ~--::'--''\·~;:-\::··· ;.>··· 
i •,, .... ":"·· .-·.·:. : __ :·-•·.: . ·,-•· . ..::,:- · ...... ·- .--·. :'· . :····._ :- -.•;·, .. ' ·. . . .~ ... _ ,J'>. -·)•--·,.( .. ;:,-•.····· 

1 ._ · -- .-~-: MATERlAL BEING 'sR-.EAREcf .-_ ;=.: '.: - ;_'. ·;:,-- .- ---· 
. . . . ,_· .. -·. . . .· ·. :_ ~./; _; . . -~ ·· __ · ·:: . ~-_' . ·-. . --- 

AND SHEAR TABLE< . - _-'. ... · __ ·> , , · 

I ALWAvs· ~:~~:r~gN~%~~ZfJ~f~c~H!No. ··••·•.···.• 
SAFETY MANUAL -BEFORE . 

. '. : ··- 

OPERATING. OR. SERVICIN"C~ :_-,:- _,_ 
THIS SHEl~.R _.... •: ' .. ·; . . .. .·. · .. 

DO NOT REMOVE THIS SIGN FROM THIS SHEAR 

. 
i 

l 

·:··,::·•.·1_ 

J; :-.-.:.\ .. _ .. ., 
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., ---1'"-~''' ~·~,~~:!t.~~~~') · SAFETY· GlllDEll N ES· ~ . 
. · .·: <> ·.: SHEAR -;-:_'_: :·: -: : '. . . ' .:_· 

. .. . . .· . '. :, ·.,< ·,. ~ .. 
.· . ' . '.· ,.· ,):., . . .· /.·' : .. ·· ... 

e READ AND UNDERSTAND THE OPERATION AND SAFETY MANUAL: 

.• KNOW HOW TO USE THE OPERATOR CONTROLs:'~~i:, MODES OF OPERATION: 

• _ OPERATE ONLY_ WITH SAFEG(:1ARDING PROPERLY INST ALL ED 
'• 

-, e KNOW THE SET-UP AND PROPER METHOD OF OPERATION 

• TEST-.ALL THE REQUIRED OPERATOR CONTROL S~ATIONS AND MODES OF OPERATION ... 
BEFORE EACH SHIFT, EACH JOB RUN AND .AFTER EACH BREAK · · 

• HOLDDOWNS c°PERATING WITH·',ADEQUAt.E P.RESSt)RE '. .. :_·~ (·_.:· .. ·. ,_ '; '·. 
. . . : 

• MAKE CERTAIN PIECE PART WILL BE.CLAM.PED sv ·oNE OR ·MORE socooowns 
• DO NOT SHEAR MATERIAL THAT WILL TIP UP WHEN BEING CUT 

e DO NOT PLACE YOUR HANDS BETWEEN THE KNtVES OR BENEATH HOLDDOWNS ~ 

• DO NOT PLAC.E YOUR HANDS BET.WEEN MATERIAL BEING SHEARED AND SHEAR TABL~ 

e USE HAND TOOLS FOR SMALL OR NARROW PIECE PARTS 

· • MAKE CERTAIN EVERYONE IS CLEAR OF FRONT AND REAR OF SHEAR BEFORE OPERATING 

e TURN OFF OR LOCKOUT OPERATOR CONTROLS WHEN NOT OPERATING SHEAR 

e WHEN YOU LEAVE THE SHEAR: 
' . 

- ruRN oiF oa tocxour oPERAroR cosraots 
- TURN POWER OFF 

.. 
DO NOT REMOVE THIS SIGN FROM THIS SHEAR 

~ 

::::. Cl) t CO(.,.) 
0) . 

1 w WWW · am ~!"""- .... --..•--••-- ..... .... ...., -· · 
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adopted by the 

DEPARTMENT 
OF 

DEFENSE 

see acceptance notice .,, 
Inside fn,nt cover 

for machine tools - 
shears - 

· safety requirements for 
construction, care, and use 
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However, since guarding is not possible in some in 
stances, devices and awareness barriers are recognized 
as adequate safeguarding. Some shears may require two ( 
or more to be used in combination. · 

5.1.J,J,Manufacflire/·tt ~~II be the responsibil 
ity of the manufacturer to equip each new or used shear 
with one of the following: · · · 
.. (I) A point-of-operation guard ·. 
(2) A point-of-operation device 
(3) A point-of-operation awareness barrier 

5.1.1.2 Employer. It shall be the responsibility 
of the employer to equip shears with, and ensure the 
use of, one of the following: 

(I) A point-of-operation guard 
(2) A properly applied and adjusted point-of-oper 

ation device 
(3) A point-of-operation awareness barrier 
Exception: The requirements given in 5.1.1 shall not 

apply when the point-of-operation opening is 1/4 inch 
or less. Also, they shall not apply when the shear is 
automatically or semiautomatically operated. If manual 
loading or unloading, or both, of the automatically op 
erated shear is a requirement, safeguarding of the point 
of operation in accordance with Section 5 shall be pro 
vided. 

5. 1.2 Point-of-Operation Guards. Every point-of. 
operation guard shall meet the following design, con 
struction, application, and adjustment requirements. 

( 1) It shall prevent entry of any part of the opera 
tor's body into the point of operation by reaching 
through, over, under, or around the guard. 

(2) Compliance with (1) can be achieved by con 
forming to the dimensions defined in Fig. 1 and given 
in Table I. 

£5.1.1.2 Employer. An opening of 1/4 inch or 
less is considered so small that it is not possible to inad 
vertently insert any portion of the hands or fingers 
within the opening. 

Exception: For example, flying cutoff shears or 
similar shears, installed in the punch press or roll-form 
ing line, may require safeguarding of the point-of-oper 
ation to minimize the hazard t~ employees. 

£5.1.2 Point-of-Operation Guards. Point-of-opera 
tion guards ace the most positive form of protection 
for preventing injuries at the point of operation 

( 

Table 1 
Dimensions, in Inches, for Point-of-Operation Guard• 

Maximum 
Opening 

'under Guard 
(A) 

Minimum Distance 
to Point of Operation 
(Hold-Down or Blade) 

(B) 

Muimum Openings 
(Horizontal/Vertical) 

in the Guard 
(C) 

1/4 
3/8 
1/2 
5/8 
3/4 
7/8 

1-1/4 
1-1/2 
1-7/8 
2-1/8 

Over 2-1/8 to 6 

1/2 
1-1/2 
2-1/2 
'J-1/l 
5-l/2t 
6-l/2t 
7•1/2t 

12-l/2t 
l5·1/2t 
17-l/2t 
31-l/2t 

3/8 
3/8 
1/2 
1/2 
5/8 
3/4 
7/8 
7/8 

1-1/4 
l·l/4 
1-1/4 

u •See Fig. 1, Details A through E. 
tThese dimensions may be reduced by using an awareness 
barrier. See Table 2. ( 
24 
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(3) It shall, of itself, create no pinch point between 
itself and moving machine parts. 

( 4) It shall utilize fasteners not readily removable 
by the operator, so as to minimize the possibility of 
misuse or removal of essential parts. 

(5) It shall facilitate its own inspection 
(6) It shall offer maximum visibility of the point-of. 

operation, consistent with requirements (1) through (S). 
5.1.2.1 Fixed Guard. A fixed guard, when used, 

shall be attached securely to the shear. 
5.1.2.2 Interlocked Shear Guard. An interlocked 

shear guard, when used, shall be attached to the shear 
frame and shall be interlocked with the shear control 
so that the shear cannot be activated for normal shearing 
operations unless the guard is in position to conform to 
the requirements of S.1.2. 

5.1.2.3 Adjustable Guard. An adjustable guard, 
when used, shall be securely attached to the shear and 
shall be adjusted and used in conformance with the re 
quirements of 5.1.2. 

5.1.2.4 Throat (Gap) Guard. Partial enclosures 
conforming to the requirements of 5.1.2 insofar as the 
area of entry which they protect shall be provided on 
both sides of the point of operation (in the area com 
monly referred to as the gap or throat) to prevent 
the operator from reaching around or behind the guard 
and into the point of operation. These partial enclo 
sures shall not, of themselves, create a pinch point or 
shear hazard. The guard shall be capable of being re 
moved to facilitate removal of material, shearing, and 
slitting of material longer than the width of the shear. 

5.1.2.4.1 Warning Instructions. When the 
throat (gap) guard is removed, instructions warning 
the operator of the hazard must be visible. 

5.1.3 Point-of-Operation Devices. A point-of 
operation device shall protect the operator by prevent 
ing or stopping normal stroking of the shear, or retain 
ing or withdrawing the operator's hands if they are inad 
vertently placed in the point of operation. 

(3) It is recommended that at least l inch of clear 
ance be provided to avoid the possibility of pinch 
points. 

(4) It is recommended that a tool such as a box 
wrench, open-end wrench, socket or key wrench, or an 
adjustable wrench be required to remove the fasteners 
rather than having the guard secured by hooks, mag 
nets, wing nuts, or other methods that do not require 
the use of a tool such as those listed. 

S7 
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(6) The shearing area should be illuminated if suffi 
cient ambient light does not exist. 

£5.1.2.3 Adjustable Guard. If the adjustment 
and operation of the adjustable guard is not closely 
supervised, inadequate safeguarding may result. 

£5.1.2.4. 1 Warning Instructions. One sug 
gested instruction is the following: "WARNING: Do not 
place hands or fingers in this area. Replace guard when 
not slitting." 
£5.1.3 Point-of-Operation Devices. A point-of. 

operation device does not offer the measure of protec 
tion given by a guard. Shearing operations are normally 
a "hands on material" type job. Fixed safeguarding, 
awareness barriers, or devices normally can be used for 
safeguarding. There may be a limited number of appli 
cations where only a two-hand control can be used as 
a point-of-operation safeguarding device. 

The use of two-hand controls as a safeguarding de 
vice should be limited to these applications and only 
on shears with a part-revolution clutch or hydraulic 
shears. If more than one operator is involved, each 
should have a two-hand operator control station. 

This section is intended to clarify that the use of 
two-hand controls is recognized but not encouraged. 

26 
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5.1.3.J Presence-Sensing Point-of-Operation 
Device. A presence-sensing point-of-operation device, 
when used, shall protect the operator as specified in 
5.1.3 and shall be interlocked into the control circuit 
to prevent or stop shear actuation if an operator's hand 
or other part of his body is detected in the sensing field 
of the device. The following requirements shall apply: 

(I) The device shall not, of itself, create any hazard 
to the operator. 

(2) The device shall not be used on machines using 
full-revolution clutches or on pneumatic power shears. 

(3) The device shall not be used as a tripping mecha 
nism. 

( 4) The device shall be designed for fail-safe opera 
tion. 

(5) Failure of the light source or power supply, 
excessive ambient light, temperature variations, or 
other environmental factors shall not adversely affect 
the protection offered. 

(6) The device shall have full-function monitoring. 

(7) Devices containing sensitivity adjustments shall 
provide operator protection atthe lowest or minimum 
sensitivity adjustment. 

5. I .4 Point-of-Operation Awareness Barrier. Where, 
in guarding the point of entry of material, it is not 
practical to conform with 5.1.2, the point of entry 
may be guarded by a point-of-operation awareness bar 
rier similar to those defined in Fig. 2 (Details A and B) 
and given in Table 2. 

£5. 1.3. I Presence-Sensing Point-of-Operation 
Device 

(6) A presence-sensing point-of-operation device 
should be a self-checking, self-monitoring type that 
must inhibit further stroking if a fault occurs in the 
device. 

£5.1.4 Point-of-Operation Awareness Barrier. 
The awareness-barrier concept is that of a barrier that 
moves to provide additional clearance over the mini 
mum allowed by the entry of the workpiece and that 
cannot be lifted by the operator without his awareness. 
Such a guard provides a minimum unrestricted clear 
ance (1/4 inch) in accordance with accepted guard 
standards and provides restricted access by con tact 
awareness for clearances in excess of 1/4 inch. Addi 
tionally, the guard provides visual boundaries to the 
operator's free and unrestricted movements and 
establishes the danger-zone boundaries. See Illus 
tration 8. 

Additional guarding may be required at the gap 
(throat). 

Table 2 
Dimensions, in Inches, for Point-of-Operation Awareness Barrier" 

Maximum Opening 
under Fixed 

Section of Guard 
(A) 

Minimum Distance, 
Fixed Section 

to Blade 
(B) 

Maximum Opening 
in Fixed Section 

(Vertical/Horizontal) 
(C) 

3/4 
7/8 

1-1/4 
1-1/2 
1-7/8 
2-1/8 

Over 2-1/8 to 6 

4-3/4 
5-1/2 
6 
6-1/2 
7-1/2 
7-7 /8 
7-7/8 

5/8 
3/4 
3/4 
7/8 

1-1/4 
1-1/4 
1-1/4 

Maximum Opening under Minimum Distance from 
Movable Section Movable Section to 

Maximum 
When When Hold-Down Blade Space 
Down Up (D) (E) (F) 

1/4 3/4 1-1/2 4-3/4 3/8 
1/4 7/8 1-1/2 5-1/2 3/8 
1/4 1-1/4 2 6 3/8 
1/4 1-1/2 2 6-1/2 3/8 
1/4 1-7/8 2-3/8 7-1/2 3/8 
1/4 2-1/8 2-7/8 7-7/8 1/2 
1/4 Over 2-1/8 to 6 2-7/8 7-7/8 1/2 

•see Fig. 2, Details A and B. 
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5.1.4.1 Movable Section. The point-of-operation 
awareness barrier in its free suspended position shall 
limit unrestricted entry by a clearance of 1/4 inch maxi 
mum. Restricted entry requiring lifting of barrier sections 
shall be provided when material exceeds 1/4 inch in 
thickness. Lifted sections shall remain in contact with 
the inserted material by virtue of their own weight so 
as to allow no clearance for unrestricted entry of fingers, 
shall be designed to offer resistance to entry, and shall 
require a distinct effort to lift. The sections shall be 
limited to 4 inches in length to provide a maximum 
possible horizontal clearance of 4 inches. 

5.1.4.2 Fixed Section. The fixed section shall be 
in accordance with Table 2. Openings (for visibility) 
shall not exceed the allowable limits given in Table 2, 
Column 3. The fixed sections shall not be readily 
removable by the operator. 

5.1.4.3 Warning Sign. A sign that is readily visi 
ble to the operator shall be affixed to the shear, warn 
ing of the hazards if any portion of the body is placed 
into or beyond the point-of-operation awareness barrier. 

[ ·. ' \ . 
5:2 Safeguarding the-Rear of tlie Shear . . 

1 5.2.1 Definition of Rear.Aree. The rear of the sheas, 
isthe aresbetween the housings, the extremities of · 
the moving shear parts, and the extent of the material 
being sheared, whichever is greatest, · / 

5.2.2 Responsibility · 
5.2.2.1 Manufacturer. The manufacturer shall 

eliminate the hazard by design, where possible, or, if 
practical, shall provide protection against the hazard 
in accordance with ANSI B15.1-1972. Where the hazard 
cannot be eliminated by design or protection, the manu 
facturer shalladvise the employer of the hazard. The 
employer shall then be.responsible for providing pro 
tection against the hazard. 

5.2.2.2 Employer. The employer shall establish 
and ensure adherence to safe working procedures re- -· 
garding the operations required at the rear of the shear 
and shall provide adequate safeguards to minimize the 
hazards from moving parts and from sliding or falling 
material that has been sheared. 

£5.1.4.2 Fixed Section. It is recommended that 
a tool such as a box wrench, open-end wrench, socket 
or key wrench, or an adjustable wrench be required to 
remove the fixed section rather than having the fixed 
section secured by hooks, magnets, wing nuts or other 
methods that do not require the use of a tool such as 
those listed. 

£5.1.4.3 Warning Sign. Because it is possible for 
an employee to penetrate this barrier by a special ef 
fort, a sign should warn the employee of the danger of 
doing so. The following is one suggested wording: 
"WARNING: Do not extend fingers or hands beyond 
guard or barrier." 

£5.2.2.2 Employer. Because of the great variety 
of methods used in handling material, it is difficult to 
specify any one way to reduce these hazards. Reduc 
tion of hazards may be accomplished by one or more 
of the following means: 

( 1) Conveyors behind the shear 

(2) A presence-sensing device to restrict shearing 
when an employee is behind a shear 

(3) A pedestrian barrier 
(4) A barrier with an interlocked gate 

(5) A stop switch located at the rear of the shear 
(6) A fence extending between the housings at the 

rear of the shear 
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(7) An audible signal con trolled by the operator to 
warn an employee at the rear of the shear 

(8) Two-hand control in a fixed safe location inter 
locked with the primary actuating means 

These are some of the methods that may be used 
to reduce the hazard to the operator or helper (or to 
warn the operator) when at the rear of the shear. 

6. Care 

6. 1 Responsibility 
. 6.1.J Instructions 
· J.1.i.J Manufacturer. It shall be the responsi- 

bility :·of the 'manufacturer to furnish instructions with 
the shear to establish guidelines for the use and care 
of the shear. 

6.1.1.2 Modifier or Reconstructor. It shall be the 
responsibility of any manufacturer modifying or recon 
structing a shear to furnish instructions with the modi 
fication to establish new or changed guidelines for the 
use and care of the shear so modified .. 

6.1.1.3 Employer. It shall be the responsibility of 
the employer to specify safe maintenance procedures 
and to maintain the shear in safe operating condition. 

6. 1 .2 Installation. It shall be the responsibility of 
the personfs) installing a shear to use procedures that 
will allow for a safe installation. 

6.1.3 Training of Maintenance Personnel. It shall 
be the responsibility of the employer to ensure the 
original and continuing competence of personnel 
caring for, inspecting, and maintaining shears. 

6.1.4 Inspection and Maintenance Records. It shall 
be the responsibility of the employer to establish and 
follow a program of periodic and regular inspections 
of the shear~_to ensure that all the parts, auxiliary 
equipment, and safeguards are in safe operating condi 
tion and adjustment. 

6.1.5 Shutdown Procedure for Shear Inspection. 
It shall be the responsibility of the manufacturer to 
recommend a safe shutdown procedure, and of the 
employer to establish and follow a safe shutdown pro 
cedure, before allowing any inspection to be made of 
a shear. 

( 

£6.1.1.1 Manufacturer. The manufacturer's liter 
.ature should be of a general nature, with guidelines on 
tlie care of shears. For products with unique character 
istics, specific material should be furnished. 

£6.1.1.2 Modifier or Reconstructor. Many modi 
fications or rebuilding efforts are so extensive that any 
original instructions from the original manufacturer are 
incorrect or meaningless; the ref pre, the person respon 
sible for the modification should furnish new material. 

£6.1.2 Installation. A safe installation is one that 
minimizes the possibility of injury to persons during 
installation or subsequent operations. 

( 

E6.1.5 Shutdown Procedure for Shear Inspection. 
For safety inspections not requiring air or electrical 
power, the following procedure is suggested: 

(I) Turn off the drive motor. 
(2) Open the disconnect switch and lock out. 
(3) On mechanical shears, allow the flywheel to 

stop completely before attempting any inspection, ad 
justment, repair, or replacement. 

(4) On hydraulic or pneumatic shears, block under 
the ram. 

(5) Turn off air supply and bleed off stored air. 
,6.1.6 Start-up Procedure. It shall be the responsi 

bility of the manufacturer to recommend a safe start 
up procedure, and of the employer to establish and 
follow a safe start-up procedure, before allowing any 
operators to operate a shear. ( 
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6.1. 7 Blade Servicing 
6, /, 7. I Manufacturer's Responsibility. It shall 

be the responsibility of the manufacturer to provides 
with each new shear instructions that electrical or 
ftuid-powe, supplies be disconnected from the shear,'. 

· or that the jog (inch) control be used when performing 
blade changes or replacements. 

J ; 6.1. 7.1.1 Installation or Changing. It shall be 
the responsibility of the manufacturer to provide with 
each new shear complete and clear instructions on the 
safe procedure to remove, turn, or replace the shear's 
blades. 

6.1.7.1.2 Adjusting. It shall be the responsi 
bility of the manufacturer to provide with each new 
shear complete and clear instructions on the safe and 
proper procedure for adjusting blades . 
. ,,_..,, 6.1. 7.2 Employer's Responsibility. It shall be 
the responsibility of the employer to ensure that the 
requirement in 6.1.7.1 is complied with when blade 
changes or replacements are made. 

6.1. 7.2.1 Installation or Changing. It shall 
be the responsibility of the employer to ensure that 
safe procedures are followed when removing, turning, 
or replacing blades on a· shear. 

6.1.7.2.2 Adjusting. It shall be the responsi 
bility of the employer to ensure that safe procedures 
are followed for the safe and proper adjustment of 
blades. 

7. Use 

7.1 Employer Responsibility. It shall be the responsi 
bility of the employer to institute training procedures 
that will ensure the competence of all personnel associ 
ated with the use of shears. 

7.1.1 Hazards at the Point of Operation. The em 
ployer shall be responsible for the proper installation 
and continued use of point-of-operation guards, de 
vices, or awareness barriers to ensure operator safety. 
See Section 5. ·' 

7.1.1.1 Hand Tools. To eliminate the need for 
an operator to place his hands into the point of opera 
tion, the employer shall furnish hand tools to assist in 
the feeding or removal of material into or from the 
point of operation, when required by a particular shear 
ing operation. These tools shall not be used in lieu of 
the guards, devices, or barriers required in Section 5. 

7.1.1.2 Material Handling 
7.1.1.2.1 Manual Handling 

(1) When a shear is fed manually, the material being 
cut shall rest on the table or fixture before the shear is 
activated. 

£6.1. 7.1 Manufacturer's Responsiblity, Instruc 
tions may be in the fonn of a sign affixed to the shear 
or may be in the manual furnished by the manufacturer. 

£6.1. 7.1.1 Installation or Changing. A specific 
procedure which would apply to all shears cannot be 
defined in this standard. All procedures should recom 
mend the blocking of the ram (when possible) to pre 
vent its movement and possible injury to anyone while 
blade installation or changes are in process. 

£7.1.1.1 Hand Tools. An important use of hand 
tools is to prevent the need for the operator to place 
his hands or fingers within the point of operation. 
However, these tools do not prevent the operator from 
inadvertently placing his hands or fingers within the 
point of operation. Therefore, a guard, device, or bar 
rier must be used for protection. Some typical hand 
tools are shown in Illustration 9. 

S 1 ~ 
1/86 

(I) When stock is resting totally on the shear table 
and must be removed, it is recommended that the oper 
ator or helper push the stock, using the palm of his 
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hand or his palm and thumb on the back edge of the 
stock to keep from being injured when hold-downs 
engage the material or the knife starts to cut. 

(2) When the end of the material reaches the shear 
table, the operator or helper shall not place any por 
tion of his hands underneath the material when it is 
sheared. 

(3) Handling slots are to be used primarily as an aid 
in the handling or positioning of the material on the 
shear table. ' 

7.1.1.2.2 Scrap Handling. The employer shall 
provide means for handling scrap. Scrap cutters, when 
used in conjunction with scrap-handling systems, shall 
be safeguarded in accordance with ANSI B 15 .l-1972. 

7.1.1.3 Personal Protective Equipment. It shall 
be the responsibility of the employer to ensure the use 
of personal protective equipment or tools that will re 
duce the hazards at the point of operation or in han 
dling of stock or scrap. 

7.1.2 Throat (Gap) Guard. When gap shears are to 
be used for slitting operations, before any changes are 
made, the motor shall be turned off. Follow the manu 
facturer's instructions for blade positioning. When the 
throat (gap) guard is removed, instructions warning 
the operator shall be visible. 

7./.3 Instruction of Operators. The employer shall 
train and instruct the operator in the safe method of 
work before starting work on any operation covered 
by this standard. The employer shall ensure by super 
vision the use of correct operating procedures by 
personnel involved in shearing operations. 

7./.4 Use of Helpers. A helper, when assisting an 
operator, shall be positioned out of reach of, or pro 
tected from, the point-of-operation hazard and haz 
ards at the rear of the shear. 

7.1.5 Wo.clc Area. The work area around the shear 
shall be kept in nonskid suitably illuminated condition. 
The employer shall provide clearance between machines 
so that movement of one operator will not interfere 
with the work of another. Ample room for handling 
material, workpieces, and scrap shall be provided and 
the area shall be kept free from obstructions. 

7.1.6 Overloading. The employer shall operate 
his shears within the capacity rating specified by the 
manufacturer. 

< 

( 

E7.1.4 Use of Helpers. See 5.2.2.2. 

E7.l.6 Overloading. Overloading may result in ma 
chine damage or malfunction and may expose the oper 
ator to injury. 

·J 

7.2 Employee Responsibility. The employer shall en 
sure that the employee meets the requirements of this 
standard. 

7.2.1. Shear Operator. Each shear operator shall 
operate the shear in a safe manner to prevent injury to 
himself or to a helper, if one is assigned to a specific 
job. 

£7.2.l Shear Operator. In order to perform his job 
in a safe manner, the shear operator should do the fol 
lowing: 

(I) Make a preoperation check of all operating con 
trols, blades, material gages, hand-feeding tools, safe- ( 
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guarding (if used), and the material being worked. 
(2) Check the work area to be sure it is free of ob 

jects that would cause the operator or a helper to slip 
or trip when feeding material. 

(3) Use proper work supports, mechanical assists, 
or helpers when loading or unloading heavy piece parts, 
sheets, or material. 

(4) Wear proper personal protective equipment as 
specified by the employer for the specific operation 
being performed, 

(5) Make the shear inoperative when leaving a 
shear unattended. 

8. Revision oiAmerican National Standards 
Referred to in This Document 

When the following American National Standards re 
ferred to in this document arc superseded by a revision 
approved by the American National Standards Institute, 
Inc, the revision shall apply: 

American National Standard Safety Standard for 
Mechanical Power Transmission Apparatus, ANSI 
BIS.1-1972 

American National Standard Specifications for Acci 
dent Prevention Signs, ANSI Z3S.l-1972 

American National Standard Specifications for Acci 
dent Prevention Tags, ANSI ZJS.2-1968 (Rl974) 

American National Standard Specifications· for Informa 
tional Signs Complementary to ANSI Z35.l-1972, Ac 
cident Prevention Signs, ANSI 235.4-1973 

American National Standard Safety Color Code for 
Marking Physical Hazards, ANSI ZS3.l-1979 

. 
American National Standard Safety Requirements for 
Design, Use, and Maintenance of Metal and Paper Scrap 
Processing Equipment, ANSI 2268.1-1973 

Electrical Standard for Metalworking Machine Tools 
and Plastics Machinery, ANSI/NFPA 79-1980 
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INSTALLATION 

UNLOADING 

Lifting eyes are provided on all machines for balanced lifting of 
the machine by crane. 

If a forklift is used it should lift from the front, with care taken 
to ensure the forks clear any hydraulic apparatus under the rear 
covers. 

CAUTION: The center of gravity is located approximately at the 
shear blades, thus allowing the machine to fall forward 
if it is not properly handled. 

Net Weight approximately - 10,500 lbs. 
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INSTALLATION (can't) 

Placement 

Consideration should be given to the locati6n the machine will be 
placed to meet the following criteria. 

l. Central location for material flow. Both the front and 
back of the machine should be accessible by your forklift, 
for delivering parts to be sheared and removing the stacked 
parts after shearing. 

2. The floor should be minimum of 6" reinforced concrete and 
the machine should not be placed over expansion joints or 
cracks in the concrete. 

The leveling screws must be placed on 8" square l/4" thick steel 
plates to ensure accurate leveling. Holes have been provided in 
the feet if you desire to anchor the machine to the floor. This 
is desirable but not necessary as the hydraulic design of the 
machine tends to minimize shock. 

Optionally, at custqmer preference, anchor bolts of 3/4" diameter 
may be used. Customer shall be responsible for construction of 
concrete pads and bolt installation per the certified drawings 
provided. 

J 
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INSTALLATION (can't) 

Leveling 

Remove the front finger guard and place a prec1s1on level (.001/ft) 
lengthwise on the machined portion in front of lower blade. In this 
way you can level the machine left to right using the leveling screws 
on the front feet. 

Secondly, place the level on each end of the same machined surface at 
right angle to the blades and level front to back using the rear 
leveling screws. 

It is important that the machine is properly leveled to avoid twisting 
the frame. 

This should be re-checked periodically to ensure accurate blade 
clearance for the length of the cutting area. 

IMPORTANT - Immediately re-install the. finger guard after leveling. 

' ' 
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INSTALLATION (can't) 

Electrical Connection 

The machine is wired to run on 240V or 480V, 3ph, 60 Hz. Generally, 
the primary voltage the transformer is wired will indicate the 
voltage the rest of the machine is wired. A fused supply circuit 
with wire capable of handling the 15 H.P. main motor should be 
installed to ensure proper operation of the machine at capacity. 
(See charts on following pages) 

The ground wire should be the same size as the main conductors. 

Electric connection is made at the circuit breaker located inside 
the electric main control box on left hand side of machine (viewed 
from f rant). 

CONTROL 
CA81A1€T 

§J' 

CIRCUIT BREAKER 
240V = 
480V = 

EE3-B090 
EH3-B040 

I ,,. \.\\ 

c o u r n o t: 
CA81NeT 
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SIZE OF 0 DUAL-ELEMENT FUSE FOR , 6 BRANCH CIRCUIT PROTECTION t E) M' .0 Minimum 0 Mini- 
() 

rru- 
MOTOR MOTOR RUNNING (SHORT-CIRCUIT PROTECTION ONLY) mum Size of mum 

OVERLOAD PROTECTION (Section 430-52) Size Copper Size of 
(Section 430-32) of Wire Trade 

(Table 430-150) These fuses Also Provide Then fuses 0o Not G,ve 
cable) Branch Circuit Protection Motor Running Protection Starter 
310-16 

Conduit 

fUSCTR0N Dual-Element fuse 01 fUSCTR0N 
l0W-PEAK Dual-Element fuse S11e Swilch Class Dual-Element AWG or MCM 

Motor Rated (115% Min. tor fuse Switch Non Switch a-TW (60-C) HORS[ AMP£RE Not Over 40 C All Other Motor nr HEMA for 
or Hp rated) Starting LOW-P£AK or Time-~lay or b-THW (75 C) 

POWER RATING or Motors Inrush Dual-Element fuseholder fuse Fuseholder SIZE c-THWN (75°C) Copper 
Not less than or 
l.15 Sf Fuseholder ~ fuse S11e t ' Size d-THHN (90"C) Wire ' 

( Ma, fuse) · {Mai fuse) Code (lime-Delay) •-XHHW, 190"C) 
125% 115% Size L,tter t 

½ 2 2½ 2¼ 30 Any 4 30 6 30 00 14 a,b,c,d.e ½" 
l/4 2.8 31/, 32.',o 30 Anv 4 30 10 30 00 14 a.b.c.d.e 1_12·· 

1 3.6 4½ 4 30 Any 6¼ 30 15 30 00 14 a,b,c,d,e ½" 
l½ 5.2 6¼ 56i10 30 Any 8 30 15 30 00 14 a.o.c.d,e ½" 

1 10 30 25 30 
2 6.8 8 7 30 2 10 30 20 30 0 14 a,b,c,d,e ½" 

3-4 10 30 15 30 
1 15 30 30 30 

3 9.6 12 10 30 2 15 30 25 30 0 14 a,b,c,d,e ½" 3 15 30 20 30 
4 15 30 15 30 
1 25 30 50 60 

5 15.2 171/2 171/, 30 2 25 30 40 60 1 12 a,b,c,d,e ½" 3 25 30 35 60 
4 25 30 25 30 
1 35 60 70 100 
2 35 60 60 60 I 10 a,b,c,d,e ½" 7½ 22 25 25 30 3 35 60 45 60 
4 35 60 35 60 
1 40 60 90 100 
2 40 60 70 100 2 8 a.b,e ¾" 10 2~ 35 30 60 3 40 60 60 60 8 c,d ½" 
4 40 60 45 60 
I 60 60 125 200 

15 42 50 45 60 2 60 60 no 200 2 6 a,b 1. 
3 60 60 90 100 6 c,d,e ¾" 
4 60 60 70 100 
1 80 100 175 200 

20 54 60 60 100 2 80 100 150 200 3 4 a,b,c 1· 
3 80 100 110 200 6 d,e :y.· 
4 80 100 90 100 
1 100 100 225 400 

25 66 80 70 100 2 100 100 175 200 3 2 a !¼" 
3 100 100 150 200 4 b,c,d,e 1· 
4 100 100 110 200 
1 125 200 250 400 1 a l¼" 

30 80 100 90 100 2 125 200 200 200 3 3 b l¼" 3 125 200 1 r.; 200 3 c,d,e l" 4 125 200 125 200 
1 150 200 350 400 
2 150 200 300 400 4 2/0 a l½" 40 104... 125 110 200 3 150 200 225 400 1 b,c,d,e l¼" 
4 150 200 175 200 
1 200 200 400 400 

50 130 150 150 200 2 200 200 350 400 4 3/0 a 2" 
3 200 200 300 400 2/0 b,c,d.e l½" 
4 200 200 200 200 
1 250 400 500 600 4/0 a 2" 

60 154 175 175 200 2 250 400 400 400 5 3/0 b 2· 3 250 400 350 400 
4 250 400 250 400 3/0 c,d,e l½" 

1 300 400 600 600 300 a 2½" 
75 192 225 200 400 2 300 400 500 600 5 250 b 2½" 3 300 400 400 400 250 c,d,e 2· 4 300 400 300 400 

1-2 400 400 •• 500 a 3" 100 248 300 250 400 3 400 400 500 600 5 350 b,c,d,e 2½" 4 400 400 400 400 
4JU-LJ<b• a 2-2"· 

125 312 350 350 400 1-2-3 450 600 ♦♦ 6 3/0-2/<t,• b 2-2·· 
4 450 600 500 600 3/0-2/<b•c 2-1½"• 

500 d,e 3" 

150 360 450 400 600 1-2-3 500 600 •• 6 300-2/<1,•a 2-2½"· 
4 500 600 600 600 4/0-2/,J,•b,c,d,e 2-2·· 

500-2/rh•a 2.3·• 
200 480 600 500 600 Any ♦ ♦♦ 6 350-2/tJ>•b.c 2-2½"· 

300-2/,t,•ct.e 2-2"" 
t If manufacturer's overload relay table states a maximum branch circuit protective device of a lower rating. that lower maximum rating, must be used in lieu of above 
recommendation (last paragraph 430-52). 

♦Use KRP-C Fuses sized at 150% to 250% depending on code letter and starting methods. • indicates two sets of multiple conductors and two runs of conduit. 
♦♦Use KTU Fuses sized at 150% to 300% depending on code letter and starting methods. , For dry locations only. 

Use FUSETRON dual-element Fuses or LOW-PEAK dual-element Fuses 
FRN or FRN-R (250V.I LPN or LPN-R (250V.) 35 
FRS or FRS-R (600V.) LPS or LPS-R (600V.) 
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SIZE OF 0 DUAL-ELEMENT FUSE FOR 0 BRANCH CIRCUIT PROTECTION t €) M' .0 Minimum e 0 
lnl· Mini- 

MOTOR MOTOR RUNNING (SHORT ,CIRCUIT PROTECTION ONL Yl mum Size of mum 
OVERLOAD PROTECTION (Section 430-52) Size Copper Size of (Section 430-32) of Wire Trade 

(Table 430-150) These ruus Alto Provide Then fu.,., Oo Not G,,e 
(Table;) Branch Circuit Protection MotOf' Runn1n1 Prottct10n Starter Conduit 
310-16 

fUSCTRON Oual-[lement fuse o, fUSCTRON 
LOW-P£AK Ou•l-llement fuse Site Switch c1,u Oual-(lemtnt AWG o, MCM fo, fu<a Motor Rated (115% Min. Motor Switch Non Switch a-TW {60"C) fo, HORS( AMP{R( Not Ove r 40 C All Othet 01 Hp rated) 

or NEMA Shrt,nr LOW-Pf.AK 01 Time-Delay 01 b-lHW 175"C) 
POWER RATING or Moto,s Inrush Ou•l-[lement fun sut c-THWN {75°C) COl)ptt 

Not less than or fusahol<Ht f useholdtr 
1.15 s.r Fuseholder & fu,a s,,. t d-lHHN {90'1:} Wire 

Code {lime-0.lay) Si1t 
(Ma. Fust) ('-'ax fuse) Size letter e-XHHW& {90"C) 

125% 115% t 
½ I l¼ l'/e 30 Anv 2 30 3 30 00 14 a.o.c.d.e 1/2" 
.J/4 1.4 l 6/10 16/,o 30 Any 2½ 30 6 30 00 14 -i.b.c.d.e I.~" 

I 1.8 2¼ 2 30 Any 32,,. 30 6 30 00 14 a,D Cd e :. 2 

l½ 2.6 32/,o 2°/,o 30 Any 4 30 10 30 00 14 a.b.c.d.e l.4( 

z 3.4 4 3½ 30 Any 5 30 15 30 00 14 J.b,c u.e !.i' 

3 I 4,8 S•i,o 5 30 Any 8 30 15 30 0 14 a.b.c.d.e l.2" 

1 15 30 25 30 
5 7.6 9 8 30 2 15 30 20 30 0 14 a.b.c.d.e ,;,-· 

3-4 15 30 15 30 
1 20 30 35 60 

7½ II 12 12 30 2 20 30 30 30 1 14 a.b.c.d.e 3 20 30 25 30 w· 
4 20 30 20 30 
1 20 30 45 60 

10 14 17½ 15 30 2 20 30 35 60 1 12 a.b.c.d.e 1/2" 3 20 30 30 30 
4 20 30 25 30 
1 30 30 70 100 

15 21 25 20 30 2 30 30 60 60 2 10 a.b.c.d.e v,-· 3 30 30 45 60 
4 30 30 35 60 
1 40 60 90 100 

20 27 30 30 60 2 40 60 70 100 2 8 a.b.e :v ... 
3 40 60 60 60 8 c.d 1/,"" 
4 40 60 45 60 
1 50 60 110 200 6 1" 2 50 60 90 100 a 

25 34 40 35 60 3 50 60 70 100 2 8 b,e ¾"" 
4 50 60 60 60 8 c.d ½'" 

1 60 60 125 200 6 a,b l" 

30 40 50 45 60 2 60 60 100 100 3 6 C ¾" 
3 60 60 80 100 8 d ½"" 
4 60 60 60 60 8 e J/4" 

1 80 100 175 200 4 l" 2 80 100 150 200 a 
40 52 60 60 100 3 80 100 110 200 3 6 b 1·· 

4 80 100 80 100 6 c.d.e ¾" 

1 100 100 200 200 

50 65 80 70 100 2 100 100 175 200 3 2 a l¼" 
3 100 100 150 200 4 b,c,d,e I" 

- 4 100 100 100 100 
1 125 200 250 400 l a 1•.1.-· 

60 77 90 80 100 2 125 200 200 200 4 3 b 1 v.-· 
3 125 200 175 200 
4 125 200 125 200 3 c.d.e l" 

1 150 200 300 400 1/0 a I½" 
2 150 200 250 400 75 96 110 110 200 3 -150 200 200 200 4 I b,c 11/o" " 

4 150 200 150 200 2 d,e 1·· 

1 200 200 400 400 3/0 a 2·· 
100 124 150 125 200 2 200 200 350 400 4 2/0 b,c l½" 3 200 200 250 400 

4 200 200 200 200 l/0 d.e 111.· 

1 250 400 500 600 4/0 a 2·· 
125 156 175 175 200 2 250 400 400 400 5 3/0 b 2" 

3 250 400 350 400 3/0 c.d.e l 1h" 4 250 400 250 400 
1 300 400 600 600 

150 180 225 200 400 2 300 400 450 600 5 300 a 2½"" 
3 300 400 400 400 4/0 b.c.d.e 2" 
4 300 400 300 400 
1 400 400 • • 500 a 3·· 

200 240 300 250 400 2 400 400 600 600 5 350 b.c 21/2" 
3 400 400 500 600 
4 400 400 400 400 300 d,e 2· 

t If manufacturer's overload relay table states a rnaxirnurn branch circuit protective device of a lower rating, that lower ma:umum rating, must be used in heu ot above 
recommendation (last paragraph 430-52). 

♦ ♦Use KTU Fuses sized at 150% to 300% depending on code letter and starting methods. 
, for dry locations only. 

Use FUSETRON dual-element Fuses or LOW-PEAK dual-element Fuses 
FRS or FRS-R {600V.l LPS or LPS-R (600V.) 
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I-T-E APPLICATION DM.11-"l 

GENERAL 
·) 

TABLE 1-Allowable Ampacities of Insulated Conductors (F~om NEC Table 310-16) 
Not More Than Three Conductors In Raceway or Cable or Direct Burial (Based on Room Temperature of JO•C, 86•F) 

ALUMINUM CONDUCTORS 
COPPER CONDUCTORS COPPEfl CLAD ALUMINUM CONDUCTORS 

AWG 60"C zs-c es-c 90•C so-c zs-c as-c 90•C AWG 
MCM (140"F) (167°F) (185°F) (194°F) (140°F) (167•F) (185°F) (194°F) MCM 

TYPES 
tFEPW, TYPES 
tRH, TA, TBS, TYPES 
tRHW, SA, AVB, tRH, TYPES 
tRUH, SIS, tRHW, TA, TBS, 

TYPES tTHW, tFEP, TYPES tRUH, SA, AVB, 
tRUW, tTHWN, tFEPB, tRUW, tTHW, SIS, 
tr, tXHHW, tRHH, +r, tTHWN, tRHH, 
tTW, tUSE, TYPES tTHHN, tTW, tXHHW, TYPES tTHHN, 
tUF tZW V, Ml tXHHW• tUF tUSE V, Ml tXHHW• 

18 1.C 
16 18 18 
14 20t 20t 25 25t 
12 25t 25t 30 30t 20t 20t 25 25t 12 
10 30t 35t 40 40t 25t 30t 30 35t 10 
8 40 50 55 55 30 40 40 45 8 
6 55 65 70 75 4C 50 55 60 6 

\ 4 70 85 95 95 55 65 75 ·75 4 I ~ !5 100 110 B8 9~ §B 1~ 18~ ~ 5 115 \25 
1 110 130 145 150 85 100 110 115 , 
l) 125 ,so 165 170 100 120 130 135 0 

op 145 175 190 195 115 ·135 145 150 00 
000 165 200 215 225 130 155 170 175 000 

0000 195 230 250 260 150 180 195 205 0000 
25Q 215 255 275 290 170 205 220 230 250 
300 240 285 310 320 190 230 250 255 300 
350 260 310 340 350 210 250 270 280 350 
400 280 335 365 380 225 270 295 305 400 
500 320 380 415 430 260 310 335 350 500 
600 355 420 460 475 285 340 370 385 600 
700 385 460 500 520 310 375 405 420 7C.1 
750 400 475 515 535 320 385 420 435 750 
800 410 490 535 555 330 395 430 450 600 
900 435 520 565 585 355 425 465 480 900 

1000 455 545 590 615 375 445 .C85 500 1000 
1250 495 590 640 665 405 485 525 545 1250 
1500 520 625 680 705 435 520 565 585 1500 
1750 545 650 705 735 455 545 595 615 1750 
2000 560 665 725 750 470 560 610 630 2000 

Correction Factors for Ambient Temperature Over 30°C, 86°F 
Ambient For amblenl 1omperature over JO•C. multiply lho ampacltle• •hown above by lhe Amblanl 
Temp. •C appropriate correction lactor to determtne the maximum •llowable lood current. Temp. •F 

31-40 .82 .88 .90 .91 .82 .88 .90 .91 86-104 
41-45 .71 .82 .85 .87 .71 .82 .85 .87 105-113 
46-50 .58 .75 .80 .82 .58 .i5 .80 .82 114-122 
51-60 .58 .67 .71 .58 .67 .71 123-141 
61-70 .35 .52 .58 .35 .52 .58 142-158 
71-80 .30 .41 .30 .41 159-176 

t The load current rating and the overcurrent protection tor conductor 
types marked with an obelisk (t) shall not e•ceed 15 amperes tor 14 AWG. 
20 amperes for 12 AWG, and 30 amperes for 10 AWG. copper; or 15 
amperes for , 2 AWG and 25 amperes for 1 O AWG aluminum and copper 
clad aluminum. 

• For dry location, only. See 75°C column for wet locations. 
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MOTOR DIRECTION 

This is important!! Motor direction can be determined by jogging 
the motor and ensuring it rotates in the direction indicated by the 
arrows on the motor and pump. 

If motor direction is incorrect DO NOT change phasing at motor or 
motor starter ONLY change phasing at service side of circuit breaker. 

HYDRAULICS 

The machine arrived with hydraulic oil in the tank which is an 
intergral part of the machine frame. 

Remove plastic seal from oil filler cap. 

The level can be checked by inspecting the sight gauge. If oil is 
required it should be equivalent to Mobil DTE 24. See lubrication 
chart on one of the following pages. 

All fittings should be tightened and re-tightened after one month 
of service. 
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INITIAL START-UP 

After all procedures of installation are completed and checked you 
may proceed to run the machine and check operation per the following 
outline. (See Diagram on Page 012) 

1. Turn on branch circuit power. 

2. Move disconnect handle on side of main contro 1 box to "On" 
position. 

3. Turn key switch #1 to "on" position. At this time the "safe 
run" #25 1 ight should be illuminated. 
DO NOT RUN MACHINE IF THIS LIGHT DOES NOT ILLUMINATE. 

\ 

The "safe run" light is a ground indicator light to ensure that 
the control circuits are grounded. 

Grounding of the controls is important to keep the machine 
frame from becoming a conductor in the case of a crushed wire. 
This helps eliminate the possibility of a machine motion 
occurring by an accidental short. Determine the cause· of the 
failure and repair before proceeding. 

4. Go to rear of machine and set blade gap levers to the "+" 
(plus) direction. 

5. Depress motor start button and listen for motor. The green 
indicator should illuminate. 

6. Ram shoul'd rise to top start position. If not immediately stop 
machine and check motor direction. 

7. Take portable footpedal to rear of machine and depress momentarily. 

8. Holddown cylinders should clamp and beam should begin moving 
downward. 

9. Re-locate portable foot pedal to front of machine and stroke 
machine through a couple complete strokes. Ensure that every 
time foot pedal is depressed that holddowns clamp before upper 
beam moves. 

10. Depress rake "-" (minus) button. Right side of ram should move 
downward to decrease rake angle and stop before blades are 
para 11 el. 

11. Depress rake "+" (plus) button. 
upwards increasing rake angle. 
display counts upward. 

Right side of ram should move 
Also, check to see that digital 
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OPERATION 

CAPACITY 

This machine is rated to shear 1/4" thick x 122" steel not normally 
exceeding a tensile strength of 50,000 PSI. 

This does not mean the shear is capable of shearing short leng.ths 
of a thicker plate such as 2ft of 3/811 material. 

Care should be taken to avoid trying to shear any material with 30 
Rockwell C hardness or better. Although the hydraulic nature of the 
machine will not allow it to be damaged, you can damage the blades 
(i.e. cracks and chips) by overlading them in a localize area. 

ALWAYS be sure that a holddown, preferably 2 holddowns, clamp the 
part you are attempting to shear. 

NEVER place fingers past the guard or under the part you are shearing. 

'· 

General 

-Study the diagram outlining the control functions and familiarize 
yourself with the machine operation before you start to shear material. 

\ 

Capacity, Rake Angle, Blade Clearance, Squaring Procedure and Back 
Gauge operation are important and integral parts of the shearing 
operation. 

Read and understand the following pages before you operate the machine. 



TO REDUCE THE POSSIBILITY OF INJURY ... 

l 
·::' . . ' . 

( DO NOT PLACE YOUR HANDS BETWEEN 
- THE .KNIVES OR BENEATH -,.._ .-:_:..'. 

-· · HO°L.DDO,fiN:s-·- .'. .=. · :-. · ·.: · . , _:, __ .c .. < -. 
~ .. ' .. ·' ·-: .. ," __ : .. _ ...• _.;-:_i··.,._. ·~ :-, ,_ .... :_·,.:, .::·::-:.:' .. ,·,.•----. ·•· 

I oo Not .. ptJ.(,E·YOUR i-lANDs 'sETWEEN-: · ,· ~-..-. · · ·-· ·._· 
1 · > MATERIAL. BE1Ncf s_HEARED , . - .. ---· ·• ·•~ 

AND SHEAR TABLE - 

.. 
i 

I 

-:t:~~f.~l,r:~;-f~~~J~1)i~~1~~~~~~~~~~~~;~;~~~~~:~:::--.::------~-------------~~~~II ...... ~ 
.,.-, ~----- 

I. ALWAYS READ AND UNDE~STANDTHE 
- OPERATION, MAINTENANCE AND. 

. . . ·.. . 

SAFETY MANUAL BEFORE 
. . . . . 

OPERATING OR. SERVICING _,.· 
THIS SHEAR 

.,•. ';• . l . ., . . __ . -~ 

~o 
~f\) 

DO NOT REMOVE THIS SIGN FROM THIS SHEAR 
-------·-·------- ----- -- - - - -- 
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SAFETY GIJ~DELI NES· ~ i 

i 

\ 

/ 
/ SHEAR·.· 

. . I. . . . 
• READ AND UNDERSTAND THE OPERATION AND SAFETY MANUAL: 

_,,· 

. ' 

• KNOW HOW TO use THE OPERA TOR coNTRoi..s<4ND MO.DES OF OPERATION: 

• OPERATE ONLY. WITH SAFEGUARDING PROPERL V INSTALLED 

• KNOW THE SET-UP AND PROPER METHOD OF OPERATION 
. . . 

• TEST ALL THE REQUIRED OPERATOR CONTROL'STATIONS AND MOBES OF OPERATION ... 
BEFORE EACH SHIFT, EACH JOB RUN AND .AFTER EACH BREAK 

• aot.ooowns o'PERATING w1rH ·AoEauA~E PRESSURE . •.::: ;, •. 

·~: ,, 

. .... . . . 
e MAKE CERTAIN PIECE PART WILL BE CLAMPED BY ONE OR MORE HOLDDOWNS 

• DO NOT SHEAR MATERIAL THAT WILL TIP UP WHEN BEING CUT 
.. 

e DO NOT PLACE YOUR HANDS BETWEEN THE KNIVES OR BENEATH HOLDDO\\INS 
. . . . 

• DO NOT PLACE YOUR HANDS BETWEEN MATERIAL BEING SHEARED AND SHEA-A TABLE 

e . USE HAND TOOLS FOR SMALL OR NARROW PIECE PARTS 

· • MAKE CERTAIN EVERYONE IS CLEAR OF FRONT AND REAR OF SHEAR BEFORE OPERATING 

• TURN OFF OR LOCKOUT OPERATOR CONTROLS WHEN NOT OPERATING SHEAR 

e WHEN YOU LEAVE THE SHEAR: 

- TURN OFF OR LOCKOUT OPERATOR CONTROLS 

- TURN POWER OFF 

:l 

DO NOT REMOVE THIS SIGN FROM THIS SHEAR 

.,; '• ~or 
~u) t 

-l(,:.,r,, .. --.,.,4.,.,_.,.r,r~,:a.-~ne--"'-~~..J'~ "'' •'Jffl~•··-r.,~•,,____: .. -- .. ., .....--,t, ·- ..... a.(_._,.,,... ..... - . 
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CAPACITIES: 

ATLANTIC MODEL HD 10 x 1/4 HYDRAULIC SHEAR 

Length of Cut 122" 

Capacity of Cut (Mild Steel, 50,000 PSI) 1/4" 

Length of Squaring Arm 40" 

Back Gauge Depth Maximum 2911 

· Minimum 111 

Line Voltage 

Control Voltage 

Motor H.P. 

Hydraulic Oil Capacity 
Type 

Hydraulic Pressure at Holddowns 

Hydraulic Pressure at Shear Cylinders 

Weight 

Dimensions (At Floor) 

240/480V/3ph/60Hz 

24V 

15 H.P. 

70 Gal. 
Mobil DTE 24 or Equivalent 

1400 PSI 

3400 PSI 

l O, 500 lbs. 

14511L x 61 "~/ x 68"H 

' '· 
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The tensile and/or yield strength of many ASTM steels are specified as 
minimum values with no limit on the maximum. This chart is based on the 
actual tensile and/or yield strengths 15,000 PSI above the specified 
minimum values. Steel. exceeding this value must be limited to thinner material 
than shown in the chart. 

The actual physical properties and chemical analysis of a steel may meet 
more than one specification and/or grade withdn a specification. In this 
case the capacities for the specification and/or grade with the highest 
mechanical properties must be used. 

The ASTM specifications listed are those in effect on January 1, 1978. 

MILD STEEL SHEAR CAPACITY 250 
TENSILE YlELD MINIMUM EQUIVALENT CAPACITY 

ASTM STEELS 
STRENGTH STRENGTH ELONG. THICKNESS 

NO. GRADE K.S.I. K.S.I. % -2 IN. (NOMINAL) 
- 58-80 36-51 23 .250 

A36 
58-80 OVER 51 23 • 219 - 

A 60-72 33 MIN. 24 • 250 
All3 B 50-62 27 MIN. 28 .250 

C 48-58 26 MIN. 29 .250 
Al31 - 58-71 34 MIN. 24-26 .250 
A242 - 7 0 MIN. 50 MIN. 21 . 219 

A 45-55 24 MIN. 30 .250 
B 50-60 27 MIN. . 28 .250 

A283 
C 55-85 30 MIN. 25 .250 
D 60-72 33 MIN. 23 .250 
C 60 MIN. 30 MIN. 25 .250 

A284 
60 MIN. 33 MIN. 24 .250 D 

A 45-85 24 MIN. 30 .250 
A285 B 50-70 27 MIN. 28 .250 

C 55-75 30 MIN. 27 .250 
A299 - 75-95 42 MIN. - 19 .188 
A44O - 7 0 MIN. 50 MIN. 21 .188 

·A441 - 70 MIN. 50 MIN. 21 .188 
55 55-75 3 0 MIN. 26 . 219 A4·42 
60 60-80 32 MIN. 23 • 219 

A514 - ll0-130 l 00 MIN. 18 .188 
55 55-75 3 0 MIN. 27 .188 
60 60-80 32 MIN. 25 ' .188 A515. ' 
65 65-85 35 MIN. 23 .188 
70 70-90 38 MIN. 21 ; .1E8 ' 
55 55-75 3 0 MIN. 27 i .188 
60 ,60-80 32 MIN. 25 .188 A516 
65 65-85 35 MIN. 23 .188 
70 70-90 38 MIN. 21 .188 

A517 - ll5-135 100 MIN. 16 .188 
1 70-90 50 MIN. 22 .219 A537 11 80-100 5 0 MIN. 22 .188 

42 60 MIN. 42 MIN. 24 • 219 
50 65 MIN. . 50 MIN. 21 _ 219 

A572 
60 7 5 MIN. 60 MIN. 18 - 219 
65 80 MIN. 65 MIN. 17 219 
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MILD STEEL SHEAR CAPACITY .250 
TENSILE YIELD MINIMUM EQUIVALENT CAPACIT~ 

ASTM. STEELS 
SI'RENGTH STRENGTH ELONG. THICKNESS 

No. GRADE K.S.I. K.S.I. % -2 IN. (NOMINAL) 
A588 - 7 0 MIN. 50 MIN. 21 • 21 ~ 
A612 OVER • 500 81-101 50 MIN. 22 .i se 

A 63-83 4 2 MIN. 23 • 219 

A633 
B 63-83 42 MIN. 23 • 219 
C 70-90 50 MIN. 23 .188 
D 70-90 50 MIN. 23 .188 
E 8 0-100 ··60 MIN. 23 .188 

A635 
NOT NOT NOT - SPECIFIED SPECIFIED SPECIFIED .250 

50 60 MIN. 50 MIN. 24 .219 

A715 60 7 0 MIN. 60 MIN. 22 . 219 

70 80 MIN. 70 MIN. 20 .188 

80 90 MIN. 80 MIN. 18 .188 

) 

'· 
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MILD STEEL SHEAR CAPACITY .250 
EQUIVALENT CAPACITY 

OTHER STEELS THICKNESS (NOMINAL) 

LOW CARBON (.10-.20) PLATE .250 

LOW CARBON ( .15-. 2 5) PLATE --- 
ANNEALED .40-. 50 CARBON H.R. PLATE .188 

A.I.S.I. 414 0 H.R. PLATE - ANNEALED .188 

A.LS.I. 6150 H.R. PLATE - ANNEALED .188 

A.LS.I. 8620 H.R. PLATE - ANNEALED .188 

FLOOR PLATE .188 

ABRASION RESISTING PLATE (250BHNMAX.) .188 
ANNEALED STAINLESS STEEL PLATES TYPE I.:;. 14 LEN. 7 Ga. 

3 02, 304, 304L, 309, 316, 316L, 410, & 430 (.1875) 
ANNEALED STAINLESS STEEL PLATES TYPE > 16 LEN. 8·Ga. 

302, 304, 304L, 309, 316, 316L, 410, & 430 / .164) 

; 

MILD STEEL SHEAR CAPACITY .250 ' 
EQUIVALENT CAPACITY THICKNESS (NOMINAL) I 

ALUMINUM ALLOYS* ! 
·- - 

1100-0, 1100-Hl4, ll00-Hl6 : 

2 024-0, 2024-T3, 2024-T4 . 
3003-Hl4, 5005-H34, 5052-0 .375 

-5052-H32, 5 052-H34, 5086-H32 
6061-0, 6061-T6, 7 075-T6 

\ 
*Aluminum alloys may require more clearance under holddowns and at low end of 
the upper knife. The charts below are for determining shear capacities only 
and are not to be used for selecting knives. Shear capacity is determined 
by total s hea r i.nq load and knife selection is determined by unit pressure 
on the knives, and hardness and chemistry of the material be i no s hea r ed , 
Materials with a hardness of 30 Re or above and/or those with abrasives 
included present severe knife problems. 

I 



(_ 
~STM SPECIFICATION P R O D U C E R A N D P R O D U C T N A M E 

ARMCO BETHLEHEM INLAND INTERLAKE JONES B. LAUGHLIN KAISER LUKENS 
NO. GRADE STEEL CORP. STEEL CORP. STEEL CO. INC. STEEL CORP. STEEL CORP. srEEL CO. 

HIGH STRENGTH COR-TEN A COR-TEN A 
1\242 l\ MAYJ\RI COR-TEN B COR-TEN B NI-CU-TI KAISALOY 50:::R LUKENS A242 

A440 · MED MN HI-MAN A440 JALTEN-3 KAISALOY 5<l-lM LUKENS A440 
HIGH STRENGTH ~ JALTEN-1 

A441 B Mk V TRI-STEEL A441 VAN-50 KAISALOY 5Cl-!V LUKENS A441 
SSS-100 RQ-100 S-90 T-1, T-1B 

A514 sss-i om RQ-10(}'1 S-100 .. T-1.A,. 

SSS-1000 RO-lOCB S-110 N-A-XTRA 

SSS-100 RQ-100 S-100 · 
T-1, T-1B 

T-lA 
A517 

SSS-10(}'1 RQ-10(}'1. S-110. N-A-XTRA 
SSS-lOOB RQ-lOCB 

~LASS l ' LO-TEMP ROC-6rn LT-75N 
A537 

~LASS 11 SUPER RQC-60Q 
LO-TEMP AND T LT-75QT 

HIGH STRENGTH . 
42 C-42 V42 INX-42 I42X JLX-42 KAISAl.OY 42-CV A572-42 

HIGH STRENGTH JLX-50 
50 JLX_:50:::C KAISALOY 50-CV A572-50 

A572 C-50 vso INX-50 , !SOX VAN-50 
HIGH STRENGTH JLX-60 

60 C-60 V60 .INX-60 I60X VAN-60 KAISALOY 60-CV A57 2-60 
HIGH STRENGTH 

65 C-65 V65 INX-65 JLX-65 A572-65 
HIGH STRENGTH . 

A588 A588 M;AYARI R:..so COR-TEN B COR-TEN B NI-CU-TI KAISALOY 50:::R COR-TEN B 

HIGH STRENGTH 
A606 (SHEET) B MAYARI R COR-TEN A COR-TEN A NI-CU-TI KAISALOY 50:::R 

45 
HIGH STRENGTH 

C-45 CB/45 INX-45 ' I45X JLX-45 KAISALOY 45-CV 
HIGH STRENGTH I 3B=~B::c - 50 C-50 CB/50 INX-50 150X V.AN-50 K.AISALOY 50-CV 

A607 HIGH STRENGTH 
55 c-55 CB/55 INX-55 155X JLX-55 

HIGH STRENGTH JLX-60 
60 C-60 CB/60 INX-60 160X VAN-60 

HIGH STRENGTH 
65 C-65 INX-65 JT.Y-65 
70 HIGH STRENGTH JLX-70 

C-70 INX-70 VAN-70 
---- - 

50 , HI-FORM 50 I5CF VAN-50 
A715 

60 HI-FORM 60 I6CF VAN-60 

70 HI-FORM 70 I7CF VAN-70 

80 HI-FORM 80 I8CF VAN-BO 

STEEL CROSS REFERENCE CHART 
~o 
(X) CJ)-'- 
0 



ASTM SPECIFICATION PRODUCER A N D PRODUCT N A M E 
NATIONAL OREGON REPUBLIC SHARON UNITED STATES WHEELING-PIT YOUNGSTOWN 

NO. GRADE STEEL CORP. STEEL MILLS STEEL CORP. STEEL CORP. STEEL CORP •.. STEEL CORP. SHEET & TUBE CO. 

NAX-HIGH ORELLOY 242 REPUBLIC 50 .COR-TEN A COR-TEN A PI'IT-TEN YOLOY HS 

A242 TENSILE Typ l & Typ 2 COR-TEN B COR-TEN B NO. l YOLOY T-50 
~ 

A440 NAX-HI MANG ORELLOY 4~0 YOMAN 

A441 GLS-441 ORELuri 441 \ REPUBLIC A-441 TRI-TEN W-P A-441 YSW A441 

A514 N-A-XTRA 100 ORELLOY l 00. 
T-1 

TYPE A T-lA 
T-lB 

A517 N-A-XTRA 100 ORELLOY 100. T-1 
Type B T-lA 

T-lB 

A537 
CLASS 1 A-537 CL 1 CHAR PAC (NORM) 
CLASS 11 A-537 CL 11 CHAR PAC 

(Q AND T) 

42 GLX-42W ORELLOY 42 X42W 
SHARALLOY 

EX-TEN 45 
PITT-TEN YSW-42 

45 . X-42W 

50 GLX-5CW ORELLOY 50 X5CW 
SHARALLOY 

EX-TEN 50 
PI'IT-TEN YSW-50 

A572 
50 •· X-5CM 

60 GLX-6CW ORELLOY 60 X6CW 
SHARALLOY 

EX-TEN 60 YSW-60 I, 
60 

65 GLX-65W ORELLOY 65 X65W EX-TEN 65 YSW-65 

NAX-HIGH ' COR-TEN A588 ORELLOY 588 REPUBLIC SO COR-TEN B YOLOY HS TENSILE B 

A606 1'SHEET) NAM-HIGH REPUBLIC 50 COR-TEN PI:rT-TEN YOLOY HS 
TENSILE A COR-TEN A No. 1 YOLOY T-50 

45 GLX-45W X45W SHARALLOY 
EX-TEN 45 

PI'IT-TEN YSW-45 
45 C X-45W 

50 GLX-5CW X5CW SHARALLOY EX-TEN 50 PI'IT-TEN YSW-50 
50 C X-5(),1 

' SHARALLOY PI'IT-TEN 
. 

A607 55 GLX-55W X55W EX-TEN 55 YSW-55 
55 C x-55W 

60 GLX-6CW X6CW SHARALLOY 
EX-TEN 60 PITT-TEN 

60 C X.,-6CW 
YSW-60 

65 GLX-65W X65W EX-TEN 65 YSW-65 

70 EX-TEN 70 
. -- .. 

50 PI'IT-TEN X-5CW YS-T50 

A715 60 YS-T60 

70 YS-T70 

80 YS-T80 

STEEL CROSS REFERENCE CHART- 
~o 
co~ 
O' ~ 
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DESCRIPTION OF PENDANT ELECTRIC CONTROLS 

#1 SETUP/OFF/RUN Key Switch 
PURPOSE: Controls all control voltages to operator console. 

A. "Set Up" is intended for blade gap.adjustments and 
B. "Run" is intended for normal operation of machine. 

return to top start position anytime footpedal is 
complete length of cut is completed. 

NOTE: Never leave machine unattended with key in switch. 

diagnostics. 
Ram wi 11 

released or 

#2 "Motor On'' Light 
PURPOSE: Light will illuminate when main motor is running. 

#3 "Motor Start" Push Button 

PURPOSE: Start main motor 

#4 "Motor Stop" Push Button 
PURPOSE: Stop main motor 
NOTE: On some machines this button will lock off and you will 

need to pull out head of button before you can re-start 
machine. 

#7 "OFF-ON" Length of Stroke Selector (Optional) 

PURPOSE: In "ON" position the length of stroke timer is enabled. 
By adjusting potentiometer #8 the length of stroke of the 
ram can be controlled by eliminate unnecessary stroke 
travel and increase production on short cuts. 

-#8 "Timer Control Knob" - Length of Stroke (Optional) 
PURPOSE: Rotation of knob in clockwise direction increases 

length of stroke when #7 is in "ON" position. 
NOTE: If Rake setting is at Maximum (approx. 3°) the lower range 

of this timer may be ineffective. This condition will give 
the appearance of a machine malfunction as the holddown will 
start to come down and then immediately return when you 
attempt to stroke machine. Increasing the timer by turning 
the knob clockwise will overcome this condition. 

#9 11
-

11 or "Forward" Push Button 
PURPOSE: This push button will energize the backgauge in the 11

-
11 

or Forward direction for setting the dimension of the 
desired cut. 

NOTE: #27 Optional "Auto-Hand" Selector switch must be on "Hand" 
position. 

#10 11+11 or "Backward" Push Button 
PURPOSE: Same as #9 above 
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PENDANT ELECTRIC CONTROLS (Can't) 

#11 Not Applicable 

#12 "Slow-Fast" Selector Switch (Optional) 

PURPOSE: This switch selects speed of backgauge operation. 

#13-#17 Not Applicable 

#18 Shadow Light Indicator 
PURPOSE: When shadow lights are on this light will illuminate. 

#19 OFF-ON Shadow Light Switch 
PURPOSE: This switch turns shadow lights on and off. 

#20 Rake Angle Indicator 
This number display shows approximate "rake angle" in degrees of 
cutting blades. 
NOTE: Number will change as machine strokes and is only valid when 

ram is at "top start" position. 

) 

' '· 

#21 Rake Angle "+" Push Button 
Depressing this push button increases rake angle. 
NOTE: v!hen the "+" Rake Button is held until the maximum rake 

limit switch is engaged the machine will go into an 
interlock position after the first stroke of ram. This is 
caused by the top blade on the left hand side coming down 
further than normal. To reset, depress the rake " " push 
button momentarily. 

#22 Rake Angle "-" Push Button 
Depressing this push button degreases rake angle. 

:~ 

#25 "SAFE-RUN" Indicator Light 

This light must be illuminated anytime "Off-On" key selector #1 
is turned onr It's purpose is to guarantee that one side of the 
control circuit is grounded to the frame of machine. This is 
important to prevent the frame of the machine from becoming a 
conductor of a circuit, thereby, bypassing important safety circuits. 

IMPORTANT - DO NO OPERATE MACHINE IF THIS LAMP DOES NOT ILLUMINATE 

#26 Not Applicable 
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RAKE ANGLE AND BLADE GAP SETTINGS. 
FOR 1/411 SHEARS 

THICKNESS OF RAKE ANGLE SETTING. BLADE GAP SETTING. 
METAL MILD STEEL 
AND ALUMINUM. TRIM CUTS. WIDE DROPS. 

16 g. and Thinner. 1 I 2 or- 3 1 1 

14 g. thru 10 g. 1 I 2 or 3 2 2 

7 g. thru 1/4" 2 or 3 2 3 

THICKNESS OF 
METAL STAINLESS 
STEEL. . 

7 g. and Thinner 3 1 1 

~~~ ~o co 
G) ....l. 

(Jl 

.....I, 
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AUTOMATIC ELECTRONIC READOUT (Optional) 

The electronic readout displays backgauge position to two (2) 
decimal places, i.e. 36.25 inches. 

The display is energized anytime there is power to the machine, 
however, if the main power is lost either by turning off main 
disconnect or by a local power outage it is necessary in most cases 
to re-calibrate the display. 

To re-calibrate display there are 2 methods as follows: 

METHOD #1 

A. Turn Auto-Hand Selector Switch #27 to Hand. 

B. Using a scale of suitable accuracy measure the di~tance 
between backgauge and cutting edge of lower fixed blade. 
It is best to do this when the backgaqge is positioned 
3 to 5 inches frora blade. 

C. Enter the dimension read on scale into control by 
depressing mechanical 
numbers are achieved. 
at this time). 

counter buttons until desired new 
(Electronic display will not change 

D. Turn off main power supply at disconnect switch on side of 
Electric Control Panel. 

E. Turn On main power supply with disconnect switch. 

F. Desired new dimension will now appear in electronic display. 

'· I 
·~··~·.•~~~~~·~~ ........ ,·-····--· ·,-- .. ,.,...~~,,,..,.,.._._,_\. ...... -·-· . ..,,. .• - ..... -.,,.,.,.,,.,..,_. --·. ~- .... -~ 
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ELECTRONIC READOUT (Con't) 

METHOD #2 

A. Turn Auto-Hand Selector Switch #27 to Hand. 

B. Position backgauge by depressing Forward (-) or R~verse 
(+) until it is within 6 to 8 inches of fixed lower 
cutting blade edge. 

C. Firmly push piece of scrap metal (Preferably 3/16 - 3/8 
thickness) against backgauge and shear same. 

D. Measure length of sheared piece. 

E. Repeat C, D & E of Method #1 

In Hand (#27) position the electronic readout will display backgauge 
position relative to lower blade. 

It must be remembered that the backlash should always be taken up 
in the screws by first going to a larger dimension than desired.and 
then in slow speed coming back to the.desired dimension. 

In Auto (27) position the electronics are programed for the 
following: 

A. The backgauge will automatically retract 1/2 - 5/8 inches 
everytime the ram strokes and then re-position to original 
position. 

B. By inserting a desired dimension in the mechanical counter 
switches and depressing Start (#30) the backgauge will 
automatically seek that position. 

IMPORTANT 

Inspect back of machine before operating either backgauge or 
stroking machine to insure that all personnel are ci'ear of the area. 

NOTE: The backgauge position (display dimension) should be inserted 
into mechanical number display when machine is turned off at 
Key switch. This will eliminate having to re-calibrate 
backstop-as often as if the main power is interrupted the 
display will remain the same. 
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RAKE ANGLE 

Rake Angle is the relative angle of the upper blade in relation to 
the fixed lower blade. It is usually expressed in degrees of inches/ft. 

On ATLANTIC machines it is displayed on the control panel giving 
approximate degrees of angle from O thru 3. 

The machines are designed for rated thickness capacity with a rake 
of 3 degrees on the digital display. 

As the material thickness being sheared is reduced, the rake angle 
can be reduced accordingly. This is very helpful in producing a 
good sheared part as the less rake that is required to shear the 
part, the less bow and twist will be encountered on the sheared 
part. 

Upper beam must be in upper position to change rake ingle. Rake 
angle must not be changed during shear cycling. 

SEE DIAGRAM BELOW 

. ' ' ' '· 

D 
,.... I I 

I _j L - ----1 
II 

Al _[ 8 
I 

! 
i --- ,,,,,,,..-- 

To change the rake, depress either the 11+11 (plus) or 
rake buttons until the desired rake is produced. 

IMPORTANT: Motor jnus t be running and key selector in 11Run/On11 position 
to change rake. 

11 II (minus) 

~~ ·~-, ., ....... : •, . . . . -i-.. .• . ·, :, • 
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Blade Clearance 

Blade clearance must be set to get a square, clean shear cut on 
varying thicknesses of metal. 

This is done by moving the blade clearance adjustment levers to 
various detents with the 11+" (plus) position (handle down) being 
the widest blade gap. 

When shearing mild steel with back pieces greater than 6 to 8 times 
material thickness, the blade gap should be set between 7 .to l 0% of 
the material thickness. When .shearing narrow strips and trim cuts, 
the blade gap can be closed to approximately 5% material thickness, 
or just before a double shear results. 

Double shear is characterized by a bright polished appearance on the 
sheared edge from kni re penetration and then another polished 
condition from the blade re-sheari_ng the edge after the fracture 
occurs .. 

Setting of the blade gap parameters within the 1 ever movement is 
accomplished by adjusting the master blade gap assemblies 
illustrated on following page. Refer to "Blade Change" section in 
Maintenance for deta~ls. Lever adjustment will move blade gap 
approximately .017" over complete range. Adjusting at master blade 
gap assemblies allows variance of that range, depending on 
material being sheared. The widest gap setting is achieved when 
gap adjustment lever is in the down position. 

' '· ·, - n n \ . 

( ff [T I 

LJ 
Too much Correct !nsu.!'fici~nt clearance clearance clearance 
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SUGGESTED KNIFE CLEARANCE 
Trim cuts - mild steel - 

Edge appearance is critical 

Metal Knife 
Thickness Clearance 

10 Gage .005" to .009" 
3/16" .007" to .013" 
1 /4" ,010" to .018" 
3/8" .020" to .028" 
1 /2'' .030" to .040" 
5/8" .oao': to .oso" 
3/4" .050" lo .O(>'i'' 
1" .070" lo .OCIO" 
1-1/4" .O'JO" lo . I 20" 
1-1 /2" . 110" to . I SO" 

SUGGESTED KNIFE CLEARANCE 
Wide drops - mild steel 

Edge appearance not important 

Metal Knife 
Thickness Clearance 

1 /4" .025" to .030" 
3/8" .038" to .050" 
l /2" .050" to .070" 
3/4" .075" to .11 O" 
1" . 1 00" to . I 50" 
1-1 /4" . 125" to . 1 80" 
1 • 1 /2" .150" to .220" 

'· 

BLADE -GAP 
~M. • f·-'.· 

0 ,;'_. ½7!'! 
.. .1,:. 

ADJUSTMENT 
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Sguarinq Sequence 

A squaring sequence that will result in square blanks is depicted 
and runs as follows: (1) Trim side A to obtain a straight working 
side. (2) \tJith side A firmly against the side gauge, shear side B. 
(3) Turn the sheet over in such a way that side A is again placed 
against the side gauge and shear side C. , (4) Place side C against 
the side gauge and shear side D (this can also be done using side B 
as a reference, but it would involve flipping the sheet over again). 

The importance of getting a truly square blank can be seen from the 
fact that only l-degree angular error over a distance of 12 inches 
will cause an error of 3/16 inch. 

Squareness can be achieved by loosening the gauge bar clamping bolts. 
Then adjust the jacking screws to position the gauge bar square with 
the shear blades. 
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OPERATION 

BACKGAUGE 

Pushbutton controls for positioning of backgauge are located at 
front control panel. 

Depressing appropriate pushbutton will rapid position gauge to 
approximately desired position. 

Position is displayed on orange counter located behind handwheel. 

Final positioning is achieved by rotating handwheel until desired 
dimension is displayed. 

NOTE: Always move backgauge forward for final positioning to 
compensate f6r any mechanical play (backlash). 

_) 
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CALIBRATION POINT FOR BACKGAUGE READOUT COUNTER 
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by: Roi,.rt L. R•chor 
Edw•td A. Lyncn Mocnm•ry Co.,Jnc. 

. The term "shearing" is derived 
from the fashion in which the 
blade edges meet in a progres 
sion Crom one side to the other, 
the aarne as you would have in an 
ordinary pair of scissors. The 
angle at which the blades are to 
one another is termed "blade rake 
angle" and the distance that the 
blades are separated is termed 
"blade or knife clearance." 
Common machine tool design 

methods are incorporated in 
squaring shears so that you will 
find cast frames, welded frames, 
bolted frames and combinations 
of each type. 
The hydraulic shear employs 

direct acting hydraulic cylin 
ders. or hydraulic cylinders with 
mechanical Hn k u g e, whereas the 
mechanical shear employs e.n 
eccentric drive. Both types or 
sheare are built in under-drive 
and ov e r-d rrv e designs. Inher 
ent in the design is the fact that 
over-driven shears normally are 
furnished with a Kap or throat 
depth. · whereas undordnven 
d e s i g n sn eu ra have solid frames 
and are g ap leae. 
The principle of shearing _ta 

explained ·:'!imply: as the blades 
come t.ogether and contact the 
material being sheared. the 
blades penetrate the material 
until the renanexstress is over 
come and a crack· or tear, called 
the slip plane. develops from 
both sides. (See Figure # l.) The 
relation or the upper crack to the 
lower is a function of the blade 
.clearance. 

I! the planes match a clean cut 
is produced. (8- Figure #2.) It 
not, a tear occurs it the gap is too 
great and, i! too tight, a tongue 
develops and is re-cut as the 
ble.de passes. Thie results in a 
poor edge condition and le com 
monly called secondary shear. 
Twiet and bow are a !unction of 

the width of the drop, as well as 
the rake angle of the shear ble.de. 
Camber Is found in the material 
as it comes from the mill. In 
shearing material camber does 
decrease as the drop width 
increases, however, the material 
is the prime factor in camber of 
pa.rte due tQ the grain structure 
rolled into the material. Usually 
the cut with the grain will pro 
duce the best results. (See Fll[Ure 
#3.) 
During the shearing process, 

as the knife continues down and 
frees the sheared piece from the 
original metal. the wall or the 
knife rube against the metal to 
cause an are .. of burnish which 
extends aloni:c the length of the 
molal wne re the knife makes con 
tact with it. There iu a second bur 
n 1sh area on tho sheared piece of 
material which is caused by rub 
bing against the wall of the lower 
knife. A burr occurs on the 
sheared piece because the frac 
ture starts just above the cutting 
edge of the knife not at the exact 
comer or the knife edge. Another 
burr is formed on the original 
metal piece by the fracture start 
ing just off the exact corner of the 
knife edge. 
On the top of the original metal. 

some plastic deformation can be 
seen as a slightly rounded edge. 

~---·- 
D 

Lowu 
K .. 1n ... 

::7 w1111 VtaTtc•L D~=-J KwtrL Buou 
- ----- r-::-J_ ~-- 

Figure 111 L.--.LJ 

FraeturH h1Y11 otar1od from both top and 
IM>tlom .-lg" ol cut. 

$quAlltt> E""· A<Hl(VCD 
w,r,. Urr111 K,nr1t 
ALtt.NL• .:i D1,:;.111.n 

Orr TII'- Yu.Ttc:~L 
Figure 11:l 

Thia same rounded edge can be 
seen on the shoe.red piece. (The 
sheared piece is also called a 
"drop.") (8.,o l'lw;uro #4.) The 
amount of lhe pl,u,tic deforma 
tion (rounded adg e) is a runctron 
of tho percent or panotration and 
the clearance botwoen the knife 
blades. 
As an example, if the percent or 

penetration is high, say 50%, the 
knife must enter the metal half 
way before the fractures meet. 
This means more plastic defor 
mation than with a piece of 
ha rder metal with a percent of 
penetration or 25% as the knife 
does not have to enter the harder 
material more than I/◄ of its 
thickness to achieve shearing of 
the metal. 
You will !ind that tho upper 

knife, on most shears, le slanted 
al an angle of 2° and ae & result 
the knife moves down and back 
away from tha lower knife, and 
Its mounting, ae the upper knife 
holder descends in a straight 
line. Thie action aeeuree that the 
sheared piece will not become 
wedged between the two knife 
bla.clee and it help■ to concen 
trate the shearing force In the 
exact are& or blade engagement 
between the two knivee and 
causes the fractures to start on a 
straight lino parallel to the sur 
face or tho knife. (8- Flirure #6.) 
ltoputAlilll{, u.11 lhc, uppur knife 

holder desconds, tho knife odgo 
moves Cather away Crom the wall 
of tho lower knife and &■ a r1111ul& 
there is no rubbing of the two 
knife edges 'and they do not score 

'U,H.a 
o, ,o ... uf IOM ; k'.1,t. 

B,"•" B,.,.. ... Au.., 

-~J --- . 
_ Ck,0~•10- 

.\ u,,.u k'.u, P,.-. .. u 
Mf"'Jo Stou Do ... 
,... Bw. 0..., ., ln 1 

'.Ju .n IT Duc.f.•M 
~---- Figure lt4 

fractL,r•• have met. 

gowu ""l ...... 

Figure lt6 
Allg,.,.,_t of uppe, knife from w,tlcal. 

each other ae they pass. The pol, 
al which tho two kniht odicoa a, 
tho olo1uutt la ll• lhl point whor 
tho cut la maqe qp &p• orliitn, 
metal. whloh mun• that tt 
shearing toroo Ill tt JAIi knU11 edi 
only llllQ la no& W&fted by polll ... 

••, 
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spread a,:roae tho full width or the 
knives. 
When a shear makes a cut on a 

piece or metal, it exerts a great 
deal or rorce to start the cut and to 
continue the shearing action. The 
shear, therefore, must be able to 
supply adequate tonnage to per 
form tl1e Job and in addition must 
have adequate hold-down ton 
nage to make sure that the mate 
rial ie held rinnly In place during 
the shearing opera.lion. Here are 
some or the ra.ctora that 11.!foct 
ahear i ng tonnage. 

1. Thickneee or the metal. 
2. Hardness of thn metal. 
3. Depth of penetration Into the 

meta.I. 
4. Rake angle or lhe shear knife 

blades. 
5. Bending torces and resist 

ance of the meta.I. 
6. Clearance between the shear 

knife blades. 
7. Sharpness or the lcnife. 
We will dtscuaa each or the 

above points but would riret state 
that shear strength ia the resist 
ance or a metal a.g,unst shearing 
actton of shear Htreea. and it 
should not be contused with ten 
sile strength which is generally 
half again 11s much u the shear 
strength. (See Ftirur. •6.) Ten 
sile strength is determined by 
pulling a piece of mot&l apart on 
the longitudinal uis whereas 
shear strength is dettinnined by 
cutting the piece of meta.I. Both 
a.re expressed In terms or pounds 
or tens per square inch. 

.. 

' l t ..... ,,.. 
5-u, ~• 

'------Fig\tre 116 __. 

1. Thickne■■ ofmt>tal- As the 
thickness of rnerat increases. so 
does the required ehe&.nng force. 
Based on metal thiclc~aees rrorn 
lie" thick to :V," thick 1.11d aasurn 
lng ·that the shearing force 
required for 'la" le 1 unit or force, 
then¾" would require J units of 
fprc!', Ve" would require 4 unite of 
force, '½t" would require 5 units of 
force and 6 units of ~bearing 
force would be required for :V," 
thick material. The rela.tionahip 
111 not accurate, howi,ver. it does 
point out that the force require 
ment increases with the increas 
ing thicknesses. 
2. Hardnea■ of metal - Hard 

neH is generally aefined in 
terma of the method of mea.aure 
ment, the most common test 
being a metal's reust&nce to 

indentation. Other ha.rd~s tests 
nolude resistance to IICT&tching 
r energy a.bsorpt10a when 
.ruck by a falling body. 
There a.re many hlU'd.:aaa ttiste 

some of which are uaetuJ In rela~ 
Oon to tho material u a. whole, 
tha& 111, Ills "mas■" h.a.rdneaa. 
Th11110 JDIKII Include the Brlnell, 
f}ooliw~I, ScloroBCOpe LOd Vick- 

ore ha.rdnoaa tosta. Some teats 
re I a te to the ha.rdnoae of the con 
stituents or grains of tho motal 
and thus are carried out on a 
microecalo and can bo ea.id to 
measure "particle" hardneaa. 
These teats include tho Knoop, 
Eberba.ch and Bierbaum teats. 
Tho teats mentioned are tho most 
widely known. however, then, 
are many others. 
Suffice to say that you should 

be aware of the amount of empha 
sis that is given to the seemingly 
simple concept of hardness. It 
takes quite a laboratory setup to 
a.nalyzo tho hardness of metal 
and it really isn't neceeea.ry in 
most practical applications. 
Steel producers supply charrs 
and tables of hardness for their · 
various products. however. one 
should be cautious as metal hard 
ness can vary as much a.a 50% 
from piece to piece as a result of 
the manufacturing method. 
3. Penetration depth of the 

metlLI - Penetration is usually 
expressed in the percent of the 
thickness of tho meta.I boing cut. 
The percent of penetration ror 
various metals can be found in 
Figure #7. The first thing _you 
would notice ie that the penetra 
tion depth varies depending on 
the metal. from 2% for partly cold 
worked eteel to 60o/o !or alumi 
num. 
Normally a thick piece of metal 

will require more penetration 
than a thin pieco of tho BIUTle 
metal and hardor metals gener 
ally roquiro les11 penotra.tlon 
than softer meta.le. With Iese pen 
etration. therefore. lee11 ehoa.r 
ing force is needed to part the 
material and vice-versa. Thie Is 
why a material such a.a Titan 
ium, which tests much harder 
than mild eteel ta.ke11 about the 
ea.me shearing force a.-e tho eamo 
thickneee o! mild stoel. 

4. Rake angle of ahea.r knife 
bladea- Figure #8, in the top por 
tion, showe ,. view of the ahe .. r 
knives of a plate shear from the 
-front, with tho uppor and lower 
knife bl11<les parallel to each 
other. The shearing force In this 
illustration is distributed a.cross 
tho entiro length o! the metal and 
the shearing fclrco required to 
shear the drop would be slightly 
fantastic. 
As.an example, a 10' section-of 

½" thick carbon steel, SAE 1020, 
with a shear strength of 54,000 
p.s.i. would require approxi 
mately 1,400 tone of force to mako 
a full length cut. In contrast the 
lower portion on Figure #8 shows 
a view of the shear knives with 
the upper knife slanted with 
respect to tho lower knife. This 
slant is ca.lied "ra.ko a.nglo" and 
its value lies in the fa.ct that the 
shearing force at any given timo 
le concentrated at the cutting 
point whoro the two lmi!o blades 
Intersect. 
Thie cutting point travels 

a.cross the length of the molal a.11 
tho upper knife passes the lowor 
knife on its down';Y1'-rd stroke, 
and tho shearing forco travels 
with it. Applying a rake angle of 
¾" per toot to tho upper knife 
reduces tho · shearing force 
required to approximately 370 
tons when cutting tho same HY 
section of Va" thiok carbon steel, 

SAE 1020. with a shear strength 
or 54.000 p.s.i. Thia is a reduction 
or approximately 75% by simply 
applying a rako a.nglo to the 
upper knife. Conversely, reduc 
ing the rake angle will Increase 
the tonnage requiremont. 
Ta.king tho ea.mo piece of 

carbon steel plate and changing 
the rake angle o! the shear knife 
blades, at a rake a.nglo of V," per 
foot the required shearing force 
is 940 tone whereas with a rake 
angle of 1" per root the shearing 

force is approximately 230 tons. 
(See Figure #Q.) A similar cha.rt 
on T-1 material is found in Figure 
#10. 

Another way of expreeeing 
rake angle would be - percent of 
blade engagement. As the angle 
of rake decreases, the a.mount of 
upper knife blade onga.gement in 
the stock increa.ee11. '!'he more 
blade engagement, the more 
shearing force is required. With 
greater blado engagement there 

PERCENT PENETRATION FOR TYPICAL METALS - WITH 
SHEAR STRENGTH 

MJ\TERl.'\L 
LEAD 
TIN 
ALUMINUM 
ZINC 

!Cold Workedl 
COPPER 

tCold Workod) 
BRASS 

(Cold Workttd, 
TOBIN BRONZE 

!Coki Worked) 
STEEL. 0 lOC 

(Cold Workodl 
040C 

(CukJ Worknd) 
0 BOC 

(Cokl Worlu•d) 
1 00C 

(CokJ WorktHJ) 
SILICON STEEL 
NICKEL 

PERCENT PENETRATION 
50% 
40'4 
b0% 
50% 
25% 
55% 
JO% 
50% 
JO% 
25'11o 
17• 
50% 
J8% 
27'11o 
17'11o 
15'11o 
6'11o 
lO'll. 
2% 

JO% 
56'1. 

Figura 117 ------------~ 

SHEAR STRENGTH 
J.500 P.S.I. 
5.000 
8.000 
14,000 
19,000 
22.000 
28,000 
J2,000 
52.000 
J6,000 
42.000 
35,000 
43.000 
62.000 
78.000 
97.000 

127.000 
115.000 
150.000 
d6.000 
36.000 

0 l~-----u,n, KwtrL ll1tdtt1,11,l1t►♦+ 

Dowt111..,.•• t'"-' F~u . 
J_ ~ r----- .. s,.,..,,..P.,., 

R,., -L___ -- f4 ~ 0 c_·o,.l'""" •. r ... ,~ "- :- = o, J .. ,.u.,w. Po, .. , ~ 
~------------ Figure /18 

&h .. , whh upp« knH• Nt at • rake engle. 

RAKE ANGLE AND REQUIRED SHEARING FORCE 

RAKE ANGLE APPLIED 
BETWEEN SHEAR KNIFE 
BLADES 
1/4" PER FOOT 
3;9- PER FOOT 
112 .. PfH FOOT 
s,e· PER FOOT 
J/4 .. PER FOOT 
718- PER FOOT 

1- PER FOOT 

REQUIRED SHEARING 
FORCE IN TONS FOR 
FUU-LENGTH CUT 

92 TONS 
61 
46 
37 
31 
26 
23 

DIFFERENCE FOR 
VARYING RAKE 

ANGLES 
31 TONS 
1~ 
9 
6 
6 
3 

METAL: MILD STEEL. 1/2., THICK. WITH TENSILE STRENGTH OF 
APPROXIMATELY 64,000 P.S.I. ISAE 1020) 

L------------- Figura /19 _. 

SHEARING TONNAGE REQUIREMENTS WITH 
CHANGING RAKE ANGLE 

AND THICKNESS OF METAL" 
METAL THICKNESS 

1 /4" THICK 
5/16" 
3/8" 
7/16" 
112· 

RAKE ANGLE 
PER FOOT 

~ ' REQUIRED SHEARING 
TONNAGE 

1 /4" PER FOOT 
3/8" 
9/16" 
3/4" 
1· 

•METAL• T·1. 10 F .. 1 Long, ShHr S1reng1h• 100.000 l'.S.I. 

46 TONS 
40 
38 
34 
30 

Figure 1110 .. 
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is more metal to offer resistance 
to the knife blade at any one time. 
(See Figure #11.) 
With less blade engagement 

and the shearing force concen 
trated in a smaller area, Urn point 
ot knife contact on the metal 
stock travels faster than it would 
with a larger blade engagement. 
The knife, therefore, pushes 
through the metal faster, how 
ever, It must also travel farther 
and therefore the stroke length 
must be deeper than for lower 
rake angles. 
Thus, the overall lime to make 

a full length cut will be less for a 
larger blade engagement 
because the stroke is shorter. 
With the upper knife speed 
remaining constant, complete 
cuts are made faster using a 
lower rake angle. 
As stated earlier, a shear cuts 

plate progressively as the knife 
moves down and across the plate. 
The rake angle of the shear 
causes the sheared piece or drop 
to twist and bow. If the bow is 
excessive, the strip must be 
straightened before being used. 
Bow and twist are only of impor 
tance in cutting very narrow 
strips. Depending upon the rake 
angle, with drop widths between 
4" and 8", the bow becomes negh 
git:le. (Bee Figure #12.) The bow 
is similar regardless of the thick 
ness of plate. (Bee Figure #13.) 
Twiet becomes negligible with 
drop widths of 2" to 3" or above. 
(Bee Fliiure #14.) The permissi 
ble bow and twist are dependent 
upon the length of the drop. 
As an example, a 96" long. 1" 

wide drop cut at V•" rake would 
have approximately a 3¼" bow, 

· which would be objectionable. 
(See Figure #15.) However, if the 
same drop were only 36" long, it 
would follow the curve between 
30" and 66" and the bow would be 
lees than ½" which would prob 
ably be acceptable. In like 
m1<nner, :J" of twi11t would be of no 
concern if tho drop wore one foot 
long, but 30° over ten feet would 
probably. be intolerable. (B 
Flrure # 14.) 
From the above it is apparent 

that bow arrd twist are only of 
importance in cutting narrow. 
relatively long drops. The actual 
amount of bow, twist, and camber 
are dependent upon the internal 
stresses of the particular mate 
rial as well as the characteris 
tics o! the metal Itself. Thus. Indi 
vidual pieces may difCer in actual 
distortion. · However, In every 
case the bow and twist can be 
reduced by reducing the rake 
angle. (See Figures #16 11.nd #17.) 

In general, the reduction of bow 
and twist is in direct proportion 
to tho reduction o! the rake angle. 

' 
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' ' VARIATION Of BOW WITH - WIDTH Of STRIP AT 
DIFFERENT RAKE ANGLES - 
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Figure ltl 2 
Thus minor differences in rake 
do not make a substantial 
improvement. To be of conse 
quence, the reduction must be 
uppreciable. We would stress 
that the principal objection to 
increasing the capacity ot a 
shear by increasing the rake 
angle excessively is that the 
shear will be perfectly af l right 
for cutting wide drops, but will 
not be of much use in cutting 
narrow drops . 
5. Bending forces and width of 

tho drop behind the knlto -As tho 
upper knifo enters the metal, it 
pushes the metal in an arc ot dror 
away from the original meta . 
(Boe Figure #18,) The original 
mata.I would be gripped firmly by 
the holddowns so that it could not 
move and therefore the sheared 
piece or drop has to get out of the 
way of the descending knife. 
You can picture the cambering 

action that tu.kes place 11.11 the 
k111fu progro111rnt1 Llirou!{h the cut. 
The efft1ct of the ehoaring action 
is a high degree of camber as the 
sheared piece or drop movee 
away trom lhe original mutal 
stock, The drop will not necea 
earily remam In this diatorted 
shape after the cut is completed. 
Springback will occur duo to the 
elasticity of the metal and the 
drop may straighten out com 
pletely, depending on the type of 
metal. If the cambering action 
forces the drop to bend beyond its 
elastic limit, the drop will be per 
manently detormed. (Seo Fliiure 
#19.) 
As tho shear knife descends 

into tho metal, it creates bending 
forces perpendicular and hori 
zontal to its movement. These 

1------------- Figure #11 
Bi.de en11,11-.nen1 •• veryin11 r•k• anl)IM - the hlghv the rake - 1h• i. .. ang•-nt. 
Nol .,..,.,, pouib .. nk• ■ngle I• ■ho....,. 
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Figure ltl 3 
bending forces meet a strong 
resistance in the metal stock and 
this resistance increases with 
length, thickness and hardness. 
At this point, it is appropriate 

to mention that some support for 
the sheared piece or drop should 
be provided, especially for heavy 
plate, otherwise the weight of the 
unsupported drop may tear offl 
the la.st inch or so or metal before 
the knife completes the cut, leav 
ing what is termed a "dog ear" 
edge on the end of the cut. In addi 
tion, the tearing of the plate 
would cause "drag" on the edge of 
the lower knife at that point, con 
tributing to premature knife dull 
ness. 
Camber. bow and twist in a 

piece of metal can be caused by 
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VARIATION OF TWIST Of STRII' 
AT DlfFERENT RAKE ANOLfl 
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Figure #14 
shearing narrow strip11 of meta 
- the longer the strip, the easie, 
you can measure the camber. 

Bow is defined as deformatior 
in a direction perpendicular t, 
the surface of a strip. It is gener 
ally aasocl ated with camber u 
wide strips and with twist i• 
nu.rrow strtpa. but it may be pres 
ent by iteolf. Bow ca.n be mini· 
mizod with a low rake angle. 
Distortion is twist and h 

defined as the tendency of • 
sheared strip to turn spira.U:y 
around itself. 
Twiet is one of the most irritat 

ing difficulties that may occur 
during shearing, however, it can 
be minimized with a low rake 
angle. No consistent differences 
in the degree of twist an, evident 

BOWING Of A NARROW 1•• STRlr • 112•• MILO STEEL 
Al 112"" PER FOOT RAKE ANGLE ANO 114"' ~EA FOOT RAKE ANGLE 

BOW 
INCHES 

10" ... 

IA) 10-11'1" BOW 1112·· RAil( ANOUI 
11•11 J.11•·· ■ow ,1,.·· RAKl ANOLEI 

I !Al I - i-T 11•11 r-l.___ - ~- 
I I I - ::::... 

10" 20·· JO"" 4U .. 60" 10" 10·· 80" !)O"· 

Figure #16 _, 

inferior metal stock, Internal 
stresses in the metal, insuffi 
cient holddown force and high 
rake angle. 
The most common cause of 

camber is inferior metal. Many 
times a trim cut of the material 
btling sheared will show a great 
deal o! camber but tho rest of the 
stock will not. Sufficient hold 
down tonnage is extremely 
important. Cambering can occur 
when the action of the tension 
under the upper kni!e causes tho 
metal to creep toward the knife 
edges as the knife ls moving 
through the out. (See Pl1t11re #20.) 
Tho resulting cut describe■ an 
arc and this would lndlc&te that 
the holddown11 are not ■tronii 
enough. 
Camber, as we have stated, will 

occur when inferior metal is 
being sheared or ·u tho shear 
knives are not properly adjusted. 
Camber is most notfceabte when 

I 
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between shearing across the 
grain or with the gram of the 
merat. As with camber, internal 
atress6s in the stock can contri 
bute to twist, however. it is USU• 
ally caused by 6XC6S9iV6 bend 
ing of the sheared piece or drop 
during the cut. Heavy sheets 
twist more than light sheets: soft 
shoots twist more than hard 
sheets and narrow strip• twist 
more than wide drops. 
6. Clearance between ■hear 

knife bladoa - There are two 
extremes in setting the distance 
between the knife blades with 
respect to tho rneral being 
sheared. One extreme is inouffl• 
cient ctearance wheroin tho two 
rracturea do not meet in o. line. 
The result is that a transverse, 
eecondary fracture must occur to 
free tho drop from the original 
stock. Tho pressure of tho knife 
descending will cause this sec 
ondary fracture to occur arid the 
cut edge will display a charac 
teristic ragged sh ape. 
Tho knife rubbing ago.inst this 

secondary shear area will often 
create a second burnish area 
along the length of tho cut. (See 
Fl![ure 21.) The other extreme is 
excessive clearance which will 
result in an edge that resembles a 
tear more than a clean cut. 
Tho distance between the knife 

blades could be so great tho.t 
uxcusutve duformu.tion would 
occur on tho upper edge of the ort 
ginal metal stock with corres 
ponding deformation on tho 
bottom surface of tho drop. 
Excessive clearance wastes 
shearing force because it brings 
more bonding forces into play 
and thus encounters more resist 
ance in tho metal which the shear 
must overcome. A recornmen 
dod knife clearance chart can be 
found in Fl![ure 22. 
Tho principal effect of knife 

clearance is the a ppea r .. nee of 
tho cut, particularly in shearing 
wide drops. A second effect le the 
squareneea of tho cut which can 
bu controlled by krule clearance. 
In addition to the appearance, tho 
knife clearance affects to .. slight 
-deg ree the twist of the drop, it tho 
drop is very narrow. Knife clear 
ance also o.ffocts tho shearing 
tonnage which in certain cir 
cumstances can be lowered by 
opening tho clearance. 

It' is absolutely essential to 
change tho knife clearance in 
shearing extremely thin sheers 
or extremely heavy plate. As an 
example, very thin stainless 
steel can only be sheared with 
very sharp knives and tight knife 
clearance. In contrast, tho only 
way to get a smooth cut when 
shearing very heavy plate is to 
open the knife clearance. Many 
shear operators have been 
trained on older shears which did 
not provide a simple moo.ne of 
knife clearance adjustment. They 
have become accustomed to 
accepting a reasonable amount 
of secondary shear roughnesa 
and they do not expect one shear 
to be able to cut both lhin gauge 
and heavy plate., • 
A shear of sufficient construc 

tion can handle from tho very 
thinnest material to its m&XI• 
mum plate capacity if it incor 
porates knife clearance and rake 
adjustment. It is evident that 
under certain conditions rake 
angle is of prime consideration, 
whereas under other condttiona 

knife clearance is most impor 
tant. A shear having indepon 
dent rake angle adjustment and 
independent knife clearance 
adjustment can operate to your 
beet advantage. 

As stated eatlllH', molal frac 
ture starts off from the wall of the 
knife just above the cutting edge 
at a slight angle and unleae the 
knives wore tilted about 2° from 
tho vertical, as previously dta 
cussed, oven with proper clear 
o.nco, a squared cut would be dif 
ficult to achieve. When tho proper 
clearance is set, the fracture 
occurs so as to produce a clean, 
squared edge on both the origi 
nal stock and the. sheared piece, 
or drop. 
Clearance therefore affects tho 

angularity of tho cut due to the 
o.ngla and plate of tho fracture. It 
also affects the appearance of tho 
cut, tho amount of burr and tbo 
amount of shearing tonnage. 
7. Sharpne■■ of the knife 

blade■ - It is generally agreed 
tho.t shear knives must be kept 
sharp. It thsy are not, operating 
and material costs will soon 
mount unnecessarily. A sharp 
edge on the shear knife will bite 
into tho material more quickly, 
avoiding BXCBSBIV0 deformation 
of the surtace because the shear 
st resa 1s concentrated in a small 
o.roa. (Boe Fll[ure■ #23, #24, and 
#2$.) 
Dull edges of shear knives 

deform tho metal surface to a 
greater degree because tho ehe..r 
stresses are spread out over a 
larger area. This moans that 
more shearing force will be nec 
essary to start the fractures and 
make them meet. In addition with 
dull edges, tho tension-compres 
sion stage lasts much longer 
because tho fractures have not 
relieved tho stressed areas by 
sepllratinl{ tho metal at tnoae 
points. (See 1''lgure #26.) · 
Every shear owner should 

have a controlled re-eharponing 
program. with u.t least one extra 
set of knivus avo.1lablo to pre 
vent excessive downtime. There 
is a point at which the knives 
should be resharpened and if tho 
knives u.ro u,iod beyond this 
point. they become dull and tho 
cutting edges suffer from fatigue. 
Fatigue is cumulative and 

starts a chain reaction of more 
ro.p1d dulling until eventually tho 
edges of tho knives spall, break 
o.nd chip. It the knives are 
allowed to get into this state, 
excessive metal must be ground 
oft to restore the blade to good 
condition and the lite of the blade 
is obviously ~hortonod. 
Dullness can also cause heavy 

burrs on the sheared edge of the 
stock, excossi ve wear on the ram 
guides and may also overload 
components of tho shear If it is 
already being operated at capa 
city. This is especially true of 
mechanical shears duo to the 
nature of tho drive system. Dull 
ness of knives can thus be very 
expensive. Many users care 
lessly postpone knife sharpen 
ing, ignoring tho fact that a shear 
Is a precision cutting tool that 
can easily be damaged if not 
properly maintained. 
It is extremely important that 

you use the correct shear knives 
for your operation. Tho shear 
manufacturer, or the knife man 
ufacturer, will recommend tbe 
proper shear knife.tor your opor• 

1/86 
ation if you will advise him the 
various types of metal you &. : 
sheanng as well as Lho percent 
ago or total shearing e&eh type ot 
metal represents. 
Basic11.lly, as standud, there 

a.re three a.Vail able kinds of shear 
knives in common use. Grade I. 
tool stool: Grade II • intermedi· 
ate alloy and Grade III - high 
carbon, high chrome. Generally 
speaking, when shearing alumi 
num Ora.de III knives are beet; 
when shearing brass Grade III 
knives are beet; when sbearlnl[ 

TRIM CUTS 
EDGE APPEARANCE CRITICAL 

RECOMMENDED 
KNIFE CLEARANCES 

(MILO STEEL) 

METAL 
TH••:KNESS 

METAL 
THICKNESli 

1/4" 
3/8" 
1/2"' 
3/4" 
I" 
1-1/4" 
1-1/2" 

KNIFE 
CLEARANCE 

10 G•uve 006'" 10 .009 .. 
J/16" COT" 10 013" 
l/4" .010·· 10 018" 
J/8" .020" 10 .028" 
I /2" .030" lo .040" 
5/8" 040" lo .050" 
3/4" .060" 10 .065" 
I" .070" 10 .090·• 
1-1/4" 090" 10 .120" 
I· I 12" 110" lo .160"' 

SHEARING LARGE Pl.ATES WITH 
WIDE DROPS 

EDGE APPEARANCE NOT 
IMPORTANT 

KNIFE 
CLEARANCE 
.025" JO .030" 
.038" 10 .060" 
.060" lo .070" 
.076" JO. I IQ" 
.100" 10 .150" 
.125"10.l80" 
. t 60" 10 .220" 

L----- Figure #22 ----- 

5..,,~ .. 
Miu, t .. u.. 
o,... •1-U.•11 
l<■v., ~•• 

•• 1~ v.. .. 

Figure 1123 
Start of cut through metal atoc:11 . 

~ 
.... 
"'" ... ~ 

., 
. .. 
T,.,>& 

._ Figure 1124 ----- 
St•rt of cut: knlf• bl1de 9dgH "'"' entMH 
m•t•I. but not yet dNp "'°"Qll lO ~..-. pe<· 
,...,..n, delonnatloll . · ' 
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mild steel up to W' thick Grade 
III knives &N! b1111t: wnen shear 
ing mild steel over W' thick 
a rade II kn i ves are beet; when 
shearing Silicon steel Ora.de Ill 
knlvo• aro bo11l: whon l!lho-.r-lng 
high carbon steal Grade II knlve• 
a.re best: when shearing stain 
less steel up to 3/ 16" thick Ora.de 
Ill knives a re best and when 
shearing stainless steel over 
3/ 16H thick Ora.de II knives are 
besL 

Wa still strongly urge that you 
have the shear manufacturer, or 
the knife manufacturer. recom 
mend the correct grade of knife 
based on types of materials and 
percentage or materials being 
sheared in your operation. 
When shearing stock coated 

with a rust preventative mate 
rial. the lower knife blade should 
be swabbed with oil several times 
a day. The upper blade will pick 
up its lub rrc .. tion from the stock. 
Knives should be kept clean and 
free of metal particles. IC knives 
become magnetized, they should 
be removed and de-magnetized to 
prevent further damage. 
Shear knives a.re furnished 

with multiple cutting edges. The 
majority of 11he1us are equrppod 
to handle four-edge blades which 
are more desirable as they can be 

, rotated three times before 
regrinding or replacement. 
Interesting lo note is tha.t a. 

shea.r knife blade ca.n cut alloys 
as hard as itself. The point-con 
tact action or the shear in engag 
ing the metal. whereby a sha.rp 
knife edge concentrates the 
shearing force in a very small 
area or the metal. parting the 
metal under pressure, permits 
this to be a.ccomplished. We give 
you below a rsw general state 
ments on ditrerent types of metal 
as related lo shearing problems 
encountered and generally rec 
ommended clearance and rake 
angle settings: 
ALLOY STEEL -- QUENCHED 

ANO TEMPERED 
CONSTRUCTIONAL 

De rate the shear to 2/ 3 or the 
mild Bluel rating; thus. a uhear 
rured for I" thick mild· steel 
should be used for shearing up to 
but not exceeding 'Yi" thick con 
,., :-uctiona.1 ·a.lloy steel. 
Cfoarance:·0.010" to 0.015" 

i • • 
u .. ,. 
K.u, 
B,. ••• 

o,. .. 

.._ Figure #26 ----..J 
Cuning edgH of both upper and 1o- knit. ~~.::.:;:.:::ting into m.tal beyond point of 

Rake An gl»: Use a high rake 
angle to get the arnootnest cute, 
but it bow resutts. !lat ten the rake 
~nglo ll.ll required, 

ALUMINUM 
Aluminum le soft and ea.ally 

marked by holddowne. Reduce 
holddown tonnage or uae plastic 
feet on the holddowna. Another 
solution is to slip a sheet of card 
board or ma.sonite under tho 
holddowns and above tho alumi 
num surface. 
Knife Clearance - tor sheet up to 
1/11" thick: 8% or metal thickness, 
with 0.012'' clearance ror thicker 
plate. 
Rake Angle - 2 degrees from 
horizon ta.I. 

CLAD STEEL 
Shea.ring is done with the clad 

side up. The burr forms on the 
steel side. When the plate is 
sheared for subsequent weldin~. 
take care to prevent excessive 
shear droop, which results Crom 
shear pressure and breaks the 
flatness of the plate's clad aur 
Iace. If the plate edge is to be 
machined. the shear droop effect 
can be disregarded. 

MAGNESIUM 
Heavy sheet and plate should 

be sheared hot. at B00°F for 
annealed stock and at 275°-400°F 
for alloy hot-rolled, depending on 
the alloy. With hot-shearing, 
there is shrinkage. so allow for 
thermal expansion. 

Clearance - Take care to set 
proper clearance. Sheet over 
0.065" thick will show a rough, 
flaky edge with improper clear 
ance. Recommended range is 3- 
5% of metal stock thickness. 
Keep clearance as small as pos 
sible without scoring the knife 
blades. 
Rake Angle - 30-45 degrees from 
horizontal. 
NICKEL AND NICKEL ALLOY 

STEELS 
F'or beat reaurta, plate, street 

and strip should be sheared in 
tempered condition. 
Lubrication is not required. 
The high nickel alloys nave 

good shearing characteristics, 
but require more power than the 
same thickness of mild steel. 

STAINLESS STEEL 
Equipment - de rate the shear 

50%-75% of! its mild steel re.ting . 
Thus. derate about 4 or 5 gauges. 
Power - Annealed stainless 
steel requtres about twice the 
power of mild steer. 
Knife blades - Use sharp blades 
or high quality steel, such as 
solid high carbon, high chrome 
blades. 
Surface Protection - Take great 
care not to mar the surface, espe 
cially when shearing the higher 
polished stainless steels, such as 
No. 4, 8, and 7. Use the mill 
applied paper, or your own. Keep 
the shear table covered with 
clean, heavy corrugated paper or ... 

soft cloth. Use fibre or non-met 
allic holddown reet, 
C/IJarance - Light gauge - 
0.001" to 0.0015" 
Heavier gauge - 0.0016" to 0.002" 
l.,91111 oloaranoo may ba harmful to 
knife blades, because of scrap 
Ing action. On thin gauge stock it 
may be necessary to use littla or 
no clearance at a.II. or clearance 
close enough to cut tissue paper. 
Rake Anglo - Use aa low a rake 
angle as possible, to avoid bow 
and twist . 

SHEARING ALLOYS 
A. Some require more tonnage 

1. Stainless 
2. Mortel 
3. HYB0 

Use shear with overload protec 
tion. 
B. Some are "stringy" and burr 

of pull through 
I. St atn luas (304, 316, 410) 
2. Copper 
3. Brass 

Close Knife Clea.ranee 
Use Sharp Knives 
Increase Rake Angle 
C. Some ca.use bad shock 

I. Some stainless (310, 330, 
420) 

2. Tl 
3. AR 
4. Checkerplate 

Increase Rake 
Use Intermediate alloy knives 
D. Some are sort and are marked 

by holddowne 
1. Sort aluminum 
2. Polished etainles■ 

Set Up Timer 
Reduce Holddown Tonnage 
Use Plastic Feet or Cardboard 

E. Some shear with bad hori 
zontal cracks 
1. Magnesium 

Shear hot 
It is appropriate at this point to 

muntion ~huurinK wpuc,d bocliLUHO 
,iomu confut11on uxlsts with 
respect to how fast a squaring 
shear should operate. No matter 
what you hear about shearing 
speeds and 9trokee per minute or 
inches per minute, or whatever, 
please note tha.t ultimately only 
two factors really determine how 
Cast ll shear should operate, these 
being { l) the operator and (2) the 
job. 

IC the operator cannot adjust 
the speed of the shear to a pace 
that is comfortable to him, he is 
almost sure to gel in trouble 
soonur or la.tar. We do not mean to 
say that he should not try to 
increa.se his i;ik1II and working 
speed, however, if tho machino is 
operating faster than he can feed 
work into it safely, there is poten 
tial trouble. The machine will not 
fatigue or grow careless, how 
ever, chances are that the opera 
tor might, and will, human 
nature being wha.t it is. 
Similarly, the speed of the 

shear should be suited to the job 
being performed. Different jobs 

035 
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~---- Figure #26A - 
&ho,t tanoion/ comp,.uion atav 

~--_ ........ _ 
~ thtaL5,.., 

}
u. E.!Mit, 0, 
1n. liLAD•1 
U.S AND l/1 

.,.., Mu111. " 
.__ Figure #26B -- 

Long tanaion/comp,9uion nao, 

have ditrerent requirementa 
can cut up sma.11 sections r 
than large sections and 
gauge sheet raster than b 
plate. The point is that the , 
should be adjustable to 
requirements of the job an 
working speed of the opera 
When you consider she, 

speed from the standpoint c 
opera.tor and the job to be 
y11u lof 1cally arrive 1&t the 
lum o malunal hanc.lltnic 
and a.way Cron the shear. : 
time is spent in material h 
ing than in actual shea 
Material handling time inert 
with an increa11e in the numl 
cuts, however. size of sheet t 
sheared and thickness 01 
material being sheared are 
significant because of prot; 
in handling large sheeta 
plates and heavy sheets 
plates. Even where material 
hand and readily available t 
opera.tor. handling time 
exceed 70% of the total ell 
operation time. 
The problem or material h 

ing to and away from the sb1 
an entirely different subjec 
you should consult the 5 
manufacturer for his re 
mendations. There are se• 
independent rnanulacturer 
material handling equipr 
applicable to both rnecha 
and hydraulic squaring sh 
with who111 you can discus, 
problem • 
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Key to Symbols 
Shown here are the symbols most often used in this book. Although the explanations 
accompanying the diagrams describe the devices used, familiarity with the various 

symbols will lead to a quicker understanding of each circuit. 
The symbols, device designations, and abbreviations in this book are taken from the NEMA 

Standard Publication/No. ICS-1-1978. _ .. , :: . 
,, 

r .•. 

Wiring Diagram Symbols ·,:.-. . .. 

Device Symbol 

-0- y 
Single Relay WindinQ Tapped 

Coils and 
· Switch =::o- Ct- Colla 

~-anent 
Magnet Economlttd 

Contacts 

' ' 

Normally 
Closed 
(N.C.) 

Main Au■llla,y 

Normally 
Open 
(N.O.) 

* -H- :g: qp 
Main Au1iliMy 

Time 
Closing 

"'t' T 
N.O.T.C. N.C.T.C. 

Time 
Opening .. 

T 
N.C.T.O. 

~ 
N.O.T.O. 

Fuse 

D.-rice 

General 

Symbol 

Indicating 
Lights 

... General 

Motors 

3 PhaH 
Squirrel 
Cage 

Induction 

Slngle 
Phase 

AC 1 1 1 
Solenoid 6 6 6 .. , .. 

., . .. 
_.Type -0- .. 

.. 
3 Pole Full Wave 

Contactors Rectifier . wJth 
Color Code 

1 .1 1 .. 

Manually ' J Operated I--r--r 
' .. 

NE - Neon 
fl- fi..o,-t 

~ 
p - Pu,ple 

OP .. 09Macenl 

0 .. 0ra"1je 
A - Amber 
I .. Blue 
C - Clot 
o-o- 
Ill - 1'19d 
W - While 
Y - Yellow 

~ 

n 
\ 

Yellow AC 

DC DC • .. 
R.cl 

Yellow AC 

• RMI 

-- _J 0 ( ! 
Ilk 

AC 
Yel Yel 

. . -.-..• .. ..- , - _,.,, .• ,#,••r,-.- .,.-- .. 
1
-._ •<1-~ -- • .-~~---•-.-•~•.-,._..,.-----•~~--•~.•~.,-• __ ,...._ ,~. ,· .._ •·-·•••-- ·--- • •- • • ···--·r · ·· · • ·· •······-~·-• ·-·- ··· · ·· ·--·-···-•-,-·-•·•· •·-··"r\." ····•· ·-•r· •··-· , •·••· •· ··• ·•• ··---·-· _ .. 

. :./:;-..~:.:.-'·~·-:.:.•.. · .. ;··;_,;.::<- 1 •,. ·. :~ .. ··~- 

I 

.. - '"·~•:::· .·i ·: · .. 
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Device Symbol o ... lc9 Symbol 

F 

j_ j_ j_ j_ Plugging -¢ T T-o-T T Control R 

(1'400 Shown) 

Closino On OPfflln9 On I 
Rising Preu. Rloln9 p,..,. 

' 
.Prn,ure ~ T 

and ---r Temperature ~ 
cso.ino On OPfflln0 On 

Ristno Temp. Ris•no Temp . 

. ~ 
Thermal ¾ _.i,_ ·• Push Button t.JJ 
Over1oad 

. . 
Standard NC NO 

Relays 
Push Button LU 11.L, 

Heavy Duty, . . • • 
Mushroom Head 

Olltlght 

Switches 

It-It lnel. Aua. Push Button ...... :+.J09 
Timing ◄ ► ContltCtl and Jog , __ , _._ 

{Pneumatic) -0- Attachment • . 
(ON-DELAY) On Delay . ~T.C. 

9A'T.O. Standard 
Duty /. .T. 

Selector 2 Position l Position 

Switch 

Heavy 
1 2 Leltitr Position , Duty .~ Sym. 1 2 

' -<: S&lector •• • " X 

Anti-Plugging 2-Po,lllon a X 

' ' R 
Heavy Lener Posilton 

\ Duty 1 2 3 Sym . . 1 2 3 
· Selector ,.._L. " X e • . 
3-PoslUon 8 X 

Nonnally Open 

Float ~ L1 L2 

Switches Switch Normally CloHd tl}2Hu 
T 

H4 
Potential f"7 

X2 X1 

Trans- 
former 

Normally NOffllally 
Open Closed 

~ - l'otarlty 
Limit ~Mark 

Switches Current - .- Lift• oad 

Held Closed Held Open Ski• I I -:!,- Ski• 
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INSTALLATION 
INSTRUCTIONS 

Octal Cycle Progress Timer 
ATTENTION: Read carefuBy fefore attempting to 
Install, operate, or service your Crouzet timer. Retain 
for future reference. 
GENERAL SAFETY INFORMATION 
1. Do not connect input to voltages other than those 

indicated on the timer. 
2. Input and contact circuits must have properly rated 

fuses. Do not overload output contacts. 
3. Use wire which has been properly selected 

according to the NEC. 
4. Always disconnect power sources when connecting 

or disconnecting timer. 

DESCRIPTION 
Your Crouzet timer has features and capabilities in one 
timer that make it suited for a variety of applications. 

1. MEMORY 
During normal timing modes, if the power is removed 
from the timer it will automatically reset to beginning 
of timing cycle. Some applications may require that if 
power is removed, the timer will remain at that point in 
the time cycle and start timing from that point when the 
power is restored. This is accomplished by using a 
screw driver and rotating the memory screw on bottom 
of timer 180°. (Refer to diagram on timer case). 

·, 
2. OCTAL'LOCK 

By rotating the red lock lever on the side of the case to 
the "fixed" position (reading from top of timer), the 
timer can be securely held in the socket. Note: Care 
should be taken the lever is in "FREE" position 
whenever timer is inserted or removed from socket. 

3. MUL Tl-RANGE 
Your timer may be operated in any of the three timing 
ranges available on that particular timer. The timing 
range is changed by inserting a screw driver into the 
adjustment screw and rotating it in either direction to 
desired timing range. There will be slight click when 
adjustment screw is in proper position. 

4. PANEL MOUNT 
Your timer may be panel mounted by using spring and 
clips supplied with timer. (Panel cut-out 1.81 x 1.81 
inches.) 

, ' 

5. MUL Tl-FUNCTION 
Your timer may be connected to perform a variety of 
"On Delay", "Interval", or special tunctions. Although 
it is not possible to explain or show connections for all 
types of applications, listed below you will find some 
typical timing modes explained as well as connection 
diagrams. In the diagrams shown (except Fig. 5) the 
load must be the same voltage as the timer circuit. If 
this is not the case in your application, then 
modifications to the circuits will be necessary. 

TIMIN"G MODES 
Timer Range 
Adju1tment 

,,. 
•· -~:-;d"""J·,., . 
;~·::_> ,.,~·/···. 

. .. ··• .. . 
<: i . . ✓~. 

:' ~~- ' r'-. h. ·. ·, 
t ·~ .. Memo~ &.• .: . •'i ;~ Adjustment 

• 

"ON DELAY" 
Control contact or switch closes, timing begins, and 
instantaneous contacts close (Pins No. 1 and 3). After 
completion of selected time, delayed contacts transfer 
(Pins No. 8 and 5 open: Pins No. 8 and 6 close}, power 
is applied to le d. Control contact or switch opens, 
power is removed from load and timer resets with 
contacts returning to original position. 
"INTERVAL" 
Control contact or switch closes, timing begins, 
instantaneous contacts close (Pins No. 1 and 3) and 
power is applied to load. After completion of selected 
time, delayed contacts transfer (Pins No. 8 and 5 open; 
Pins No. 8 and 6 close) and power is removed from 
load. Control contact or switch opens, timer resets to 
original position. 
"ONE SHOT" 

Control contact or switch closes, timing begins, 
instantaneous contacts close (Pins No. 1 and 3). At end 
of selected time, delayed contacts transfer and power 
is applied to Pin No. 6 and 200 ms. timer resets. 

- .. ·-· ------------~---~·· -- .- . --.~-----~-~---- ----.--- - ··- ,.. ·-··- ---· --~--- 

.. : : -~- 
·, .• -!.-.· 

) ' 



E5 
COMMON CIRCUITS - The following examples show 
some common circuits used with the Octal Cycle 
Progress Timer. 

• - "ON DELAY" - Maintained start switch or contact. 

. ,. - ,,, 
! L 1" 

Fig. 2 - "ON DELAY" - Momentary pushbutton or contact 
(400) milli seconds minimum) to start. Momentary pushbutton or 
contact opening (200 milli seconds minimum) to reset. 
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Fig. 3 - "INTERVAL" - Maintained start switch or contact. 
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Fig. 4 - "INTERVAL" - Momentary pushbutton or contact closure 
(400 milli seconds) to start and automatic reset. Momentary 
pushbutton or contact opening (200 milli seconds min.) to reset 
during cycle. 
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Fig. 5 - "REPEAT CYCLE" - Maintained !art switch or contact. 
(Note: Requires two timers, and one relay, ot included). Timer "A" 
and Timer "B" will alternately operate until art switch or contact is 

opene';,,_ 
0 

I 

T ~\·f'.l ~ . I y y ? T T ~.~-y 

Fig. 6 - "ONE SHOT" - M,)mentary pushbutton or contact closure 
(400 mi Iii seconds min.) to start. Auto reset at tend of time or manual 
cycle reset with momentary pushbutton or contact opening. 
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SPECIFICATIONS : 
Input Power: 3VA I 
Repeat Accuracv: ±. 1.5%, except± 4% on 6 sec. range. 
Setting Accuracy : ·,t 2%, except ± 5% on 6 sec. range. 
Reset Time: 200 ms' 
Contact Combination: ·1. instantaneouc SPST N.O. contact 

1 delayed contact SPOT 
Contact Rating: Both contacts are 8A 120/250V. 1 /3 HP 120/240V AC 
Temperature Range. Operate -10°c to +55°C 

Storage :20°c to +70°C 

OCTAL TIMER MODELS 
P/N 88 226.509 - 24 VAC - 6 sec/60 sec/12 min· Model 1 
P/N 88226.512· 24VAC-6min/60min/12hrs-Model2 
P/N 88 226.510 - 115 VAC • 6 sec/60 sec/12 min• Model 1 
P/N 88 226.513 • 115 VAC · 6 min/60 min/12 hrs· Model 2 

220 V available upon request 

LEGEND 
( ) • Timer pin numbers 

@·'- Timer motor 

GJ• Load 
@ • Re1ay (SPOT) not furnished 

ms • m1ll i-seconds 

• !nstantaneous timer contacts 
0- 

(3) 

~ 
~ =Delaved time contacts 

(Sl 

WARRANTY 
Crouzet timers are warranted by Crouzet Controls, Inc (C.C.1.) to the original user against 
defects in workmanship or materials under normal use for one year atter date or shipments. 
Parts will Journey at the addressee·, risk 
Any part wtucn 1s determined to be defective material or workmsnship and returned to an 

authorized Crouzet distributor. or to C.C I. will be repaired or replaced at Grouzet Controls. 
Inc ·s option. The sender ,s responsible for all transportation charges to and from C.C.I 

··ory 
warranty will not apply to replacements or repairs resulting from normal wear nor from 

enoraucn or acridents wh,ch may occur due to negltgent handling or mIsu,e ot the 
.....__...,evices The repair. mod1f1cation. or replacement of the parts during warranty period wilt not 
· result in an exten,ion ot the ecuiomeot warranty period. 

WARRANTY DISCLAIMER Crouza1 Controls, Inc. ha, m11dn ■ dillQftnl effort tC'I Illustrate and 
describe the products In this literature accurately. however. such Illustrat1ons and 

descriptions ■re for the sole purpose of identification. and do not express or imply a warranty 
that the products are merchantable. or fit tor II particular purpose, or that the products wtll 
necessarily conform to the illustrations or description. 
E,ccept as provided below. no warranty or affirmation of fact, ekpress or implied. other than 

as stated In "LIMITED WARRANTY" above is made or ■uthoriied by Crouzet Controls. Inc., 
and Crouzet Controls. lnc.'s liability in all events is limited to the purchase prict paid. 
Certain aspects of disclaimers are not applicable to consumer products: e.g .. (a) some states 

do not allow the exclusiori or limitation of incidental or consequential damages. so the above 
limitation or 9"Clusion may not apply to you: (b) also. aomo states do not allow hm,totions on 
how long on Implied warranty lasts, consequently the above, llml!ation may not apply to you: 
■nd (C) by l■w. during the period or this Limited W■rr■nty, any implied warranttes of 
merch■ntablllly ol fllnftH for • p11r11cular puepose ■pplicable to the customer product, 
purcha,ed by tne customer. may not be excluded or otherwise d1sclalmed. 

\ 

Crouzet Controls, Inc. 
1029 State Parkway, Schaumburg. II. 60295 
Tet.: 312/843-2200 - Telex: Crouzet 206 297 1082 7.5M 39410 _© October, 1982 Crouzet Controls. Inc. Printed in U.S.A. 



INSTALLATION INSTRUCTIONS 
RELAYS 
MODELS 1A484A, 1M85A, 3X739A THAU 3X743A 
& 5X822A THAU 5X827A 

E6 
1/86 

FORM 
5S1757 
05805 

\ ', 
READ INSTRUCTIONS CAREFULLY BEFORE A TTEM'fTING TO INSTALL, OPERATE OR SERVICE DAYTON 
RELAYS! 
RETAIN INSTRUCTIONS FOR FUTURE REFERENCE. 

) Description 
Dayton enclosed octal style plug-in genera_l purpose 
relays are for use in appliances and industrial_ control 
applications. Relays plug into standard 8-prn octal 
sockets. (3 PDT relays require 11 pin sockets) The dust 
resistant enclosure provides protection against airborne 
contaminants. 

Specifications 
Dayton relays are furnished in any one of three contact 
configurations: 1) single pole, double throw (SPOT); 2) 
double pole, double throw (DPDf); or 3) three pole, dou 
ble throw (3PDT). 
Motor load contact ratings are 1/3 HP at 120VAC, 1/2 HP 
at 240VAC and resistive load current ratings are as 
follows: 

3. The energizing coil and contact circuits must be 
properly protected with fuses or other effective 
protecting devices. 

4. Use electrical wire of size and type that complies 
with the National Electrical Code and local 
codes. 

5. Avoid installation in excessively moist, hot, or 
dusty locations. 

6. Provide adequate protection to prevent access 
by unauthorized or unqualified persons. 

· 7. Provide adequate clearance around the relay and 
socket to prevent short circuiting and to allow 
se_rvicing access and free air circulation. 

8. Make certain that all electrical power is discon 
nected when installing or removing relay. 

9. These relays should not be used in explosive at 
mospheres or where flammable vapors or fumes 
may come in contact with the relay. Special ex 
plosion proof components must be used for such 
applications. 

SPOT DPDT 3PDT 

VOLTAGE 1-POLE 2-POLE 3-POLE 

120VAC 12 A 12 A 10 A 
240VAC 12 A 8A 6A 
30VAC 10 A 10 A 10 A 

'··· 

: ~ 

The silver alloy contacts are gold flashed to enhance 
shelf life. Construction is resistant to vibration and 
changes in humidity and temperature. Dielectric 
withstanding voltage is 1000 VRM between open con 
tacts and 1500 VRM between all other mutually in 
sulated conductive elements. 

General Safety Information 
1. Do not use contacts for electrical loads greater 

than the rated loads given under "Specifica 
tions." 

2. Make certain that correct voltage is applied to 
energizing coil as marked on the relay. 

VIEWED FROM PIN END OF PLUG 

Figure 2 - Pin Configuration 

Installation 
1. Read "General Safety Information" thoroughly 

before proceeding with installation. 
2. Make certain that all electrical power is shut off 

before installing relay and socket. 
3. Select a location for installing the relay that is 

free of particle, dust, vapor and gaseous con 
taminants. These covered relays are recom 
mended for locations where contamination is 

I, likely to be encountered. 
4. Dayton enclosed octal style plug-in general pur 

pose relays will operate in any mounting posi 
tion, but vertical mounting with plug-in pins 
pointing down will give longer life. Horizontal 
mounting with the relay positioned with the ar 
mature on top is the second best mounting posi 
tion. 

5. Enclosed plug-in relays do not require mounting 
holes. Simply line up the keyway on the center 
pole with the key slot in the socket receptacle 
hole and push relay into the socket. Mounting 
instructions for the socket are provided with the 
socket. 



FORM 5S1757 MODELS 1A484A, 1A485A, X739A THAU 3X743A & 5X822A THAU 5X827A 
E7 
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05805 

Maintenance 
Periodically check visually for signs that indicate 
approaching malfunctioning, such as excessive 
heat, rapid build-up of contaminants, erratic opera 
tion, excessive contact wear or pitting. Removal of 
cover may cause relay to go out of adjustment and is 
not· recommended. Refer to "Trouble Shooting 
Chart." r . 

/ 

I 
Figure 3 - Dimensions 

LIMITED WARRANTY 
Dayton reiilyS, Model, IMIUA, 1.4485,4, 3X7:l!l4 tnru ~~ & 5X822A thru 5JQl27A, 
are warranlfKJ /Jy Dayton El«tric Mlg. Co. (Dayton/ to In. angina/ user sgainSI cJef9ct, 
in v,;orkmaMhip Of materials undfH normal t.1-M (renr.J UH excluded) frx on. year al'tt,f 
date ol purrh&SII . Any p.art which is cJetermintKf to btl cJtm,ct;.,. ,n matttrial or workman- 
ship and return«l to an auth0riz«J servic» location, u Dayton dt1,ign11tt1J, sh,pp1ng 
cosa prepaid, will !:>ti repaired or replaced at Dayton'• option. For warranty claim pro 
cedu-. - "Prompt Dl5{10Sitior>" !:>ti /ow. Thi• ,..,,.nty gi..,, purcfla,1r3 -iflc 
~ righta, IV>d purchalfS mrt aJ.a hlfVW o,,_ rip/Ir. which vary from mate 10 .,.,._ 
-RANTY DISCLIIIMER. DlfY/0" ha mac» a dll/pe,,t effcxf 10 illusmrte and o,,,c,;o,, 
the producta in m,, /ilereture accurately; ~ ,uc11 illustration, and de>eripliolu 
are for the ,oJ,, purposll ol identification, and do not ,np,es, or imply a ..,.rranty that 
"'" producta .,. m<1rchantable, or NI for• particuw purpou, or mat th• prod1JC13 11n11 
n«eu..nty COhlorm to th• illustration., or d<tscriprioM. 
EJCCflpl u provided /:>II/ow, no W8rranty or sllirmatlon ol tsct, exprHud or Implied, 
oth11r than a staled in "LIMITED WARRANTY" abcMI ~ mad• or authorind t,y 
Dayton, and Dayton'1 lisbllity in &II ...,n,, i, limited lo ,,,. purr:hau price paid. 
Cef11Jin s.,pect, ol di$Claimers are not applicable to consumer prod1JC13; • g., /a) some 
,rate~ do not allow me axclu~ion or limit•tion ol inc1dt111tal or consequential damag,n. 
so the llb<M, /imitation or aclusion mq not appty to )OU; /bl stso, some stal8s do f'CI 
s/l<Mt lim1tatioM on how long an implied -mtnty last,. 00nS8QUBntly the ab<M, /Imita 
tion may not apply to )<><I: and (c/ by,-. during 1h11 ,,.riod of this Limited Warranty, 
any implied """"",_ ol rnllt'Chantability or r,,- for a panicutar purposa apo/icab/e 
to consumer product, purr:!luad /Jy ccnsum11r3, may not bB excluded or 0/hllrw.se 
di>ela1med. 
PROMPT DISPOSlnON. Dayton will make a good faith 111/ort for prompt correction 
or OlhBr adju,tment with resp.ct to arty product which PITMIS to bB de'9ctlve within 
wa"anty. For any product Nli"""'1 to bB del9cli"" within waminty, first write or call 
dealer from wt>om product-. purr:haud. Dea/ftr will g;,,.,. additional directiom,. 11 
unable to ~ Slllisfac torl/y. - IO Day,on II/ address below, gNing deshJr's n1rne, 
IJddms,, date and numt»r ol dealer '» irMJicll , and de>Cribing the nature ol the d11'9ct. 
II product we, dama(J«I In transit to )OU, Nia claim with cam11r. 

DAYTON ELECTRIC MFG. CO., 5959 W. HOWARD ST., 
CHICAGO, ILLINOIS 606<48 . 

SYMPTOM POSSIBLE CAUSE(S) CORRECTIVE ACTION 

Load is not energized, 1. Loose Connections. 1. Tighten any loose connection. 
or does not operate. 2. Blown fuses or tripped circuit 2. Check line fuse, control fuses and 

breakers. circuit breakers. 
3. Open coil. 3. Check coil continuity with ohm 

meter. If open, replace relay. 
4. Incorrect operating control volt- 4. Check control circuit to insure 

age. voltage is same as stated on relay. 
5. Relay is incorrectly wired. 5. Check wiring to determine if relay 

is wired as intended. 

' 6. Operating device that keys relay 6. Check that relay will operate 
' coil is defective. when power is supplied directly 

to its coil. 

' 7. Load is defective. 7. Check that load operates prop- 
erly when power is applied di- 
rectly to it. 

8. End of contact life. 8. Replace relay. 
9. Bad socket contact. 9. Replace socket. 

Load will not de- 1. Incorrect wiring 1. Inspect all connections to insure 
energize. 

I 
proper wiring. Remove power 
.from coil to see if load de-ener- 
gizes. If not, contacts are shorted. 
Contact armature should move in 
when power is applied to coil and 
move out when power is re- 
moved. 

2. Contacts are shorted. 2. Disconnect power leaasro-con- 
tacts. Check contact continuity 
with coil de-energized, If there is 
continuity, replace relay. 

Trouble Shloting Chart 

.,~-· 

) 
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LIMIT SWITCHES VIEWED FROM REAR 

LEFT 
E2: End of stroke limit switch 
E5: Minimum rake limit switch 
E6: Maximum rake limit switch RIGHT 

El: Top stop limit switch 
EB: Speed slow down 
EB: Only HOS 12 x :; f11 

-L. 

0 
~ 
I\) 

0 
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LEGEND: 

POWER PANEL 
A 
Ll 
Tl 

£2 
R5/R6 
T2 
TRl 

EOl/£02 
£03/£06 
£04/£05 
Rl/R2/R3 

General Mainswicch IVP 63A 
Scarcer LC1-D403BA65 
Overload protection 
LR1-D63357A65 
01268 + Fuses 13004 
LC1-D099B 
LR1-D09308BA65 
0-220-440V/0-24V 

0-220\I 
01267 + Fuses 13004 
01267 + Fuses 13016 
01267 + Fuses 13301 
Aux. relays 6012/24V 

Socomec 
Tel emecani que 

Id. 
Legrand 
Tel emeceri: que 

• 
Van Uffelen 

Legrand 
Id. 
Id. 
Finder 

CONN.4ND PANEL 

Bl 

Hl/H4 

B2 
B3/H3 

84 
Al+/.41- 

Key switch ZB2-BG3+ . 
ZB2-BZ10+7ZB2-BE101 Telemecanique 

.Red pilot light ZB2-BV6+ZB2-BV04 
+ DLJ-CF024 Id. 
Stop Button XB2-A42 Id. 
Start button with green pilot 
light ZB2-Blv33+ ZB2-BW065 + 
DLJ-CE024 Id. 
Swiech XB2-BD21 Id. 
Push button XB2-BA2+ZB2-BE102 Id. 
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Short Description 
The 70 P and 80 P series are fully automatic position control systems, 
executed in easy to mount up to date plug in technique. Both control 
lers have the same Hardware and Software, distinctive only in the fol· 
lowing points. 

Series 70P 
• Small, compact housing; dimensions H = 72 mm, W = 144 mm 

D = 160 mm including connector. 
• 5 digit 1 O mm high red LED Actual Position indicator. 
• Small, but still easy to operate pushbutton operated coding 
switches. 

S'eries80P 
• Still compact housing; dimensions H = 72 mm, W = 288 mm, 

D = 160 mm including connector. 
• 5 digit 20 mm high red LED Actual Position readout. 
• Large protected coding switches. 
• Also supplied as a free standing unit. 
• Buit • in memory agaist mains failure can be provided. 

Description of functions 

To set machine reference 
The Back Stop will be moved to a mechanically preset position. The 
measured value of this position will be set on the desired value swit- . 
ches and by means of operation of an eX1emal key operated switch, 
transfer this value to the Actual Position indicator. The equipment is 
now referenced. 

The Datum must in principle be preset once only, as the coding swit 
ches should be set to the Actual position when the unit is switched off. 
On switching on again, the unit will automatically display the preset 
demand position in the Actual position indicator, (for other possibili• 
ties, see "memory on mains failure"). 

Demanded value input 
The demanded value is set by pushbutton operated Coding Switches 
(0.0 • 9999.9 mm). Once start is activated, the preset value is msmon 
sed, ie any subsequent changes will be considered only at the next 
start, and the equipment moves from the original actual position to the 
demanded position. It means that during execution of positioning, the 
next demanded position can be preset. (If moving to incorrect position: 
press Stop button • correct D_emand value • press Start button). 

Creep distance 
The creep distance is dependent on the machine and can be preset at 
the back of the unit between 1 and 99 mm, by means of coding 
switches. 

The machine automatically starts in creep, when the difference betwe 
en demand position and actual position is equal to or less than the pre- 
set Creep distance. , 
(Note: Creep distance = Overrun distance for automatic backlash 
compensation). 

Overrun correction on Stop 
The Stop signal can be preset at the back of the unit by means of co 
ding switches, between 0.1 and 9.9 mm. During commissioning, the 
value is first preset to 0.0 and a move executed. The overrun of de 
manded position will be seen in the Actual Position display and this va 
lue can be preset to give the stop signal that much before coincidence. 

It is further recommended, that the stop signal is preset after ensuring 
that the mechanical system gives a constant value. 

Example: 
The required distance is constantly overrun by 0.3 mm. Set stop eor 
recuon distance at the back of the unit to 0.3 mm. 

Switching from Absolute to Incremental operation 
The desired reference distance may be preset as an Absolute or ln 
cremental measurement, by means of closing an external contact. 

Absolute Measurement (contact between terminals 20 & 13 open). 
In this operating mode, the system controls the movement from the 
actual position to the preset point, giving the commands "direction • 
fast speed • slow speed • stop". 

Incremental Measurement (contact between terminals 20 & 13 
·closed). 
In this operating mode, the system will move the preset reference di 
stance in the direction of zero, each time start is activated. (Saw with 
correction is operative). Actual distance is always;ndicated in absolu 
te terms. 

Backlash Compensation 
To eliminate errors due to backlash in screw/nut or prinion/rack. the 
system is arranged to ensure that the desired position is arrived at 
from one direction only. 
• In the direction "zero", the position is reached direcly. 
• In the direction "greater". the position will be overrun at creep 
speed, to a distance equal to the slowdown point distance. The 
"Running" signal briefly drops out and reverse direction is selected. 
The drive now runs to the demanded position at creep speed. 

Automatic retract 
Should it be required that the Back Stop must retract from the desired 
position duri,.g machine cutting stroke and then return to the desired 
position, this can be achieved by closing a contact from terminal 20 to 
12 · 
The retract distance is preset internally in the unit according to data gi 
ven at the order stage. 

Sawblade width correction 
For use with a Sawing Machine, the unit is fitted with Sawblade widtl 
correction. The Saw width is set between 0.1 and 9.9 mm on the front 
of the unit. The Sawblade correction feature is only operative in "Incre 
mental" feed positioning mode, (contact between terminals 20 & 13 
closed. 

Memory on mains failure 
As already described in section "Machine Reference", there is no 
need for a memory, if the equipment is switched off after arrival at de 
manded position. On switching on again, the last position in the refe 
rence switches is displayed in the Actual value readout. 

Optional additional storage memory 
(only possible in series BOP) 
Should an anauthorised change be made in the reference value after 
switch off, it means that on reestablishing supply, a false Actual Value 
will be displayed and the equipment must be referenced once more. 

To prevent this, tl:le series 80 P can be fitted with an electronic memo- 
. ry, such that the Actual position is stored on switch off and reestablis 
hed in the display on switch on again, despite whatever is set on the 
switches. 

Memory on switch off during positioning movement 
In the series 80 Pan additional feature is also available to give overrun 
security. In this case the equipment is supplied for approx 3 sec. after 
mains switch off from a back-up supply, so as to register any subse 
quent movement, before memorising position. 

I 
l 
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Connections 
Plug-in Terminal Block 

, , I 2 I 3 I 4 I 5 I e I 7 I 8 I 9 j ,o j ,, j ,2 , ,3 , ,4 , ,s , ,6 , ,1 , ,s 119 I 20 I 

17 Backwards channel (B) Encoder Term (4) 
Encoder 18 Forwards channel (A) Encoder Term (3) 
Use screened cable, 
screen connected to zero 19 Supply+ 12V Encoder Term (2) 

20 ZeroOV Encoder Term 11 \ 

l!lput Signals, Potential free closing contacts; use screened cable. 

Start Stores preset position distance and 
activates operating sequence. 

Stop Stops operating sequence. 
New position can be preset. 

Reference value With this contact closed ( eg by external keyswitch). 
the preset value will be displayed in the readout. 

Incremental mode 

Automatic retract 

With this contact closed, the equipment will move 
the desired distance towards zero, each time start is 
activated. Actual value readout is still absolute. 

With this contact closed, the Back Stop will move 
a defined distance back and forth again. 

Output algnals, Potential free, load 0.5 A 220V (resistive) 

Run 
Enable contact for the Drive, closed when desired 
value is greater or smaller than Actual value. 
Opens when Stop preset point is reached, also momentarily 
during reversal for backlash compensation. 

Slowdown ½7 
--------------------- 

Closed when distance is greater than the slow 
running distance. Opens when slowdown point is 
reached. 

Reverse Closed when desired distance is less than Actual value. 

Programm running Closed, so long as the positioning is taking place 
Opens when desired distance is achieved at coincidence. 

Power Supply 1 Earth 

2 220V /50 Hz • fused at 0.16 A internally 

..;;3 N • other voltages possible on request. 

5 



I-T-E Circuit Breakers 
Molded Case 
Selection and Application 

E15 
1/86 

I 
PROTECTION OF CONDUCTORS 
EXCEPT MOTOR CIRCUITS 
Match the current rating of the circuit breaker to the ampacity 
of the conductor. See Table 1 on page 246 for conductor 
ratings. If ampacity of conductor falls between standard 
breaker ratings, select the higher circuit breaker current rating. 
Check voltage and interrupting rating of circuit breaker to 

assure that they are adequate for the electrical system. 

PROTECTION OF MOTOR CIRCUITS 
General 
Molded Case circuit breakers are used in motor circuits as a 
disconnecting means and for short-circuit protection, and 
should be used in conjunction with motor-running over-cur 
rent-protection devices. The circuit breaker should have a 
continuous-current rating of not less than 115% of the motor 
full-load current, and its characteristics should permit the 
motor to start without nuisance tripping from motor-inrush 
current. 

When Breaker is Mounted Immediately 
Ahead of Motor Starter 
ETI instantaneous-trip circuit breakers are recommended for 
use in combination motor starters to provide selective short 
circuit protection for the motor branch circuit. The adjustable 
instantaneous-trip feature of the ETI circuit breaker provides 
for a trip setting slightly above the peak motor-inrush current. 
With this setting, no delay is introduced in opening the circuit 
when a fault occurs. This circuit breaker has no time-delay 
trip element and therefore must be used in conjunction with, 
arid immediately ahead of, the motor-running overcurrent 
protective device. 

Table 1 '(When Breaker Is Mounted Immediately Ahead of Motor Starter) 
3-Phase Induction Type Motors (ETI circuit breakers for branch circuit use with alternating-current combination, full voltage motor starters). 

Motor Horsepower Rating Circuit Breaker Data Trip Setting Position 

Volts AC Breaker Catalog Continuous Adjustable Trip Range 115 200 230 460 575 
115 200 230 460 575 Frame Number Amperes Lo 2 3 4 5 6 7 HI Volts Volts Volts Volts Volts 

Y, Y, EF3-A003 3 7 10 12 16 21 3 2 
1/, 'I• EF3-A003 3 7 10 12 16 21 4 3 

1 EF EF3-A003 3 7 10 12 16 21 4 
Y, y, 1 1½ EF3·A005 5 14 18 22 29 41 4 3 3 3 

11/2 2 EF3-A005 5 14 18 22 29 41 4 4 
1/, 1/, 1/, 2 3 EF3-A010 10 27 36 45 58 84 3 3 2 2 3 
1/, 1 1 3 EF EF3·AQ10 10 27 36 45 58 84 Hi 4 3 4 

1Y, 1½ EF3-A010 10 27 36 45 58 84 Hi 4 
2 2 5 EF3-A010 10 27 36 45 58 84 Hi Hi Hi Hi 

5 EF3-A025 25 75 105 125 170 210 2 
1½ 3 3 7y, 71/2 EF3-A025 25 75· 105 125 170 210 2 3 2 3 2 
2 5 5 10 10 EF EF3-A025 25 75 105 125 170 210 4 Hi 4 4 3 

15 EF3-A025 25 75 105 125 170 210 Hi 
71, 7½ 15 20 EF3·L050 50 160 210 260 330 470 4 3 3 3 

10 10 20 25 EF3-L050 50 160 210 260 330 470 Hi 4 4 4 
)5 15 25 30 EF3-H050 50 320 400 475 565 670 4 3 2 2 

30 40 EF3-H050 50 320 400 475 565 670 3 3 
20 20 40 50 EF EF3-A100 100 475 630 750 930 1125 3 2 2 2 
25 25 50 60 EF3-A100 100 475 630 750 930 1125 4 3 3 3 
30 30 60 75 EFJ-A100 100 475 630 750 930 1125 Hi 4 4 4 
40 40 75 100 EF EF3-H150 150 960 1200 1400 1700 2000 3 2 2 2 
50 50 100 125 FJ6 FJ63A250 250 1100 1300 1500 1700 1900 2100 2300 2500 3 3 3 3 
60 60 125 150 JL JL3-A225 225 960 1200 1450 1800 2000 3 3 3 3 

75 150 200 JL3-L400 400 1900 2300 2700 3100 3500 Lo Lo Lo Lo 
100 100 200 250 JL JL3-L400 400 1900 2300 2700 3100 3500 3 2 2 2 
125 125 250 300 JL3-L400 400 1900 2300 2700 3100 3500 Hi 4 3 3 
125 150 300 400 JL3-H400 400 3200 3600 4100 5100 5600 Lo 2 Lo 2 
150 150 300 400 KM3-L800 800 3200 3600 4100 5100 5600 3 Lo Lo 2 

~ 
200 400 500 KM KM3-L800 800 3200 3600 4100 5100 5600 4 3 3 
250 500 KM3-H800 800 5000 6100 6700 7400 - 8000 2 2 

30 
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Overload relays 
tor the protection of oowe: circuits 
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LR1·009301A65 LR1·012316A65 

LR1·016321A65 LR1·D25322A65 

LR1,D32353A65 LR1·D40353A65 

LR1 ·D63359A65 LR1·D80363A65 



3 pole thermal overload relays 0,1 to 80 A 
E19 

compensated and differential, with manual reset 
For a.c. or d.c. operation 

Maximum standard power rating Current For direct Reference Associated 
For direct mountJng for 3 phase motors aetting mounting on Weight kg fuse 
on the contactor (1) 50/60 Hz AC3 duty range contactors rating 
(For separate mounting: 220V 380V -415V ,4,40V 500V 660V LC1- T~ee 
see page 69) kW kW kW kW kW kW A aM g1 8S88 

hp hp hp hp hp hp 

* * * * * * 0,1-0,16 D09to D32 LR1·D09301A65 0,25 - 2 
0,120 

* * * * * * 0,16-0,25 D09 to D32 LR1-D09302A65 0,50 - 2 
0,120 

* * * * * * 0,25-0,40 D09 to-032 LR1·D09303A65. 2 2 
0,120 

* * * * * 0,37 0,40-0,63 009to 032 LR 1 •D09304A65 2 ·2 
0,5 0,120 

* * * * 0,37 0,55 0,63-1 009 to 032 LR1-009305A65 2 4 4 
0,5 0,75 0,120 

* 0,37 * 0,55 0,75 1, 1 1-1,6 D09 to D32 LR 1 ·D09306A65 2 4 6 
0,5 0,75 1 1,5 0,120 

0,37 0,75 1 ,1 1, 1 1, 1 1,5 1,6-2,5 009 to 032 LR1 ·D09307 A65 4 6 10 
0,5 1 1,5 1,5 1,5 2 0,120 

0,75 1,5 1,5 1,5 2.2 3 2,5-4 009 to 032 LR1-D09308A65 6 10 16 
1 2 2 2 3' 4 0,120 

1, 1 2,2 2,2 2,2 3 4 4-6 009 to 032 LR 1-D0931 0A65 8 16 16 

) 1,5 3 3 3 4 5,5 0,120 

1,5 3 3,7 3,7 4 5,5 5,5-8 009 to 032 LR1-009312A65 12 20 20 
2 4 5 5 5,5 7,5 0,120 

2,2 4 4 4 5,5 7,5 7-10 009 to 032 LR1·D09314A65 12 20 25 
3 5,5 5,5 5,5 7,5 10 0,120 

3 5,5 5,5 5,5 7,5 10 10-13 009 to 032 LR1-012316A65 16 25 32 
4 7,5 7,5 7,5 10 13,5 0,120 

4 7,5 9 9 10 15 13-18 009 to 032 LR1-016321 A65 20 32 40 
5,5 10 12 12 13,5 20 0,120 

5,5 11 11 11 15 18,5 18-25 009to 032 LR1-025322A65 25 50 50 
7,5 15 15 15 20 25 0,120 

7,5 15 15 15 18,5 - 23-32 009 to 032 LR1-032353A65 40 63 63 
10 20 20 20 25 0,300 

7,5 15 15 15 18,5 - 28-40 009 to 032 LR1 ·D32355A65 40 80 80 
10 20 20 20 25 0,300 

7,5 15 15 15 18,5 22 23-32 D40, 050, 063 LR1-D40353A65 40 63 63 
10 20 20 20 25 30 0,340 

10 18,5 22 22 22 30 30-40 040, D50, D63 LR1·D40355A65 40 80 80 
13,5 2S 30 30 30 40 0,340 

11 22 25 25 30 37 38-50 040,050,063 LR1-063357A65 63 100 100 
15 30 35 35 40 50 0,340 

* There are no standard 15 25 30 30 37 45 48-57 D40, D50, 063 LR1·D63359A65 63 100 100 
powers for these motors 20 35 40 40 50 60 0,340 

· select the overload in 
relation to the load 18,5 30 37 37 45 55 57-66 040, 050, 063 LR1-D63361A65 63 100 125 
current 25 40 50 50 60 75 0,340 

0 For Independent 22 37 45 45 55 63 66-80 LR 1 ·D80363A65 80 125 125 
mounting !1) 30 50 60 60 75 85 0,450 

·(1f'Terminals erotected a11ainst direct fin!ler contact 

Other veralona On request we can also supply: 
- non-differential overload relays, 
- overload relays with automatic reset. 
For further information eieese consult our local agent or reeresentative. 
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Types LRt-009 to 032 (A65) 

LA7·00954 LA7·04058 LA7·D0964A65 

LA7·00952 LA7-D0953• 

Types LRt·D40 to 080 (A65) ,rr 

LA7·D<W03• 

LA7-D4053• 

* LR1-080 supplied as standard mounted on LA7·D4054 adaptor. LA7·04052 
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Accessories for thermal overload relays 

Supplied separately 

Illustrations: see opposite page. 

Description 
AcceaaorlH 

For use on 
overload 
relays type 

Reference Weight 
Add the control voltage 
letter where necessary (2) kg 

Remote tripping device (1) LR1-009 to D32 
LR1·F 
(except LR1-F105, F125) 

LA7-00903e(2) 0,040 

LR 1 ·040 to 080 
LR1·F105, F125 

LA7·D4003•(2) 0,050 

Electrical reHt device (1) LR1·009 to 032 
LR1·F 
(except LR1·F105, F125) 

U.7·00953•(2) 0,120 

LR1-D40 to D80 
LR1·F105, F125 

U.7-D4053•(2) 0,120 

Leed Haling kit 
- for relays 

LR1·009 to 025 
LR1·F 
LR1-040to D80 

LA7·D0952 0,001 

U.7·04052 0,010 

Mounting plates 
- for clip-on mounting on AM1-DL rail 
or screw fixing on 110 mm centres 

- for screw fixing on 110 mm centres 

LR1·040 to 080 U.7-D8050 0,130 

LR1·009 to 025 DX1·AP25 0,070 

Do not forget to order the terminal block corresponding to the over1oad size. 

Termlnel blocks 
- for separate mounting of 
overload on 50 mm fixing centres 

- for clip-on mounting on 
AM1·0P200 rail 

- for remote mounting 

LR1-D09 to 025 
LR1-D40 to 063 
LR1-080 

LA7-00954 0,060 
l.A7•D4054 * 0,165 
mounted as standard 

LR1·009 to D25 LA7·D0964A65• 0,100 

LR1·F LA7·F054 0,120 

- adaptor terminals for mounting on . LR1·009 to 032 U.7-D4058 0,050 
contactors LC1-D40 or LC1·063 =-'-' '--' '---'-'------..:..:..: c.::...:;_ 

• with terminals protected against direct finger contact and with ready to tighten screw. 

ConMCtlng links 
Overload type 
LR1 

Contactor 
type 

Reference for set 
of 3 links 

Weight 
kg 

040, 063, 080 LC1-FF4 U.7-08065 0, 150 
F105 or F125 LC1·FF4 LA7·FF40 0, 140 

LC1·FG4 LA7·FG41 0,150 
F160 LC1·FF4 LA7·FG40 0,200 

LC1·FG4 LA7·FG40 0,200 
LC1-FH4 LA7·FH41 0,250 
LC1·FJ4 LA7-FH40 0,450 

F200 LC1·FG4 LA7·FG40 0,200 
LC1·FH4 LA7·FH41 0,250 
LC1-FJ4 l.A7•FH40 0,450 

F250 or F315 LC1-FH4 LA7·FH40 0,450 
LC1-FJ4 LA7·FJ40 0,480 
LC1-FK4 LA7·FK41 0,490 

F400 LC1·FJ4 LA7·FJ40 0,480 
LC1·FK4 LA7·FK41 &,490 

F500orF630 LC1·FK4 LA7·FK40 0,810 
LC1·FL4 LA7·FL41 0,900 

F800 or F1000 LC1-FL4 LA7-FL40 1,730 
(1) Note: The LA7·D coils of the remote tripping and electrical resetting devices cannot remain energised for an 
unlimited period: 1st operation, 5 seconds; 2nd operation, 3 seconds; 3rd operation, 2 seconds: with a.maximum 
total time on supply of 10 seconds every 10 minutes. 
Consumption, Inrush and sealed: LA7-Dee03 = 165 VA, LA7-Dee53 = 250 VA. 
(2) Control circuit voltage for LA7-D operating coils. 
Volts 24 42 48 110 120 127 220 380 440 
50 Hz B D O F F F M Q a 
60 Hz O F F M a 



E22 
General characteristics 
of overload relays 
Thermal overload relays are designed for the protection of a.c. loads against: 
- overloads. 
- phase failure, 
- long starting times and prolonged stalling of a motor. 

LR1- 
F105, 
F125 

LR1· 
F180, 
F200 

LR1· 
F250 to 
F400 

LR1· 
F500, 
F830 

LR1- 
FBOO, 
F1000 

Environment 

Conformltv to atandard• Standard version IEC 292-1 NFC 63-650, VOE 0660 

Approval• (standard version) ASE. CSA.~. av. GL. LAOS. RINA. USSR, CSA.~. BV, GL, USSR 
DEMKO, NEMKO, (Fl, UL special version) 
LR1-032 (A65l: oendinc 

Protective terminal shroud• m lntearal lntearal lntearal lntearal Seaarate Seoarate Seoarate Seoarate Separate 

Protective treatment 
standard version TC TC TC TC TH TC TC TC TC 
soecial version TH - TH TH TH - TH TH TH 

Ambient temperature compensation •c from-40 from-40 from-40 from-40 from-40 from -40 from-40 from -40 from-40 
and ooeratino limits to+60 to+60 to+60 to+60 to+60 to+60 to+60 to+60 to+60 

Ambient temperature •c from-60 from-60 from -60 from-60 from-60 from -60 from -60 from -60 from-60 
for storage to +70 to+70 to+70 to+70 to+70 to+70 to+70 to+70 to+70 

Electrical characteristics of the power circuit and the auxiliary contacts 

Power circuit 
Rated insulation voltage V 660 660 660 660 660 1000 1000 1000 1000 
to IEC 158-1 

Frequency limit• Hz from O from o from O from O fromO from O from 50 from 50 from 50 
of ooeratina current to 400 to400 to 400 10400 to 400 to400 to 60 to 60 to60 

Auxiliary contact■ A 10 10 10 10 10 10 10 10 10 
Rated thermal current 

Power connection■ 
Maximum terminal capacity 
Flexible without cable end mm2 10 10 16 25 - - - - - 

with cable end mm• 4 6 10 16 - - - - - 
Solid mm• 6 10 10 25 - - - - - 
Terminal width mm 10 12 13 connector 15 20 25 30 40 
Tiahtenina screw diameter mm M4 M4 MS - 6 8 10 10 12 

Control circuit connection• 2 (flexible) conductors 2,5 mm• maximum 
(1) For orotection aaainst direct finger contact 

Tripping curves 
LR1-D09 to 080 LR1·F105, F125 LR1·F160 to F1000 

Average operating times Time Time Time 
depending on 2h 2h 2h 

multiples of the set , I I I l ! il 1 h 1 h 1 h I 
current 40mn I - ,omn •omn I 

20mn 2omn i ! 20mn I' i ! 

' : '\. I Ii I 
I0mn 101m ' ' 10mn 

4mn 
I :1: ..... ', \ •mn : \: 

\ \\ '.,\ ~ \ \ ,, 
2;™' 2mn •,, 2mn 

llffl \\\ 1 Im r\ r-. r"\. ,..., \:\ 
,o, 401 ,o, 

' 
-,, ' 20, : "\. ' 20, "\. 20, ... ' 

\: .. " " ' j I ---~ ""r--.. 10. 10, 10, I. 
• I .,. .. i I .... I' .. I~ I' .. l: r,.. 

,. ! I " .... 2, ·-~ ,. It 

ii --~ I: i " " " , 1 I 
QBs Qh Q8a 

os 1 1() 08 1 1() os 1 1() 
11; current selting x current Ulfing x current setting 

3 -tlalanced operation. 3 phase, from cold state. 
3 ·······-£alanced operation, 3 phase. after a long period at the set current (hot state). 
2 --Operation following the loss of one phase (single phase tripping} from cold state. 



Wiring diagrams 
E24 

of overload relays 

Offrload relaya 
Type LR1-0 

Mounted dlrecty on contactOI' 
For 3-phase circuits 

Independently mounted 
For 3-phase circuits 

* 
97 95 

F2 -~---..-,+ 
98 96 

For single-phase circuits 

113 

\. 

For single-phase circuits For 3-phase circuits 
with 3-current transformers 

F2 

Overload relays 
Type LR1-F 

LR1·F105 and F125 
For 3-phase circuits For single-phase circuits 

) 
97 95. 

---\--·1 
98 96 

97 95 ---+--1 
98 96 

LR1·F160 to F1000 
For 3-phase circuits 

e 

1L1 3L2 5L3 

4T2 6T3 

Protection relay■ 
Type LT2·S 

·Without fault memory 
LT2·SE, SA 

With fault memory 
LT2-SP 

Motor fitted 
with thermistors 

A2 12 14 

1""7 remote I r_,;,, -, 1 
reset 4--- _ .u 

------~--¥-- 21 13 
internal reset 

Motor fitted A2 
with thermistors· 

22 14 



XCK-L- Compact General Purpose 
Electric-Pneumatic 

Electric 
XCK-L llmlt switches are 
easy to Install for several 
key reasons. The contact 
block is completely accessible 
from the front when the cover 
plate is removed, and can be 
wired or replaced in the field 
without removing the enclo 
sure from its mounting. All 
contacts have captive riding 
saddle clamp terminals. Heads 
can be indexed to any of four 
positions. The standard side 
rotary type is field convertible 
to clockwise, counterclockwise 
or both clockwise/coun 
terclockwise operation. 

Also available wih pneu 
matic switching elements 
(see below). 

SPECIFICATIONS 
• Electrical Ratings* 

J 

· vcuaoe . ' 120V 240V •oov 600\j 

AC 60Ht I Mue Amps 60 30 15 ,2 
PF )5 I Break Amps 6 J 1 5 '2 
OC 1Amps1 '' 55 - 
Power 1Wa11s1 60 60 60 60 

·10 Amp Thermal Couent 1NfMA A.6001 

• Electric Life 
1 million operations 

• Contact Configurations 
1N0-1NC: single pole, double 
throw. positive snap action 
(L 1-TYPE) or slow make, slow 
break (LS-TYPE) 

• Operating Temperatures 
-25° to +70°C 
-13 ° to + 1 58 ° F 

• Storage Temperatures 
-40° to +70°C 
-40° to +158°F 

Special Versions Available 
Booted versions 
Gold contacts 

• Contact Resistance 
Less than 25mQ 

• Enclosure 
NEMA 1. 4. 12. 13 
IP665 

• Housing 
Oiecast zinc alloy 

• Shock Resistance 
50G 

• Vibration Resistance 
25G for f = 1 0 to 500 Hz 

• Mechanical Life 
20 million - ZCK-O10, 021, 023, 

GOO 
15 million - ZCK-O15, 016, 017 
10 million - ZCK-O06, 008 

• ,Repeatability 
0.05mm (0.002 in.) on tripping 
point 

• Approvals 
UL File #39281 
CSA File #LR49123-1 
ASE, DEMCO, NEMCO and many 
other international approvals 

• Standards 
NEMA A600 P600 
IEC, DIN, VOE and many other 
international approvals 

• Wiring Diagrams 

L 1 TYPE 
13~14 

I 

I 

11~12 

Must be same polarity 

LS TYPE* 

21~22 
I 
I 

I 
I 

13~14 

Must be same polarity 

*For LS TYPE - Contact 21/22 
···opens at pretravel (tst step); contact 
13/14 closes at 2nd step. 

Pneumatic 
• Operating Temperature 

5-120°F 
• Operating Pressure 

40-120psi 
• Flow 

12 SCFM @ 1 0Opsi 
• Connection 
%2" push-in 

Note: For additional information 
concerning our entire line of pneu 
matic limit switches see 
Telemecanique Pneumatic Control 
Components Catalog. 



Compact General Purpose 
Electric-Pneumatic 

XCK-L 

Approximate Dimensions 
XCK-L110, L510, ZCK-D10 .. XCK-L102, L502, ZCK_-.002 · · XCK-L106, L506,.ZCK-D06 . ; .· . 17/32 (14mm). 

17/32 (14mm) 13132 1ct>101 . 

~· 

A 
XCK-L 115, L515, ,ift,~1
tm~:s, Ol 

7 
XC~~::~:m~521, ZCK-021, 023 

1

1~ 23132 (¢>l9mm) 61111 (8mm) 131111 ((p20mm) 
.-,(6m~! -rr 

ill[ 
T.r-'"'I.T ~ 

ZCK-L1, LS 

A 

A 

B 

] 
~! _ __.,,..__,_..,,Nj 

I 

211/32 
(59.5mm) 

1 
ZCK-O08 

518 (16mm) 

17 
"' 1/4 ~ 

((p6mmf 

3 13/16 (30mm) 2 1/16 (52mm) 
A = ½" NPT Conduit 

opening 

B = 5.2mm x 6.2mm 
mounting holes 

PXCK221 
PXCK211 1'/4." 

15/22" 

2 '¾," dia. mounting 
holes 

ZCK-G00 Lever Assemblies 
ZCK-Y11 Y13, Y14 ZCK-Y41, Y43 ZCK-Y51, Y52, Y53, Y59 

f'I', (19mm) 

J _ __,L_J 
~ 
::! 

2. 11132 (59mm) _ 

2. 7132 /56mml 

ZCK-Y91 ZCK-Y81 

1. 31 /32 (50mm) 

"' N N 
"' 

1. 31/32 (50mm) 

0 

(mm) A s<D D E 
ZCK-Y51 ~ 3 131 10 49 
ZCK-Y52 3 131 10 49 
ZCK-Y53 3 
ZCK-Y59 6 

<D "B" is max. distance from 
mounting holes to fully extended 
rod. 

@ "C" is overall rod length. 
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C C 
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8 11 * * * 
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MAINTENANCE - LUBRICATION 

Hydraulics 

After first 500 hours: 

- Drain oil 
- Replace optional return filter 
- Clean pump suction screen filter 
- Wipe out inside of tank 
- Replace the new oil Mobil DTE 24 or equivalent (refer to 

lubrication chart on following page) 
- Check and refill backgauge gear box reducers (2 on machine) 

using Mobil 600W or equivalent. 

Thereafter every 1500 hours: 
- Repeat 500 hour practice 
- Lubricate drive chains in backgauge system with No. 2 

grease as needed. 

'· 

Lubrication Points 

Every 2-3 \•/eeks: 
- Apply #2 grease to the backgauge acme screws and the bevel 

gears driving them. 
- Apply #2 grease to Zerk fittings for backgauge drive systems. 
- Apply #2 grease to Zerk fittings per following Diagrams. 

\_ Refill Optional Auto-lube reservoir as required with #1 grease, 
if so equipped. 
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MAINTENANCE - SHEAR BLADES 

The upper and lower shear blades are the same and each have 4 cutting 
edges. 

'· 

. \. 

Blade Removal 

Extreme care must be used when removing shear blades. Either to turn 
to use another cutting edge or for re-grinding. 

The procedure is as follows: 

1. With machine motor running, lower rake until upper & lower 
blades are almost parallel. 

2. Turn key selector to 11off11 position and remove key. 

3. Block upper blade beam on each end with wood blocks. 

4. Remove blade guard and top table surface plates. 

5. Carefully loosen and remove the large allen head bolts on the 
front of the table retaining the lower blade. Between these 
bo]ts you will find small allen head set screws. They should 
also be loosened as you work your way down the length_ of the 
machine. 

6. Carefully slide the blade out of the machined pocket in the bed. 

A forklift with the forks against the back of the bed is very 
helpful for this purpose. 

CAUTION: The use of gloves and extreme care in handling is 
required to avoid personal injury • 

7. Place blade on wooden blocks in a safe place, so as not to 
create a ha~ard to other people. 

8. Use forklift, die cart, etc. to position under top blade. 

9. Repeat Step 5. 

10. Lower upper blade and remove fran under back of machine. 

J • 

..J 
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MAINTENANCE - SHEAR BLADES (can't) 

Blade Rotation 

The lower blade tends to wear faster than.the upper blade due to 
material sliding over it. 

Therefore it is good practice to rotate the upper blade with the 
bottom blade when you are turning them to present a new cutting edge. 

To do this, the bottom blade should be rotated end to end and then 
placed in the upper blade position so as to expose edge #2 and vice 
versa for the upper blade. 

See diagram below. 

RAM Ko..lV\ ( 

q 3 ,, 3 

A B 
' ' '~- I I ~ 

. 
.\ .. _ : t 

,._ 
~ I 

8 A 
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Bed 
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MAINTENANCE - SHEAR BLADES (con1t) ,. 
Re-Installing Blades 

l. Using forklift or some suitable lifting device, reposition the 
top blade in upper beam machined pocket. Loosen Allen head 
jacking screws. Replace allen head bolts and tighten. 

2. Position lower blade in bed machined pocket. Replace allen 
head bolts and tighter. ' 

3. Remove blocks securing upper beam. 

4. Turn key selector switch to 110n/Run11 and re-start machine. 

5. Change rake setting to full rake (digital display on 3). 

6. Check and ensure blade gap levers are in 11+" (plus) "down" 
position. 

7. Turn key selector to 11Setup" and re-start machine. 

8. Carefully jog upper beam down and check blade clearance at exact 
point that blades intersect. 
Check clearance at 5 or 6 points along the length of the blades. 

9. If the blade gap is in excess of .02211 move the blade gap levers 
to the 11

-
11 (minus) "up" position and repeat step 7. 

l 0. If the blade gap is less than . 022" loosen lock nut on master 
adjusting screws and turn them 1/4 turn counter clockwise. Move 

·, the blade gap levers to 11
-

11 (minus) 11up11 position and repeat step 7. 
'- 

_,_11 ~ Final minimum blade gap is now set using the master adjusting 
screws on the back side of the lever type adjusting mechanism. 
See di a gram. 

;;,. •,, 
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MAINTENANCE - SHEAR BLADES (can't) 

Re-Installinq Blades (con't) 

Turn these bolts clockwise to decrease blade clearance and 
counter clockwise to increase blade clearance. Minimum blade 
clearance should never be set less than ,004. 

EXTREME care should be taken as 1/4 turn of the adjusting bol: 
1s equivalent to 030" change in blaqe clearance and can result 
in a crash of the upper and lower knives. 

DIAGRAM SHOWING JACK SCREWS 
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MAINTENANCE - SHEAR BLADES (can't) 

Fine Adjustment of Blade Setting 

Due to variations in knife thickness after grinding, local clearance 
along the length of blades may vary. This can be compensated for by 
the jack screws located between the blade attaching bolts. 

The procedure is as follows: 

#1. With motor running depress 11+11 rake button and increase rake 
to maximum setting. 

#2. Turn mach1ne off and remove key. 

#3 Locate Main hydraulic valve on manifold. This is the largest 
double solenoid valve. 

#4. Insure that blade gap levers are in 11
-

11 position. 

#5. Determine which plunger o~ ends of valve lowers shear beam 
and depress same so that cutting edges of blades start to 
interset each other. 

#6. With feeler gauge, at exact point of intersection, check 
blade clearance for desired setting. 

#7. Adjust according:l'y with jack screws from both front and 
rear of machine. 

#8. Continue step 5-7 checking clearance point every one to 
two mches along length of blade. 

#9. Upon completion re-start machine in "On/Run" key position 
and ram will return to top. 

#10. Replace rear hydraulics covers and reinstall guard and table 
plate. 
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MAINTENANCE - SHEAR BLADES (can't) 

Blade Grinding 

The blades are 4 edged design with each surface at 90 degrees to 
the other. It is very important that they be ground on surface 
A (per the following diagram) and not on surface B. 

Be sure to specify this when the blades are sent for re-grind . 

..... ' 

I / 

/ / 

/ 

//////////, 
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MAINTENANCE (Con't) 

Checking & Setting Holddown Pressure & Main Pressure 

The htrl.ddown pressure is set/checked in following manner: 
' 

l. At control pendent turn machine off at key switch and remove key. 

2. Attach pressure gauge with range of 0-3000 PSI to pressure tap as 
indicated in following photos/drawings. 

3. Restart machine. 

4. Stroke machineC.A U Tl ONstay clear of moving shear beam. 

5. Read pressure on gauge; it should read ·1400 PSI+ 50 PSI.· 

6. If the correct pressure is not produced after performing #4 and 
#5 continue on. 

7. Unplug electrical connection at pressure switch on manifold and 
depress foot pedal. 

8. Remove cap of pressure relief valve for holddowns per photo/ 
diagrams. 

9. Unlock locknut on adjustment set screw and with_allen wrench. 
SLOWLY turn clockwise for raise pressure; counter clockwise to 
lower pressure, until gauge reads 1500 PSI. Relock locknut. 
Reinstall cap. 

IMPORTANT: Never exceed 2000 PSI on holddowns 

Reconnect electrical connection pressure switch and stroke machine. 
Pressure gauge should again read 1500 PSI+ 50 PSI. 

12.' Install pressure gauge with O - 5000 PSI range at main pressure tap 
on manifold. 

13. · Disconnect wires from end of stroke limit switch (See Limit 
Switch Section). 

14. With footpedal stroke machine until ram comes to bottom. Pressure 
should develop to 3400 PSI. 

15. If correct pressure is not achieved remove cap from main pressure 
relief, unlock locknut. 

16. With footpedal depressed, turn set screw clockwise until pressure 
reached 3500 PSI, then release footpedal. 



MAINTENANCE (can't) 
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H2 
1/86 

77. Tighten locknut and reinstall cap. 

18. Recpnnect wiring on End of Stroke Limit Switch. 

79. Turn off Main Motor and remove pressure gauges. 

20. Restart machine and fully stroke to insure end of stroke 
limit switch operates and check for oil leaks. 

MAIN PRESSURE 
RELIEF VALVE 

HOLDDOWN PRESSURE 
RELIEF VALVE 

' ' 

MAIN PRESSURE 
GAUGE TEST PORT HOLDDOWN PRESSURE 

TEST PORT 
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VIEWED FROM REAR 
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E10 

) 
E1: Top stop limit 
E8: Speed slow down (only HOS 12x¼) 

E2 End of stroke limit 
E3 Minimum rake limit 
E4 Maximum rake limit 

RIGHT 

LEFT 
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El TOP STOP LIMIT 

A. CONTACT CONFIGURATION 

#1 Normally closed held open when ram is in up position. 

#2 Normally open held closed whe~·ram is in up position. 

B. PURPOSE OF SWITCH 

#1 To stop upward movement of beam via Dl relay. To require 
shear ram to come to top position before it can start 
downward motion again. 

#2 To disable rake angle adjustment when shear beam is not 
in top position. 

C. ADJUSTMENT 

Adjust so that switch is actuated when ram is up at top position. 
Check adjustment both at low and high rake settings. 

CAUTION: Adjust so switch actuates before hydraulic cylinders 
run out of stroke. 

E2 END OF STROKE LIMIT 

A. CONTACT CONFIGURATION 

\ 

Normally open when ram is in the top position. Momentarily closed 
at the end of stroke. 

B. PURPOSE OF SWITCH 

To make the Dl relay circuit de-energizing the hydraulic valves 
for downward movement of ram and energizing valves for upward 
movement. 

C. ADJUSTMENT 

Adjust so that switch actuates at instant blade edges cross each 
other at right side of machine as viewed from front. Check 
adjustment at both high and low rake settings. 

E5 MAXIMUM RAKE LIMIT 

A. CONTACT CONFIGURATION 

Normally closed - opened when ram reaches maximum rake. 
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ES MAXIMUM RAKE LIMIT (can't) 

B. PURPOSE OF SWITCH 

To prevent ram from becoming over-raked and thus binding in 
frame or running out of cylinder stroke. 

C. ADJUSTMErns 

Adjust to actuate when shear bea~ end housings are parallel 
with end frame. Nonnally this produces a 3° rake angle 
between fixed bottom blade and top shear beam blade. 

E6 MINIMUM RAKE LIMIT 

A. CONTACT CONFIGURATION 

Normally closed - Opened when ram reaches minimum rake. 

B. PURPOSE OF SWITCH 

1. To prevent ram from becoming under-raked and binding in frame. 
2. To protect blades from excessive edge pressures due to lack 

of·rake. 

C. ADJUSTMENT 

Adjust to actuate when blade rake approaches 1° angle while 
depressing rake button. 

·, 

E8 TOP STOP SLOW DOWN LIMIT SWITCH (12 x 1/4 only) 

A. CONTACT CONFIGURATION 

Normally closed - held open when in top start position. 

B. PURPOSE OF SWITCH 

To slow down ram before final stopping at top position by 
de-energizing soleniod E. 

/ 

C. ADJUSTMENT 

Adjust to deactivate 1/4 - 3/8 inches before final top stop 
position. 

•.-· .... ....._ .. ~------..-~.,.··- . .., ... _,•.~·•·· .. ·---· ...... ,... -----• .. ·-·- _.. ..... _,., .- ......... -, . ·.····• .. ·-· ..... ,-·~, . . . "'• a "-: 'r •- r • .,..,,- ...... ...- ...... •~ ••••••.-••-. 
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Backgauge Adjustment 

Backlash of the backgauge arms is controlled by using two separate 
acme nuts in each arm assembly. 

Tension on both sides of the thread face is achieved by using 
jacking screws ( set screws) and allen cap s-c r-ew s in combination. 
These locate the acme nuts within the sliding carrier so as to 
take up wear as it develops in the nuts. 

CAUTION should be taken when adjusting backlash so as not be "bind" 
the assembly, then requiring excess force to reposition the back 
gauge. 

Loc.K 50L T.S 

Gu 1c::,.e. BAR AC.ME J.JU7..S - BACKLA51-I Ab:rLJSTMENT 

ACHE NUT-LOCK' Bo L rs 
2-EAC.14 FLAtJG E 

L£.Ab SCREW 

'· 

·, 
BACK LASi-l 1'b:IUSTl1'Jt; 
.SC.-Ret...JS- 4EACH ACME NUT 
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MAINTENANCE (con1t) 

Back Gauge Adjustment 

The back gauge is pre-aligned at the ·factory and checked at time 
of installation. It should not require adjustment in normal 
operation. 

If adjustment is required, the following must be considered: 

1. Parallelism end to end of gauge bar in relation to fixed 
blade. ' 

2. Straightness overall of gauge bar (bow). 

3. Angular referencing of gauge bar face to fixed blade to 
compensate for- change in rake angle and beam travel. 

) 

A 
f 

·, ·. 
'· 

0 0 

0 ,:] 0 

oU o 

0 0 

©-F-© 

© 
0 0 

LEFT FROM REAR 
(BOTTOM) 

RIGHT FROM REAR 
(BOTTOM) 
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MAINTENANCE (con1t) 

) 

Parellelism End to End 

Occasional checks of the backgauge bar are necessary to insure 
parrellel cuts. This is done as follows: 

l. Set backgauge to approximately the 3" position. 

2. Use a 311 wide strip of approximately 10 gauge material and shear 
by placing against gauge bar attachment points. One cut should 
be made at each point. 

3. Compare dimensions of the two cut pieces obtained above. 

4. If identical, go to next section. 

5. If not identical, and it is different by more than l/32" overall, 
adjust as follows: 

6. Loosen locking bolts 11B11 one-half turn; loosen or tighten adjusting 
jack bolt 11A11 at appropriate end based on test cuts. 

7. Retighten locking bolt 11B" 

8. Perform test cut again, and follow same procedure until parallelism 
is satisfactory. 

NOTE: Later series 12 x l/4 Shears do not use this system - refer 
to following pages on Bow. 

·, ', 

'- 
BOv/ 

·.·-,This is a correction of overall straightness of the gauge bar face 
\_ bver the entire length in relation to the fixed blade. Check and 

adjust as follows: 

l. Set backgauge position at approximately 3". 

2. Use a 311 wide strip of approximately lO gauge material, and shear 
3 test pieces by placing the strip at each end and in the center 
of the gauge bar. 

3. Compare dimensions of the three cut pieces. If identical, go to 
next section. 

4. If not identical, and it is different by more than l/32" overall, 
adjust as follows. 

5. If center dimension is longer than end dimension, loosen nut 11011 

and tighten nut "E" any desired amount. Then relock nut 110". 

j 
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Angular Referencing 

Because this machine is a variable rake and has four edged blades, 
the face of the gauge bar is pre-set at the proper angle to 
compensate for beam movement relative to the fixed blade. 

To check the angle: 

l. Put machine on Low rake. 

2. Cut test piece of 3" 10 gauge strip, 3" long on each end of 
the bar. 

3. Change rake to high rake, and repeat Step 2. 

4. If pieces cut on the same end differ in dimension by more 
than l/32", adjust as follows. 

5. Loosen all lock nuts on jacking screws "F" and "G" on end where 
dimension is off (normally left end when viewed from rear·). 

6. If test piece No. l is longer than test 
screws "F" counter clockwise, one-eight 
test cut again per No. 's 2 and 3 above. 
necessary. 

piece No. 2, turn jack 
(l/8) turn; then make 
Repeat step 6 as 

7. If test piece No. l is shorter than test piece No. 2, turn jack 
screws "G" counter clockwise one-eight (l/8) turn; then make 
test cut again• per No. 's 2 and 3 above. Repeat Step 7 as 
necessary. 

i x c: ,: .. Had<! in 
~·alJl'e 

; 

i 

:-_::::-+-------- Gau1·.1, i.J:.lr 
:: ~lt):~j L.i.011 
r:::==1------- Gau f~e b8 r i? 1 

pou it'i o-: 

..... ~ 1 .. .0 
... c.... :. - 

low rak~ 

Iac o of f~aur~c' li:1r· rnus t b o ;~ral:~::_ 
L oi' fa C C O f r .i X 0 I : h 1 :i d C .i.. :1 t a b l f! 
or gaugtJ d i.mc n.: inn ·,: i.! l •.·!:~,1f:•~ 
wh e n rake i:; chr1n1:0.._;. 
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MAINTENANCE (con1t) 

BOW (con1t) 

6. If center dimension is shorter than end dimension, loosen nut 
"E" and tighten nut 11011 any desired amount. Then relock nut 
"E". 

7. Perform test cuts as in No. 2 above, and recheck dimensions. 
Make adjustments as necessary by r-epea't inq steps 5 and 6 above. 

BACKGAUGE ADJUSTMENT, BOW, GAUGE BAR STRAIGHTNESS 

If backgauge is square at points "A", yet you get different measure 
ments at points 11B11 and "C", you must adjust tension-jacking bar to 
push or pull the backgauge bar straight. 

l3 A C I A B -! !- t i i 

I - I I I, 
0 'I I' - 0 

'· . 

\ 

~r:-OJ ~ 
Too much tension on Tension-Jacking bar 

, .. .,.---•--~-----•..---,•--..-~ .. -,..,-· ... .,.. ... ~"('"'-_,-._ ... .,~,i. •.• ·.,..- .. ~lf-.••1•-- .. , •.. -.,r,~- - -•---•~v•. ·•-:,~--•·•~.·--~••···••~ ••·· .• , \ -- . - _ • . _ _ _ . 

::..:.,. -_ .. ·:· : .... 
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BACK GAUGE LIMIT SWITCHES M29 

I 

Adjust Limit Switch levers so that backgauge 
. - ··- ·-··-···-···. ------ -· 

stops in rapid before running out of travel. 

) 
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PARTS LIST - 10 x 1/4 Shear 

1. Bevel Gear 25 tooth 
2. 6205 Roller Bearing 
3. Acme Screw 30 mm Dia x 5 mm Pitch 
4. SAS25 FAFNIR Pillow Block Bearing 
5. U-Joints 
6. SCU2S FAFNIR Flange Bearing 

8. 
9. 

l O. 
11. 
12. 
13. 

Siko Counter 
Handwheel 
680-30 Belt 
5-1/211 Dia. Pulley 
1-1/211 Dia. Pulley 
Sliding Spline Assy. 

TOLERANCES I IIICVISIONS I 
•••c:t" •• •o~u•1 I NO I DATI .. 10X1/4 SHEAR 
DIC:IMAL 

-1 1----+----+----1 SIMPLIFIED BACKGAUGE 
t-------t . 

P'Jl:AC"T10N4L J-4----ii---+-:,,"·=•w=N ·=· -~ .. =.c-=-• --T"":,.=··=···=·----t 
CHK'D 

TlltACS.0 

~ IIICl,HtC•1'J17 

0~ s: 
;,< co r., 
-::.m \J-wJ 
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BACKGAUGE PARTS LIST 

l. Housing 
2. Nut 
3. Washer 
4. Pulley 5-1/211 Dia. 
5. Screw & Guide Bar Carrier 
6. Allen Set Screw Ml□ x 25 mm 
7. Oilite Bushing AAM30-40 x 50 
8. Internal Snap Ring 52 mm 
9. Acme Screw 30 mm Dia. x 5 mm Pitch 
10. Guide Bar 
11. Allen Cap Screw M6 x 25 mm 
12. Acme Nut , 
13. l /8 NPT Grease Fitting 
14. Carrier Block 
15. Bevel Gear 25 Tooth 
16. Ro 11 Pin 
17. Gauge Bar 
18. Nut Ml6 
19. Nut MlO 
20. Allen Set Screw Ml□ x 25 mm 
21. Allen Cap Screw M20 x 40 mm 
22. Hasher 
23. Allen Cap Screw MS x 25 mm 
24. Lock Nut MB 
25. Gauge Bar Adjusting Plate 
26. Spacer 
27. Screw Ml6 x 40 mm 
28. \~asher 
29. Gauge Bar Bracket 

' 

;•-- 
/ 
! 
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MAINTENANCE (con't) 

Holddown Seal Replacement 

Minor seepage is not unusual in normal operation of holddowns. If 
major seepage occurs there are two possiblft problems. 

l. The 0-Ring seal between holddown body and machine frame may 
be leaking. 

2. The seal between the holddown body and the piston may be leaking. 

Holddown Removal 

l. Turn off all power and remove key. 

2. Place wedge piece under holddown assembly to be removed to 
support assembly while loosening and removing two allen bolts 
that hold assembly to shear frame. 

3. CAREFULLY remove wedge; holddown assembly is spring tensioned. 
See drawing on previous page. 

4. If leak is determined to be at 0-Ring, replace 0-Ring with and 
re-assemble to shear frame. 
CAREFUL: Do -Not Pinch 0-Ring in this operation. 

5. If leak is det~rmined to be at the piston seal, remove the piston 
and old seal from holddown body. (See drawing on previous page). 
Replace with new seal. IMPORTANT: This seal is directional, 
and must be installed with the pressure side upward (as holddown 
would be mounted to machine). 

\._ 
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HDLDDOf/N PARTS LI ST 

l. Holddown Mounting Manifold 

2. 0-Ring 

3. Holddown Body 

4. Spring 

5. Holddown Piston 

6. Piston Seal 

7. !1i l Port 

8. A 11 en. Cap Screw 

SEALS 

Large S8-42 Merkel 
Small 58-25 Merkel 

0-RWGS 

Large 2-333-N552-90 Parker 
Small 2-220-N552-90 Parker 

TOLERANCES I REVISIONS I HOLD DOWN ASSEMBLY 11ac,..,. .... OTfOI : NO., DATIi I .. 
DCCI MAL 

1 
rRACTIONAL 

DAAWN 8'r aCALC 1,U,TCIUAL • 1 
CHK"O OATE 0AAWINQ NO 

ANCULA" . 
HlACC:0 ... ,..0 

t 

,,., 

~ •O l•fC·tll<., _. 
......_ 
co 
O'l 
~ 
(,J .... 
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Cylinder Removal 

Following reasons: 

1. Rod Seal leaking. 

2. Leak between cylinder tube and rod\end cup seal 

3. Internal leak of Piston seals due to wear. 
#3 is characterized by the machine constantly loosing rake. 
Be positive that there is not a problem elsewhere in the 
hydraulic system before making this determination. He suggest 
calling Atlantic to discuss this before removing cylinders. 

The following procedure should be followed to remove a cylinder: 

1. Start Main Motor and raise ram to top start position. 

2. Increase rake angle to full rake. 

3. Either support ram with suitable chains secured to stationary frame 
or block ram with wood blocks to floor. 

4. Lock out electric power and remove all keys. 

5. Depress soleniod plunger on main valve to allow ram to rest on 
chains/wood blocks. 

6. Remove circlips/snap rings retaining I.D. of spherical bearing #2 
to both machine frame mount and ram mount. 

7. CAREFULLY remove hoses connected to cylinder and collect oil 
draining from them with suitable container. 

8. Slide cylinder assembly rearward and remove from machine. 
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REAR VIEW OF CYLINDERS 
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Cylinder Assembly/Disassembly 

NOTE~· Clean Assembly thoroughly before beginning. Also, work 
-- area bench must be clean and litter free. 

1. Unscrew No. 11 Cylinder rod end cap by turning counter clockwise 
(viewed from rod end). 

2. CAREFULLY slide cylinder rod (#9), piston assembly (No. 's 4 & 7), 
and end cap out of cylinder bore. Do not drag seals across 
threads in bottom. 

3. Remove set screw #8 in threads between #4 piston head and #9 rod. 

4. Unscrew piston head in a counter clockwise motion viewed from 
end of head. 

5. Slide #7 piston bottom half off of rod #9. Retract rod #9 
through rod end cap #11. 

6. Inspect seals and 0-rings through-out assembly. Inspect 
cylinder bore for wear. 

7. Replacement of all seals and 0-rings is recommended. 

8. Rod packing #12 is a unidirectional seal and must be installed with 
pressure side facing the interior of the cylinder. 

9. Replace other seals in reverse of disassembly instructions. 

WARNING: Care must be taken in replacement of #5 0-ring; it 
must be replaced on rod #9 prior to assembly of #4 
piston head. 

' 10. Re-assembly by reversing above instructions. 

r 
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CYLIIIDER PAP.TS LIST 

1. Snap Ring/Circlip 
2. Spherical Bearing 
3. Cyli~der Tube Housing 
4. Piston Heed 
5. Parker 0-Ring 
6. Piston Seal 
7. Piston Bottom Half 
8. Allen Set Screw 
9. Piston Rod 

10. Parker 0-Ring 
11. Cylinder Rod End Cap 
12. Rod Sea 1 
13. Rod Wiper 

TOLERANCES I REVISIONS I 
11ac;1n "'' •OTtal I NO. OATC I .y 
DCCI MAL 

± 
FlltACTIONAL 

CYLINDER 

CNAWN .y •CALE WATl[lltlA.L 

CHK'D DATC OlltAWINQ NO 
ANGULAl'I 

.. ,.,. 0 

~ ""°·'•·•·•••17 
~~ 
g; (.u 

0) 
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CYLINDER CUTAWAY SHOWING SEALS 
SEAL AND 0-RING PART NUMBERS 

1/411 SHEAR 1/211 SHEAR 
#12 Cylinder #11 Cylinder #12 Cylinder #ll Cylinder 

13. P6-40 Merkel P6-50 Merkel P6-60 Merkel P6-60 Merkel 
12. S8-40 Merkel SS-50 Merkel SS-60 Merkel S8-60 Merkel 
10. 2-345-N552-90 2-348-N552-90 2-439-N552-90 2-441-N552-90 

Parker Parker Parker Parker 
5. 5-604-N552-90 2-328-N552-90 2-329-N552-90 2-329-N552-90 

Parker Parker Parker Parker 
6. DB433334/l DB472374 DB708590 DB748629 .::: s: 

Dowty Dowty Dowty Dowty . ~ u) 
co 
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n Re-Installation of Cylinder Assembly 

l. Replace cylinder assembly into housing on machine. 

2. Slide cylinder forward onto mounts. 

3. Replace circlips/snap rings. 

4. Re-connect all hoses. 

5. Turn key switcb to set-up/jog position - IMPORTANT Do Not place 
in 11Run/On11 position and start motor. 

6. Actuate Limit Switch #E2, end of stroke and ensure relay 02 energizes. 

7. Depress footpedal momentarily to lift ram off of chains/wood blocks. 

8. Shut off machine and remove key. 

9. Lower ram to lowest point by depressing plunger on soleniod F of 
main valve. 

10. Carefully loosen hydraulic line on top of #11 cylinder and allow 
#12 cylinder to fall to complete bottom position. 

11. Re-tighten hydraulic line and carefully remove #13 plug in top 
of #11 cylinder. 

12. Place key selector in "Set-up/Jog" position arid re-start motor. 

13. Actuate and hold actuated limit switch El. 

14. Momentarily have someone depress "+" rake pushbutton until all the 
' aireated oil stream flows from #13 port. 

·. °' 15. Replace #13 plug. 

l6. De-activate limit switch #El and ram will return to top position 
upon depressing footpedal. 

17. Stroke 5 times at maximum rake. 

18. Change rake from full II II to ful 1 11+11 5 times. 

19. Repeat #17. 

20. Shut down machine and remove key. 
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Ram Bearing and Way Replacement 

The machine ram is guided by spherical roller bearings. There are 
four bearings located in the back side of the ram; there are two spring 
loaded bearings on the front side of the ram. These guide ram 
movement during operation. See cutaway drawing on following pages for 
actual positions. 

( 

Lower Rear Blade Gap Bearings (#1) 

These bearings are mounted on an eccentric axle, rotated by levers 
with detent positions, used to move the upper ram blade in relation 
to the low fixed blade to set a blade gap amount. In the event of 
bearing failure, proceed as follows: 

l. Loosen locknuts and set screws on bearing assembly housing. 

2. Loosen locknut and turn 36 mm adjusting bolt counter clockwise 
to remove. 

3. Remove 6 - 16 mm Allen cap screws from side plate of be~ring 
carrier housing. 

4. Remove bearing carrier from housing. 

5. Remove lever handle assembly from bearing axle by removing 
roll pin and unlocking set screw. 

6. Remove axle from bearing carrier housing from 40 mm 
side. It cin onl be removed from this direction! 
(Nadella FG 40-80 EE or INA #NATV40PP will then be 
removal and replacement if needed. 

diameter 
Bearing 
free for 

'· 
Lower Rear Blade Gap Way #1 

·l. Upon removal of bearing assembly per above instructions, way is 
accessible for removal and replacement. 

2. Pry removable way surface away from mounting base. Way is loosely 
pinned and easily removable. 

3. Way can be reground as required. Replacement can be done by a 
piece of comparable size oil or air hardened flat steel stock, 
surface ground for flatness. 

4. Reassemble way and bearing system by reversing above procedure. 
Upon completion, follow blade setting procedure to insure proper 
gap. 

··- -·-•. -- .... ri ., t . ;••-----~r•--·--:· ... --.,-,.-, .. ~~i.?'W.....,,~~-.1:-!'t:~':"'--•••·1"·•-··-•·• ----···---.--.-•"••.-;-•-· ·-,.. ·' 
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SIDE PLATE 

36mm ADJUSTIN1.J 

BOLT 

BEARING 

BEAR ING CARR I ER 

ECCENTRIC AXEL 

I-JAY 

LOCK NUTS AND 
SET SCREWS 

BLADE GAP ADJUSTMENT No s: ... ,,_ 
~ ?;'.l w 
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Rear Bearing & Way 

1. Install dial indicator with magnetic base to side frame with 
indicator plunger to ram to closest possible point to the 
bearing location. Note indicator setting. 

2. Loosen locknuts and set screws on bea._ring assembly housing. 

3. Loosen locknut and turn 36 nm adjusting bolt counter clockwise 
to remove. 

4. Remove 6 - 16 mm Allen cap screws from side plate of bearing 
carrier hOusing. 

5. Remove bearing carrier from housing. 

6. Remove set screw holder 40 mm axle in place, and remove axle 
bearing #FG 40-80 EE Nadella or INA #NATV40PP. 

7. Pry removable way surface away from mounting base. \,Jay TS 
loosely pinned and easily removable. 

·a. Replace way, if necessary, with a piece of comparable size 
air or oil hardened flat sheet stock, surface ground for flatness. 

9. Replace by reversing above procedure until step involving 
replacement of 36 mm adjusting bolt. 

10. Adjust 36 mm bolt until indicator setting is ·exactly as at No. 
l above. 

Front Spring Pot Bearing (#4) 
' '· l. 

·, 
Turn nut #1 counter clockwise until it rotates freely by hand. 
YOU MUST record the number of turns so that upon reassembly the 
identical spring tension may be achieved. 

2. Remove 5 - 12 mm bolts attaching carrier housing to ram (#2) and 
remove carrier housing. 

3. Slide beafing•carrier (#3) out gf carrier housing. 

CAREFUL: Bearing carrier is preloaded with Bellville Spring; 
DO NOT Change arrangement of springs. 

4. The 30 mm axle and bearing can now be removed from carrier 
(Bearing No. FG 3062 EE Nadella or INA #NATV30PP). 

,,/ 
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Front Spring Pot Bearing (#4) (can't) 

5. Pry removable way surface away from mounting base. v/ay TS loosely 
pinned and easily removable. 

6. Replace way, if necessary, w i th a piece of comparable size air 
or oil hardened flat sheet stock, surface ground for flatness. 

I. 

7. Replace by reversing above procedure, making sure to tighten nut 
#1 the same n~mber of turns as was taken out in Step #1. 

End Thrust Ram Bearing (#5) 

These bearings will seldom need replacement as they normally carry 
only a minimal load. However, in mis-operation circumstances, they 
can be damaged. 

1. Unscrew shoulder bolt axle from frame. 

2. Replace with Nadella FG 20-47-EE or INA #NATV20PP. 

3. Replace way, if necessary, with a piece of comparable size air 
or oil hardened flat sheet stock, surface ground for flatness. 

4. Replace by reversing above procedure. 

'· 
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HYDRAULIC PARTS LIST 

MODEL: HOE 10 x ¼ 

1. Shear Valve .A.A.RON AD 10. 206 
REXROTH 54WE10Gll/LG24NZC/5 

2. Holddown Valve AARON AD 06.203 
REXROTH 4WE6D33/J24-50NZ5 

3. Rake Angle Valve AARON AD 06.203 
REXRGlTH 4WE6D33/J24-50NZ5 

4. Pressure Switch REXROTH HED40A14/350Z14S 

5. Shear Pressure Relief AARON CPPIOO 

6. Holddown Pressure Relief AARON VMP 10 

7. Main Motor 15HP 220/440V-60HZ 

8. Large pump DOv/TY IP3060 

9. Small pump DOHTY IP3020 

10. Oil Filter ucc UC-SE-1323 

11. Small Piston/Cylinder Assy. HDL 25 ATLANTIC 0-120 

12. Large Piston/Cylinder Assy. HDL 25 ATLANTIC 0-110 

13. Air Bleeder Screw 1/8 PIPE PLUG 
' ' . Holdowns piston/Cylinder Assy. 14. ATLANTIC 0-306 

\ 
Z1S6Dl-30 15. Check Valve REXROTH 

16. Pilot Operated Duel Check AARON AM 06.UP.AB.10 
REXROTH Z2S6-50 

17. Safety Valve AARON AD 06 .104 
REXROTH Z2S6-150 

18. Oil Filter ucc UC-SE-1219 

19. Motor Coupler 

20 .' Manifold ATLANTIC HDELM25-50 

,,-· 

( 
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17. Tighten locknut and reinstall cap. 

18. Reconnect wiring on End of Stroke Limit Switch. 

19. Turn off Main Motor and remove pressufe gauges. 

20. Restart machine and fully stroke to insure end of stroke 
limit switch operates and check for oil leaks. 

MAIN PRESSURE 
RELIEF VALVE 

HOLDDOWN PRESSURE 
RELIEF VALVE 

'· 

. ( ..J 

• f 

HOLDDOWN PRESSURE 
TEST PORT 
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Checkpoint 
Checkpoint 
Checkpoint 

3500 PSI 

1500 PSI 

n° 1 

rt O 2 

n° 3 

11 1500 PSI 
= 60 BAR 

• 3500 PSI 
© 

MANIFOLD 
BLOCK 

I H:] 
L-~t-1 

I I 

©~ 

® 

0 

© 

60 BAR 

@ 

ONE WAY VALVE (15) UNDER VALVE (2} 
PILOT OPERATED DUAL CHECK VALVE (16) UNDER VALVE (3) 
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1 
CAM FOLLOWERS METRIC OIMENS1uN:i 

., 
·, .ozo 

' 
Type-FG 

REPLACEMENT FOR 
NADELLA BEARINGS 

) 

CAM 
FOLLOWERS 
·BREMEN BEARING COMPANY 
U.S. HIGHWAY 6 WEST 
BREMEN, INDIANA 46506 
219-546-2311 

BREMEN cam followers 11e intended 10 run directly on cams. 
,ampa .and .slideways. .To ... neble •lhem·-to ·stand ·up to lhe 
conditions impused : heavy loads usually accompanied 
by considerable and repealed shock. each cvpe of follower 
has the following fHturu : 
- Heavy MCtion. robust outer ring of hea1-ueated. high 
resistance steel. obviating the use of •· metal tyre. 
_;. Outer ring having no oil hole or groove which would allow 
entrv of foreign pan1cles and mark _the track. 
- Ouier ring Slightly convex. tolerating out-of-parallelism 
of the faces in contact wnh no danger of ~alfunctioning or of 
the follower edge marking the track. ' 
- Facility f01 grease renewal from •he inside without dis 
mantling. 
- Full complement of needles offering the highest dynamic 
and static capaciues. 
BREMEN make three types of cam follower, as follows 
Type FG having inseparable innt:r and outer nngs. can be 
mounted between forir. ends or mounted c.:inttlever fash,on 
The re11ining plates are haed to the inn11r rmg and prevent 
the outer nng muvIng laterally. A sealed verl$Ion is also 
ava,lable, type FG ... EE. 

Type Na 11 000 

Type GC 

Type Na 11000 having the needles retaioed in the outer 
nng and can be used without an inner ring. directly on a 

· hardenell shaft. These followers are availablt: with inner 
nngs of 12 mm bore and above and may be used between 
fork ends or cantilevered. 
Type GC h;,,v1ng a threaded stud tor canulever mounting and 
an insep,1r.1ble outer ring. A Haled version i, also available. 
type GC .•. EE. 
.The1e three types of followers have lubrication holes internally 
to enable grease to be supphed from the shaft. When 
the load is heavy or considerable shock is p,esent. the holes 
should be posi tioned away from the loaded zone. 
Sealed followers. types FG ... EE and GC ... EE. have small 
wals nch side of the outer ring, the material of which does 
not harden with 14,10. They have been deS1gned to enable 
used grease tn be e•petlt:d at the time of ,egreasmg. Although 
these seals create hllle lnctton. for g,ease lubncauon tht: speed 
should be luni1t:d to 1,'6 lhat of the unsealed followers. 
(Limiung ,pcu<Js for unscaled type given in table of 
11,men~ons.) Sealed followers sh..,uld h;,,~·e their.- opera1mg 
temperature hmued to 100 ·c. 



2 
CAM FOLLOWERS types FG, FG EE and FG EEM M ET A I C 0.1 M E N S I 0 

I I ! . j r- L 

' 
~ 

1 
(~> '- 
.;::, .... 

f ,.1 f ~ 7 < o-=:j 
I ·- -·L1 ·--·-· .. d' 0 0 

0 ·1 : 1.000 maximum slope 
Type FG for types FG or FG ... EE or 

FG .. EEM 

Shaft tolerance on D1 dimension 

h5 when l<>Ml direction is fixed in relation to inner ri_ng 
· k5 when load is revolving in relation to inner ri119. 

Ovality + conicity less 
than half the tolerance. 

Sealed follower 
Type FG ... E E or 
FG .. EEM 

.These followers are also available with cylindrical outer rings 
code : FGL or FGL ... EE or FGL..El:M 
(h6 1oierance on .De dimension). 

When using the follower having a cylindrical outer ring (types FGL or FGL ... EE or FGl. •• EEM) Ha bearing, He table on page 
59 for shaft and housing tolerances. 

rc:---- 
rc:l-- 
rc:----u 
Fc;l-••U 
FC:·-••UII 
ru---u11 

DI - De - DI - A L 
■htl - - - r - r I - 

IASIC CN'ACITIU " 
FINI USC AS 

1e.,1.,., Ill f•••-• 121 ..,..c s,., .Co ........ :i: i••t-.Co. 
1111. 1111. Illa. Illa. 

lllllTIIII; SPUD 
FOIi gi£AS[ L .. IICAT 11111 
"••• FC••U FC-•HII 
F!;l- Flol.•-11 Flol.-UII ,,.. ,,.. ,,.. 

111:ICHT 
N'nlll . 

' 
S 16 

6 " I 24 

a 24 15 
10 30 
12 l2 

15 35 
17 40 
t0 47 
15 52 
lO 62 
JS 72 

40 IO 
45 8S 
50 90 

ss 100 
60 110 
6S 120 

70 125· 
7S 130 
SO 140 

as isc 
,0 160 
,s 170 

100 180 
110 ,00 
lZC m 
130 230 
1•0 250 
ISO 270 

s 
' .. 
8 

10 
12 

15 
17 ee 
25 52 
lO .62 
35 72 

40 
45 
so 
55 
60 
65 

70 
7S 
110 

85 
90 
95 

100 180 
ll!J 100 
120 215 

I lt:' 
14C 
l~O 

16 
19 
24 

24 
lO 
32 

35 
40 
47 

10 
es 
90 

100 65 
110 70 
120 74 

125 . 79 
130 84 
140 91 

150 99 
160 105 
170 110 

~JO 
csc 
170 

7,1 
8,s 

10,8 

10,8 
U,8 
16 

18,7 
Z2 
75,7 

30,5 
.35.,2 .. 
46,7 
52,4 
S9,I 

116 
128 
138 

141 
1S8 
1711 

10 11 
lZ 11 
14,S 12 

14,5 14 
19,5 14 
21,5 14 

24 111 
Z8 lO 
32,5 24 

37 
44 
50 

56 
,2 
69 

IS 
82 
90 

92 
96 

105 

112 
120 
125 

us 
150 
160 

17C 
!8() 
195 

12 
12 
1l 

15 
15 
15 

19 
21 
25 

24 25 
za 2, 

·29 29 

lO 
lO 
JO 

JC 
34 
40 

40 
40 
41i 

u 
52 
52 

6J 
63 u 
75 
75 
15 

31 
32 
32 

36 
36 
42 

CZ 
42 
4R 

48 
54 
54 

6S 
65 
65 

7A 
78 
78 

o.5 
0,5 
o.5 
0,5 
1 
1 

1 
1 
1 

I 
I 
1 

1 
l 
I 

2,5 
2,5 
2,5 

2,5 
2.s 
3 

3 
3 
3,5 

3,5 
l,5 
l,5 

C 
C 
C 

0,2 
0.2 
o.1 
O,l 
O,l 
0,3 

0,5 
0,5 
0,5 

o.5 ' J90 0,5 11 S65 
1 . 12 800 

II IC5 
18 190 
19 765 

23 180 
24 325 
29'35 

1 JO 925 
1 lZ 185 
1,5 40 515 

1,5 42 4'5 
1,5 51 433 
1,S . SJ 000 

1.5 " no M 490 
2 73 600 104 395 
2 77 040 111 '26 

? 
2 
2 

1 200 
1 415 
1 '40 

Z 180 
Z 852 
l HS 

5 055 
6 S35 
I 220 

770 
9115 

1 200 

1 MIS 
2 315 
Z '30 

4 355 
5 905 
7 ,OS 

9 120 
11 565 
1l 140 

17 K8 
19 990 
Z2 235 

26 815 
28 ea5 
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37 sss 
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37° Flared 
Fittings 
Another popular style of fitting 
used overseas on metric tubing is 
the 37 ° flared fitting. This 
fitting is a three piece flared fitting, 
and the tubing is flared to a 37 ° 
angle and seats on the nose 
of the fitting as shewn in the 
adjacent diagram. 

Versatility 

This fitting is very popular on a 
worldwide basis due to its 
versatility. A single 37° fitting 
body will accept both inch and 
metric tubing by simply changing 
the sleeve. The 37°fitting 
body without a nut and sleeve is 
also very popular as a hose 
adapter. Study the adjacent 
example to better understand how 
this works. 

The following chart should give you a 
clearer picture of the flexibility of the 
37 ° system. It gives you every 
··convertible sleeve" connection for 
the 37° flare. For example. if 
you needed to grip a 12 millimeter 
tube you could use any½ " 37u 
flare fitting together with a 
12 millimeter sleeve and a standard 
½" nut and you would have all the 
components to seal a 12 mm flared 
tube. 

From this example, you can see that 
any 37 ° flare fitting can easily 
be converted into a metric tube 
fitting with merely a sleeve change. 

This process will also work in reverse 
- if you have a 37° flare fitting 
used on a 1 2 mm tube, you can put a 

·· standard ·½''-sleeve in and change 
the tube back to inch sizes. This 
same flare will also accept a½" JIC 
hose swivel which further enhances 
its value in the field. 

8-8F40X-S 

Tube 1/2" O.D. 1/2"Sleeve 

-SB- 
Tube 12 mm O.D. 12 mm Sleeve 

SBTX-S (1/2" Nut) 

1/2" Hose Swivel JIC 

The preceding example shows hOl.'lf a common Triple-Lok body can connect 
three different ways: 

1. With a 1 /2" sleeve, it can connect to a 1 /2" tube. 
2. With a 12mm sleeve, it can connect to a 12mm tube. 
3. Without a nut and sleeve, it can be used as a hose adapter. 

CONVERTIBLE SLEEVE CHART 

Inch Size MIiiimeter SINVe Thread On 
Nut Tube Side 

JIC37 Tube O.D. Part Number . Part Number SAE Straight Thread 
1 /4 

... 
6mm TX-S 6mm . 4 BTX-S 7/16-20 

5/16 8mm 5 TX-S 5 BTX•S 1 /2-20 
3/8 10mm TX,S 10mm 6 BTX-S 9/16-18 
1 /2 12mm TX-S 12mm 8 BTX-S 3/4-16 
5/8 14mm TX-S 14mm 10 BTX-S 7/8-14 
5/8 15mm TX-S 15mm 10 BTX-S 7/8-14 
5/8 16mm 10TX•S 10BTX-S 7/8-14 
3/4 18mm TX-S 18mm 12 BTX-S 1-1/16 • 12 
3/4 20mm 20-12 TX-S 20-12 BTX•S. 1-1/16 - 12 
1-00 25mm TX-S 25mm 16 BTX-S 1-5/16 - 12 
1-1 /4 30mm TX-S 30mm 20 BTX-S 1-5/8 - 12 
1-1 /4 32mm 20TX·S 20 BTX-S 1-5/8 - 12 
1-1 /2 38mm 24 TX-S 24 BTX-S 1-7/8 - 12 

- 
Tube Fittings Division 
r.ln,,,_h- --' ,...._,,;- A A11-, 
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~ ~P~~ok~~~~~~~ ~~mbe<s are constructed from symbols that identify the size. the style and materiat oi the fitting. 

a) pan number of a fitting for inch size tubing 

1/2" 0.0. - size 8 BSP, 

____ 0-~ ~ ~9---- 
tube O.D. style thread type 

size size (male connector) (BSPP) 
( 1 /2"l I 1 t2"l 

b) part number of a fitting for metric size tubing: 

thread complete 
fitting 

" ...... 
- ~ 
I ' 

,._ 

12 mm 0.0. 
'\. j - 

'--' 

Triple-lok material 
(steel) 

-. 
½ BSPf' 

~ 

style 
(male connector) 

thread rvpe 
(BSPP) 

It is necessary to specify: 
1) Style: 
H - un,on 
E - union elbow 
J - union tee 
K - union cross 
W - bulkhead union 
WE - bulkhead union elbow 
WN - bulkhead 45° union elbow 
WJJ-Long Bulkhead Branch Tee 
WJ - bulkhead branch tee 
F - male connector 
C - male elbow 
CC - long male elbow 
CCC-extra long male elbow 
V - male 45° elbow 
S - male branch tee 
R - male run tee 
G - female connector 
WG - female bulkhead connector 
D - female elbow 
0 - female branch tee 
M - female run tee 
GMO - manometer connection 
F6 - swivel nut male adapter 

complete 
'fitting 

Triple-lok 

C6 - swivel nut elbow 
V6 - sw_ivel nut 45° elbow 
S6 - swivel nut branch tee 
R6 - swivel nut run tee 
TR - tube end reducer 
B- nut 
T- sleeve 
FN- - fitting cap 
PN - tubing plug 

material 
(steel) 

2) Thread type: 
without symbol - NPTF Dryseal 

, American Standard Taper 
3 - BSPT British Stands.rd Pipe Taper 
thread to BS 21 - ISO 7 
4 - BSPP British Standard Pipe 
Parallel thread to BS 2779- ISO 228 
5 - UNF 2A unified straight thread 
87 - METRIC straight thread 

. 1S0-6149 
8 - METRIC parallel threads 
1S0/82779-NF E03-005 

·.• . 

tube 0.0. 
size 

(12 mm) 

thread 
size 

(1/2") 

3) Fitting or adapter: 
The same Triple-Lok fitting body can· 
be supplied in three different ways. 
- with nut and sleeve for metric 
tubing 

- with nut and sleeve for inch tubing 

- as a hose adapter without· nut ~nd 
sleeve 

complete fitting 
fitting body 

(adapter) 

Parker Tube Fittings supplies all 
Triple-Lok metric fittings in an 
unassembled condition. 

Tube Fittings Division 



Triple-Lok Fittiggs 5 

TRIPLE-LOK TORQUE VALUES 
To complete the final assembly, this Torque Table which. lists the correct torque value 
in Inch lbs. by fitting size and material must be used. 
1. Complete all final assembly Instructions until the fitting is in the finger-tight 
condition. 
2. Select the torque value given In the table, according to the size and material fitting 
being assembled. 
3. Tighten the nut with the torque wrench until the measurement indicated on the 
wrench matches the measurement range given in the table. 

TORQUE TABLE FO~ TRIPLE-LOK FITTINGS 

J 

TRIPLE-LOK FITTING TORQUE INCH LBS. ,· 

SIZE · s...i Tube I. Flttin~ Copper Tube & Brua Fitting 
fflffl Stalnlea SIN! Tube & .· Aluminum Alloy Tube & Fitting 

Minimum Maximum Minimum Maximum 

6 50 150 40 85 

a 70 200 40 85 

10 90 300 75 125 

12 150 500 120 250 

14,16,11 220 700 180 350 

11.20 300 1000 250 500 

25 450 1400 375 700 

850 2100 - 500 900 30,32 

38 900 3000 800 900 

Note:The minimum torque value, ahown were eatabllahed on the basis of having II amooth contact 
aurface between the flare and the aeat of 1he fitting. 

BURST PRESSURE CHART 
Bunt l)l'NaUfW according to wortclng tempemure, aiza and maximum wall flickneaa of the ....i tube In PSI 
Tube Maximum 
0.0. wall Ambient 
lllffl tllcknNa temperatuN 250°F 500°F 800°F 700°F 750°F 800°F 850°F 

mm 

6 1,8 31,200 29.0SO 25.520 24,080 22.710 20,870 18,120 15,410 
a 1,8 25,000 23,270 20.450 111,300 18,200 16,725 14,525 12,350 

10 1,6 20,800 111,360 17.010 18,050 15,140 13,910 12,080 10,275 
12 2 111,920 18,540 18.290 15,380 14,500 13,320 11,570 9,&40 
16 2,6 18,250 16,990 1oU30 14,090 ·13,290 12,210 10,600 9,010 
20 2,6 17,450 111,240 14,270 13,470 12,700 11,670 10,140 8,620 
25 3 14,400 13,400 11,780 11,110 10,480 9,630 8,830 7,110 
32 3 11,520 10,720 9,420 8,890 l.380 7,700 6.690 5,690 
38 4 1'\,830 11.000 9.660 11,110 8,600 7JIOO 6,860 5,810 

_J 
,1, ··--------------------------------------------------- 

Tube Fittings Division :C~:i~ .· 
Cleveland, Ohio44112, < ;. ,: :. _·./t.:: ··_ . .-:. am FluidConnectors 
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gener:~ s~tem d:ta ( f t = 
D E 

]- 
nut sleeve 

A B 

hose end 
fitting 

---. ~◄I-H--il\1~HttH--l~ltttttt\t-0P 
P"'"""'II Ul\11111111 _j_ 

fining body 
(adapter) 

Inch sizes Millimetric TlnllllA '-nthned B tube blbt 
E E Sin 

, 
D D SAE Bon ISl'f' UNF Metr ic m■x. ffllX. 

0.0. wall 0.0. wall No ltraitlrt 0.0. .. ...., erlSl'T .. ..... ... , 
in. thick. tllick. dlrNd - erN'lF ,.. 

.dnld lllffl JIC lllrallt tllrwill 
in -- 

1/4 .065 6 1,5 4 7/16-20 11,11 4,3 1/8 7/16-20 M10x 1 
1/4 .065 6 1,5 4-4 7/16-20 11, 11. 4,3 1/4 
1/4 .065 6 1,5 4-5 7/16-20 11, 11 4,3 1/2 ,-20 
1/4 .065 6 1,5 4-6 7/16-20 11, 11 4,3 3/8 9116-18 
1/4 .065 6 1,5 4-8 7/16-20 11, 11 4,3 1/2 
5/16 .065 8 1,5 5 1/2 -20 12,70 6 1/8 1/2 -20 M12x 1,5 
5/16 .065 8 1,5 5-4 1/2 -20 12,70 6 1/4 
5/16 .065 8 1,5 · 5-6 1/2 -20 12,70 6 3/8 
5/16 .065 8 1,5 5-8 1/2 -20 12,70 6 1/2 
3/8 .. 065 10 1,5 6-2 9/16-18 14,29 7,5 1/8 
3/8 .065 10 1,5 6 9116-18 14,29 7,5 1/4 9116-18 M14 x 1,5 
3/8 .065 10 1,5 6-6 9116-18 14,29 7,5 318 
3/8 .065 10 1,5 6-8 9116-18 14,29 7,5 1/2 3/4 -16 
1/2 .083 12 2 8-4 3/4 -16 19,05 10 1/4 
112 .083 12 2 8 3/4 -16 19,05 10 3/8 3/4 -16 M16x1,5 
1/2 .083 12 2 8-8 3/4 -16 19,05 10 1/2 M18x 1,5 
1/2 .083 12 2 8-10 3/4 -16 19;05 10 7/8 -14 
1/2 .083 12 2 8-12 3/4 -16 19,05 10 3/4 1.1/16-12 

14 2 7/8 -14 22,22 12,3 3/8 
14 2 7/8 -14 22,22 12,3 3/4 -16 
14 2 7/8 -14 22,22 12,3 1/2 7/8 -14 M18 x 1,5 
14 2 7/8 -14 22,22 12,3 314 1.1/16-12 M22 x 1,5 
15 2 7/8 -14 22,22 12,3 3/8 
15 2 7/8 -14 22,22 12,3 3/4 -16 
15 2 7/8 -14 22,22 12,3 1/2 7/8 -14 M18 x 1,5 
15 2 7/8 -14 22.22 12,3 3/4 1.1/16-12 M22 x 1,5 

5/8 .095 16 2,5 10-6 7/8 -14 22,22 12,3 3/8 
5/8 .095 16 2,5 10-8 7/8 -14 22,22 12,3 314 -16• 
5/8 .095 16 2,5 10 7/8 -14 22,22 12,3 1/2 7/8 -14 M18 x 1,5 . 5/8 ·.095 16 •··2.5 10-12 . 718 -14 •·22,22 ·12,3 ·314 U/16-12 M22 x 1,5 

18 2.5 1.1/16-12 26,99 15,5 1/2 314 -16 
18 2,5 1.1/16-12 26,99 15,5 7/8 -14 
18 2,5 1.1/16-12 26,99 ·f 15,5 3/4 1.1/16-12 M22 x 1,5 
18 2.5 1.1/16-12 26,99 15,5 1 1.5/16-12 M27 x 2 

3/4 .109 20 2,5 12-8 1.1/16-12 26,99 15,5 1/2 3/4 -16 I 
3/4 .109 20 2,5 12-10 1.1/16-12 26,99 15,5 7/8 -14 M22 x 1,5 
3/4 .109 20 2,5 12 1.1/16-12 26,99 15,5 314 1.1/16-12 M27 x 2 
3/4 .109 20 2;5· 12-16 1.1/16-12 26,99 15,5 1 1.5/16--12 
1 .120 25 3 16-12 1.5116-12 33,34 21,5 31;. 1.1/16-12 
1 .120 , 25 3 16 1.5/16-12 33,34 21,5 1 1.5116-12 M33 x 2 
1 .120 25 3 16-20 1.5116-12 33,34 21,5 1.1/4 1.5/8 -12 

30 3 1~ -12 41,28 27,5 314 
30 3 1.518 -12 41,28 27.5 1 
30 3 1.518 -12 41,28 27,5 1.1/4 1.518 -12 M42x2 

1.1/4 .120 32 3 20-12 1.518 -12 41,28 27,5 314 
1 .1/4 .120 32 3 20-16 1.5/8 -12 41,28 27.5 1 
1.1/4 .120 32 3 20 1.518 -12 41,28 27,5 1. 1/4 1.5/8 -12 M42x2 
1.1/2 .157 38 4 24-20 1.7/8 -12 47,63 33 1.1/4 
1.1/2 .157 38 4 24 1.7/8 -12 47,63 33 1.1/2 1.7J8 -12 M50 x 2 

Tuh~ Fit+ir,ns Division l¥~~1:4~ ~ .!r,_, ,,-._._ . 
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fitting in grooves 
only possible for 
dia 20 and above 

•d B ~---=----~ 

' Series 0d 00 B H L Ref.-No. ' 
58- 5 5 12 3,5 6 64 L 1541-o30.115 

58- 6 6. 13 3,5 6 6,4 L 1541-027 .634 

58- 8 8 15 3,5 6 6,4 L 1541-007.352 

S8-10 10 17 3,5 6 6,4 L _1541-007 .358 

S8-12 12 19 3,5 6 6,4 L 1541-007.364 
. S8-14 14 22 4 6 6,4 L 1541-027.629 
58-15 15 23 4 6 6,4 L 1541-007.372 
S8-16 16 24 4 6 6,4 L 1541-027.652 

' S8-18 18 26 4 6 6,4 L 1541-007 .379 
f 

L 1541-007.388 a S8-20 20 28 4 6 6,4 

S8-22 22 30 4 6 6,4 L 1541-007.397 

SB-25 25 33 4 .6 6,4 L 1541-007.407 

S8-28 28 36 4 '6 6,4 L 1541-007.413 

S8-30 30 38 4 6 6,4 L 1541-027.648 
S8-32 32 40 4 6 6,4 L 1541-023.604 

S8-35 35 43 4 6 6,4 L 1541-027.649 
58-36 36 44 4 6 6,4 L 1541-007.448 
SB-40 40 48 4 6 6,4 L 1541-007.461 

S8-42 42 50 4 6 6,4 L 1541-007.475 

S8-45 1 45 55 5 7,5 .8 L 1541-007.485 

SERIES 

1541 

Series 0d SZ)O B H L Ref.-No. 

S8- so 50 60 5 75 8 L 1541-007.494 
S8- 55 55 65 5 75 8 L 1541-027 .658 

S8- 56 56 66 5 75 8 L 1541-007.513 

S8- 60 60 70 5 75 8 L 1541-007 .520 

S8- 63 63 75 6 9 9,6 L 1541-007 .539 

S8- 85 65 n 6 9 9,6 L 1541-007 .545 

S8- 70 70 82 6 9 96 L 1541-007 .555 
.. 

S8- 75 75 87 6 9 96 L 1541-007.567 
S8- so 80 92 6 9 96 L 1541-027.655 

S8- 85 85 97 6 9 9,6 L 1541-007.587 

S8- 90 90 102 6 9 9,6 L 1541-007 .602 

se-100 100 115 7,5 11,3 12 L 1541-027.657 

se-110 110 125 7,5 11,3 12 L 1541-027.631 
S8-115 115 130 7,5 11 3 12 L 1541-007 .645 

S8-125 125 140 7,5 11.3 12 L 1541-027 .653 

S8-140 140 160 10 15 16 L 1541-007.671 

S8-150 150 170 10 15 16 L 1541-007 .682 

58-160 160 180 10 15 16 L 1541-027.656 

58-180 180 200 10 15 16 _L 1541-007.703, ··-· 
S8-200 200 220 ,o 15 16 ,L 1541-007.710 

":.,JITIO\!AL SIZES AVAILABLE ON REOUES: 
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Radial spherical plain bearings 

DIN 548 dimension series E 

Type overview Nominal range 

1
) GE .. DO 6 - 200 / 320 - 1000 
') GE .. DO-2RS 17 - 300 

2) GE .. UK 6- 30 
2) GE .. UK-2RS 35 - 300 

2) GE .. OW 320 - 1000 

') 
Slid,ng contact surfaces: stccl.':\IC:E.:I co 

ROD END BEARING CHART 
~) 

She --g contact surfaces: PTFEJt,ard chrorne - maintenance-free 



r 1.r.i:s _,_ 
Radial spherical plain bearings 

~r-2 

GE .. DO 
GE .. 0O-2RS 

r·· 
I t 

d2 ct, 
I 

DIN 648 dimension series E 

K 

LL-~ 

[~C 
~ 

S'iding contact surfaces: steelisteel 

I . . 
;- -·b2 _ _, 

.- -b, -...! 

1t 

radial internal 
clearance 

Tyo£ -~ 
GE 6 Do· 
GE 8 Do· 
GE 10 Do· 

GE 12 Do· 
GE 15 DO 
GE 17 DO 

GE 20 DO 
GE 25 DO 
GE 30 DO 

GE 35 DO 
GE 40 DO 
GE 45 DO 

GE 50 DO 
GE 60 DO 
GE 70 DO 

GE 80 DO 
GE 90 DO 
GE 100 DO 

GE110DO 
GE 120 DO 
GE 140 DO 

GE 160 DO 
GE 180 DO 
GE 200 DO 

· I Type I d, 

6 
8 
10. 

12 

d2 b, b2 K d1 I r 1 I r2 I a I 

GE .. DO 

Co 

static 

~~-Tri 
I_, l,j J: 
·1 11 1 

i LL 
~ GE .. D0-2RS 

load carrvinq capacity 

kN 

C 

jynamic 

we,g 
'°'Q/UI 

GE 17 D0-2RS 

GE 20 D0-2RS 
GE 25 D0-2RS 
GE 30 D0-2RS 

GE 35 D0-2RS 
GE 40 D0-2RS 
GE 45 D0-2RS 

GE 50 D0-2RS 
GE 60 D0-2RS 
GE 70 D0-2RS 

GE 80 D0-2RS 
GE 90 D0-2RS 
GE 100 D0-2RS 

GE 110 D0-2RS 
GE 120 D0-2RS 
GE 140 D0-2RS 

GE 160 D0-2RS 
GE 180 00-2RS 
GE 200 D0-2RS 

GE 220 D0-2RS 
GE 240 D0-2RS 
GE 260 00-2RS 

GE 280 D0-2RS 
GE 300 D0-2RS 

14 
, 16 -0.rol 

0.008 1\'.i" _ 

I 22 l I -- o.009 

6 
8 
9 

10 

4 
5 
6 

7 
15 J 12 9 I 
17 - - I 14 -0,12 10 -0.12 

20 I 35 16 12 
25 ·0.010 42 ·0.011 20 16 
30 · 47 22 18 
35 55 25 20 
40 62 28 22 
45 -0.012 68 -0.013 32 25 

50 I 75 35 28 
60 I 90 44 36 
70 -0.0151 105 -0,015 49 -0,15 40 -0,15 

80 ; 120 55 I 45 
90 I 130 -0,018 60 I 50 

100 -0.020, 150 70 -0.20 I . 55 -0.20 

I 110 1 160 -0025 70 55 I 120 I 100 · 85 10 
140 , 210 -0,0:,J 90 70 
160 o.ozs 230 105 -0.25 80 -0.25 
180 ~o 0_035 - 105 8Q__ 
200 290 130 100 
220 9.0JO 1 320 135 -0.30 I 1 oo -0.30 

~Q___ -l 340 0().10 ~Q--+--.!QQ -- 
260 . 370 150 110 
280 -0.oJS I 400 155 o.as 

1 

120 -o.35 
300 : 430 -0.045 165 120 

I 

' I 

10 
13 
16 
18 
22 
25 
29 
35,5 
40,7 
47 
53 
60 

66 
80 
92 

105 
115 
130 
140 
160 
180 

200 
225 
250 

275 
300 
325 

350 
375 

6 
8 

10 
12 
15 
17 
20 
25 
30 

35 
40 
45 

50 
60 
70 
80 
90 

100 
110 
120 
140 

160 
180 
200 

220 
240 
260 

280 
300 

c~ I· 
I 

I o,5 I 113• 
L_J o,5 15• 1 0,032 - 0.060 

12• 

0,8 

11 • 
o,8 I 8 • 1--------1 

10· 
'- 

0,040 - 0,082 

9•,----~1 1
•
01 

~: p.050-~0.100 

5• 7•1--------l 

37 ~: 0.060 _ 0.120 I 
6 0 ,__ __, 

6· u 6• 0.012 - o.142 I 
I 5·' , 
II 1 51 7o t° 

1·5 · 6'10-··-0155i I!: ~=l. i 
l r o.:.::0-0,192 

8· . 
2,0 I 2.0 ! a, · 

7' 

6· 
7• I 0.,10 - 0,21-i 

17,0 
27,5 
40,5 

54 
85 

106 
146 
240 
310 
400 
500 
640 
780 

1220 
1560 
2000 
2450 
3050 

3250 
4750 
5400 

6800 
7650 

10600 
11600 
12700 
15300 
18000 
19000 

3,4 
5,5 
8, 15 

10.8 
17,0 
21,2 

30 
48 
62 
80 

100 
127 

156 
245 
315 
400 
490 
610 

655 
950 

1080 

1370 
1530 
2120 

2320 
2550 
3050 
3550 
3800 

I 0.00: 
0,00 
0,01. 
o.ou 
0,0:?t 
0.0~' 

0.06' 
0,11 
0, 14 

0.24 
0,29 
o.Jc 
0,53 
1,0 
1,5 

2.3 
2.7 
4.4 

4.9 
7,8 

11,0 
I 
! 1.:.0 
i 18,5 
27.5 
35 5 
40,0 
51.5 
65.5 
75.0 

) _,. 
0 
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DIRT WIPERS 
STYLE P6 - METRfC SIZES 

1 1 

ll ~1 
ll 

I 
I 

El 
I 
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11 
I 
E 
I 

I 11 
i 

• 0,1 s, 
H 

s SERIES 

-- -- . ----+-+- ,, 
o o 

"" 

0 ,, 
P6 

METRIC 

ffl 
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el 

!I 
ii 

[1 
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Wiper-ring dimensions Groove-dimensions 
Series d D B H s DI 02 s, r Part 'II 
P6-20 20 28 4 7 5 28 6 23 53 1 L 2511-004. 784 
P6-22 22 30 4 7 5 30 6 25 53 1 L 2511 -004. 788 
P6-25 25 33 4 7 5 33 6 28 53 1 L 2511-004.792 
P6-28 28 36 4 7 5 36 6 31" 53 1 L 2511-004.798 
P6-30 30 38 4 7 5 38 6 33 5.3 1 L 2511-004.799 
P6-32 32 40 4 7 5 40 6 35 53 1 L 2511-004.805 
P6-35 35 43 4 7 5 43 6 38 53 1 L 2511-004.808 
P6-36 36 44 4 7 5 44.6 39 53 1 L 2511-004.811 
P6-40 40 48 4 7 5 48.6 43 53 1 L 2511-004.816 
P642 42 50 4 7 5 50.6 45 53 1 L 2511-004.820 
P645 45 55 5 7 5 55 6 48 53 1 L 2511-004.827 
P6-50 50 60 5 7 5 60 6 53 53 1 L 2511-004.835 
P6-55 55 65 5 7 5 65 6 58 53 1 L 2511-004.846 
P6-56 56 66 5 7 5 66 6 59 53 1 L 2511-004.849 
P6-60 60 70 5 7 5 70 6 63 53 1 L 2511-004.853 
P6-63 63 73 5 7 5 .7.3 6 . 66 .. 5 3 1 . L 251 1-004 .859 
P6-65 65 75 5 7 5 75 6 68 53 1 L 2511-004.869 
PG-70 · 70 80 5 7 5 80 6 73 5,3 1 L 2511-004.881 
P6-75 75 87 6 12 7 87.2 81 7. 1 1 L 2511-004.892 
PG-80 80 92 6 12 7 92,2 86 7 1 1 L 2511-004.909 
P6-85 85 97 6 12 7 97 2 91 7 1 1 L 2511-004.917 
P6-90 90 102 6 12 ·7 102.2 96 7 1 1 L 251 i-004.928 

12 112.2 ·- . P6-100 100 112 6 7 106 7 1 1 L 2511-004 .944 
12 7 122.2 116 7 1 L 2511-004.961 

- 
P6-110 110 ~22 6, 1 ------ 
P6-115 115 127 6 12 7 127.2 121 7 1 1 L 2511-004.968 
P6-125 125 140 7 5 16 10 140 132 6 10 1 1 5 L 2511-004.981 
P6-140 140 155 7 5 16 10 155 147 6 10 1 1,5 L 2s 11 .oos]Jof- 
P6-150 150 165 7,5 16 10 165 157,6 10, 1 1,5 L 2511-005.013 
PG-160 160 175 7 5 16 10 175 167,6 10 1 1,5 L 2511-005.025 

·• 

P6-180 180 200 10 18 10 200 190 rn.2 3 L 2511-005.039 
P6-200 200 I 220 10 18 10 220 210 10 2 3 L 2511-005.050 

. -----·-- 

E 
I 

• ADDITIONAL SIZES AVAILABLE ON REQUEST. 

--·- ... ,. ..... ,.. ,~ ':'! ':-.· ~ ,,. ,· . "" 
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COMPACT ROD s~l"\L 
STANDARD METRIC SIZES 

11 
I 
I 

I 

I 
m 
~ 
~ 

.·' '- 

.. ~-----1;-,.<-....,...,....,..,f; 
o· 
~...ii 

I 

SERIES 

lilting in grooves 
only possible for 
dia 20 and above 

•d 8 ~--.;;;_--"'"1 

~-~ ii.a 

~ 
~ 

~ 
~ 

m 
ti 

·-~ 
' ... : - 
:.:~··.::· .. ~ 

) Series lZ)d 00 B H L Ref.-No. 

S8- 5 5 12 3,5 6 64 L 1541-<)30.115 

S8- 6 6 13 3,5 6 6,4 L 1541-027.834 

S8- B 8 15 3,5 6 6,4 L 1541-007.352 

SB-10 10 17 3,5 6 6,4 -L 1541-007.358 
ss-ra 12 19 3,5 6 6,4 L 1541-007 .384 

SS-14 14 22 4 6 6.4 L 1541-027 .829 
SS-15 15 23 4 6 6,4 L 1541-007 .372 

SS-16 16 24 4 6 64 L 1541-027.652 
SB-18 18 26 4 6 64 L 1541-007.379 
SS-20 20 28 4 6 6,4 L 1541-007 .388 
S8-22 22 30 4 6 6,4 L 1541-007 .397 
SB-25 25 . 33 4 .6 6,4 L 1541--007.407 
S8-28 28 36 4 6 6,4 L 1541-007.413 
SB-30 30 38 4 6 6,4 L 1541-027.648 
S8-32 32 40 4 6 6,4 L 1541-023.604 

S8-35 35 43 4 6 6,4 L 1541-027.649 
S8-36 36 44 4 6 6,4 L 1541-007.446 
S8-40 40 48 4 6 6,4 L 1541-007.461 
S8-42 42 50 4 6 6,4 L 1541-007.475 
S8-45 45 55 5 7,5 8 L 1541 ·007 .485 

Series 0d ~D B H -L Ref.-No. 

SB- 50 50 60 5 75 8 L 1541-007.494 
SB- 55 55 65 5 7.5 8 L 1541-027.658 
SB- 56 56 66 5 7.5 8 L 1541-007.513 
S8- eo 60 70 5 7,5 8 L 1541-007.520 
S8- 83 63 75 6 9 9,6 L 1541-007.539 
S8- es 65 n 6 9 96 L 1541-007 .545 
S8- 70 70 82 6 9 96 L 1541-007 .555 
S8- 75 75 87 6 9 9.t> L 1~1-007.567 
S8- 80 80 92 6 9 96 L 1541-027 .655 
SB- 85 85 97 6 9 9,6 L 1541-007.587 
SB- 90 90 102 6 9 9,6 L 1541-007 .602 
S8-100 100 115 7,5 11,3 12 L 1541-027.657 
S8-110 110 125 7,5 ·11,3 12 L 1541-027.631 
S8-115 115 130 7,5 11,3 12 L 1541-007.645 
S8-125 125 140 7,5 11,3 12 L 1541-027.653 
S8-140 140 160 10 15 16 L 1541-007.671 
S8-150 150 170 10 15 16 L 1541·007.682 
S8-160 160 180 10 15 16 L 1541-027 .656 
S8-180 180 200 10 15 16 L 1541-007.703 
S8-200 200 220 10 15 16 L 154H>07.710 

ADDITIONAL SIZES AVAILABLE ON REQUEST. 
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rt:@; ,:nm z., ;t:1: 1 d-t:t:t • n 1 ;. , ; w:w, !NDEX 

CONTENTS SECTION 

TECHNICAL INFORMATION MATERIALS SELECTION (1 APPLICATION GUIDE - GENERAL INFORMATION - •·· 

~ §] (2 HEAVY DUTY 
V- ANO LIP PACKING 

1000 ,~ . ~»-8 (3 ROOF. SHAPED FOR ·a.a 
SHALLOW STUFFING BOXES 

£!I 1170. El. E2. E3 

FABRIC U-RINGS ~ ® (4 
1120 GIi 1130. G 10. G 11 

HOMOGENEOUS U-RINGS gJ 
~ ~ (s FABRIC BACK-UP 

. . 
~2522 1$25 •~1 

, (s 
- 

~ ~ (1 1T WIPERS 
2$11."' 2$1:Z, ,,, 

OPTI-THANE U-RINGS OB CD 0 (s 
T°'" 8 •' DEEP STD 

~- ~ 
®§::§J. (9 COMPACT ROD SEALS 

OMEGAT ,,., SI 01$5 s:zs 

Q ?~ ~ ~o COMPACT PISTON SEALS 
. 

OMEGAT t&qL21 ,_,., 011 
..... .· ··• 

01 STATIC SEALS D @ 
2865 2875 

PNEUMATIC SEALS .s, ~2 

:ROTARY SEALS [I 
~ 

~ ~3 
. 

IHI ,n1 IIJS Y-"tNG 

J 
MERKEL-FORSHEDA CORPORATION 

5375 Naiman Parkway • Cleveland, Ohio 44139 
Tel. 216/248-2660 Telex: 985476 

.. - ·-- . - ---------- -'--------- -· ... -- -·-- ... 
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Parker Series 2- O-Ring Sizes 

1 2 3 4 5 6. 7 8 

Comr.:nd IIIL.P-6511 AIIS7270 AIIS 7274 METRIC 0-RING SIZE NOMINAL STANDARD 0-RING SIZE 
~ic.rns (Unlltl An In Mllllmet•rel SIZE (Unlltl Are In lnChHl 

l'•rller l'&l.»-5 N171-70 N110-70 Actual (bl Per AS MU (lnchff l Actual (bl Per AS MIA 
ComjlOUIICI H304-75 

~ 
AN82278 Tol,Ccl CIIEF. ONLY) Toi. (Cl 

~ 
ANl2308 AN12XXXX AN12'XXX . ., 0. 
O.al\ Ho. ,_rt Ho. l'art No. LO. It w It LO. OJ>. w LO. It w It Iller 

Silill■I Sin 

2·134 . . . . . . . . ' ......... . . ....... 47.29 .38 2.62 .08 1l 21/,, ¾2 1.862 .015 .103 .003 2·134 
2·135 . . . . . . . . . . ........ ......... 48.90 .43 2.62 .08 1'3/,, 2¼ ¾2 1.925 .017 .103 .003 2·135 
2'·136 . . . . . . . . . . . . . . . . . . ......... 50.47 .43 2,62 .08 2 23/,. ¾2 1.987 .017 .103 .003 2-136 
2-137 . . . . . . . . . . ... ' .... ......... 52.07 .43 2.62 .08 21/,, 2¼ ¾z 2.050 .017 .103 .003 2-137 
2·138 . . . . . . . . . . . . . . . . . . . . . . . . . . . 53.64 .43 2.62 .08 2¼ 23/,, ¾z 2.112 .017 .103 .003 2-138 

•. 

2-139 . . . . . . . . . . . . . . . . . . . ' ....... 55.25 .43 2.62 .08 2,1,, 2¾ ¾2 2.175 .017 .103 003 2·139 
2-140 . . . . . . . . . - ........ ......... 56.82 .43 2.62 .08 2¼ 2'1,, ¾2 2.237 .017 .103 .003 2·140 
2-141 . . . . . . . . . . ........ ......... 58.42 .51 2.62 .08 2'1,, 2½ ¾z 2.300 .020 .103 003 2·141 
2-142 . . . . . . . . . . . . . . . . . . ......... 59.99 .51 2.62 .08 2¾ 2'/,. ¾z 2.362 .020 .103 .003 2·142 
2·143 . . . . . . . . . . . . . . . . . . ......... 61.60 .51 2.62 .08 2'1,, 2% ¾z 2.425 .020 .103 003 2·143 

2·144 ' ........ . . . . . . . . . ......... 63.17 .51 2.62 .08 2½ 2'1/,, ¾z 2.487 .020 .103 .003 2-144 
2·145 . . . . . . . . . ......... . ........ 64.77 .51 2.62 .08 2o/,, 2¾ ¾z 2.550 .020 .103 .003 2·145 
2·146 . . . . . . . . . . . . . . . . . . ......... 66.34 .51 2.62 .08 2% 2'3/,. ¾2 2.612 .020 .103 .003 2·146 
2·147 ......... . . . . . . . . . . ........ 67.95 .56 2.62 .08 2'¼, 2¼ 3/.u 2.675 .022 .103 .003 2·147 
2-148 . . . . . . . . . . . . . . . . . . ......... 69.52 .56 2.62 .08 2¾ 2''1,, ¾2 2.737 .022 .103 .003 2·148 

2-149 . . . . . . . . . ' . . . . . . . . ......... 71.12 .56 2.62 .08 2'3/,, 3 ¾z 2.800 .022 .103 .003 2·149 
2-150 . . . . . . . . . . ........ ......... 72.69 .56 2.62 .08 2l 31/,, ¾z 2.862 .022 .103 .003 2-150 

I 2·151 75.87 .61 2.62 .08 3 33/,, ¾z 2.987 .024 .103 .003 2·151 . . ... . . . . . . ........ ......... 
2-152 ......... . . . . . . . . . . ........ 82.22 .61 2.62 .08 3¼ 3'/2. '¾z 3.237 .024 .103 .003 2-152 
2·153 ' ........ . . . . . . . . . ......... 88.57 .61 2.62 .08 3½ 3'1/,, ¾z 3.487 .024 .103 .003 2·153 
2-154 . . . . . . . . . . . . . . . . . . ......... 94.92 .71 2.62 .08 3¾ 3''1,, ¾z 3.737 .028 .103 .003 2·154 

2·155 . . . . . . . . . . . . . . . . . . . . . . . . . . . 101.27 .71 2.62 .08 4 43/,. ¾z 3.987 .028 .103 .003 2-155 
2·156 . . . . . . . . . . ........ ......... 107.62 .76 2.62 .08 4¼ 4'/2, ¾z 4.237 .030 .103 .003 2·156 
2·157 . . . . . . . . . . ........ ......... 113.97 .76 2.62 .08 4½ 4'1/,, ¾z 4.487 .030 .103 .003 2-157 
2·158 . . . . . . . . . ......... . ........ 120.32 .76 2.62 .08 4¾ 4''1,, ¾z 4.737 .030 .103 .003 2-158 
2-159 . . . . . . . . . . . . . . . . . . ......... 126.67 .89 2.62 .08 5 53/,, ¾z 4.987 .035 .103 .003 2·159 

2·160 . . . . . . . . . . . . . . . . . . ......... 133.02 .89 2,62 .08 5¼ 5'/2, ¾r 5:237 :035 .103 .003 2··160 
2·161 . . . . . . . . . . . . . . . . . . ......... 139.37 .89 2.62 .08 5½ 5'1/,, ¾z 5.487 .035 .103 .003 2·161 
2·162 . . . . . . . . . . . . . . . . . . .... ' .... 145. 72 .89 2.62 .08 5¾ 5'3/,, ¾r 5.737 .035 .103 .003 2·162 
2·163 '.' ...... . . . . . . . . . ......... 152.07 .89 2.62 .08 6 63/,, ¾2 5.987 .035 .103 .003 2-163 
2·164 . . . . . . . . . . ........ ......... 158.42 1.02 2.62 .08 6¼ 6'1,, ¾z 6.237 .040 .103 .0031 2·164 

2·165 . . . . . . . . . . . . . . . . . . ....... ' . 164.77 1 .02 2.62 .08 6½ 6'1/,, ¾z 6.487 .040 .103 .003 2·165 
2·166 ' . . ' . . . . . . . . . . . . . . ......... 171.12 1.02 2.62 .08 6¾ 6''1,, ¾r 6.737 .040 .103 .003 2-166 
2·167 . . . ' ..... . . . . .. . . . .......... 177.47 1.02 2.62 .08 7 73/,, ¾z 6.987 .040 .103 .003 2·167 
2-168 ' 183.82 1.14 2.62 .08 7¼ 7'/2, ¾2 7.237 .045 .103 .003 2·168 . . . . . . . . . . . . . . . . . . ......... 
2·169 . . . ' ..... . . . . . . . . . ......... 190.17 1.14 2.62 .08 7½ 7'1/,, ¾r 7.487 .045 .103 .003 2·169 

2-170 . . . . . . . . . . . . . . . . . . ......... 196.52 1.14 2.62 .08 7¾ 7''1,, ¾z 7.737 .045 .103 .003 2-170 
2·171 . . . . ' .... . . . . . . . . . ......... 202.87 1.14 2.62 .08 8 83/,. ¾z 7.987 .045 .103 .003 2-171 
2-172 . . . . . . . . . . . .. . . . . . ......... 209.22 1.27 2.62 .08 8¼ 8'/,, ¾2 8.237 .050 .103 .003 2-172 
2-173 " 215.57 1.27 2.62 .08 8½ 8'1/,, ¾z 8.487 .050 .103 .003 2-173 . . . . . . . . . ......... . ........ 

_/ 2-174 . . . . . ' . . . . . . . . . . . . . . . . . . . . ' 221.92 1.27 2.62 .08 8¾ 8''1,. ¾2 8.737 .050 .103 .003 2-174 

cat lne ruooer compouno must oe acoeo when ordering by 1ne 2-size numocr 11.e. 2·007 N674-70J 
101 Ma1eua1 wun unusual snrmkage Our1n9 molding w,u give s11gn11y d1lleren1 o.rnens.ons 
(Cl AS~~ mctuceo Class I and Class II torerances Revision AS568A includes only a single roter ance crass 

as snown 

101 Parker senes b•ll'u Parbaks (An11-b.lrus1on. Back-Up R1ngsl are 

avauatne '°' use ..... 11n Se11e~ 2-u• 0-ongs See oage !> 
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Parker Series 2- O-Ring Sizes 

I 1 2 3 4 5 6 7 8 
Comi::nd MIL•P-5518 AMS 7270 AMS 7274 METRIC O.RING SIZE NOMINAL STANDARD 0-RING SIZE 
st,ecl lcat'na (Unlu Ate In Mllllmetenl SIZE (Units Ate In •-I 
,ar1car '61-30-6 N1711-70 N1I0-70 Actual (bl lier AS 111A ClnohHI Actual (bl Per AS MIA 

Compound N304-76 

~ 
AN822711 Tot tel (REF. ONLY) Tol.(cl 

~ 
AN823011 AN12XXXX AN123XXX 
OHII No. Part No. ,ar1 No. I.D. ,t w ,t LO. O.D. w I.D. ,t w * 

2-175 . . . . . . . . . . . . . . . . . . . . . . . . . . . 228.27 1.27 2.62 .08 9 93/,. ¾z 8.987 .050 .103 .003 2·175 
2·176 . . . . . . . . . . . . . . . . . . ......... 234.62 1.40 2.62 .08 9¼ 97/,, ¾z 9.237 .055 .103 .003 2·176 
2·177 . . . . . . . . . . . . . . . . . . . . . . . . . . . 240.97 1 .40 2.62 .08 9½ 9'1/,, ¾z 9.487 .055 .103 .003 2·177 
2·178 . . '' ..... . . . . . . . . . ......... 247.32 1.40 2.62 .08 9¾ 9'¾, ¾z 9.737 .055 .103 .003 2·178 
2·201 . . . . . . . . . . . . . . . . . . ....... 4.34 .13 3.53 .10 3/,. 11,. '.4 .171 .005 .139 .004 2·201 

·- ·- . -··· 

2·202 . . . . . . . . . . . . . . . . . . ......... 5.94 .13 3.53 .10 ¼ ½ '.4 .234 .005 .139 .004 2·202 
2·203 ' ........ . . . . . . . . . . . . . . . . . . 7.52 .13 3.53 .10 3/,. '/,. '.4 .296 .005 .139 .004 2·203 
2·204 . . . . . . . . . . . . . . . . . . ......... 9.12 .13 3.53 .10 ¾ % '.4 .359 .005 .139 .004 2·204 
2·205 . . . . . . . . . ......... .. . . . . . . ' 10.69 .13 3.53 .10 'I,, '¼, '.4 .421 .005 .139 .004 2·205 
2·206 . . . . . . . . . ......... . ....... 12.29 .13 3.53 .10 ½ ¾ '.4 .484 .005 .139 .004 2·206 

2·207 . . . . . . . . . . . . . . . . . . ........ 13.87 .18 3.53 .10 '/4, ·~. '.4 .546 .007 .139 .004 2·207 
2·208 . . . . . . . . . . ........ ......... 15.47 .23 3.53 .10 % % '.4 .609 .009 .139 .004 2·208 
2·209 . . . . . . . . . . ........ . . . . . . . . . 17.04 .23 3.53 .10 "/,, '¾, '.4 .671 .009 .139 .004 2·209 
2·210 AN62278·15 AN123970 AN123870 18.64 .25 3.53 .10 ¾ 1 '.4 .734 .010 .139 .004 2·210 
2·211 AN62278·16 AN123971 AN123871 20.22 .25 3.53 .10 ·~. 11/,. '.4 .796 .010 .139 .004 2·211 

" 2·212 AN62278·17 AN123972 AN123872 21.82 .25 3.53 .10 ~ 1 '.4 '.4 .859 .010 .139 -~ 2·212 
2·213 AN62278·18 AN123973 AN123873 23.39 .25 3.53 .10 . '¾, Pt,, '.4 .921 .010 .139 .004 2·213 
2·214 AN62278·19 AN123974 AN123874 24.99 .25 3.53 .10 1 1¼ '.4 .984 .010 .139 .004 2·214 
2·215 AN62278·20 AN123975 AN123875 26.57 .25 3.53 . 10 11/,, 1~ • '.4 1.046 .010 .139 .004 2·215 
2·216 AN62278·21 AN123976 AN123876 28.17 .30 3.53 .10 1 '.4 1% '4 1.109 .012 .139 .004 2·216 
2·217 AN62278·22 AN123977 AN123877 29.74 .30 3.53 .10 131,, 17/,, '.4 1.171 .012 .139 .004 2·217 

2·218 AN62278·23 AN123978 AN123878 31.34 .30 3.53 .10 1¼ 1½ '.4 1.234 .012 .139 .004 2·218 
2·219 AN62278·24 AN123979 AN123879 '32.92 .30 3.53 . 10 1~ • 1,;, '.4 1.296 .012 .139 .004 2·219 
2·220 AN62278·25 AN123980 AN123880 34.52 .30 3.53 .10 1% 1% '.4 1.359 .012 .139 .004 2·220 
2·221 AN62278·26 AN123981 AN123881 36.09 .30 3.53 .10 1'/,, 1'¼, '4 1.421 .012 .139 .004 2·221 
2·222 AN62278·27 AN123982 AN123882 37.69 .38 3.53 .10 1½ 1¾ '.4 1.484 .015 .139 .004 2·222 

2·223 AN62308·1 AN123983 AN123883 40.87 .38 3.53 .10 1% 1% '.4 1.609 .. 015 . . 139 .004 . 2·223 
2·224 AN62308·2 AN123984 AN123884 44.04 .38 3.53 .10 1¾ 2 '.4 1.734 .015 .139 .004 2-224 
2·225 AN62308·3 AN123985 AN123885 47.22 .46 3.53 .10 a 2'.4 '.4 1.859 .018 .139 .004 2-225 . 
2·226 AN62308·4 AN123986 AN123886 50.39 .46 3.53 .10 2 2¼ '.4 1.984 .018 .139 .004 2·226 
2·227 AN62308·5 AN123987 AN123887 53.57 .46 3.53 .10 2'.4 2¾ '.4 2.109 .018 .139 .004 2·227 

2·228 AN62308·6 AN123988 AN123888 56-.74 .51 3.53 .10 2¼ 2½ '.4 2.234 .020 .139 .004 2·228 
2·229' AN62308·7 AN123989 AN123889 59.92 ,51 3.53 .10 2% 2% '.4 2.359 .020 .139 .004 2·229 
2·230 AN62308·8 AN123990 AN123890 63.09 .51 3.53 .10 2½ 2¾ '.4 2.484 .020 .139 .004 2·230 
2·231 AN62308·9 AN123991 AN-123891 66.27 .51 3.53 .10 2% 2% '.4 2.609 .020 .139 .004 2·231 
2·232 AN62308·10 AN123992 AN123892 69.44 .61 3.53 .10 2¾ 3 '.4 2.734 .024 .139 .004 2·232 

2·233 AN62308·11 AN123993 AN123893 72.62 .61 3.53 .10 2¼ 3'.4 '.4 2.859 .024 .139 .004 2·233 
2·234 AN62308·12 AN123994 AN123894 75.79 .61 3.53 .10 3 3¼ '.4 2.984 .024 .139 .004 2·234 

' 2·235 AN62308·13 AN123995 AN123895 78.97 .61 3.53 .10 3'.4 3¾ '.4 3.109 .024 .139 .004 2·235 
·-. 2·236 AN62308·14 AN123996 AN123896 82.14 .61 3.53 .10 3¼ 3½ '.4 3.234 .024 .139 .004 2·236 

2·237 AN62308·15 AN123997 AN123897 85.32 .61 3.53 .10 3¾ 3'/4 ¼ 3.359 .024 .139 .004 2·237 

1a1 'l ne •uoom comtmund musl or. anono wh,~n orfJ<?ttng Oy 1h1• ?-s11r riuriOf', 11 r '.1-007 N674 70i (di Prukr.r Sonris A-1:u Pa,n,1~s IAn!I-Extrus,on. Back-Up R,ngs) 8'P. 

th\ M;-i1,•11,1I w111, 111111<:;11:d SIHt11k:1a,• cl111111u n11,111tnu w•II utv.: s11nhllv ,htlc•11•111 d111,.•n-, .... , .. :,v:i11:1tih• l1ir 11<-•: wtlh _c.;,.,.,.~. ;:> xu: O-w19s Soo naQ1• 'l 

ICI J\S~,6/1 tlH'hJll• ·,f t:1:1-.-.1 :111,1 (;!;1•.:, II 11,1, •1.1111 ·' . ~,-v1-.11 ,11 /\S'.l1K/\ ,nc1u11r", rrtuv :1 ·,111111, • 11111:1;1111·1• r:1;1·.•; 

AS c:;howr: 
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Parker Series 2-. 0-Ring Sizes 
·• 

1 2 3 4 5 6· 7 8 
~ 

Com.end 
METRIC O,RING SIZE NOMINAL STANDARD ().RING SIZE 

Spec IOat'na MIL.P-6611 AMS 7270 AMS 127' (Unlta An In Mllllmeten) SIZE (Unite AN In lnchea) 

...... , 1'5140-6 Nt79-70 Ntl0-70 Actua l (II) Per AS MIA ~nchea) Actual (b) Per AS MIA 
C-pound N304-76 

~ 

ANl2271 
Toi. (c) (REF. ONLY) ToL(c) 

~ 
ANl23011 AN12XXXX ANt23XXX 
DUii No. Part No. Par1 No. LO. a: w a: LO. o.o. w 1.0. a: w a: 

2·238 AN62308·16 AN123998 AN12389B 88.49 .61 3.53 .,10 3½ 3¾ ¼ 3.484 .024 .139 .004 2·238 

2·239 AN62308•17 AN123999 AN123899 91.67 .71 3.53 .10 3% 3¾ 1/1 3.609 .028 .139 .004 2·239 

2·240 AN62308·18 AN124000 AN12390O 94.84 .71 3.53 .10 3¾ 4 ¼ 3.734 .028 .139 .004 2·240 

2·241 AN6230B·19 AN124001 AN123901 98.02 .71 3.53 .10 3'!. 41/, ¼ 3.859 .028 .139 .004 2·241 

2·242 AN6230B·20 AN124002 AN123902 101.19 .71 3.53 .10 4 4¼ ¼ 3.984 .028 .139 .Q04 2·242 

2·243 AN62308·21 AN124003 AN123903 104.37 .71 3.53 .10 4¼ 4¾ ¼ 4.109 .028 .139 .004 2·243 

2·244 AN62308·22 AN124004 AN123904 107.54 .76 3.~3 .10 4¼ 4½ ¼ 4.234 .030 .139 .004 2·244 

2·245 AN62308·23 AN124005 AN123905 110. 72 .76 3.53 .10 4¾ 4% ¼ 4.359 .030 .139 .004 2·245 

2·246 AN62308·24 AN124006 AN123906 113.89 .76 3.53 .10 4½ 4¾ ¼ 4.484 .030 .139 .004 2·246 

2·247 AN6230B·25 AN124007 AN123907 117.07 .76 3.53 .10 4% 4'!. ¼ 4.609 .030 .139 .004 2·247 

2-248 AN6230B·26 AB124008 AN123908 120.24 .76 3.53 .10. 4¾ 5 ¼ 4.734 .030 .139 .004 2·248 

2·249 AN62308·27 AN124009 AN123909 123.42 .89 3.53 .10 4'!. 5¼ ¼ 4.859 .035 .139 .004 2·249 

2·250 AN62308·28 AN124010 AN123910 126.59 .89 3.53 .10 5 5¼ ¼ 4.984 .035 .139 .004 2·250 

2·251 AN62308·29 AN124011 AN123911 129. 77 .89 3.53 .10 5¼ 5¾ ¼ 5.109 .035 .139 .004 · 2·251 

2·252 AN62308·30 AN124012 AN123912 132.94 .89 3.53 .10 5¼ 5½ ¼ 5.234 .035 .139 .004 2·252 

2·253 AN62308·31 AN124013 AN123913 136.12 .89 3.53 .10 5¾ 5% ¼ 5.359 .035 .139 .004 2·253 
. 

~ 2·254 AN62308·32 AN124014 AN123914 139.29 .89 3.53 .10 5½ 5¾ ¼ 5.484 .035 .139 .004 2·254 

2·255 AN62308·33 AN124015 AN123915 142.47 .89 3.53 .10 5% 5¾ ¼ 5.609 .035 .139 .004 2·255 

2-256 AN62308·34 AN124016 AN123916 145.64 .89 3.53 .10 5¾ 6 ¼ 5.?34 .035 .139 .004 2·256 

2·257 AN62308·35 AN124017 AN123917 148.82 .89 3.53 .10 5¾ 6¼ ¼ 5.859 .035 .139 .004 2·257 

2·258 AN62308·36 AN124018 AN123918 151.99 .89 3.53 .10 6 6¼ ¼ 5.984 .035 .139 .004 2·258 

2·259 AN62308·37 AN124019 AN123919 158.34 1.02 3.53 .10 6¼ 6½ ¼ 6.234 .040 .139 .004 2·259 

2·260 AN6230B·38 AN124020 AN123920 164.69 1.02 3.53 .10 6½ 6¾ ¼ 6.484 .040 .139 .004 2·260 

2·261 AN62308·39 AN124021 AN123921 171.04 1.02 3.53 .10 63/. 7 ¼ 6.734 .040 .139 .004 2·261 

2·262 AN6230B·40 AN124022 AN123922 177.39 1.02 3.53 .10 7 7¼ ¼ 6.984 .040 .139 .004 2·262 

2·263 AN62308·41 AN124023 AN123923 183.74 1.14 3.53 .10 7¼ 7½ ¼ 7.234 .045 .139 .004 2·263 
.. - 

2·264 AN6230B-42 AN124024 AN123924 190.09 1.14 3.53 .10 7½ 7¾ ¼ 7.484 .045 . . 139 .004 2·264 

2·265 AN6230B·43 AN124025 AN123925 196.44 1.14 3.53 . 10 73/ • 8 ¼ 7.734 .045 .139 .004 2·265 

2·266 AN62308·44 AN124026 AN123926 202.79 1.14 3.53 .10 8 8¼ ¼ 7.984 .045 .139 .004 2·266 

2·267 AN6230B·45 AN124027 AN123927 209.14 1.27 3.53 .10 8¼ 8½ ¼ 8.234 .050 .139 .004 2·267 

2·268 AN6230B·46 AN124028 AN123928 215.49 1.27 3.53 .10 8½ 83/. ¼ 8.484 .050 .139 .004 2·268 

2·269 AN62308·47 AN124029 AN123929 221.84 1 .27 3.53 .10 8l/4 9 ¼ 8.734 .050 .139 .004 2·269 

2·270 · AN62308·48 AN124030 AN.123930 228.19 1.27 3.53 .10 9 91/. ¼ 8.984 .050 .139 .004 2·270 

2·271 AN62308·49 AN124031 AN123931 234.54 1.40 3.53 .10 9¼ 9½ ¼ 9.234 .055 .'139 .004 2·271 

2-272 AN62308·50 AN124032 AN123932 240.89 1.40 3.53 .10 9½ 9¾ ¼ 9.484 .055 .139 .004 2-272 

2•273 AN62308·51 AN124033 AN123933 247.24 1 .40 3.53 .10 9¾ 10 ¼ 9.734 .055 .139 .004 2·273 

2·274 AN62308·52 AN124034 AN123934 253.59 1.40 3.53 .10 10 10¼ ¼ 9.984 .055 .139 .004 2·274 

2·275 . . . . . . . . . . . . . . . . . . ......... 266.29 1.40 3.53 .10 10½ 10¾ ¼ 10.484 .055 .139 .004 2·275 

2-276 . . . . . . . . . ......... ....... '. 278.99 1.65 3.53 .10 11 11¼ ¼ 10.984 .065 .139 .004 2·276 ., 
2·277 . . . . . . . . . . . . . . . . . . ...... ' .. 291.69 1.65 3.53 .10 11½ 11¾ ¼ 11.484 .065 .139 .004 2-277 

2·278 . . . . . . . . . . . . . . . . . . ......... 304.39 1.65 3.53 .10 12 12¼ ¼ 11.984 .065 .139 .004 2-278 

,, 
(al T ne ,ut>ocr comoouno musl oe aocco wncn 011..1w1rHJ tly mu 2-sizc nurnncr 11 t..: 2-007 N67~- 701 

1<11 f'a11i1c, Scnvs b 100, PclrlJiJkS 1An1t-Extrus1on Back-Up RmgsJ are 

tbl Ma1~11at w.tn unusual snr,nkcl9'= ou,mg mo101ny will give.: s11gn11y 01llcrcm o,m,:n~•011
!1 

avauatnv lu, us<· ·,•,11/n Senn~;,. u:11 0-11ngs See page 5 

( C) AS56b .nctuceo Ctas s l c1n1J Cl.J:.~ II 1CJlcrc1nc1.:~ kev1~1un AS~HA 1nc:luC1cS unly cJ ~111':Jlt: h.,h!I.Jll( l' (.l,1:.~ 

as snown 
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Parker Series 2- 0-Ring Sizes 
1 2 3 4 5 6 7 8 

eomi::nc1 MIL•P'·15118 AMS 7270 AMS 7214 METIIIC ().IUNQ SIZE NOMINAL STANDARD 0-IUNQ SIZE 
lpecl lcal'na (Unit& Ar9 In 111111....-..1 SIZE (Unite AN In lnelleal 

hrtc., P'Sl-30-5 N171-70 N1I0-70 · Actual (b) .... AS MIA (lnchN I Actual (bl .... AS MU 
Compound N304-75 

I~ AN82278 Toi. CCI (REF. ONLY) Toi. IC) 

~ 
AN82308 AN12XXXX AN123XXX 
Dull No. P'art No. P'art No. LD. It w It LD. O.D. w LD. It w It 

2-279 . . . . . . . . . . . . . . . . . . ......... 329.79 1.65 3.53 .10 13 13¼ '4 12.984 .065 .139 .004 2-279 
2·280 . . . . . . . . . ... ' ..... ........ ' 355.19 1.65 3.53 .10 14 14¼ '4 13.984 .065 .139 .004 2-280 
2-281 . . . . . . . . . . . . . . . . . . ........ 380.59 1.65 3.53 .10 15 15¼ '4 14.984 .065 .139 .004 2·281 
2·282 . . . . . . . . . . . . . . . . .. ......... 405.26 1.91 3.53 .10 16 16¼ '4 15.955 .075 .139 .004 2·282 
2-283 . . . . . . . '. . . . ' . . . . . . . . . . . . . . 430.66 2.03 3.53 .10 17 17¼ '4 16.955 .080 .139 .004 2·283 

2-284 . . . . . . . . . ......... ........ ' 456.06 2.16 _3.53 .10 18 18¼ '4 17.955 .085 .139 .004 2-284 
2-309 . . . . . . . . . . . . . . . . . . ......... 10.46 .13 5.33 .13 'I,, '3/,, 3/,, .412 .005 .210 .005 2-309 
2-310 . . . . . . . . . . . . . . . . . . ......... 12.07 .13 5.33 .13 ½ % 3/,, .475 .005 .210 .005 2-310 
2-311 . . . . . . . . . . . . . . . . ' . ......... 13.64 .18 5.33 .13 o/., 'o/,, 3/,, .537 .007 .210 .005 2·311 
2-312 . . . . . . . . . . . . . ' .... ......... 15.24 .23 5.33 .13 % 1 3/,, .600 .009 .210 .005 2·312 
2-313 ' ........ . . . . . . . . . ......... 16.81 .23 5.33 .13 '½, 1½, 3/,, .662 .009 .210 .005 2·313 

2-314 . . . . . . . . . . . . . . . . . . ......... 18.42 .25 5.33 13 ¾ 1 '4 3/,, .725 .010 .210 .005 2·314 
· 2·315 . . . . . . . . . . . . . ' .... ......... 19.99 .25 5.33 .13 ''¾, 1'¾, 3/,, .787 .010 .210 .005 2-315 
2·316 . . . .. . . . . . . . . . . . . . ......... 21.59 .25 5.33 .13 % 1¼ 3/,, .850 .010 .210 .005 2-316 
2-317 . . . . . . . . . . . ' ...... ......... 23.16 .25 5.33 .13 'o/,, 1 o/,, 3/,, .912 .010 .210 .005 2·317 
2-318 . . ' . . . . . . . . . . . . . . . . . . . . . . . . 24.77 .25 5.33 .13 1 1% 3/,, .975 .010 .210 .005 2·318 

- 
/ '. 2-319 ......... . . . . ' . . . . ......... 26.34 .25 5.33 .13 1 ¼, 17/,, 3/,, 1.037 .010 .210 .005 2·319 

2·320 . . . . ' .... . . . . . . . . . ......... 27.94 .30 5.33 .13 1¼ 1½ 3/,, 1.100 .012 .210 .005 2-320 
2-321 . . . . . . . . . . . . . . . . . . ......... 29.51 .30 5.33 .13 13/,, 1o/,, 3/,, 1.162 .012 .210 .005 2·321 
2-322 . . . . . . . . . . . . . . . . . . ......... 31.12 .30 5.33 .13 1¼ 1% 3/,, 1.225 .012 .210 .005 2·322 
2-323 ' ........ . . . . . . . . . ......... 32.69 .30 5.33 .13 1¾, 1'½, 3/,, 1.287 .012 .210 .005 2-323 

2-324 . . . . . . . . . .... ' .... ......... 34.29 .30 5.33 .13 1% 1¾ 3/,, 1.350 .012 .210 .005 2·324 - 
2·325 AN6227B·28 . . . . . . . . . ......... . 37.47 .38 5.33 .13 1½ 1% 3/,, 1.475 .015 .210 .005 2-325 
2-326 AN6227B-29 . . . . . . . . . ......... 40.64 .38 5.33 13 1% 2 3/,, 1.600 .015 .210 005 2-326 
2-327 AN6227B-30 . . . . . . . . . ......... 43.82 .38 5.33 .13 1¾ 2'4 3/,, 1.725 .015 .210 .005 2·327 
2-328 AN6227B-31 . . . . ' .... . . . . . . . . . 46.99 .38 5.33 .13 1% 2¼· ~. 1.850 .015 .210 005 2·328 

2-329 . AN6227B-32 . . . . . . . . . . ..... ·-· . 50.17. ' .46 . .5.33 .13 _ . 2 .. 2% . 3/., .1.975 .018 .210 .005 . 2-329 
2-330 AN6227B-33 . . . . . . . . . ......... 53.34 .46 5.33 .13 2'4 2½ 3/,, 2.100 .018 .210 005 2·330 
2-331 AN6227B-34 . . . . . . . . . ......... 56.52 .46 5.33 .13 2¼ 2% 3/,, 2.225 .018 .210 .005 2·331 
2-332 Al'l6227B-35 . . . . . . . . . ......... 59.69 .46 5.33 .13 2% 2¾ 3/,, 2.350 .018 .210 .005 2·332 · 
2-333 AN6227B-36 . . . . . . . .. ... . . . . . . 62.87 .51 5.33 .13 2½ 21.4 3/,, 2.475 .020 .210 .005 2·333 

2-334 AN6227B-37 . . . . . . . . . ......... 66.04 .51 5.33 .13 2'.4 3 3/,, 2.600 .020 .210 005 2·334 
2-335 AN6227B-38 . . . . . . . . . ......... 69.22 .51 5.33 .13 2¾ 3¼ 3/,, 2.725 .020 .210 .005 2-335 
2-336 AN6227B·39 . . . . . . . . . . . . . . . . . . 72.39 .51 5.33 .13 2¾ 3¼ 3/,, 2.850 .020 .210 005 2·336 
2-337 AN6227B-40 . . . . . . . . . ......... 75.57 .61 5.33 .13 3 33.4 3/,, 2.975 .024 .210 005 2-337 
2-338 AN6227B-41 . . . . . . . . . ......... 78.74 .61 5.33 .13 3¼ 3½ 3/,, 3.100 .024 .210 005 2·338 

2-339 AN6227B-42 . . . . . . . . . . . . . ..... 81.92 .61 5.33 .13 3¼ 3% 3/,, 3.225 .024 .210 055 2·339 
2-340 AN6227B-43 . . . . . . ' .. ......... 85.09 .61 5.33 .13 33.4 3¾ 3/,, 3.350 .024 .210 005 2-340 
2-341 AN6227B-44 . . . . . . . . . ......... 88.27 .61 5.33 .13 3½ 3¾ 3/,, 3.475 .024 .210 005 2·341 

C 2·342 AN6227B-45 91.44 .71 5.33 .13 3'.4 4 3/,, 3.600 .028 .210 005 2·342 ' . . . . . . . . . . . . . . . ... 
'· 2-343 AN6227B-46 94.62 .71 5.33 .13 3¾ 4¼ 3/,, 3.725 .028 .210 005 2-343 . . . . . . . . . . . . . . . .. 

l?I! 1 n(• rubt,r., Cllfl1J)Clt1nr1 rnusl !11• ::1d1l•••I wn,:11 (Hr1••r1nt1 rw th,• ;-.,t;•• l\ll'11h•·· 11, :• !10/ NF;/.1 7'l1 cm P~rkcr SP11es k-v.xw Parn,Ht<: 1Anl1,(x1rus,on 8;:iir:k-Up ArnQsJ i:1rc 

lhl M;1h•11:1I w,11, 111111·.11.tl ·.l11111lo..1q•• <111111111 rru•ldu1q .,._.111 qi- ... - ·.l1q!1t1,· ,t,ll,•11-111 ,1, .. , .. ., .. ,,,1,· .pJ.111:tt,1,• l,11 II'.•• WIii! •·,,-1.,,·_ :• 1 •r ( I !UH/'. ~•••• pilf)I· 1, 

,, , /\~•,1,11111, h1d,·,t r ,f.r,· 1 .,11,t 1 .1.1·.·. 11 r,11,•1.1111 , ... lt,·\•r· ... , .. /\':1.1,,:r, 1111 111,1, .. ,,.,1, ., · ... , .. 1,• 1,,1,•,.,11, ,. , 1.,. 

.1:. :.:u,N•• 

· ..... ··_-.-_- ... 
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Parker Series 2- O-Ring Sizes 
1 2 3 4 5 6. 7 8 

~ eom,::nc1 AMS 7274 METRIC 0-RINO SIZE NOMINAL STANDARD O•RINO SIZE 
Specl lcal'M MIL•,-1611 AMS 7270 (Units AN In Mllllmete,.I SIZE (Unite AN In lnchea) 

,.11c., l'Sl-:M>-5 N171-70 N11G-70 Ac1ual (b) l'er AS MIA (I-) Actual (b) Per AS MIA 
Compoo,nd N304-75 

~ 
AN122'71 Tol.(c) (IIEF. ONLY) Tol.(c) 

~ 
AN82301 AN12XXXX AN123XXX 
Daah No. ,_,, No. Par1 No. LO. :t w :t LO. 0.0. w LD. :t w :t 

2·344 AN6227B-47 . . . . . . . . . ......... 97.79 .71 5.33 .13 3¼ 4¼ 'I,, 3_.850 .028 .210 .005 2-344 
2-345 AN62278·48 . . . . . . . . . . . . . . . . . . 100.97 .71 5.33 .13 4 4¾ 3/11 3.975 .028 .210 .005 2-345 
'2·346 AN62278·49 . . . . . . . . . ......... 104.14 .71 5.33 .13 4¼ 4½ 3/,, 4.100 .028 .210 .005 2·346 
2·347 AN6227B-50 . . . . . . . . . . . . . . . . .. 107.32 .76 5.33 .13 4¼ 4~/4 3/,, 4.225 .030 .210 .005 2·347 
2·348 AN62278·51 . . . . . . . . . ......... 110.49 .76 5.33 .13 4¾ 4¾ ¾, 4.350 .030 .210 .005 2-348 

. 2-349 AN62278·52 . . . . . . . . . . . . . . . . .. 113.67 .76 5.33 .13 4½ 4¼ ¾, 4.475 .030 .210· .005 2-349 

2-350 . . . . . . . . ' . . . . . . . . . ......... 116.84 .76 5.33 .13 4% 5 3/,, 4.600 .030 .210 .005 2·350 
2-351 . . . . . . . . . . . . . . . . . . ......... 120.02 .76 5.33 .13 4¾ 5¼ ¾, 4.725 .030 .210 .005 2·351 
2·352 . . . . . . . . . . . . ' ..... ......... 123.19 .76 5.33 .13 4¼ 5¼ 3/,, 4.850 .030 .210 .005 2-352 
2·353 . . . . . . . . . . . . . . . . . . ......... 126.37 .94 5.33 .13 5 5¾ 3/,, 4.975 .037 .210 .005 2·353 
2-354 . . . . . . . . . ......... . . . . . . . . ' 129.54 .94 5.33 .13 5¼ 5½ 31,, 5.100 .037 .210 .005 2-354 

2·355 . . . . . . . . . . . . . . . . . . . . . . . . . . . 132. 72 .94 5.33 .13 5¼ 5% ¾, 5.225 .037 .210 .005 2·355 
2·356 . . . . . . . . . . . . . . . . . . ... ' ..... 135.89 .94 5.33 .13 5'% 53/. 3/,, 5.350 .037 .210 .005 2·356 
2-357 . . . . . . . . . . . . . . . . . . ......... 139.07 .94 5.33 .13 5½ 5¾ '!,, 5.475 .037 .210 .005 2-357 
2·358 . . . . . ' ... . . . . . . . . . ......... 142.24 .94 5.33 .13 5% 6 3/,, 5.600 .037 .210 .005 2·358 
2-359 . . . . . . . . . . . . . . . . . . ......... 145.42 .94 5.33 .13 5¾ 6¼ ¾, 5.725 .037 .210 .005 2-359 

. 
2-360 . . . . . . . . . . . . . . . . . . ......... 148.59 .94 5.33 .13 5'/4 6¼ 3/,, 5.850 .037 .210 .005 2-360 ~ 
2·361 . . . . . . . . . . . . . . . . . . ......... 151.77 .94 5.33 .13 6 6'/4 3/,. 5.975 .037 .210 .005 ' 2-361 
2·362 . . . . . . . . . . . . . . . . . . ..... - ... 158.12 1.02 5.33 .13 6¼ 6% 3/,, 6.225 .040 .210 .005 2-362 
2·363 . . . . . . . . . . . . . . . . . . ... - ..... 164.47 1.02 5.33 .13 6½ 6¼ 3/,, 6.475 .040 .210 .005 2-363 
2·364 . . . . . . . . . . . . . . . . . . ......... 170.82 1.02 5.33 .13 6¾ 7¼ ¾, 6.725 .040 .210 .005 2-364 

2-365 ........ ' . . . . . . - . . . . - . . . - - - 177.17 1 .02 5.33 .13 7 7% 3/,. 6.975 .040 .210 .005 2-365 
2·366 . . . . . . . . . . . . . . . . . . . ' ....... 183.52 1.14 5.33 .13 7¼ 7% ¾, 7.225 .045 .210 .005 2·366 
2·367 . . . . . . . . . ......... ...... - - - 189.87 1.14 5.33 .13 7½ 7'!. ¾, 7.475 .045 .210 .005 2·367 
2-368 . . . . . . . . . . . ' ... - .. ... - ..... 196.22 1.14 5.33 .13 7¾ 8¼ 3/,, 7.725 .045 .210 .005 2·368 
2·369 . . . - ..... . . . - . . . - . - - ....... 202.57 1.14 5.33 .13 8 8¾ 3/,, 7.975 .045 .210 .005 2-369 

2-370 . . . . . . . . . . ........ . •·• ...... . 208.92 1.27 5.33 .13 8¼ 8% ¾, · 8,225 ;050 ,210 .005 2-370 
2·371 . . . . . . . . . . ' ....... ......... 215.27 1.27 5.33 .13 8½ 8'!. 3/,, 8.475 .050 .210 .005 2-371 
2-372 . . . . . . . . . . . ' ...... ' ........ 221.62 1.27 5.33 .13 8'!. 9¼ 3/,, 8.725 .050 .210 .005 2-372 
2-373 . ' ....... ......... ........ ' 227.97 1.27 5.33 .13 9 9¾ 3/,, 8.975 .050 .210 .005 2·373 
2·374 ' ........ . ........ . ' . . - . . . . 234.32 1 .40 5.33 . 13 9¼ 9¾ ¾ • 9.225 .055 .210 .005 2·374 

2·375 240.67 1.40 5.33 .13 9½ 9¾ 3, 9.475 .055 .210 .005 2-375 . . . . . . . . . . ........ . . . . . . . . . lu 

2-376 . . . . . . . . . . ........ ......... 247 .02 1.40 5.33 .13 9¾ 10¼ 3/,, 9.725 .055 210 .005 2-376 
2-377 . . . . . . . - . - ........ .......... 253.37 1.40 5.33 .13 10 10¾ 3/,, 9.975 .055 .210 .005 2-377 
2-378 . . . . . . . . . . ... ' .... .... - .... 266.07 1.52 5.33 .13 10½ 10¼ ¾, 10.475 .060 .210 .005 2-378 
2-379 . . . . - . . . . . . . . . . . . ' ......... 278.77 1.52 5.33 .13 11 11'% 3/,, 10.975 .060 .210 .005 2-379 

2-380 ......... . ' ....... . . . . . . . . - 291.4 7 1.65 5.33 .13 11½ 11¾ 3/,, 11.475 .065 .210 .005 2-380 
2-381 . . . . . . . . . . . . . . . . ' . ......... 304.17 1.65 5.33 .13 12 12'% 3/,, 11.975 .065 .210 .005 2-381 
2·382 ' - ....... . . . . . . . '. ......... 329.57 1.65 5.33 .13 13 13¾ 3/,, 12.975 .065 .210 .005 2-382 

~ 2-383 - ........ . . ' ...... ........ 354.97 1.78 5.33 .13 14 14¾ 3/,, 13.975 .070 .210 .005 2-383 
,,. 2·384 . ' ....... . . ' .... '. ' ... ' .... 380.37 1.78 5.33 .13 15 15¾ ¾. 14.975 .070 .210 .005 2·384 

(a) Tne ruooo, comoouna must oc added wncn croennq tJy rne 2-s•z<: numocr u c . 2·007 N674 i'01 ,,11 l';11k1•1 St•,11•..., 1·. •-• P:uti;1i..s 1An11-r 11111s1nn Bnr:" Up Rm9:,;1 ar•• 
(b) McllCflitl w,tn unu:,uul Shflllkd<.jl: o,,,1ny mol/Jlny WIil y1vl.' :,11gntly rldlt•ft'lll 1J11111.m~1u11·. ,1¥,HL,dll•· 1111 11:.,· W1ll1 S,·10·:. / •J• lJ llfl~J:, ~,·1· jl,l~J•· :1 
fC) AS~6b mcruceu Cras s l ano Ctass ti totur ancc s. Rcvrsron ASt,6ijA 1nc1uae:, onty a :,1nyu ... · 1uk•1;1r11:L" c...1,1~:.. 

as snown 
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Parker Series 2- O-Ring Sizes 

C· 
_J 

1 2 3 4 5 6 7 8 

s;::r.:.~ MIL•P-5511 AMS 1271) AMS 7274 METRIC 0-RING SIZE NOMINAL STANDARD 0-tllNG SIZE 
(llnlta An In Mllllmeten} SIZE (llnlta An In lnchfft 

Parttar PSl.»5 N171-70 N110-70 Ac1ual (b) Per AS MIA llncllall Actual 1111 l'er AS 1111A 
Compound N304-75 

~ 
AN1227II Tol.(c} (REF. ONLY) Toi.le) I~ . ANl230II AN12XXXX AN123XXX r DHhNa. Par1 Na. P1r1 No. 1.0. :It w :It LD. 0.0. w LD. * w :It 

I - I 
2-385 . . . . . . . . . . . . . . . . . . ......... 405.26 1.91 5.33 .13 16 16¾ ¾. 15.955 .075 .210 .005 2-385 
2-386 . . . . . ' . . . . . . . . . . . . ......... 430.66 2.03 5.33 .13 17 17¾ ¾. 16.955 .080 .210 .005 2-386 
2-387 . . . . . . . . . . . . . . . . . . ......... 456.06 2.16 5.33 . 13 18 18¾ ¾ • 17.955 .085 .210 .005 2-387 
2-388 . . . . . . . . . . . . . . . . . . ......... 481.41 2.29 5.33 .13 19 19¾ ¾. 18.955 .090 .210 .005 2-388 
2-389 . . . . . . . . . . ........ . . . . . . . . . 506.81 2.41 5.33 . 13 20 2034 ¾ • 19.955 .095 .210 .005 2-389 
2-390 ......... ......... . . . . . . . . . 532.21 2.41 5.33 . 13 21 2P4 ¾ • 20.955 .095 .210 .005 2-390 

. 
2-391 . . . . . . . . . ........ . ........ 557.61 2.54 5.33 .13 22 22¾ 3/,. 21.955 .100 .210 .005 2-391 
2-392 . . . . . . . . . ......... . ........ 582.68 2.67 5.33 .13 23 23¾ ¾. 22.940 .105 .210 .005 2-392 
2-393 . . . . . . . . . . . . . . . . . . ......... 608.08 2.79 5.33 .13 24 24¾ ¾. 23.940 .110 .210 .005 2-393 
2-394 . . . . . . . . . ......... . ........ 633.48 2.92 5.33 .13 25 25'4 ¾, 24.940 .115 .210 .005 2-394 
2-395 . . . . . . . . . . ....... . . . . . . . . . 658.88 3.05 5.33 .13 26 2634 ¾. 25.940 .120 .210 .005 2-395 

2-425 AN62278·88 . . . . . . . . ......... 113.67 .84 6.99 .15 4½ 5 ¼ 4.475 .033 .275 .006 2-425 
2-426 AN62278·53 ......... . ........ 116.84 .84 6.99 .15 4% 5¼ ¼ 4.600 .033 .275 .006 2·426 
2-427 AN6227B-54 ......... . ........ 120.02 .84 6.99 .15 4¾ 5¼ ¼ 4.725 .033 .275 .006 2-427 
2-428 AN6227B-55 ......... . ........ 123.19 .84 6.99 .15 4~ ' 5¾ ¼ 4.850 .033 .275 006 2-428 
2-429 AN6227B-56 . . . . . . . . . ......... 126.37 .94 6.99 .15 5 5½ ¼ 4.975 .037 .275 .006 2-429 

. 
2-430 AN6227B-57 ......... . ........ 129.54 .94 6.99 .15 5¼ 5% ¼ 5.100 .037 .275 .006 2-430 
2-431 AN62278-58 ......... . ........ 132.72 .94 6.99 .15 5¼ 5¾ 1/, 5.225 .037 .275 .006 2-431 
2-432 AN62278·59 ' ........ . ........ 135.89 .94 6.99 .15 5% 5% ¼ 5.350 .037 .275 .006 2-432 
2-433 AN6227B·60 ......... . ........ 139.07 .94 6.99 .15 5½ 6 ¼ 5.475 .037 .275 .006 2-433 
2-434 AN6227B·61 ......... . ........ 142.24 .94 6.99 .15 !:l% 6'.4 ¼ 5.600 .037 .275 .006 2·434 

2·435 AN62278·62 ......... . . . . . . . . . 145.42 .94 6.99 .15 5¾ 6¼ ¼ 5.725 .037 .275 .006 2·435 
2-436 AN62278·63 ......... . ........ 148.59 .94 6.99 .15 5% 6¾ ¼ 5.850 .037 .275 .006 2-436 
2-437 AN62278·64 ......... . ........ 151. 77 .94 6.99 -15 6 6½ ¼ 5.975 .037 .275 .006 2-437 
2-438 AN6227B·65 ......... . ........ 158.12 1.02 6.99 .15 6¼ 6¾ ¼ 6.225 .040 .275 .006 2·438 
2-439 AN62278·66 . . . . . . . . . . ........ 164.47 1.02 6.99 .15 6½ 7 ¼ 6.475 .040 .275 .006 2·439 

2-440 AN62278·67 ......... . ........ 170.82 1.02 6.99 .15 6¾ 7¼ ¼ 6.725 .040 .275 .006 2-440 
2-441 AN6227B·68 . . . . . . . . . ......... 177.17 1 :02 6.99 :15 7 7½ ¼ 6.975 .040 .275 .006 2:441 
2-442 AN6227B-69 ......... . ........ 183.52 1.14 6.99 .15 7¼ 7¾ ¼ 7.225 .045 .275 .006 2·442 
2-443 . AN6227B-70 . . . . . . . . . . ........ 189.87 1.14 6.99 .15 7½ 8 ¼ 7.475 .045 .275 .006 2·443 
2-444 AN6227B-71 . . . . . . . . . . . . . . . . 196.22 1.14 6.99 .15 7¾ 8¼ ¼ 7.725 .045 .275 .006 2-444 

2-445 AN6227B-72 ......... . ......... 202.57 1.14 6.99 .15 8 8½ ¼ 7.975 .045 .275 .006 2·445 
2-446 AN6227B-73 ..... ' ... . ........ 215.27 1.40 6.99 .15 8½ 9 ¼ 8.475 .055 .275 .006 2-446 
2-447 AN6227B-74 ......... . . . . . . . . . 227.97 1.40 6.99 .15 9 9½ ¼ 8.975 .055 .275 .006 2·447 
2-448 AN6227B-75 ........ ' ......... 240.67 1.40 6.99 .1~ 9½ 10 ¼ 9.475 .055 .275 .006 2·448 
2-449 AN6227B-76 ......... . ........ 253.37 1.40 6.99 .15 10 10½ ¼ 9.975 .055 .275 ;006 2-449 

2-450 AN62278·77 ......... . ........ 266.07 1.52 6.99 .15 10½ 11 ¼ 10.475 .060 .275 .006 2·450 
2-451 AN6227B·78 ......... . ........ 278.77 1.52 6.99 .15 . 11 11½ ¼ 10.975 .060 .275 .006 2·451 
2·452 AN6227B-79 ......... . ........ 291.47 1.52 6.99 .15 11 ½ 12 1/, 11.475 .060 .275 .006 2·452 
2-453 AN6227B·80 ......... . ....... 304.17 1.52 6.99 .15 12 12½ ¼ 11.975 .060 .275 .006 2·453 
2-454 AN62278-81 ........ . . . . . . . . . 316.87 1.52 6.99 .15 12½ 13 ¼ 12.475 .060 .275 .006 2-454 
2-455 AN62278·82 ........ . ..... . . 329.57 1.52 6.99 .15 13 13½ ¼ 12.975 .060 .275 .006 2-455 

Utl Th,• n1hf'\l•1 r:nrn1101111't 11111·,I Ill' ,1rldr••\ wh,•n 11r111•rt11tJ 1hr 111a• ;• •.t/,. n1111,t,.·1 "'' :' 1111/ Nl,~'.1 /()t 1111 l':11~••1 S.•r""·· H .... l':1rhRk•, 1An1,.r·,lf1J-;1nn Back uo ~1ngs1 ~rt• 

,1v;1,l.1l1tr• l111 n•,•• -Nrlh S•:111"; ,' rll'• r) 1111q•, S1•1• Oii0'' ~ 



20 
Parker Series 2- O-Ring Sizes 
, 1 2 3 4 5 6 7 8 

~ 
eomcnd IIIL.P-1111 AMS 7270 AMS 7274 IIETIIIC 0-RINQ SIZE NOMINAL STANDARD 0-RINQ SIZE 

lflec: 1 lcal'N (Unlta Are In 111111-tera) SIZE (Unite AN In lnc:IIH) 

,.111., l"Sl.»5 N179-70 N1I0-70 Actual (II),_, AS NIA (lnc:IIN) Actual (II) ,_ AS NIA 
Compound Nao4-75 

I~ AN82279 Toi.le) (IIEF. ONLY) Toi. (C) 

~ 
ANS230 II AN12XXXX AN123XXX 
Dull No. l'artNo. ,a11 No. UI. * w * LD. o.o. w LIi. * w * 

2·456 AN62278·83 . . . . . . . . . ......... 342.27 1.78 6.99 .15 13½ 14 ¼ 13.475 .070 .275 .006 2·456 
~-457 AN62278·84 . . . . . . . . . ......... 354.97 1.78 6.99 .15 14 14½ ¼ 13.975 .070 .275 .006 2·457 
2·458 AN62278·85 . . . . . . . . . ......... 367.67 1.78 6.99 .15 14½ 15 1/, 14.475 .070 .275 .006 2·458 
2·459 AN62278·86 . . . . . . . . . ... ' ... ' . 380.37 1.78 6.99 .15 15 15½ ¼ 14.975 .070 .275 .006 2·459 
2·460 AN62278·87 . . . . . . . . . ......... 393.07 1.78 6.99 .15 15½ 16 ¼ 15.475 .070 .275 ,OQ6 2·460 

2·461 . . . . ... . . . . . . . . . . . . ....... ' . 405.26 1.91 6.9~. .15 16 16½ ¼ 15.955 .075 .275 .006 2·461 
2·462 . . . . . . . . . . . . . . . . . . ......... 417.96 1.91 6.99 .15 16½ 17 ¼ 16.455 .075 .275 .006 2·462 
2·463 . . . . . . . . . . . . . . . . . . ' ........ 430.66 2.03 6.99 .15 17 17½ ¼ 16.955 .080 .275 .006 2·463 
2·464 . . . . . . . . . . . . . . . . . . ....... ' . 443.36 2.16 6.99 .15 17½ 18 ¼ 17.455 .085 .275 .006 2·464 
2·465 . . . . . . . . . . . . . . . . . . ......... 456.06 2.16 6.99 .15 18 18½ ¼ 17.955 .085 .275 .006 2·465 

2·466 . . . . . . . . . . . . . . . . . . ' ........ 468. 76 2.16 6.99 .15 18½ 19 ¼ 18.455 .085 .275 .006 2·466 
2-467 . . . . . . . . . . . . . . . . . . ......... 481.46 2.29 6.99 .15 19 -19½ ¼ 18.955 .090 .275 .006 2·467 
2-468 . . . . ' .... . . . . . . . . . ......... 494.16 2.29 6.99 .15 19½ 20 ¼ 19.455 .090 .275 .006 2·468 
2·469 . . . . . . . . . ......... . . . . ' . . . . 506.86 2.41 6.99 .15 20 20½ ¼ 19.955 .095 .275 .006 2·469 
2·470 . . . . . . . . . . . . . . . . . . . . . . . . . . . 532.26 2.41 6.99 .15 21 21½ ¼ 20.955 .095 .275 .006 2·470 

2·471 ......... . ........ ......... 557.66 2.54 6.99 .15 22 .22½ ¼ 21.955 .100 .275 .006 2·471 
~ 2·472 . . . . . . . . . ......... ........ ' 582.68 2.67 6.99 .15 23 23½ ¼ 22.940 .105 .275 .006 2-472 

2-473 . . . . . . . . . . . . . . . . . . ......... 608.08 2.79 6.99 .15 24 24½ ¼ 23.940 .110 .275 .006 2·473 

f 
2·474 . . . . . . . . . . . . . . . . . . ......... 633.48 2.92 6.99 .15 25 25½ ¼ 24.940 .115 .275 .006 2-474 
2·475 . . . . . . . . . . . . . . . . . . ......... 658.88 3.05 6.99 .15 26 26½ ¼ 25.940 .120 .275 .006 2·475 

{a) Tne ruooer compounCI musl DE: addf::d wncn ordering by· tnc 2-sizc numeer (1 c. 2-007 N674-70.1 1C11 Pariw, Series b•u• Paroaks (Ant1-Extrus1on. Back-Up Rings) are 

ID) Material w11n unusual snrmkage during motClmg will g1vt! shgnlly d1ttc,en1 dimensions av.. .. 11Dlr 1or use wirn Senes 2-ux O•rings. See page 5 

IC) AS5681nc1udeC1 Oass I and Oass utoieraoces. Rev,s,on AS~HA mciudus only a oi;,ny,c tcierance crass 

as snown. 

AS568A (PARKER 2-XXX) DASH NUMBERS LISTED IN OTHER SERIES 
0-lllng Compound ,.111 .. Compound 
lene• $j)ec:l I~ lklll N11mber 

·NAS1593 (e) 'MIL-R-25897 (e) Type t, Class 1 V747-75 
NA51594 (e) MIL-R-25897 Type 1, Class 2 ~/Ul:M:IU 
NA51611 NA51613 E515-80 
MS9021 AMS7271 N506-65 
MS9068 AMS3304 S604-70 
MS9241 AMS7272 N287-70 (d) 
M25988/1 (f) MIL-R,25988 Class 1, Grade 70 _L677-70 (d) 
M25988/3 (f) MIL-R-25988 Class 1, Grade 60 L737-65 (d) 
M2!:>988/4 (f) , MIL-R-25988 Class 1, Grade 80 L806•ijU (a) 
MS29513 MIL-P-5315 N602-70 
MS29561 MIL-R-7362 47 071 
MS28u5 MIL-P-25732 N304-r::i 
M83248/1 MIL-R-83248 Class 1 V747-75/V884-75 
M83248/2 MIL-R-83248 Class 2 V709-90/V894-90 
M83461 MIL-P-83461 N756-75 (d) 

I M83485 MIL-R-83485 V835-75 (d) 



20.1 

O•RING MOUNTING DIMENSIONS 
0 

• ij{i l1~ 0, C; 
c~i:: 
lo DJ: &. " • .!:?'ac: 

. ··-+-·· 2~1 
E--.J fizi 

PISTON GROOVE CYLINDEP,. 
AN 6227 d a b 

Nr A. s+o., D+0.1 ( JH0 
--0 ......() • --0.1, 

S.75 2.85 
1• 1.78 2.90 '·"· 6.00 3.10 u 

,.so 3.60 
2• 1.78 3.68 7.24 6.90 4.00 2., 

7.25 4.35 5 s '7.95 
3 1.78 4.47 8.03 1.SO 4.60 2.4 S 35 ; 8.25 

7.70 "-80 

8.05 5.15 s es : 8.75 A 1.78 S.28 8.84 e.so S.60 2,4 6 j 8.90 
8.60 5.70 6 s : 9.0S 

8.85 5.95 (.60 ! 9.50 
5 1.78 6.07 9.63 9.00 6.10 2 . .4 6 5 : 9.85 

9.45 6.SS 

10.40 7.50 8 15 11.0S 
6 1.78 7.6S 11.21 11 .00 8.10 2.4 8 0 )1.40 

11.H 8.25 

; 
11.95 9.0S '1 0 12.1,0 
tl.o<t 9,10 10 12.90 

7 1.78 'J.25 17.81 1].00 10.10 2.4 10 0 13.00 
13.10 10.20 

' I 
13 .40 9.00 1'.25 8 2.62 '1.1'1 1,U3 14.00 9.60 HS 1'-40 
14.30 9.90 15.00 

14.9$ 10.55 11 0 ,S.80 
9 2.62 10.77 16.01 15.00 10.60 3.4S 1}, 16.40 

16.00 11.60 12 16.SO ----- 
16.65 12.15 17.40 ~ 

:I 10 2.62 12.37 17.61 11.00 12.SO 3.45 1UO ~ 17.85 13.3S 18.20 .., 
z 

1a.~ 13.70 14 18.90 Q 
V\ 11 7.67 13.94 1'.18 19'. 14.SO 3.4S 15 1'1.50 z 

19.55 IS.OS 1.!. 19.75 w 
:I 
Q 

19.75 15.25 15 ~0.45 
20.00 15.50 16 io.so 

12 2.62 1554 20.71! 21.00 16.50 3 . .45 16 fl .35 
21.2S 16.75 I 

21.30 16'.80 22.00 13 7.62 17.1'2 22.36 22.00 17.50 3.45 22.50 
23.00 18.50 J2.95 

23.05 18.SS !3.6() 
2.62 18.72 23.96 21..00 19 _!,() 3.~s 2'00 • o., ... ......... 

24.70 20.20 fUO t'\eir-•• .. ry ..,_. ~► 
totloti•" ., "·- _,,. t ■n~ ...,. l. 

2,.eo 18.W 19 rs.so 
25.00 18.70 20 t6.30 1S 3.53 18.6' 2S.7D 26.00 19.70 4.6 20 0 26.70 
26.40 20.10 
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GacoU'Packinqs 
Standard 
Metric Sizes 
lho,e ruckfnuc mu I\Ullllillly SUtlplic1t 
,11 G,tco Qr.•1ht H9 (69 I R.H.D.) 

UM 125 
UM 168 

i UM 16(;6 
UM 169· 
"UM 16f6 
UM 176 
UM 186 

f UM 1885 
UM 206 
i•UM 20108 

UM 2210 
•UM 22108 
i UM 22126 

UM 2412 
•UM 241210 
t UM 24146 

UM 258 
•UM 261010 

t UM 25166 
UM 2810 
•UM 261210 
t UM 26166 

VM 2812 
•UM 281410 
•UM 281610 
i UM 28186 

UM 3010 . 
VM 3013 
UM 3016 
•UM 301610 
•UM 301B10 
t UM 30206 

UM :l214 
UM 3216 
•UM 321610 
i UM 32226 

UM 3418 
i UM 341$10 
•UM 342210 
UM 3512 
UM 3516 
•UM 351812 
i•UM 352010 

UM 3616 
UM 3620 
'UM 362010 

f UM 372210 
•UM 3817 
•UM 3818 
•UM 382210 
i UM 382310 

UM ◄018 
UM ◄020 
•UM ◄02012 
•UM 402410 1'r-'7~t· ·1·,· ~-.,·~- ~f•~E :~ff 0 f:,\ ' , f UM 422710 •' . ' I ,· •UM 423010 ~l . ; . i I • ~ -'~' -1 UM ◄320 \•· t '.1 -· f UM 432810 

I,: ._ 1 ( ' • • UM ◄526 -.,~---, t : : ~ . •UM 4!>2512 
:it.,.. ' J' :•UM 4~3010 L, _.-.,;_ ~ -· 'UM 463210 

'1,. , ~ ... ,. 

ROD DIA -- 

Sitea merked thuaf conf rm to BS~ 658: ~ 9 
S ilea marked thua • •r• pr ferred liat•• •nd • 
•·• -·-- ----- ~ -·-- ··----- • .i 

Cyli et Rod : 
Bo t (lin, 
12 -"-';'5 
16 ·e 
16 6 
16 8 
16 8 
17 •6 
18 i6 
18 ~ 
20 ~ 
20 1~ 
22 1() 
22 10 
22 12 
24 12 
24 12 
24 1i' 

. 26 a 
26 10 
25 16 
26 10 
26 lli! 
26 16 
28 12 
28 14 
28 1li 
28 18 
30 10 
JO 13 
30 16 
30 16 
30 t~ 
30 20 
32 14 
32 1G 
32 t6 
32 ii 
34 18 
34 1!1 
34 2l 
35 12 
35 15 
35 lll 
35 20 
36 18 
36 20 
36 20 
37 2;. 
38 17 
38 18 
38 22 
38 23 
40 18 
-40 20. 
40 20 
40 u 
40 25.' 
42 22: 
42 25' 
42 l7 
42 )O 
43 10: 
43 ~8 
45 25 
45 25 
45 30 --~ 32 

PACKING 1.0. A 

6 - 16 ,:o 
26 - ,oo 5.0 

Ovu, 100 J.O i ·; 

0 
ould be choa•n when ·•-------·. ·- - 

8 Htiighl B•t. 
- - 

2-~ 1 6 
1 II 3.~ 
1 (l 3 
1 (i 3 
1 8 4 
1 6 3 , 8 ' t 6 3 
1 8 4 
I 8 ' 1 6 3 
I 8 4 
1 6 3 
I 6 3 
1 10 6 
1 8 3 
1 ti 3 
1 10 6 
1 8 3 
1 a 4 
1 10 6 

' ti 3 
1 10 15 
1 10 6 
1 10 6 , e 3 
1 10 6 , 10 6 , 8 4 
1 10 6 
l 10 6 
1 II 2 
1 10 6 
1 8 ' 1 10 6 
1 ti 3 
1 a ' 1 10 ' 6 
1 10 

I 
g 

1 12 .G 
1 10 6 
1 12 I • 1 10 I I 

' 10 i ,. 
1 II 4 
1 10 : 6 
1 10 6 
1 10 ! ti 

' 10 I I 
1 10 I 6 
I 10 6 
1 10 I 
1 10 

I 
6 

1 12 ti 

' 10 I 6 
1 10 ; 1· 
1 10 6 
1 a I 4 
1 10 ' 6 
2 10 I I 
1 12 / II 
1 , 10 I 6 , 10 6 

I 1 12 I 6 
2 10 ' 6 
2 10 6 
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------------- ... ® ucc Suction · Elements 
A complete range of suction strainer elements 
is available from½" through 3" NPT. All units 
are designed to give maximum efficiency at full 
flow ratings. The filter media are either 
phosphor bronze or stainless steel mesh, and 
can be easily cleaned. They are suitable for 
use with nearly all hydraulic fluids, lubricants, 
coolants, cutting fluids and mineral oils (the 
phosphor bronze models are not recom 
mended for water-glycol). 
Models are available in 125 micron, phosphor 
bronze mesh, with no bypass; and in 140 
micron, stainless steel mesh, with 3 psi bypass 
(see ordering charts below). Other mesh sizes 
available on request in OEM quantities. 
"Nominal" flow ratings shown· below are based 
on 5 fps flow velocities in Schedule 40 pipe. 
Clean elements will pass the nominal flows at 
or below 0.35 psi pressure drop (mineral oil at 
approximately 165 SSU). 

) 

BYPASS 
(optional) 

- 

Mod.t No. Nominal Flow Port FIiter Area Weight 
A 

Dimensions 
8 

GPM L/mln. (NPT.) 1n.:r Cffl2 lbs. kg. In mm In mm 
NO BYPASS, 125 micron 

UC-SE-1319 5 18 ½" 25 160 0.3 0.12 4.0. 102 1.8 44 
UC-SE,..1320 a 31 ,,, ... 40 260 0.5 0.21 5.0 1.~. 2.5 -~ 

- UC-SE-1457 14 51 ··1" ·ao . 520 0.6 0.29 6.3 159 - ·is··;, .- 63 
UC-SE-1323 32 120 1½" 128 830 0.9 0.39 5.5 140 3.8 95 
UC-SE-1324 32 120 1½" 200· 1290 0.9 0.41 8.3 210 3.8 95 
UC-SE-1326 52 198 2" 320 2070 1.0 0.47 12.3 311 3.8 95 
UC-SE-1327 52 198 2" 400 2580 1.2 0.56 15.0 381 3.8 95 
UC-SE-1219 52 198 2" 326 2100 2.2 1.00 6.6 168 6.2 157 
UC-SE-1220 75 283 2½" 600 3870 2.6 1.20 8.9 225 6.5 165 
UC-SE-1221 115 434 3" 800 5160 3.1 1.40 11.4 289 6.5 165 

WITH BYPASS (3 psi full open), 14q micron 
SE12-6-3 8 31 3/,' 82 400 o.s 0.23 3.1 78 2.6 67 
SE13-8-3 14 51 1" 110 710 0.7 0.32 5.4 136 2.6 67 
SE14-10-3 23 88 11/,." 162 1050 1.0 0.45 6.9 174 3.4 86 
SE15-12-3 32 120 1½" 225 1450 1.2 0.54 8.1 204 3.4 86 
SE16-16-3 52 198 2" 340 2190 1.8 0.82 10.0 225 3.9 100 
SE17-20-3 75 283 2½" 400 2580 2.3 1.04 10.1 257 5.1 130 

.. SE18-24-3 115 434 3" 500 3230 3.0 1.36 11.8 298 5.1 130 
'-.....,,) \... ~ 

_J 
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ucc ®Filtered 
Filler Breathers 

UCC Air Breather Filters and Oil 
Fillers are combination units for 
filtering the displacement of air 
into the reservoir and for straining 
the oil when filling. UCC Air 
Breather Filters, with or without 
OilFiller Strainers, are also 
available for use with pressurized 
hydraulic reservoirs. They main 
tain pressure in the reservoir by 
means of an integral air relief 
valve and also incorporate a 
vacuum breaker. 
For use on machine tools, mobile 
machinery, agricultural equipment, 
industrial power units, etc. 

Designed for HIGH BREA THEA 
CAPACITY. 
All breathers incorporate HIGH 
RETENTION capacity FOAM 
t:IL TEA ELEMENTS with 15 or 40 
nlcron ratings. 
Air intake located on underside of 
cap to reduce ingestion of dirt and 
water from the atmosphere, in 
suring LONGER FILTER LIFE. 
Finished in Nickel Chrome to 
RESIST CORROSION and main 
tain HIGH QUALITY 
APPEARANCE. 

BAYONET Styles (A, B and F) 
include mounting plate;· strainer ·· 
basket, gaskets and self-tapping 
screws. Strainer basket has slotted 
design and inverse conical end for 
INCREASED POUR RATE; made 
of tough Nylon to resist puncture. 
SCREW-IN Styles (D and E) in 1/," 
and 3/," NPT. 
PUSH-ON breather (Style C) fits 
onto end of 11/2-" 0.0. pipe. 
SIDE MOUNTING Bayonet Style 
( F) for side of reservoir attachment 

i::or PRESSURIZED RESERVOIRS, 
.. .Jayonet style "A" and screw-in 

'\yle "D" are available with 
..,Jilt-if) relief valves for 5 psi 
or 10 psi. 

Style D & E 

Style F 

Style A & B 

Micron capacity•• 
Part Number Style Rating Breather Description CFM GPM 
UC•AB-1163-40 40 Non-pres. SAE bayonet 25 ~ 192 
UC-AB-1163-15 15 Non-pres. 15 114 
UC-PAB-1730-40-5 A 40 5 psi-pres. 25 192 
UC•PAB-1730-15•5• 15 5 psi-pres. 15 114 
UC-PAB-1730-40-10 40 10 psi-pres. 25 192 
UC-PAB-1730-15-10• 15 10 psi-pres. 15 114 
UC-AB-1380-40 B 40 Non-pres. Mini-bayonet 10 72 

. . . UC•AB-.1380-15 ,15 . Non-pres . 5 36 
UC-AB-1381-40 C 40 Non-pres. Push-on 25 192 
UC-SAB-1562-40 40 Non-pres.- 3/," NPT screw-in 25 192 
UC-SAB-1562-15 15 Non-pres. 15 114 
UC-SPA-1731-40-5 D 40 5 psi-pres. 25 192 
UC-SPA-1731-15•5• 15 5 psi-pres. 15 114 
UC-SPA-1731-40-10 40 10 psi-pres. 25 192 
UC-SPA-1731-15-10* 15 10 psi-pres. 15 114 
UC-SAB-1563-40 E 40 Non-pres. 1/," NPT screw-in 10 72 
AB-1163-40-21 F 40 Non-pres. Sidemount, 25 192 
AB-1163-15-21 15 Non-pres. SAE ba onet 15 114 
AB-1163-20 Strainer protector for Style A and F strainer baskets. 
AB-1163-21 Side mount ass'y. (included with style F). 
AB-1163-22 6" stainless steel basket (use with Style A). 
-To special order only, In OEM quantities. 
--cFM is airflow rating. GPM refers 
to equivalent drawdown rate. 
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) 

Style A · 
Air Breather Flange Type 

I ,.r 111 ◄ 49mm 

Drill 111a.-• (or 4.5 mm) holes, 
6 places, on 2.75" (70.0 mm) min. 
dia. to 2.88" (73 mm) max. dia 
bolt circle; for 3/us" (4.76 mm) 
self tapping screws. 

Style B 
Air Breather Flange Type 

I,. ,.r ..,. 
4'mm,~I .... -- 

~ I - ~ 
• e "". e 
N N .. 

Wt 0.50 lb. 
(0.23 kg.) 

1.33mm 
Drill 11/64" (or 4.5 mm) holes. 
3 places. on 1.63" (41.3 mm) dia. 
bolt circle; for 3/18" (4.76 mm) 
-self tapping screws. 

Style C 
Air Breather Push On Type 

1.. ,:-mm ·1 

[~ 

Wt 0.4 lb. (0.19 kg.) 

Sultabltl for 1½• 139 mm) 0.0. ~- 

Style D 
Air Breather Threaded Type 

1.39 (35 mm) IVF 

Wt: 0.5 lb. (0.20 kg.) 

Style E 
Air Breather Threaded Type 

us· ,,e mm) Alf 

Wt 2 Oz. (57 gl 

ACCESSORIES 

•.oo- 

0rlll7ptKetlor 
'/,·20 belts (aul)l)ii..:I). 

Wt 1.3 lb. (0.8 IIQ. I 

- _,___ 
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---------------~ 
Worldwide Distributors 

UCC Product-. Inc. la ••• th• hydraunc ecc ... o,y le.cler. 

Argentina 
Australia 
Austria 
Bangladesh 
Belgium 
Brazil 
Bulgaria 
Chile 
Columbia 
Czechoslovakia 
Denmark 
Eire 
Finland 
France 
Germany-Eastern 
Germany-Western 
Greece 
Netherlands 
Hong Kong 
Indonesia 
Iran 
Italy 

• Israel 
Japan 
Kuwait 
Luxembourg 
Malawi 
Malaysia 
Mexico 
Mozambique 
NewZuland 
Norway 
Peru 
Philllpines 
Portugal 
Singapore 
South Africa 
Spain 
Sweden 
Switzerland 
Taiwan 
Thailand 
Turkey 
U.K. 
Venezuela 
Yugoslavia 
Zambia 

_) 
UCC PRODUCTS Inc. 
23645 Mercantile Road 

,... . •••·• t ; • It C: I\ 
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ALABAMA 
FLUID POWER SYSTEMS, INC. 

Birmingham . . . . . . . . . . . . . . . . . . . (205) 798-9440 

ARKANSAS 
HYDRA-SEAL OF ARKANSAS, INC. 
little Rock . . . . . . . . . . . . . . . . . . . (501) 562-6800 

CALIFORNIA 
HYDRAULIC CONTROLS, INC. 

Emeryville . . . . . . . . . . . . . . . . . . . (415) 658-8300 
Fresno . . . . . . . . . . . . . . . . . . . . . . (209) 268-4291 
Hawthorne . . . . . . . . . . . . . . . . . . . (213) 757-2246 
Redding . . . . . . . . . . . . . . . . . . . . . (916) 246-2336 
San Diego . . . . . . . . . . . . . . . . . . . . (714) 262-2453 
Stockton . . . . . . . . . . . . . . . . . . . . (209) 466-1531 
Tulare . . . . . . . . . . . . . . . . . . . . . . (209) 688-2911 
Yuba City . . . . . . . . . . . . . . . . . . . . (916) 674-0900 

COLORADO KANSAS 
THE HYDRAULIC CENTER WILLIAMS EQUIPMENT COMPANY 

Denver . . . . . . . . . . . . . . . . . . . . . . (303) 399-5151 Olathe . . . . . . . . . . . . . . . . . . . . . . (913) 782-4940 

CONNECTICUT 
KENETT CORPORATION 

Westboro, MA 

DELAWARE 
THE N.B. COCHRANE COMPANY 

Baltimore, MD . . . . . . . . . . . . . . . . . (301) '467-4884 · LOUISIANA 
T. H. PARIS, INC. WOMACK MACHINE SUPPLY COMPANY 

Trenton, NJ . . . . . . . . . . . . . . . . . . (609) 882-6550 Harvey . . . . . . . . . . . . . . . . . . . . . . (504) 362-5800 

FLORIDA 
CIRCUIT ENGINEERING, INC. 

Jacksonville . 
Miami . 
Tampa . 

FLUID POWER SYSTEMS, INC. 
Birmingham, AL . 

GEORGIA 
LIVINGSTON & HAVEN, INC. 

Atlanta . 
Augusta 

ILLINOIS (Southern) 
STURGIS EQUIPMENT COMPANY 

St. Louis, MO . 

(617) 366-5766 

(904) 721-1414 
(305) 235-4284 
(813) 247-6441 

(205) 798-9440 

(404) 997-3002 
(404) 736-6618 

(314) 997-7950 

·ILLINOIS (Northern) 
VECTOR ENGINEERING, INC. 

Schaumburg (312) 529-1875 

INDIANA 
fiYTECH FLUID POWER, INC. 

Fort Wayne . . . . . . . . . . . . . . . . . . . (219) 489-1309 
Indianapolis (317) 253-4444 

VECTOR ENGINEERING, INC. 
Schaumburg, IL . . . . . . . . . . . . . . . . (312) 529-1875 

IOWA (Western) 
WILLIAMS EQUIPMENT COMPANY 

Olathe, KS (913) 782-4940 

IOWA (Eastern) 
HYDRA-POWR, INC. 

Cedar Rapids . . . . . . . . . . . . . . . . . . (319) 366-4504 
Plymouth, MN . . . . . . . . . . . . . . . (612) 559-2930 

KENTUCKY 
HYDROTECH 

Louisville . 
STURGIS EQUIPMENT COMPANY 

St. Louis, MO . 

MAINE · 
KENETT CORPORATION 

Westboro, MA . 

MARYLAND 
THE N.B. COCHRANE COMPANY 

Baltimore 
Hagerstown . 

LIVINGSTON & HAVEN 
Richmond, VA . 

WEST VIRGINIA FLUID POWER, INC. 
Barboursville, WV . 

(502) 459-7771 

(314) 997-7950 

(617) 366-5766 

(301) 467-4884 
(301) 790-0500 

(804) 276-0031 

(304) 736-0418 

MASSACHUSETTS 
KENETT CORPORATION 

Westboro (617) 366-5766 
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MICHIGAN 
MORRELL COMPANY 

Grand Blanc . . . . . . . . . . . . . . . . . . (313) 694-3140 
Grand Rapids . . . . . . . . . . . . . . . . . (616) 454-2523 
Troy . . . . . . . . . . . . . . . . . . . . . . . (313) 585-3700 

MINNESOTA 
HYDRA-POWR, INC. 

Plymouth, MN . . . . . . . . . . . . . . . . . (612) 559-2930 

MISSISSIPPI 
AIREQUIP-HYDRAQUIP 

Jackson . . . . . . . . . . . . . . . . . . . . . (601) 969-7022 
(800) 647-5256 

MISSOURI (Western) 
WILLIAMS EQUIPMENT COMPANY 

Olathe, KS· . . . . . . . . . . . . . . . . . . . (913) 782-4940 

MISSOURI (Eastern) 
STURGIS EQUIPMENT COMPANY 

St. Louis (314) 997-7950 

NEBRASKA 
WILLIAMS EQUIPMENT COMPANY 

Omaha . . . . . . . . . . . . . . . . . . . . . . (402) 334-1690 

NEW HAMPSHIRE 
KE NETT CORPORATION 

Westboro, MA 

NEW JERSEY {Northern) 
JARETT INDUSTRIES, INC. 

Cedar Knolls . . . . . . . . . . . . . . . . . . (201) 539-4410 
THE RODEN COMPANY 

Cranford 

NEW JERSEY (Southern) 
T.H. PARIS, INC. 

Trenton • . 

NEW MEXICO 
WOMACK MACHINE SUPPLY COMPANY 

Lubbock, TX . 

, 11:W YORK 
I IIJGHES INDUSTRIAL PRODUCTS, INC. 

Clarence . 
Rochester . 
Schenectady . 
Syracuse . 
Elmira . 
lamestown . 

(617) 366-5766 

(201) 276-7330 

(609) 882-6550 

(806) 763-7001 

(716) 759-8375 
(716) 232-4185 
(518) 372-5781 
(315) 437-5730 
(607) 732-1470 
(716) 484-8856 

New York City and Long Island 
KENETT CORPORATION 

New York . . . . . . . . . . . . . . . . . . . . (212) 832-3267 
Plainview (516) 938-1682 
Westboro, MA . . . . . . . . . . . . . . . . . (617) 366-5766 

NORTH CAROLINA 
LI-YINGSTON & HAVEN, INC. 

Charlotte . 
Clemmons 
Raleigh 

NORTH DAKOTA 
HYDRA-POWR, INC. 

Plymouth, MN . . . . . . . . . . . . . . . (612) 559-2930 

OHIO 
MORRELL COMPANY 

Troy, Ml (313) 585-3700 

OHIO (Southern) 
HYDROTECH 

Cincinnati . . . . . . . . . . . . . . . . . . . . (513) 891-4600 
Columbus . . . . . . . . . . . . . . . . . . . . (614) 846-8484 
Dayton . . . . . . . . . . . . . . . . . . . . . (513) 293-8157 
Louisville, KY . . . . . . . . . . . . . . . . . (502) 459-7771 

OHIO (North Eastern) 
ATLAS FLUID COMPONENTS, INC. 

Akron . . . . . . . . . . . . . . . . . . . . . . (216) 923-4853 
Cleveland . . . . . . . . . . . . . . . . . . . . (216) 621-4692 

OKLAHOMA 
WOMACK MACHINE SUPPLY COMPANY 

Oklahoma City . . . . . . . . . . . . . . . . (405) 232-2571 
Tulsa . . . . . . . . . . . . . . . . . . . . . . . (918) 836-7763 

OREGON 
POWER TRANSMISSION PRODUCTS , 

Albany : . 
Coos Bay . 
Eugene . 
Klamath Falls . 
LaGrande . 
Medford . 
Portland 
Redmond 
Roschurg . 
Salem • . 

S.A.S. FLUID POWER, INC. 
Portland . 

(704) 588·3670 
(919) 766-4768 
(919) 787-8498 

(503) 928-4514 
(503) 267-3143 
(503) 342-8104 
(503) 884-3711 
(503) 963-4186 
(503) 779-4045 
(503) 227-1272 
(503) 548-4561 
(503) 673-5549 
(503) 588-0780 

(503) 256-5110 
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PENNSYLVANIA (Western) 
R.L. MILLER, INC. 
·Bethel Park (412)531-0111 

PENNSYLVANIA (Eastern) 
T.H. PARIS, INC. 

Trenton, NJ . . . . . . . . . . . . . . . . . . (609) 882-6550 

RHODE ISLAND WEST VIRGINIA (Southern) 
KENETT CORPORATION WEST VIRGINIA FLUID POWER, INC. 

Westboro, MA . . . . . . . . . . . . . . . . . (617) 366-5766 Barboursville . . . . . . . . . . . . . . . . . . (304) 736-0418 

SOUTH CAROLINA 
LIVINGSTON & HAVEN, INC. 

Charleston . . . . . . . . . . . . . . . . . . . (803) 577-0556 
Columbia . . . . . . . . . . . . . . . . . . . . (803) 798-2555 
Greenville . . . . . . . . . . . . . . . . . . . . (803) 288-7517 

-· SOUTH DAKOTA 
HYDRA-POWR, INC. 

Plymouth, MN 

TENNESSEE 
LIVINGSTON & HAVEN, INC. 

Knoxville . 
Nashville . 

HYDRA-SEAL OF ARKANSAS, INC. 
Memphis . 

TEXAS 
WOMACK MACHINE SUPPLY COMPANY 

Dallas . 
Ft. Worth ...•................ 
Houston .•.....••................ 
Lubbock . 
Odessa 
San Antonio . 
Tyler . 

(612) 559-2930 

(615) 524-9879 
(615) 327-1243 

(901) 396-1025 

(214) 357-3871 
(817) 335-5701 
(713) 748-6400 
(806) 763-7001 
(915) 333-6696 
(512) 342-3231 
(214) 593-0157 

UTAH 
INDUSTRIAL AIR HYDRAULICS, INC. 

Midvale . . . . . . . . . . . . . . . . . . . . . (801) 566-6171 

VERMONT 
KENETT CORPORATION 

Westboro, MA : . - (617) 366-5766 - 
VIRGINIA 
UVINGSTON & HAVEN, INC. 

Richmond . . . . . . . . . . . . . . . . . . . (804) 276-0031 
THE N.B. COCHRANE COMPANY 

Baltimore, MD . . . . . . . . . . . . . . . . . (301) 467-4884 

WASHINGTON 
S.AS. FLUID POWER, INC. 

Seattle . . . . . . . . . . . . . . . . . . . . . . (206) 767-5660 

WEST VIRGINIA (Northern) 
R.L. MILLER, INC. 

BethelPark,PA (412)531-0111 

WISCONSIN 
FLUID SYSTEM COMPONENTS, INC. 

Green Bay . . . . . . . . . . . . . . . . . . . (414) 337-0234 
Oak Creek (414) 546-1502 

NORTH AM~RICAN BRANCHES OUTSIDE 
CONTINENT AL U.S.A. 

CANADA 
BASIC HYDRAULICS & IND. EQUIPMENT, LTD. 

Welland, Ontario . . . . . . . . . . . . . . . (416) 735-0510 

MEXICO 
HERLO HIDRAULICA, S.A. 

Tlalnepantla, Edo de Mexico . . . . . . . (905) 390-4566 
(905) 390-3174 

Veracruz, Ver. . 2-51-65 
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Corporate Offices Regional Offices 
THE REXROTH CORPORATION 
INDUSTRIAL HYDRAULICS DIVISION 
2315 City Line Road 
P.O. Box 2407 
Bethlehem, PA 18018 
Telex 847498 (215) 694-8300 

(Manufacturing, Engineering, Design, r abric.nion, Sales, 
Marketing and Testing) 

THE REXROTH CORPORATION 
MOBILE DIVISION 
1700 Old Mansfield Road 
Wooster, OH 44691 
Telex 986335 . . . . . . . . . . . . . . . . . . . (216) 262-2010 

I Manufacturing, Engineering, Design, Fabrication, Sales, 
arketing and Testing) 

THE REXROTH CORPORATION 
INDRAMAT DIVISION 
248 James Street 
Bensenville, Illinois 60106 
Telex698421 (312)860-1010 

THE REX ROTH CORPORATION 
Mr. Jack Kelly, Automotive Marketing Manager , 
1050 East Maple Road 
P.O.'Box 363 
Troy; Ml 48084 . . . . . . . . . . . . . . . . . (313) 589-3548 

THE REXROTlrl CORPORATION 
Mr. Bruce Bakken, Regional Sales Manager 
One Appletree Square 
Bloomington, MN 55420 . . . . . . . . . . . (612) 854-7344 

THE REXROTH CORPORATION 
Mr. George Mitchell, Regional Sales Manager 
P.O. Box 7263 
Charlotte, NC 28217 . . . . . . . . . . . . . . (704) 5884288 

THE REXROTH CORPORATION 
Mr. James R. Mollo, Regional Sales Manager 
2975 South Park Road • Suite 14 
Bethel Park, PA 15102 (412) 431-8300 

THE REXROTH CORPORATION 
Mr. C. J. Eisinger, Regional Sales Manager 
2000 South Post Oak Road- Suite 2300 
Houston, TX 77056 . . . . . . . . . . . . . . . (713) 623-8377 

• 
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Bethlehem, Pa. 18018 
215 I 694-8300 

Description 

Check Valve Type S 
Sizes 6 (1/4") to 30 (11/2") up to 4500 PSI 

for in-line mounting or as cartridge unit 

RA 
20377 

Issue: 1.75-U.S.A. 

The check valves type S serve to give leakfree ctosure in one direction 
and free return flow in the other. 

The stroke of the valve poppet is limited by a stop. The built-in spring 
supports the closing stroke, and also serves to hold the valve poppet in 
the closed position. 

Four versions are available, with cracking pressures of 7, 22 or 45 PSI 
or without a spring. 

A check valve cartridge is also available, suitable for mounting in 
manifold blocks. Two models are available: straight or angled valve 
~midge. 

Ordering Code 

Model Number 

Check valvt1 -s 

Siu 6 (T/4•) - 6 
Sizt11 8 (318"1 - 8 
Siu TO (T/2•) • TO 
Siu T5 (314•) • 15 
Size 20 rr·J •20 

! Size 25 ( T T/4•) •25 
Siu 30 (1 t12•J •30 

.r tn-tin« mounting 

► s A • ls 
Unit 

Sizt1 

Conn«:rion• 

Typtl No. 0 (without q,ring) 
Type No. 1 (cracking prfilura 7PSI) 

(Su,nd.,dJ 
Ty,» No. 2 (cracking prauura 22 PSI) • 2 
Typ11 No. 3 (cracking pn,uura 45 PSI) • 3 

-o 
- 1 

Duignno. 

non• 
f•P11Cifitld by factory) 

-o 
Modification no. 

Part numoer« for ch11Ck valvt1 cartridge 

Add further 
details in 
clear text 

Straight valw, 
Type No.1 No.2 No.3 
Sizt1 6 ( T/4•) 301889 301 896 301 903 
Sizt1 8 (3/8-J 301890 301897 301904 
Size 10 r11rJ 301891 301 898 301905 
Size 15 (314•1 301892 301899 30T 906 
Size 20 (1 •J 301893 301900 301907 
Size 25 (1 114•) 30T 894 301901 301 9()8 
Sizt1 30 (1 112•) 301895 301902 301909 

Angled Valve 
Type No.1 No.2 No.3 
Size 6 (1/4•) 301 910 301917 301924 

' Size 8 (3/8•1 301911 301918 301925 
Size 10 ( 112•) 301 912 301919 301926 
Sin 15 (314-1 301913 301920 301927 
Size 20 r1•J 301914 301921 301928 
Size 25 (1 114•) 301915 301922 301929 
Siz11 30 ( 1 112•J 301916 301923 301930 

Technical Data (Valve descri, tion: RA. 20 000) Spares information: BE 20 377-E) 

Hydraulic medium Petroleum SaStl Fluids 
Fluid tempt1n1ture range -2:ZOF to +1760F 
Viscosity ra~ 35 to 1750 SSU 
Max. operating prassnA 4500 PSI 

Cracking prassura (PSI) 7 (TypeNo.1); 22 (No.2);45 (No.3) 
Sizt1 6(1/4'] 8(:lm, 10(112 J 75(3/(J 2~ T'J 12~!14' sat 112, 
Flow Rating (GPMI 

2.6 4.8 7.9 17.2 30.4146.3 68.8 vetocitv • 20 ft/s 

Performance Curves 

Pressure drop 4p related 
to flow Q, shown for 
various cracking pressures 

60 ~-....--......----. Sin 
45 6(1/,r) 

0 

I ~ 
::: 6() 
~ 

6() 
Size 

Q. 45 15 (314•) 45 ~ 
Q. 

30 30 0 ~ Q. -s :i~ .. 15 ~ Q.~15 :5 
i l~- 
it 0 10.4 20.8 31.2 0 

FlowO (GPMJ 

1.3 2.6 3.9 
Flow O (GPM) 

/ 
i.," 

/ 
V 

13.2 26.439.6 52.8 
FlowO (GPMJ 

0 2.6 5.2 7.8 
FlowO (GPM) 

6() ,----,----,----, Size 
45 25 (1 1/4*} 45 

0 26.4 52.8 79.2 
FlowO (GPMI 

0 

60 

5.2 10.4 
FlowO (GPMJ 

I -- ,----- ' 

1 
I 

I 

r I 

Sizt1 
30 (1 1/'r) 

0 26.4 52.8 79.2 105.6 
FlowO (GPMI 

_, 



30 20 25 (7%1 Siza (1 ·J (1114• 
Dia D1 Dia D1 1 114• 11/'r 

~ 

D1 V4" t•NPT 
NPr NF1" 

Ht 0.866 1.102 1.358 1.634 2.087 2.717 2.953 Q 
H1 L1 2.283 2.283 2.835 3.346 3.858 4.124 5.197 

T1 0.412 0.472 0.551 0.630 0.709 0.781 0.866 

AIF 0.748 0.945 1.181 1.417 1.811 2.362 2.559 Lt 
W•ight 

0.22 0.44 0.66 ,. 1 2.2 4.4 5.5 Lbs 

S.at 
iced in at 
-7tPF 

Dia 

Di• 

Can be used as angled 
va/119 tor up to20ft/1 

Sin 6 8 10 15 20 25 30 
(1/4") {3/8") (1/2"} (3/4") ,,., (1114'? (1112, 

D1 O.:B429 0.51251 0. 67Cm 0.88:B6 1.10318 1.4183) 1e;tls;. 
0.39370 0.51181 o.~0.86614 1.10ZE 1.41732 1 ""'""" 

D2 0.236 0.315 0.394 0.591 0.787' D,984 1.181 

03 0.43413 0.56224 0.7tB72 094618 1.182«) ~~ 1.73:BI ,,,,,.,,., .. In"'" 1R In"""""' 1n OAAOO 1.1811/l f .,..,.,.,, 

Stroke 0.157 0.167 0.157 0.197 0.197 0.276 0.276 

Lt 0.314 0.314 0.453 0.571 0.630 0.965 0.984 

L2 0.748 0.109 0.827 1.063 1.142 1.535 1.654 

L3 0.858 0.898 1.134 1.433 1.132 2.165 2.480 
L4 1.113 1.291 1.528 1.906 2.323 2.814 3.268 

LS 0.109 0.709 0.906 1.102 1.299 1.614 ) 1.850 
W•lflht 0.11 0.11 0.11 0.22 0.44 0.55 o.66 I Lbs 

Angled Valve 

S..t Dia 03 

Sin 6 8 ro ~ ~ u 30 
(114'? (3/8") (112'? (3/4") (1") (11/4") (11/2"} 

D1 
0.39tl29 0.51251 O.o7aXJ 0.815li!16') 1.1C318 I 1.4183) 1 
0.39370 0.51181 0.8!S29 0.86614' 1.tOZEI 1.41732 1 

D2 0.236 0.315 0.394 0.591 

D3 0.43413 0.56224 0.70972 0.94618 
0.433)7 0.55118 O.'lrB$ OJJ44EB 

04 0.236 0.315 0.394 0.591 0.787 1.181 

Strok• 0.157 0.157 0.161 0.191 0.197 0.216 0.276 

~ 
Lt 0.441 0.464 0.563 0.709 0.74() 1.122 1.122 

·- L2 0.374 0.374 0.453 0.571 0.630 0.965 0.984 

L3 0.394 0.630 0.630 0.709 0.906 1.220 1.457 
....... - .,,.. ____ ., __ 

L4 0.650 0.846 0.925 1.004 1.181 1.693 1.810 

LS 0.807 1.043 1.161 f.339 1.594 2.264 2.500 

L6 1.122 1.437 1.555 1.811 2.185 2.972 3.287 

Waight 0.11 0.11 0.11 0.22 0.44 0.55 0.66 Lbs 

S mbol 

~ 
~ 1-,,_,,_ ,,_ ,,_ ,,_ ,,_ ,,_ ,,_ ,,_ -r-:::--:--:----------;..._ 

i...:S:::e:::c;.!.t,:.::'o;.:;n:.,_ +-=...;;.;.;.;:~-....:_------.......j.., 
~ 
'{ 
ct: 

Tele, 84 -1498 
THE REXROTH CORPORATION/BETHLEHEM, PA. 18018 

2315 C,1 Line Ruan L V I P Phone: 215/694-8300 

2 !§B!lffl All righrs rn•rwtd - Subiet:r to ,..,;.;on 

-----•-·---··-·--·-···•--· ----·-·-- .. - 
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BETHLEHEM, PA 18018 

ENGINEERING 
DATA SHEET 

MINIATURE DIRECTIONAL CONTROL VALVE 
WE 6 (1/4") 4 WAY & 3 WAY VALVE 

SOLENOID DIRECT OPERATED SUBPLATE MOUNTING 

Mounting to ANSI D01 4600 psi (315 bar) Flow see Page 4 

31 

• 
RA 23177 
ISSUED: 3-81 

·) 

4WE 6 .. 50/AG • 24 NDL/5 
Central Junction Box with 
Indicator Lights 
Optional Feature "DL" 

4 WE6 .. 50/AW 220 · 60 NZ5.L/5 
4 Way 3-Position with 
Indicator Light in Plugs. 
Optional Feature "Z5L" 

·( 

GENERAL DESCRIPTION 
The 4 way or 3 way directional control valve is used in a hydraulic 
circuit to control the direction of motion of a hydraulic cylinder or 
motor. The command signal is electric. The WE6 valve is direct acting, 
in that the solenoid (2) forces act directly on the spool (3) through 
a push pin (5). Three position valves, in addition to controlling forward 
and reverse motion, have a center or neutral position. The flow con 
figuration in the center position is determined by the spool selected. 
This center position is achieved when the solenoids are de-energized. 
Centering springs (41 center the spool (3) in the valve body ( 1). 

Pushbunon manual overrides (6) allows the manual operation of the 
valve in the absence of electrical power. Indicator lights (8) are wired 
parallel to the solenoid to indicate the electric signal to the solenoid. 
Indicator lights are an optional feature. 

GENERAL SPECIFICATIONS 
SOLENOIDS ... High efficiency 120 volt-60 Hz has an in-rush of 

1 .08 amps and 0.38 amps holding. 

The solenoids for this valve are of the "wet pin" design and 
available for A.C. or D.C. operation. 
Available Voltages: AC• 42, 110, 127, or 220 - 50Hz. 

120, or 220 • 60Hz. 
DC-12,24,52,60, 110,180, 195,or220 

Power Required: AC• ·130VA in-rush 46VA holding 
DC - 26W constant 

Cycles Per Hour: AC 7,200 DC 15,000 
Response Time: Energized AC 30ms. DC 45ms. 

De-energized AC 20ms. DC 20ms. 
Insulation: NEMA Class B (or betted 
Maximum Operating Temperature: 3000F (1500C) 

SOLENOID IDENTIFICATION ••• Consult the spool configuration 
chart to determine the energized flow pattern of the valve. 
Solenoids are marked A or B. (Page 2) 

Electrical .Conduit Box 

4WE 6E50/AND/5 
4 Way 2-Position with 
Terminal Box 
Optional Feature "N 0/5 

4WE 6 .. 50/AW 220 · 60 NZ4/5 
4 Way 2-Position with Plug 
Connector on Solenoid. 
Optjonal Feature "24" 

OPERATING PRESSURES ... Pressure and cylinder ports to 4600 
psi (315 bar). Tank port 1500 psi (100 bar) operating with AC 
solenoids or 2300 psi ( 160 bar) operating with DC solenoids. 

3 WAY VALVE OPERATION ••. When using spools A or Band 
the operating pressure exceeds the return line pressure, the T 
port must be piped to the drain (tank), as a leakage port. 

FLOW RATING, .• See charts (Page 4.) Flow in center position for 
spools O and W, as compared to the J spool, is 6% and 3% for the 
V spool of the normal valve flow area. 

OPERATING TEMPERATURE ... From -20°F (-30°C) to 
16QOF (7QOC) 

SEALS AND FLUIDS ... The Rexroth valves are supplied as a 
standard with Buna-N seals. These seals are suitable for use with 
petroleum base hydraulic oils, also most water glycol and water 
in-oil emulsions. 
As an OPTIONAL FEATURE Viton seals are available which 
are compatible with most phosphate ester fluids. 

VISCOSITY RANGE ... 35 SSU (2.8cSt) to 1750 SSU (380cSt) 

MOUNTING POSITION ... Optional 

APPROXIMATE WEIGHT ... 
Single Solenoid Valves 
Double Solenoid Valves 
Subplates G341 /5 

G342/5 
G502/5 

See "General Description" for Details of Valve Operation 

• 2.6 pounds 
• 3.5 pounds 
• 1 .5 pounds 
• 2.6 pounds 
-4.2 pounds 

(1.2 kg.) 
(1.6 kg.) 
(0.7 kg.) 
(1.2 kg.) 
(1.9 kg.) 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 

REIIROTH 
\!. ,;,,, ;-.:t•i ,,, • ,. II ',tl° 

__j 



32 
ORDERING CODE RA 2: 

4 WE 6 E B 5X/OF A N DL B08 V 

r . ..,. ~RTING ;kdlJ -..- - -,- 

~SEALS 
3 z 3 way 4 = 4 way Omit = Buna-N V = Viton 

SIZE 6 (1/4") ANSI 001 THROTTLE ORIFICE INSERT (Page 51 
SPOOL (See chart below) Omit = If not required 
SINGLE SOLENOID OPERATOR B08 = Throttle dia. 0.031" (0.8 mm) 

Omit • Std. 2 or 3 pas. valve B10 = Throttle dia. 0.039" (1.0 mm) 
2 pas. valves using spools E thru W only, B12 = Throttle dia. 0.047" (1.2 mm) 
spring offset-center pas. to one side ELECTRICAL CONNECTIONS refer to Page 5 

A - Solenoid "A" only MANUAL SOLENOID OVERRIDE 
B - Solenoid "B" only SOLENOID VOLTAGES 

DESIGN SERIES Omrt = 120 volt AC, 60 Hz. 
DOUBLE SOLENOID OPERATOR (2 Position) W + Voltage+ Hz. = All other AC solenoids 

0 "' No spring or detent G + Voltage = DC solenoids 
OF = No spring with detent W110R = DC solenoid with 110 volt 
·Omit "' If not required AC rectifier for all frequencies. 

Order with "ZS" plug only, 

Spring Return 2 Position • 3 and 4 Way Valves Double Operators .. Operator "A" 
Al;! AB A .B 

~ 
~ 

o~b 1:0 : : b I Operator "B" Spring Return O~b .. /0 
p 'T p T 

A: B 
A B 

ta:: 
,A 8 

11/ !~ ·:f :I rm : b I a1v{0:I b tt,b I b I am:a:, b hb ./OF =A i:a l 
P 'r p T p T P T 

I~~!~ 1:f 11 f2JIJ. l>i :E:1!1 II r:ro IX:6:f ti 0001 =8 =C = C .... / .. 

IX:~ ;:f ti 0001 1:X :: ~it !I r:ro =Y I~ 1i ~;t ll r:ro = 0 ... ./.. =D 
3 Pos111011 4 Wav Vdlv1•s Jnd 2 Posit 1011 -1 w,,v 

AB AB AB AB AB AB 

I 0 i ::o :: l b I a/91 ° 1>:1 b ~b IO i ::<1 a(71 a 1:0:~ 1:0:: : b I ~b p T P T p T p T p T p T . 
I ,x :~ ili i:i i:! II I XI; iii II E I~:~ ~: i !I m [A 1g:i ~: III w ~ EB 

I 't!;tr:i Hf, m II 1%:U:HI "' E1.• l~:Z:HI fXITI] = EA 1.• 1rni m i1 [filJ] = EB 1-• . 
II t:H:8:HlX I I! IIEIXI F IU:H:81 ffII8] .· FA 18H:~I SIX] = FB 

II UH:8:H:~ I II !181~1 G l!t:H:BI [Il8] GA 18:H:~I [8IXJ : GB 

I X:H:f3:H:l I I IX!EIUI H IX:R:HI OOEJ ·. HA IElH:l II airu = HB 

1x:~!E!~ m i1 1~sin1 J 1&:~:EI OOEJ JI\ ISli a II (8Irn = JB 

l:~:~!8:~'IH II .1~ Sil II . L lX:~:S cm L,\ · ISi 'I'll II 8Iill = LB 

IXlZ~!I !!I II 12{ IEIUI M IX:2:8 lXIEJ \1A 18Hi:JII Sirn = MB 

II I:H:E!H! ~ I II I~ltl ' p I! l:H:E [[]BJ PA 18]H:XI 900 = PB 

IX:~S!!tlHI IXSl!II = a IXi~B OOEJ OA 1·8H rn II m · OB 
~ 

I Xl~ ~~~!!!!HI IX~ ilHI R I ~:ii:~ i uu HI\ Ii ili ~!HI m RB C'. 
.£ ' C ~ 

II I!! !:8:~ !! 2{ I II U81XI . T II Ui i:81 filJ8J Tl\ l~i i: ~I [800 · TB 0 
?:l 
<i 

l~!r~~ 1:!m ~I l~ijWII = u l~:~!i 11 cttn UA n~n:u1 00 = UB c, - w 
"(lX:H!,tfHI 1xa1O1 IX:X:HI m VA l'HP :fl I fEil]] • VB ~ V ,. 

I 
0 _,/ 

1xa1u1 IX:~El m 1·aI I:! II 00 :? IX:1~~·:iI:! ~I : w WA , WB ui 

I 
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I 33 
ELECTRICAL CONNECTIONS DIMENSIONS: .Inches (mm) ··- .C...),,, 

Optional 
Ordering 
Code 
"24" 

• (Metric) 
Connector for 
SJO Cable 

Grey 
Plug 

Small Plug 
Connector 

2.13 (54)7 
Black 
Plug 

2.90 
(74) 

• (U.S.) 
1/2" NPT 

LO a, LO 
N !::. 

r 2.68 
(681 1 

3.42 
(87) 

"25" 

Large Plug 
or 
Large Plug Using 
DC Solenoid With 
AC Rectifier in 
the Plug. Feature 
"WIIOR."(Order also 25 plug) 

VT-'--- 
-U+ H- - -+- ---- 
' jJ_ C..J. - .. - -l __ . 

...-- 
\I I 

"25L" 

Large Plug 
With 
Indicator 
Lights 

Lights . ---.._ 
\I/ 

,np-T , __ 
~rt----- 
' I' . ,U- (2_ 1 

+-- . 
- t - 

"D" 

Central 
Terminal 
Box 

1/2" NPT 
(Use Either 
End of Box) 

"DL" 

Central Terminal 
Box with 
Indicator Lights 

---...---- 

' 1 >- 
'--- -- -- , 

•Plug-in connectors are supplied with 1/2"-14 NPT thread adaptors. Use with seal-tight connec iors. Supplied when "/5" appears 
at The end of ordering code. 
Grommet connectors (metric) can be supplied in place of the srnndard adaptor. When ordering, request "Metric Connectors" 
in ordering code. 
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PRESSURE VS. FLOW Test Fluid 172 SSU(36cSt.) at 120°F(50°C) A, - 

34 

Curve No. 7 for "R" spool when shifting from A to B ports. 

Curve No. 8 for "'G" spool-ports P-T when in spool center position 

(bar) PSI PRESSURE DROP 
12 180 

7 8 
160 

10 150 

8 120 

.6 90 

4 60 

2 30 

CURVE SELECTION CHART 

SPOOL FLOW DIRECTION 
, 

TYPE P-A P-8 A-T B-T 

Curve Number 

A 3 3 
B 3 3 
C 1 1 3 1 

6 D 5 5 3 3 
E 3 3 1 1 

5 F 2 3 3 5 
G 5 3 6 6 

3 H 2 4 2 2 
J 2 1 
L 1 1 2 2 

2 M 2 4 3 3 
p 2 3 3 5 

4 0 1 1 2 
R 5 5 4 
T 5 3 6 6 
u 3 1 3 3 
V 1 2 1 1 
w 1 1 2 2 
y 5 5 3 3 

GPM 
FLOW 
I/min 

2 4 6 8 10 12 14 16 

10 20 30 40 50 60 

VALVE PERFORMANCE CURVES 

OPERATOR DC Solenoid 
(bar) 

~ 300 
~ ., 
,t 
Cl 200 
C 

~ ., 
a. 

100 0 

PSI 
1 

4500 .... 

"- 4"" 

~ ~ 2 3000 
G'--- 

1500 

0 
M 4 8 12 16 ow I I I I I I 

GP 
FL 
I/min O 10 20 30 40 50 

(bar) PSI 

~ 300 

~ ., 
,t 
c, 200 
C 

"' .; 
a. 
0 100 

G 
FLO 

OPERATOR AC Solenoid 60 Hz. 

1 & 5 
4500 

~ 

3000 "\: ,...__ 2 

'-- 
11 3 ' 

1500 ---- B'-. 
0 I 4 

PM 4 8 12 16 
w 

(bar) PSI 

300 
~ 
~ 
£200 
Cl 
C 

e 
~ 100 
0 

60 

- 4500 
6 \\a 

3000 5 "' 9 

' \1 
-.i. 

1500 " ~ 
0 

PERF. SPOOL 
CURVE TYPE 

1 El,D/0,C/0,M 
2 E 
3 J, L,O,U,W 
4 C,D,Y 
5 A, B 
6 V 
7 F, P 
8 G, T, R 
9 H 

I/min O 10 20 30 40 50 60 

GPM 4 8 12 16 
FLOW 
I/min 0 10 20 30 40 50 60 

(bar) PSI 
PERF. SPOOL 

., 300 4500 CURVE TYPE 
::; ~ 1 E1, C/0, D/0 ~ ., 

2 E a: 
Cl 20Q 3000 3 J, L, 0, U, W 
C 4 C,D,H, Y 
~ 5 M ., 
g 100 1500 6 A,B 

7 F,P 
8 V 
9 G 

GPM 4 8 12 16 10 R 
FLOW 11 T 
I/min 0 10 20 30 40 50 60 --. 

To maintain optimum efficiency and trouble free spool shifting, it is recommended to use a full flow i,llration of 25 microns or less. 
This filtration will avoid silting in the flow passages which could limit the maximum flow capacity of the valve. 
Flow data as shown applies to two directional flows. If only one flow direction, as in the case when Pon A or Bis plugged, the flow is 
reduced from that as shown. 
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35 
OPTIONAL FEATURES·~-:· 

OPTIONAL~ATURE "O"' (Without Springs) 
!' ·t·· 

The double ~noid, two postion option without springs, is avail 
able with sp~j>~ "'C" and "'D" only. This no spring version is used 
for high cycli~ applications. 

As there are no springs in this valve, it is recommended that the 
solenoid be continuously energized and that the valve is mounted 
horitzontally; this prevents spool drift. 

OPTIONAL FEATURE "OF" (Detented and Without Springs) 

This optional feature is a detented version of the double solenoid. 
two position option without springs. It is available with spools 
"'C"' and "'D"' only. The detented version is used in low cycling 
applications which greatly extends the life of the solenoid. T.he 
solenoid requires a short time cycle as the spool will hold its 
position when the detent is in place. Positioning of the spool 
requires approximately a time cycle of 100 ms. 
As the spool position is held by the detent, continuous energizing 
of the solenoid is not necessary and the mounting position of the 
valve is optional. 

4WE6 D 50/AO .. 

OPTIONAL FEATURE "8" (Throttle Orifice Insert) 

In applications where high flows are encountered from the pump 
or accumulators systems, flows could exceed the allowable flow for 
the valve. Excess flows can cause valve malfunctions and over 
loading of the solenoid, or the springs will not return the spool 
for the next cycle. 

To avoid valve malfunctions, due to excess flows, three orifice 
sizes are available and mounted in the valves pressure port. 

Available Orifices 
Ordering Code 808 orifice diameter 0.031" (0.8 mm) 
Ordering Code 810 orifice diameter 0.039"' (1.0 mm) 
Ordering Code 812 orifice diameter 0.047" ( 1.2 mm) 

4WE6 D 50/AOF .. 

4WE6 .. 50/A .• 8 .. 

SOLENOIDS 

Solenoids used for the W E6 Design Series 50 valves are of the 
"wet pin" design. This solenoid was formerly known to the industry 
as an oil-immersed solenoid. The main advantages of the 
"wet pin" solenoid are: 

The wet pin solenoid is available in designs for operation with AC 
or DC electrical systems. 
The solenoid internal parts are pressure sealed to the tank port 
within the valve body and are therefore insensitive to moisture and 
dirt contamination. 

Quiet operation, as. -the. .armature- movement is cushioned by the 
surrounding hydraulic oil which also affords an extended ooerating 
life due to its exceptional ability to dissipate its heat through 
the system hydraulic oil. 

The Rexroth solenoids operate to 300°F ( 150°C) and exceeds 
NEMA Class B insulation. 

AC Solenoid Features 
- Convenient electrical connections by plug-in or central 

conduit box. 
- Fast response • 30 ms. 
- No special electrica1 contact protection required at the relay 

or pushbutton. 

DC Solenoid Features 
- Will not burn out if mechanical sticking of the spool occurs. 
- Can be operated on AC current by a built-in rectifier incor- 

porated in the "'Z5" plug-in connector. 
- Insensitive to fluctuations in vottaqes. 
- High cycle frequency to - 15,000 cycles per hour. 
- Extremely quiet operating. 

AC Solenoid 

DC Solenoid 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 
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36 
INSTALLATION DIMENSIONS DIMENSIONS: Inches (mm) R, 

OOUBLE SOLENOID VALVE 

0.37 Dia. 
(9.4) 

Electric Conduit Box 
1 /2" NPT Conduit Connection 
Ordering Codes: 
"D" or "DL" 

✓ 
Manual 

0.59 
(194) 
8.82 

(15 

~m . co 
M - 

O-ring 
9.25 x 1.78 (AS-012) 
4 Required 

(224) 

FRONT & END VIEW 
Ordering Codes: 
"D" Plain Cover 
"DL" Cover with Lights 

SINGLE SOLENOID VALVE 
View Shown with Sol. 8 (Reverse Dimensions 

for Sol. A.) 

0.37 Dia. 
(9.4) . 

0.21 Dia. 
(5.3) 

Valve Mtg. Surface-+-+---+----' 

0.45 

U)O) . co 
M - 

~ N 
0 N 

2.52 2.56 
(11.5) (64) (65) (15) 

5.53 
(140.5) 
6.25 
(158.7) 
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37 
SUBPLATE G341/5 (1/4"NPT) DIMENSIONS: Inches (mml 

3.1!;,0 
·11:101 

-----~~~T~ 
1.1• I 

-:S~1To:21 I 
{21.51 

J.74 
(951 

0.275 Dia. 
171 2PIK..,, 

CountuOO,c 
0.431111 0.a 

f 

·--....,. . 

.\ I · c.as , , : I 1
~~984 ~ r --+r-------",t~ 10-24 Tap~,◄-~,"',s"',-'"' 

~ Dia. Dffp 4 Pl.en 
16.41 4 Places 

~--·- -
2,tr 

~~ 

! 

! 
i 

s..,1,,,1,,i.• .,..,,, c,r,11, 10 u- 0111.-,,-<1 \1-,,., .. 1~•• ,,om,.,., ... ,~O! 
'J.,,, . ., M,J.,Ht,•1,1 P_.11 .. ,,., 10 ANSI S1JrHJallJ 001 

VALVE SIZE AUXILIARY 
Po,11 ··x .. o, "Y .. 

VAL VE TO SUBPLATE 
Sodll e1 HHd C•p Sc-,- K" 

TORQUE WEIGHT 
.. b. F1. (Nm.I Pound I K9.I 

s,,,. 6 t 1 •41 4 1,0 14 .. 1·· 
M,,..,.,..,m T,n~••t' S1ri:n•1•" 
IBU.000 111 19~.000 PSI 
P<1r1 Numn.-, 8JJJ6~ 
4 10 :?4 • 1 .. SHCS 

6.6 lh II 
19Nmt 

4 lb, 
(1,9 l~) 

SUBPLATE G342/5 (3/8" NPT) DIMENSIONS: Inches (mm) 

0,975 
124.751 0.275 Dia. 

2Place1 
Countetbore 
o.43 1111 o». 

~;~ ""I 
1.181 

i 
i 

0.25 o,,. 
16 . .CI 4 PIK.Cl 

10-24 ho 
ONp 4 Pl.ut 

1301 
S.,. 114,1,.1.- J!1"\ iM) II\ •U 0,,, 010 .. ,..0 WPJtilt'I~ "0"1 !h.- .,.,,.,. 

V:.1 • .- Muu111,n,1 P,lllf'l•I 10 ANSI S1,111dllrd 001 

VALVE SIZE AU)(ILIAAV VALVE TO SUBPLATE TOROUf WEIG~H 
Lb. Fl. IN,n.l Poe.ind IK9./ 

~,.,,. h '1 41 N, .. ,,. • Ill ,4 • ;•·· 6 6 It, II 
._,,,,..,,,..,, f,.,.,,1.- s,,., ... ,11 19 Nn,I 
IMU.WI ,,, l<J', 000 P!,.1 
p.,, ,,,1,,111111•• 8]JJ6t. 
-4 10 :;>4 • :;>·· SHCS 

4 11,, 

11 9 "" I 

SUBPLATE G502/5 (1/2" NPTI DIMENSIONS: Inches (mm) 

it.33 

1.319 
133.51 

11101 
1.59,,t 
f•0.5I 

1,19 
130.21 

0.85 

w-, ~ 
1.J1e I 
1351 

Cuf Oul 4 PIKft 
S..,IJ,111.,11• ,,,.,1 ll<1lh lu t,.. 0rt1.-,.-,1 \!·iJ .. ••• .. •~ lro<n 1np .,,.1.,,: 
v,.1 • .- Muul\1,11,1 l',.11>-ru IU ANSI S!dr\<Ufl.i QQI 

VALVE SIZE AUXILIARY 
Po111 ··x·· o, Y 

VALVE TO SUSPLATE 
Sodi•t Hsad C•p Sc,e.,. t<,t 

TORQUE WEIGHT 
Lb. F1. INm t P~nd U<9.J 

!:,., •. (, !4• ,.,.o, .. - 4 10 ]4 ._ i·· 
,._,,n,mu•n T..-n,,1,- S1•t-n~U 
l80 000 H> 19!>.000 PSI 
P.t•I Nu,nu.-, 8))36!> 
4 10 ]4 • :,·· SHCS 

6.6 lb II 
19 Nml 

4 ita 
11,9 lu,1 J 
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MAXIMUM FLOW RATES WHEN USING 60 Hz SOLENOID RA 2 3 
4WE6 Design Series 5X Maximum Flow Based on System Pressures Using 60 Hz. Solenoids 
Maximum Flows are Shown in GPM (L/MIN) to Avoid Malfunction of the Valve 

I SPOOL TYPE 

PRESSURE 
A I 8 C I D J I alR c,olo,o PSI (BARI e F G H L M p T u V w V El 

725 (50) 13.2 4.8 6.6 15.9 4.8 15.9 15.9 7.9 15.9 
(501 (18) wm (60) . (18) (601 (60) 1301 (60) ---- 1450 (100) 15.9 5.3 2.6 

- (60) (20) (10) - - 2175 (150) ~ Ill 6.6 13.2 4.5 4.2 13.2 13.2 4.5 13.2 13.2 4.0 13.2 13.2 15.9 
::E ~ (25) (50) (17) (16) (50) (501 (17) (50) (501 115) (50) (50) (60) :J 2900 (2001 - - .., 2.9 5.3 2.6 3.4 3.4 15.9 2.6 3.4 3.4 3.4 
::E ... (11) (20) (101 (13) (13) (~01 (101 (131 113) (13) ~ ~ - 3625 (2501 C 2.6 2.9 2.1 3.2 2.1 2.1 2.4 2.1 3.7 

(101 ( 11) (8) (12) (8) (8) (9) (8) (81 (14) 
4600 (315) - - 2.1 1.8 2.9 1.6 1.8 1.6 2.1 1.6 1.6 2.6 

(8) (7) (11) (61 (71 (6) (81 161 (6) (101 
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l 
.\ 

~ 
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3/2, 4/2 and 4/3 Directional Control Valve, Type s-ws io 
With Switching Time Control 

(5 Chamber Model) 
.- "'="';:""C L. ., ' 

~~~.,,~~r; 
'""~.L.::.Etl~c.:.l~ .:s-J J:l .. ~ 
,VLJF,~L.:VJ:U':: H·, C:hALi..lC:3 .:.- 

MOBILE HYDRAULICS DIVISION 
wooster, Ohio 
:; 'ti/262-2010 

INDUSTRIAL HYDRAULICS 
DIVISION 

Belhlehem, Pa . 
21 5/694-8300 SIZE 10 (002) UP TO 4500 PSI UPTO 26 GPM ISSUED: 9-P. 

- Direct Solenoid Operated Directional Spool Valve 

- Switching Time Control 

Mounting To ANSI D02 

DC Air Gap Solenoids 

With Or Without Manual Solenoid Override 

Individual Electrical Plugs Or Central Terminal Connection 

With Or Without Limit Switch 

53 Standard Spool Configurations 

Type 5-4 WE 10 E 1 O/L.G24 NZ4 .. C .. 

Type 5-4 WE 10 E 10/LG24 NOL Type 5-4 WE 10 B 10/L.G24 NZ5 .. C ... 

Switching Time Control - Model "C" 

7 

' ••• :J . ~::, •••••••••••••• 
-t-1- ,♦:♦:-~:-:-:-:~:-:♦:♦:♦:♦:-:.:-:•:.:. ...- ·.·.·.·~~~l.l!~~.·.·.·.·.·.·.·.·.·.·.·.·~ ... ·.· ~ .•••• ,!11.: •••••••••••• ., .•• ' i ·, •••. , -~• , ... 

( M~~--c c:::;;;;;;::::::::~:::~~:; - . .- •.,,. • -r··• / 
- -· -;_~~ -~:-:-::~~-- --~ 

~~~~~~:~:~*~~'i \ ' ~:-1 (., ~---·.·.·.· . .L___J t· •......... , ;. ..... r ; •: •: •: •: • :-:-:r:r /,._..;: ,:-:-:-:-:-1 
d t::::{::::{:;_/::::::::7 

Throttle Screw 
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DESCRIPTION o= FUNCTION. SECTIO!\I RA 23 

f-- 
t ; i 
' ~ 
~----~ 

------.;,.;..;,;..;;...-"'--'---""""--...._ ~, 

I 
® T AP 8 T 

DESCRIPTION 
Five port directional control valves type 5-4 WE are solenoid operated 
directional spool valves. They control the start, stop and direction 
of an oil flow, and on this model, it is possible to adjust crossover 
switching time. 

The two spring chambers are connected by means of a connecting 
bore (9). During the switching process, a volume of oil is pushed 
along the connecting bore from one chamber to the other. If a 
throttle reduces the diameter of this bore, the switching time will 
therefore be increased or decreased. 

The T lines are not connected to the spring chambers. Smooth 
switching is possible because any flow forces which occur no longer 
affect the control spool. 

The directional control valve comprises the housing ( 1), one or two 
solenoids (2), the control spool (3), one or two return springs (4), 
as well as an optional device to control the switching time. 

When there is no flow through the valve, control spool (3) is held in 
neutral or starting position (with the exception of the impulse spool) 
by means of the return springs (4). The control spool (3) is operated· 
by means of air gap DC solenoids (2). 

The force of the solenoids (2) affects control spoof (3) by means of 
the plunger (5) and pushes it from its resting position into switching 
position. This gives free flow from P to A and B to T or P to B and 
A to T, as required. 

When solenoid (21 is de-energized, control spool . (3) is returned to 
its resting position by means of return springs (4). 

Optional manual override buttons (6) allow mowment of the control 
spool (3) without energizing the solenoid. 

CONTROL OF SWITCHING TIME 
The switching time can be delayed if a throttle screw (7) or optional 
jet (8) is fitted. 

TYPE 5-~ WE 10 .. 10/L 
These are directional control valves without throttle screw or 
without jet. 

TYPE 5-~ WE 10 •• 10/L •• C •• 
These are directional control valves with throttle screw (7). 

TYPE 5-~ WE 10 .. 10/L .. A .. 
These are directional control valves with jet (8). 

An increase in switching time of 100 ms+ is possible when jets 
are fitted. The increase in switching time depends on the system 
(i.e. related to pressure, flow and viscosity). 

If the throttle device is fitted or disconnected at a later date, the oil 
must remain in the spring chambers and connecting bore (9), otherwise 
the alteration to control switching time will not function correctly. 

Type 5-i WE 10 .. 10/L .. 

® 

Type 5-i WE 10 .. 10/L •. C .. 

Type 5-l WE 10 .. 10/L .. A .. 

-~-•-" ,t .-~, 
'-~ .: ... 

2 
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DESCRIPTION OF FUNCTION, SECTION 

TYPE 5-~ WE 10 5 10/OL 
A 

These are directional control valves with 2 switching positions and 
2 solenoids, without detent. 
A fixed switching position is no, possible when there is no flow 
through the valve. 

TYPE s-i WE 10 g 10/OFL 
A 

These are directional control valves with 2 switching positions, 
2 solenoids, and 2 detents. A switching position is therefore fixed, 
and continuous energization of the solenoid is unnecessary. 

CARTRIDGE THROTTLE 
If, due to certain operating conditions during the switching sequences, 
flows can occur which are larger than the valve performance curves 
allow, then it is necessary to fit an optional cartridge throttle. 
It is available to be fitted in the Pline of the directional control 
valve. 

Type 5-4 WE 10 D 10/OL .. 

Type 5-4 WE 10 D 10/OFL.. 

p 

+ 

3 Type S-4 WE 10 .. 10/ .. B .. 

SOLENOID 

Air gap DC solenoids have the following advantages: 

- Smooth switching 

- High switching frequency 

- Stopping the armature in any intermediate position 
will not damage the coil 

- Unaffected by low voltage, short period excessive 
voltage, overloading or mechanical sticking 

- Connection to AC voltage via rectifier 

- It is completely encapsulated 

- Long service Ii fe 

3 

···.· ·:· ·. 



42 
/'v'.ODEL CODE. MODEL 5WE10 

5-4 WE 10 E ► 
T --,- 

PORTING-------' 
J = J Service ports 
4 = 4 Service ports 

SPOOL----------< 

i 
i 
I 
I 
I 
IJ 

A8 

[ a ; : b
0

! 
p T 

rzrr□ 
rrp:1 .1 
~..!i..-IJ 

1x;: :-~ :1 
A B 

i: a:'. : b j 
p T 

' . IZ:i 1if 11 

(X :: ~ii 11 
A 10 r a : : b I 
p T 

j a~ ; b I 
p T 

~:: l!t ~ 
,x:s:f ;1 
,x ·~ !:~ ;1 

ro =B rm =Y 

-1'::-+.:-,__ a~b .... /LO 
,A B al%a:1 b ffib . ./L~ m •A .... /,. 
!ID =C .. ..I. 

im =D ... I. 
AB 

r a : : o 1 
P T 

IX!\1::;1 
ff tf!:t--tl 
~ ~8:81 
[XlfJE] 

1 
IX!S:~1 

!XN:Hl 
00½8 
ITidB 
~ 

!Xl;\1:i ~I 
It l:! f:Hl 

!Xl:X:; ~:;l;r,1 
It UA:HBTXl 
lf UB:R!E:Xl 
!XlRlHlHif n 
IXl;xtH~ m ;1 
IX:3:E: ti! ;1 
OOZ9f;:fll 

rR1tHl8:XI 
IX:S!~ l:i m ll · 
IX i x :!-m filJl 
1 x: srn--m1n 

!XI; ;lt ~ = E 

I~ i!r-l!Xl = fy 

. If U/--!IXl =G 

IXISI! !I = H 

1x1HlLl = J 

IX I H It ;, = L 
N'1 ,,, 'I 
l..6..., _ _'~ = M . : 

.!' UHIXI = P- 

. IX 181f ;1 = 0 

1x1: :,a, =R 

ft !!RIX I = T 

!XI~ Uq1 = u 

IXIHlf ;, = V 

IXl~lf ;1 = w 

~ .. ; 

i 

rm = UA [Et][] 00 = LB I 
! 

OOSl m.n 00 ' D VA = MB ' i 

008 = WA (SHXJ [200 = PB 

AB 14rn !~ ::q) = OB 

Mi:B:s,b 1j .1I · 

I~ IY~i~~ []BJ = RB 
p T 

00 = ES !8!~:il (800 = TB . ,-, 

[800 = FB !l 1:i ;1! ~ rHTrn = U8 4--+i.JJ 
[8IX] = GB 1tH Iii~ LW1t u = vs 

w = HB 1U:1 •'t 11 ~ = we t;.,.....LL!....!J ir:'' xi. 

[EID] = JS 
.~. 
' ' 
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MODEL CODE, MODEL 5WE10 

. """ ) 
·"' 

10/OF L 
TT ' . I 

I I 
I I I . 
I I 
! I 
I ! 

I 
I I . I 
I I 
I I 

I 
I 
i 

G24 N V/5 • 
IT TTTIT -r---- 

li. ! I I I 
' I I I ' 

I 1' i : I ! 
I I I : 

i• I . 

I 
I 
I 

i 

I ! 

i I 
I I . ! 

'------DETAILS 
Further details to be stated ,n clear text 

'---------SEALS 
Omit = Buna-N 
V = Viton 

'---------- SPOOL SPEED CONTROL OPTIONS (Note 21 
Omit Without switching time control 
C With throttle screw 

Cannot be ordered with D, DZ, 
DZL, D L, Land ZL central 
terminal box 
R (rectifier) with central connection 

A 06 Throttle dia .. 024" (0.6mm) 
A 07 Throttle dia .. 028" (0. 7mm) 
A 08 Throttle dia, .032" (0.8mm) 
A 10 = Throttle dia .. 039" ( 1.0mm) 
A 12 Throttle dia .. 047" (1.2mm) 

~---------- "P" PORT FIXED THROTTLE ORIFICE (Note 1) 
Omit Without cartridge throttle 
8 08 = Throttle dia •. 032" (0.8mm) 
8 10 = Throttle dia .. 039" (1.0mm) 
B 11 Throttledia .. 043" (1.1mm) 
8 12 = Throttle dia .. 04 7" ( 1.2mm) 
8 15 = Throttle dia .. 059" ( 1.5mm) 
B 30 = Throttle dia .. 118" (3.0mm) 

'------------ ELECTRICAL CONNECTIONS 
For type letter see pages 7 and 9 
(24 and Z5L with DC current only) 

'------------- LIMIT SWITCH 
Omit = Without limit switch 
Y = With limit switch (see page 8) 

'--------------SOLENOID OVERRIDE 
Omit = Without manual override 
N = With manual override 

'---------------- SOLENOID VOLTAGE 
G 24 .24V DC 
'N 220 R • = DC solenoid with built-in rectifier 

for 220 V AC, independent of 
frequency ( • with individual 
connection, plug Z4 and Z5L 
not possible) 

----------------------RETURN 
Omit • Spring return 
0 = Without spring return 
0 F = Without spring return with detent 

'--------------------- DESIGN SERIES • 10 
Numbered 10 to 19. Installation and connection 
dimensions remain the same. 

NOTES 
1. Cartridge throttle for flow limiting, effective in line P. 

2. Screw-in throttle for switching time control, effective 111 

the connnecnon bore of the two spring chambers. 

5 
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UNIT DIMENSIONS: DIRECTIONAL CONTROL VALVE 

. 
0 ~, 
"t 

: 4.27 
~108.61 

------- 9.19 ------- (233.61 

9 

-1 
6 2 

L 
M "1 
-o 
<17= 

I 
' 

9 Cf) 
, I 
~ ~Ii ""-'--,--::slti-"" • I : , I 

.70~ ~ 
(181 __;_.031 

' ISi 

Required surface Quality 
of mating piece when 
fitting valve without 
subplate 

1777777777 
I""' oouo.1! 

-~ 
) 

··-" 

~- . :• 

Valve for 2 switching positions 
and single solenoid 

2 Solenoid a 
3 Solenoid b 

4 Nameplate 
5 Mounting surface 
6 Manual override button 
7 Throttle screw 

8 Valve for 2 sw.tcrnnq positions 
and 2 solenoids 
Valve for 3 switching positions 
and 2 solenoids 

9 Dimensions with open throttle screw 

6 
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CENTRAL EL[CTR,ICAL CONNECTION 
45 

OMIT z C1~ntr;1I coonecuon uo t.:ml<. put I '..llh! of 
v.rtve . Wllh pluq-111 Cllflflf?t.:lor 

2.48 
r'6J~ .55 

·-- -(141 i i ! 
,r,-~!1---r1t +~+- -.-, __ - -i+--' ~+ 
JILL ',A B.. ..- --~ _ __;,r-·-..;., 

I' 
]\ 

D Central connect.on on cover with cable connecrion 

0.31 0.70 

(Bl-n r-E=R={ 1=8=) .a;:----I 

~ F~~ -4f;- ~- 71,- g c;; 
~ ~-+-#-- -;.;A--B+t- ~.,: ~ . l.;,' . ., J , 

I "---<J I r-..ll"' 

DZ 1.95 
0.62-j ,<50lt-- 

{16l .'': t5·, ', ' 
...-----------,- Cenuol conn~t:11011 

:t:j.~ f1•1C~Jv1:1wr•!1 ! ~-~ pluq·•'l conn•!t. '.ur 
~ ~ 1--. o-oo;::; 
- ,r---17 _IL ' - -,, CO NG> "' o 1" : 'A-~,- g· 1t, · "' ·n - Ol~~---+'-'- ~--• v::- - 

M l . ' ' --r--:- T Ju_ --U ___;.c- _;/ I 

L Cover with control lights 
Central connect ran on tank pan s1<.Je of 
valve. cable connecuon 

* 

ZL Centrnl connection on tank s,dc ol vatve , v,111h uh . .11J•1n 
connector, cover wtth cun1101 lights 

DL Central connection <Jnc.J control 11<::,hts on cover. 
cable connecuon 

OZL 1_gs Central cormec uon on cover with ntoq.in 
0.621 (SO)~ connector. cover vvrr h cun1101 !u.it11s 

(16) i I _ . m,..,,....,-,-,,-"-,-------., 
IO. - - 'I. ! 

t .._:~ w ~ ~~ ~ 
a -,{r I ,A : -71,-.,:-.,; 

m ~ -4+- -+i,A-"f'. ih1--r!l-+- T i - 
MI l '. :· . ,: .) 

t -i1L -:i,.i . ~ '--....v 1 T 

ALLOCATION OF TERMINALS, CENTRAL CONNECTION 

With 2 solenoids: 
solenoid a at terminals 1 and 2 
solenoid b at terminals 3 and 4 

With 1 solenoid: 
solenoid always at terminals 1 and 2 

* To increase the service life of 
the control I ights up to 60 V, 
we recommend that a diode be 
connected across the so•enoids 
to suppress switching voltage surge. 

With plug connection, the socket can 
be moved in increments of 30° by means 
of a toothed ring, 

INDIVIDUAL ELECTRICAL CONNECTION 

0.46 
I (12) 
l 
I --1-- 

;;::;;,, o ._ --11-:-.11- . .,: = :i =c ,if- ~ -'-- 64- : u t I -ll.L _-u..._ _ __j}--- . .Ji- 

~§1' o- 

Color of plug: black 

S1mJle conoecuoo 
with pluCJ•ln 
coonecior 

Color of plug: black 

Single connec non 
with l.:.uge plug-,n 
coooec rc. With 
cabte cl; .. unus 
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46 
UNIT DIMENSIONS: DIRECTIONAL CONTROL VALVE (SOLE\:(;,'.) WITH HU::.."." .\, •.!M!T SWITCH) ---------------------------------------------------······-·· -----·• l'A2:! 

DIMENSIONS: Inches imml 

0 
i 

© 

, 4.27 
L.---<108.6 

--------10.37(263.6!---"r----~ 
-------10.57 --------- 1268.6) 

4.28 I 
108.6)-- 

------10.38(263.6)-------~ 
~---1------10.57------ 

(268.6) 

0. 70..._; f+-- 
1181 -- :-o.31 

. (cl) 

F~~1 lfRb-11 
~'I 

0.70~ ~ 
(18) ~ f--0.31 

(3) 

Valve for 2 switching positions 4 Nameplate 
~ncl s,ngle solenoid 5 002 mounting surface 

2 Solenoid a 6 Manual override button 
3 Soleno,d b 

7. Valve for 2 switching positions 
and 2 solenoids 
Valve for 3 switching positions 
and 2 sotenords 

-~ 
.I 
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47 
ELECTRICAL CONNECTION (SOLENOID WITH OU! LT-IN \.!'.11 f swrrci- I 

OMIT c~n1,,1J i:onnm:111,n ot \ol1!11uul on t.mk p0t 1 
:;uh! ol valve. with t.:,1hlc c111u,cc.:11011. !111111 
'iiWIICh connec t.on 011 ~olcru111J 

~- ...... 

. i 
' 

Qpl HHhll C:Of\flCL 111111 

ctthl'r 1!ml 

Cover with 1er111m.1I llux. 
LJII ne n,ovcd r,qti 

!J C1:1111JI connct.:1uu1 (111 c.;11v,:r. 
c,1hlc conne1:111111 
1111111 SWIIC:h l:Utlf\C(IHHI c,n 'iOlcnoul 

15.78 
-----14011-------l 
L.,3_5~ 

11001! __f"==="'I = ' 
~--- t- ~ ! --1:": .:..-:?"" :. ;:; ..,. ~ re=;:- ~ ... :=--1-- - __ ·7 ca ~ ~ e -+-- ~- -4-A-~--H~-- ~ ! - 
f ,_,.!..,___ .+ .. .u---·-·--' 

z Centrul connection on tank porl side of 
vatve, with plug-,n connector. 
l,m11 swucn connection on sotenord 

L 

.rtmu t rhe pluq ,uus 

Z L Central connection on tank port side of 
vc:tlve, witn plug-in connector, 
cover with control ltghts, 
lrmlt switch connection on solenoid 

~ ~ ~"":f-f-L.L.,,J,-"!'1-+, 
"'= 

Cover wHh control lights, 
caote connect ,on 
runu swnch connec uon 011 soteno«i 

Conuecnoo on r;mk 
port sure of v.nve 

3.15 rl80l..i · 0 0.70 0.31 

I. Cl ( 181-1 f~8\ 

. '""' '.i, ' ! :! l.i . -i~- !..;_; ;I I 

a,i;; +,- ~~~~8-t~t-;"' 
~ a, ...l- -L--,IA-+· B~~- "' - --t ~ "-- "',..; .., ¥ i __ L.,:=tL -- lr.-L._1 T' :....:.--t..:·J____::;_'= 

• 

D L Centrul connecuon on cover, 
cover with control l1yhts, 
coore connect ion 
limit swucn connee uon on soreno.c 

15. 78 
~----14011------ 

1 d, ,11 c---------,,- 

~ ~ Eh '"M 
co~ 1---r' -~-~ (qr-~ ~ ~ + - - +--- ,4A . S½-- ;--t- v = I . __ _;__~; I '~ -·- ....J 

1492) 
Can be turned JOO· 
;11Jour rhe plug <.Jx,s 

ALLOCATION OF TERMINALS WITH CEN.TRAL CONNECTION ALLOCATION OF TERMINALS WITH-LIMIT SWITCH 

With 2 solenoids: 
solenoro a at terminals 1 and 2 
solenoid bat terminals 3 and 4 

With 1 solenoid: 
solenoid always at terminals 1 and 2 

With plug connection. the socket can be 
moved 1n increment'S of JOO by means of 
a toothed ring 

Contact Loading 
250 V - 5 Amp_ 
30 V - :! Amp. 

9 
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UNIT DIMENSIONS: SUBPLATE G6G/5 3/8" I\JPT & GG7/5 1;;· ;~1•-r HA 73 

dimensions inches (1nm) 
.l 1/h 
l /'t 41 

'/ h/', 

-- 

.... 

z zos 
•6tt II 

.... 
/ 
/ 

5ul"'IIJlt' JIHI l>OII\ 10 bf' Otflt"1•'1.I '>t'l•Jl,lh·I~ l101t1 111., ,...,1.,,,. 
VJIVt' Mounwu1 p lllf'fn 10 ANSI SIJlltJJHI U01 

.-.ii, 
\". I 

.. .'. ' 

·-·P,1ntol 
Cut o.« 

G66/5 3/8" NPT 
G67/5 1/2" NPT 

VALVE size A.UXILIAAV I VALVE ro suBPLATE I roaous I WEIGHT j 
Poru "X". Of "V .. Soctte1 He.Id C.1p Screw K11 Lb. Ft. I'.:".' 11 Pound IKq.l 

S11" 10 11111 Nun .. I 1/4 :'U, i·· : 11111 'l !~I 'J;m_t2JI 

I 
M,nunur11 T1•1l\1h• Slrt'n,111, I 
180.000 11, 19Ci.OO0 PSI 
PJn No 8JJJ68 
!41 1/4 10 • 1 SHCS 

-~ .:'. 1 
UNIT DIMENSIONS: SUBPLATE G534/5 3/4" NPT 

3.126 
179.•I 

2.625 
166.71 

2.126 
1541 

1.469 
137.JI 

1.063 

I : 
I 
I : 
J 

! ii! ~ ... ,-;;;-+--+--..---t- 
i I . i)~Ol!:!~j~ 

~I§,...! ::!iD ::s ~·----------- 
·:= ~,'§ =::! ' 

! . 
..!..------+---hf••- 

! i 
i 

4.72 
11201 

I 

.. I 

~ 
ifF~l 
· 0.95 

1241 
1.575 
1401 

SvllOlJII• J'1tl hUII\ to,,.. Otlll'rt-11 k-llJIJf.-1,,, 1111 .. , t"" .... ,1 .. ,, 
V..1/.,,., Mou111u1<.f P.111.-,n 1n Al'I.ISI S1..111n,ut1 Ot)] 

\_ J,-4·· NPT 
4 P'iCt!I 

VALVE SIZE AUXILIARY 
Poru ··x·· or .. v··' Socket H•~ C•p Screw K11: lb. Fe •~m.l Pound tK9.I ! 

VAL VE TO SUBPLATE TOAOUE WEIGHT 
-,~ 

! 

S,,., 10 I 1/]I ',4 ::'Q • I )t-1 
'Vl,o,,n,.. .. , r ... ,,,1 .. s,, .... ,.1r, 
180.000 Ill 19';, 000 i>SI 
PJ11 No SJJJ67 
·>11 114 20 • 1 )14 SHCS 

; \ I !t1 11 I 1 ')i ti.O ,I)\' JI 
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PERFORMANCE CURVES (Measur~d at v = 36 cSt and t = c.'.J" C! 

I~ 

(l,al) PSI 
(12) ! 175 6 --r---1----r 

5 

I , I 4 ! I (10) T 150 
I 

3 

(81 ~ 120 

I 2 

(61 90 

(4) GO 
(l. 
0 a: 
Cl 
w (2) 

T 
30 a: 

:::i 
Vl 
Vl I w 
a: 
(l. J. 

0 5 11 16 21 26 
0 

1201 (40) (60) (80) (100) 

FLOW GPM (I/min) 

,. 

~ -------~ 
, SPOOL TYPf ! ►FLOW DIRECTION► ! 
A+ B >~~A-~\B-: A-2:_-_J~YT 
C 2 2 3 3 
D•Y 2 2 3 4 
E 2 2 
F 
GtT 
H 
J 
L 
M 
p 
Q 
R 
u 
V 
w 
Neu trill 

: Posnron rF . 
G•T 
H 
p 
L 
u f----. ·- - j Swrtcbinq 
Posmon 
~R-- 

1 
2 

4 4 
I I 
2 2 
2 2 

'.' 2 
2 5 
2 2 
2 2 

B-T 

- ' 

2 2 
5 li 
3 4 
1 '.' 
1 3 
2 3 
3 3 
3 J 
2 
:: :, 
2 3 
2 2 

A-T P-T 
·1 -----j-~- 

4 
1 
4 

5 
6 

P-A H-A A-T , P-T 
r·-- -- · _ 4 . - · -=------: 

PERFORMANCE LIMITATIONS (Measured at 175 ssu (36 cStl and 120°F (so0c) 

Because of silting, the switching function of the valves is dependent 
on the filtration. In order to obtain the maximum flow values shown, 
a full flow filtration of 25 micron is recommended. The forces acting 
within the valves also influence the flow performance. On the 4 
way valves the flow data shown therefore apply for normal application 

PERFORMANCE LIMIT MEASURED WITH WARM SOLENOIDS AND 10% UNDER-VOLTAGE. 

(bar) 
1315) 
1300) 

PSI With Throttle Dia. 0.24" 10.6mm) 
4575 
4400 

w § (250) 3625 
Vl 

~ (200) 2900 
(l. 

~ 1150) 2175 

j:: ' 
~ 11001t 
w . 

0 (50) + 
0 

1450 

with 2 flow directions (i.e. from P to A and simultaneously return 
flow from B to T). (See table.) 
If only 1 direction of flow is required, as for example when a 4 way 
valve with port A or B plugged is used as a 3 way valve, then in 
critical cases the maximum flow can be considerably !ower. 

725 

5 11 16 21 26 
0 

(bar) 
1315) 
1300) 

w 
§ 1250) 
Vl 

"' w a: 
(l. 

(.:) 
z 

12001 

(150) 

>- 
~ (100) , 
w 

0 (50) i 
0 

PSI With Throttle D,a. 0.24"' 10.6mm) 
4575 
4400 

3625 

2900 

2175 

120} (40) (60) (SOI 1100) 

FLOW GPM (I/min) 

1450 

725 
7 8 

5 11 16 21 26 
0 f----..-: ---+----,------~ 

1201 (40) 160) 1801 ( 1:J')} 

FLOW GPM (I/min) 

CURVE SPOOL TYPE CURVE SPOOL TYPE 

" 1 A, B, V <; G, T 

_) 2 F ' p G C 
3 J 7 D. y 
4 W,Q,R,L.U 8 E. H, M 
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50 
PERFORMANC: !_IMIT (M,msurnd at v ~ 36 c'.·,. ilml t; 50° Cl RA 23:------- 

(bar) 
(3151 
(300) 

(2501 

(2001 

(1501 

! (1001 

PSI without throttle (bar) PSI without t111oltle 

f 
4575 (315lf 4575 
4400 1---1---1---+-'--·-l--'""""l-- ...... l-",,-I---I---I---+ (300) 4400 i--r---+--+--+--+--.....-----.---- ....... --- .... 

I I 
3625 (250113625 -------...;--...--------- ..... 

2900 + (2001 2900 ,<---..--+---+--...;---,-------;..---1------ 
1 ' I j ' 5 

2115 I (150) t 2115 --------------,--------: • 7 

1450 ,..1 --+--+--.---+---+-.....,...--+---;,o,.;!!o,i.-;---;I 11001 I 1450 • 

(50) t 725 (50) 
., 

725 
LU T 
a: ' ::) .J.. 
V) 0 V) 
LU 

0 a: 
"- 
(.:) 
z 
I- 
4: 
a: 
LU 
"- 
0 

5.28 

(201 

10.56 

(40) 

FLOW GPM (I/mini 

18.88 

(601 

I CURVE SPOOL TYPE 

1 A, B, V 
2 F+P 
3 J 
4 L, U 

21.13 

(801 

26.42 

(100) 

0 5 11 16 21 
01----------+-----i-----+-----. 

~ t:·- . 

26 

(201 (401 

FLOW GPM (I/mini 

(601 

CURVE SPOOL TYPE 

5 G+T 
6 W,Q,R i 
7 E, H, M, C, D, Y 

i 

!801 (1001 

TECHNICAL DATA l t"' f--------------------------------------------------------........i ·. l 

HYDRAULIC 

Operating Pressure - Port A, B, P PSI (bar) I .. .4575 13151 
- Port T PSI (bar) I ... 2175 (150) 
(With spool types A and B, Port T must be used as drain port, 
when oneratinq pressure is in excess of 2175 ( 150 barll. 

Flow GPM (I/mini ... 26 ( 100) 
Throttling Area 
(Switching Position 0) 

Spool type Q Spool type W 
6% of nominal area 3% of nominal area 

Seals & Fluids 

Fluid Temperature Range 

The Rexroth valves are supplied as a standard with Buna-N seals. 
These seals are suitable for use with petroleum base hydraulic oils, 
also most water glycol and water-in-oil emulsions. Optional Viton 

-,--t-s""e-'-als ~ailable, which ~mpatible with most phosphate ester fluids. 
0i1°c) -22° F (-30°) to+ 160° F (+ 70°) 

Viscosity Range SSU (cSt) 35 SSU (2.81 to 1750 SSU (380) i. 
Weight - Valve with 1 Solenoid 

- Valve with 2 Solenoids 
lbs. (kg) 11.4 (5.21 I Approx. 12.76 (5.81 (with limit switch) 
lbs. (kg) 14.5 (6.61 I Approx. 17.1 (7.8) (with limit switch) 

- Subplate lbs. (kg) 5.1 (2.31 1/2" NPT + 3/8" NPT, approx. 6.1 (2. 71 3/4" NPT 
ELECTRICAL 
Voltages Available (V•I 12,-24, 42, 60, 96,110, 180,195,220 
Power Requirement (WI 41 
Duty Cycle DB 
Switching Time, On (ms) 60 Without switching time control 
Switching Time, Off (msl 40 
Ambient Temperature 0F1°c"')-+--_- .. .,.,12=oo F(+50°) 

1---C"'°o....,..,.il-::T:-e-m_o_e_r_at_u_r_e oF(oC) 300° F ( + 1 50o)-"'T'..,W=-it.,.h_e..,!-ec_t_r-,c-a,..I c_o_n_n_e_c_ti_o_n_t7h_e_p_r_o_te_c_t_iv_e _ 

Switching Freo~~ncy cycles per hour 15,000 conductor (SL~ ) must be fitted. 

Without switching time control 

Insulation ro DIN 40 050 IP 65 

For application to other specifications, please consult U!IRll'H 
.·.;_;,,~-;,.Li.: ,t,Si•,·•.__ __ cs e 

12 



!Rl!u!!I 
BETHLEHEM, M 18018 

PILOT OPERATED - PRESSURE RELIEF VALVE 
Sandwich Valve With Single Or Double Reliefs 

Type 2D810 (1/2) or 22D810 (1/2) ENGINEERING DATA SHEET .,_ __ A_N-SI_D_0_2_M_t_g_---,--To_4_6_0_0_P_Sl_(_3_15_b_a_r) T __ o_2_6_G_P_M_(_1_00-l/m-in-) ....J 

GENERAL DESCRIPTION 
The pressure control relief valve ZDB is a single passage relief 
valve of the sandwich plate design. This valve limits the pressure in 
either Passage A, B or P Port, to the T Port. 

The 2208 is a two passage limiting pressure valve containing two 
relief valve cartridges. This valve is used to limit the pressure in 
Passages A and B to T. It is also available for cross-over protection 
for Passages B to A and A to B. See Page 2 for schematic diagrams. 

The cartridge used in the ZDB and 220B sandwich valves is 
· described in the Engineering Data Sheet RA 25730. The relief 
cartridge is spring loaded and is a pilot operated relief valve provi 
ding excellent response and extreme accuracy. 

Valve functions require two tank ports. 

GENERAL SPECIFICATIONS 
PRESSURE RATING .•. Port P 1500 PSI (100 bar) 

or 4600 PSI (315 bar) 
PEAK PRESSURE ••• Port P 5000 PSI (340 barl 
FLOW RA TING •.• (See Performance Curves Page 11 
Size 10 (1/21 26 GPM (100 I/mini 

VALVE WEIGHT-.ZDB10 "4.5 lbs. (2.0 kg.) 
220B10 "5.1 lbs. (2.3 kg.) 

STABILITY & REPEATABILITY ••• ±1% of set pressure & 
±10 PSI (0.7 bar) 

RESPONSE TIME .•• 20 Milliseconds 
OPERATING TEMPERATURE ••. -4°F (-200C) to 1600F (70°C) 

51 R~ ----------- 
RA 25760 

Issued: 9-80 

\JVAT\l 
T APBT 

SEALS AND FLUIDS ... The Rexroth valves are supplied as a 
standard with Buna-N seals. These seals are suitable for use with 
petroleum base hydraulic oils, also most water glycol and water 
in-oil emulsions. 
As an OPTIONAL FEATURE Viton seals are available, which are 
compatible with most phosphate ester fluids. 

VISCOSITY ~ANGE ... 35 SSU (2.BcStl to 1750 SSU (380cStl 
MOUNTING POSITION ... Optional 

TECHNICAL DATA 

Model Code 2 2 DB 10 V A 2 - 3X/ 

RELl
0
EmF

1
_CtARTRIDGE J J 

= One cartridge 
2 = Two cartridges 

PRESSURE LIMITING CIRCUITS (See Page 2) 
With 1 Cartridge With 2 Cartridges 
A • Port A to T C = Ports A & B to T 
P • Port P to T D • Ports A to B & B to A 
B = Port B to T 

100 V 

SEAi.;mit = Buna•N 
V = Viton 

MAXIMUM PRESSURE SETTING 
100 = 1500 PSI (100 bar) 
315 = 4600 PSI (315 bar) 

'------- DESIGN SERIES 
Numbered 30 to 39 • this number is assigned 
by the factory and is used for ordering 
spare parts. 

PERFORMANCE CURVES. Tests With 170 SSU (36cSt) and 122°F (50°C) 

INLET PRESSURE 

(bar) PSI 
(bar) PSI 1201 

•soo 
13001 

225 

~ 1151 

~ ., 3000 
a': 12001 150 

1101 
~ ., 
£ 1500 

1100) 

( 151 75 

-o -o- 
GPM 10 15 20 25 GPM 0 
(I/min) l201 1401 1601 1801 11001 (I/min) 

LOWEST PRESSURE SETTING 

., 

/ 
/ 

--- L-,/ 
0 

......,,-- __ .:.,•o,. __ ~•5:..,. __ _.:.;20:..,. __ _.:,;:_25 

!]01 1401 1601 18()1 1100) 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 



INSTALLATION DIMENSIONS And ScMmatic Circuit Diagrem5 DIMENSIONS: lnchn (mml RA257 

~ m a, It) 
•N o- 

52 

Name Plate 

3.90 
(991 

0.73 
(18.51 

a, 3 <0- a, C 
• It) -- , , , 

3.90 
(99) 

a, 
<0- a, C 
•It) -- 

~ 1.69 
4.21 (107)----.- (43) 

______ 7.60 --------aj 
(193) 

~ 8 1 -~w] 
ZDB 10 VA 2-30t100 315 

m:-·-·m . ~~ j 
· ZDB 10 VP 2-30/~~g 

m~A Bl ·~- l 
, I 

·--· . 
ZDB 10 VB 2 30/100 . 315 

100 Z2DB 10 VC 2-30/315 

I I ~; f 3 
'11 I , , 1, , I, 

N- 
ill~ 
N •M -- 

3.74 1.44 
i.------(95) (36.51 

,_, 6.61 --~ 
(168) 

-- 
Z2 100 DB 10 VD 2-30/315 

------6.61 
(168) 

1.44 
(36.5) 

-++-tt+-_or- __ ,...,_--t-~- -_ .... .... 'r"--+--alr-iii-. --.- 
N N - 

• C"') ;u:, ______ ...L,,- ..: ~ 

C 
.2 
- C. ~ 0 
CD • ::u 
CD: 
N.t: ;; -~ 

0.81~--+-• 
(20.51 

2.00 
(50.8) 
2.126 
(541 

Valve Mounting 0-ring 12 x 2 
Buna-N 004 255 
Viton 004 449 

Mounting to ANSI 002 and 
requires two tank passages. 

Flatness .;. f 
Manifold Mounting Surface 

1- 0.0003 I 63 

7777/fffv» / 
Top View of Z0B or 2208 Valve 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 
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REJIROTH 
WOALOWIOE HYOHAULICS ~ 
BETHLEHEM, PA 18018 

PRESSURE SWITCH 
Type HED4 

for Manifold--In-line Threaded--Module Mounting ..:NGINEERING 
DATA SHEET i--Mt_g __ -A-N-Sl---Oo-1-or-00-2-..-50_0_0_P_S_I _( 3_1_5 _b-ar~)-..--P-i s-t-on-0-es-i-gn _ _,. Issued: 8-1- 79 

53 

RI-\ 
RA30174 

HED 4 OH10/ ••. Z14 with 
optional sandwich plate 
Size 6 valves ANSI-001 
Size 10 valves ANSI-D02 

HED 4 OP10/ ••• Z14 •• 
for Manifold Mounting 

GENERAL DESCRIPTION ••• The Rexroth type HED 4 is a 
direct piston operated hydraulic pressure switch. 
As hydraulic system pressure is exerted on the pis 
ton (2), the piston moves the spring retainer and 
switch actuator plate (6) against the force of the 
spring (3), which actuates the switch (5). Ad 
justment of the pressure switch setting is by means 
of the adjusting nut and sleeve element (4). 

A mechanical stop is built into the assembly to 
prevent damage should an over pressure occur. 

SWITCH CAPACITY ••• AC 250 volt, 5 amperes 
DC 50 volt, 1 ampere 

250 volt, 0.2 ampere 
(for DC applications, a suppressor across the line 
is reconmended to increase the service life of the 
switch.) 

SWITCH ••• repeatability accuracy is plus or minus 
1% of the pressure setting. 
••• frequency--120 cycles per minute. 

SWITCH ••• single pole, double throw (SPOT) 

H£0 4 OA10/ ••• Z14 •. 
for In-line Mounting 

HED 4 OH10/ .•• Zl4 •• 
for mounting on 
sandwich plate 

ELECTRICAL CONNECTION ••• plug-in connector. 

OPERATING TEMPERATURE ••• -4°F (-20°c) to +160°F 
(+7o0c) 

FLUID RECOMMENDATIONS .•• 
Buna-N seals are supplied as a standard. These 

seals are suitable for use with petrolelJII base 
hydrauli_c oils; and most water glycol or water-in 
oil emulsions. 

Viton seals are optional. These seals are compatible 
with most phosphate ester fluids. 

VISCOSITY RANGE •.• 35 SSU(2.8cSt.) to 1750 SSU 
(380cSt.) 

MOUNTING POSITION ••• optional 

WEIGHT ••• HED 4 Press. Sw. 1.32 pounds(0.6kg) 
Sandwich Plate-Size 6 1.8 pounds(O.Skg) 
Sandwich Plate-Size 10 4.2 pounds(l.9kg) 

PSI 
(bar) 

ORDER Max. Operating -ADJUSTMENT RANGE- 
CODE Pressure Pressure Decreasing-- I --Pressure Increasing 

50 750 PSI( 50 bar) 30 PSI(2 bar) to 675 PSI( 46 bar) I 60 PSI( 4 bar) to 725 PSI( 50 bar) 
100 5000 PSI(350 bar) 45 PSI(3 bar) to 1300 PSI( 89 bar) 120 PSI( 8 bar) to 1450 PSI(lOO bar) 
350 5000 PSI(350 bar} 90 PSI(6 bar) to 4600 PSI(322 bar) -300 PSI(20 bar) to 5000 PSI(350 bar) 

4 

/( . ' 

\) 
Line threaded 1/4 NPT 
HED 4 QA 10/ ... Z4 .. 

HED 4 OH l 0/ •• 
for mounting on 
sandwich plate 

T~F= AF=)(A<1TH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-69~00 



I HED 4 I I xx I I I I ! / 5 I I 

SEALS 
omit "' Buna-N 
V = Viton 

MOUNTINGS 
Manifold • p PROTECTIVE CAP 
Line • A omit• if not needed 
Module stacking • H s • if required 

DESIGN SERIES NO. • xx PILOT LIGHTS 
Numbered 10 to 19 (order with Zl5 plug) 
This number is assigned by the L24 • 24 volt 

factory and is used for ordering LllO s 110 volt 
Spare Parts. L220 • 220 volt 

PRESSURE smINGS - PLUG IN CONNECTORS 
to 750 PSI~ 50 bar~ • 50 Zl4 • Standard Plug 
to 1500 PSI 100 bar • 100 Zl5 • Large Plu1 to 5000 PSI(350 bar) • 350 (use with Pilot Lights 

54 

OPTIONAL FEATURE--Ordering Code "H"-The SANDWICH VALVE--Adaptor Plate, 
(to be ordered separately) 

PRESSURE SWITCH ADAPTER PLATES 

SIZE 6-Pressure Switch Adaptor Plate (order by part number shown below flow symbol) 
ANSI-D01 Pressure switch 

~ ~ ~ ras • ~ 
p-E3 • • 

effective in 0 ~ B£3P line 
Buna-N 308 400 308 401 308 402 308 403 308 404- 308 405 -308 406 308 407 308 408 
Viton 308 436 308 437 308 438 308 439 308 440 308 441 . 308 442 308 443 308 444 

SIZE 10-Pressure Switch Adaptor Plate (Order by part number shown below flow symbol) 
ANSI-D02 Pressure switch 

~ ~ ~ Li1 * &1 e@ • * effective in ~ ~ ~ line 

Buna-N 308 409 308 410 308411 308 412 308 413 308 414 308 415 308 416 308 417 

Viton 308 445 308 446 3013 447 308 448 308 449 308 450 308 451 308 452 308 453 

NOTE: •requires two HED 4 Pressure Switches for these fl ow patterns. 

PRESSURE DIFFERENTIAL CHART 

··'750 PSI" {50 bar}--Pressure Switch 

10-150 ~ 15-200 
~1~01= I I/+ +; 1~::1 
~ ~ O 150 300 425 575 725 _ 
- 10 20 30 40 50 s.. - ~ ~o - 5000 PSI (350 bar), Pressure Switch 

30-425 

1500-PSI (100 bar)·Pressur~ Switch 

300 
20 

575 
40 

850 
60 

1150 
80 

1450 PSI 
100 (bar) 

20-300 

10-150 

~ 0 - 725 1450 2175 3000 3600 4300 5000 PSI s.. - ., 
V) 50 100 150 200 250 300 350 (bar) .c Q. 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 
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CIRCUIT EXAMPLES for the HED 4 P~essure Switch 
55 

-~ 

1 

S1mp11f1ed 
Pressure 
Switch Circuit 

l - HED 4 

Two normally open switches 
for adjustable differ~ntial 
control 

2 - HED 4 

1 HED 4 
,_Press. 

Sw 

- Pilot 
Lights ------------ Two nonnally closed switches 

for adjustable differential 
control 

2 - HED 4 

DIMENSIONS 

ANSI-001 0.49 
(12.5) 

- "" II') N ,.._ 

c:i ui - 

1.59 
l. 09 ( 40. 5) 
(27.8) 
0.75 
(19) 

0.41 ~-~ ..,. ~ 10.3 
N • c:i IA') 

SANDWICH ADAPTOR PLATE for mounting HED 4 OH module 
stacking for SIZE 6 valves 

inches 1. 73 
(nm) (44) 

l. 14 - 1 · 
(29) . '° in 

N . '° 0- 

. "" - ,... ..,. . ..,. - N- 
N - . "" -- 

..,._ 
- 0\ • N -- 

Fitted for 
9.25 X 1.78 
(2-012) 
o-rings 

(64) 4 holes- 
0.22 d1a. 
(5.4) 

4 taps 1/4-20 
Counterbore 
0.41(10.5)dia. 
0.07(2)deep 

SANDWICH-ADAPTOR PLATE 
for SIZE 10 valves 

ANSI-002 

0.73 2.13 
(18~5) 

,... - ..,. "' ·- Q 

- "" "' in • 
,C"I 
0- - 0. 13 

{54) 
1.47 0.53 i.ss 
37.3 

l .06 
27) 

0.65 
16.7) 

(13.5) 

(3,. 2) 
l"'""t--1---+---+---+---+--+-- 

Fitted for 
12 X 2 
o-r1ng 

(42) 
1. 14 

rl 

4 holes- 
0.26(6.6) 3.59 

( 91 ) 4 taps 1/4-20 
Counterbore 
0.41(10.S)dia 
0.07(2)deep 

- ---··----·------·-· ...... ·· _..,.., .. ,.,.,. ... "',. ...... ~v,,,A .. 11A1gn1a.-,1~0A..St~M 



MANIFOLD MOUNTED SWITCH--Ordering Code "P" 

0.22(55) dia. 

inches 
"TniiiJ 

56 
<e -;;;- ~ro1;ec.1.1ve cc11,1 _ o :::. Ordering Code · 

-for Plug Removal--- 

- ,._ U') 

C0 0\ -- M..,. ..,. ,._ . . 
MM 
cn en 
:::, :::, ... ,- 
0. 0. 

~ ~ :; ~+--1-+--- 
N N • M .... - 

---4.69 Max. adjustment :___JI 
(119) ~ 

{ 124) 

LINE MOUNTED--0rdering Code "A" 
0.22(55)dia. 

- IO U'l . 
0 

{ 0.63 
(16) 

Z14 Small Plug 
Zl5 Large Plug 

,- 

- -for Plug Removal-- - 

- ,._ U') 

C0 0\ -- M..,. ..... 
MM 
cn "1:71 :::, :::, ,- ... 
Q,. 

..,. "' ,- ,- 
N N 

( 

inches 
(nm) 

,-.--4.57 Max. 
(116) 

adjustment~ 
4.76 
( 121) 

f()DULE STACKING--Ordering Code "H" '° ~ . ,- 
0 - -------··~for· Plug Removal--· -·- 

Mounting 
Screws 
1/4-20 x 1/2 

Face Z14 Small Plug 
ZlS Large Plug 

----5.08 max. adjustment---~ 
{129) 5.28 

( 134) 

THE REXROTH CORPORATION, BETHLEHEM, PENNSYLVANIA 18018 • 215-694-8300 
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MANUALLY - ..... 
OPERATED·PUMPS 

RESERVOIR CAPACITY· 40 CU. IN. -----------------~----- Series '' B '' 

--~~; ... :,,-'i·ModeJs8;,14~ 
83817 

MODEi. WIRICAN~ PRESSURE 
OUTPUT INDICATOR 

83742 -0.36 cu. ill. U818 
(OU.I perll&rolce U,000 pli, factory •I 

83817 eo.1-cu. in. 83821 
(GllEASEI perlk'oke (2,600 pli, fact.olJ •1 

•Sued oo lubricutl &Mi are frN cl a&npped air. Lubricama 
&Mi .... epecifiqlll,J ..... ,n11...,. .,..,pump. 

.:.J ·- •. ('-~~. 

DESCRIPTION ... · 
'· ' 

Modela 837'2 ud U817 are muually opera&ed IDl&W-Ml'OU pumps 
uaed u &he p1mpin1 IIU for a cen&ra1ir.ed lubrication 1ya&em on amaJJ 
IDM:hine1. Syaum lbauld DOl be larp due to amall reaervojr capecitie■. 
Pump 1bould be ---,Ua· aecNne ,.. wall for convemence ol ~ 
adopera&inl--- ,u.41 •:;.r,""""';""· · 

' .·;, .. ,0,,.,.1·1-.,~ ,,.·11ul: 

. ·' . ; .;_,.,(. .. 

•\. 
. Wl210 · 

L Modef 83742 
(10100.- Mua be 
mc-•n&ed~.) 

wa•_ ~ 
18190 

vs·NPTF(F) 
lndica&or Poli 

31116 
13138 

1/8• NPTF(FI 
• ' Luae .Qu&W 

/ 
·"' 

;.,: ,i:t,,\ .r..,:u,,·.; ,H .. 

-~'1--;J~'l.~.P'U..., """'J' 
··•Wl1Jjj~,ijl;a '!,;~,f""'Ui:<1. 

,, ··• 1,. 

I ... ~LJ 

... WW' 

.,.; · 

Model 83817 
liOI-GRUSEI 

46918 
© 

SERVICE PARTS © Jadicaw, cbaQp 

PART DESCRIPTION PART DESCRIPTION PART DESCRIPTION PART DESCRIPTION 
12611 Pipeplui 31010 a..... . &li006 8princ .· ,·,1.r~,.-,, .. , ee&87 OilboleCONr 
13138 Checa-- 31116 a....·· 66264 8prini .. , .. 

·' ' ... &rainer 
13139 Cbecacap k366 Packini 61626 C-.iwtulle ·• 88148 Oilpup 
13190 Plui 8'7113 Packini ' 816M Cert ht .... -.~ 81210 Handle&plunprauembly 
13827 Follower handle '6918 Tube cap 62941 ·S.- . ~ . 't.,; ), . • I : ta?9 Handle cl plunpr.......,. 
16666 Follower rod '6935 Tube cap 66007 Ball 934116 Follower aaaembly 

LINCOLN ST. LOUIS 
.OlO GOOOf W,OIW BLW. • ST. LW1S. MO. 63120 • (314161~ 

' .... 
A DIVISION Of 

McNEIL 
C0afl0■A-Tl0N 

I • ~ 'f 

SECTION - ca 
PAGE. -134.A 

~ftna• ... •--A 



·- ... : ---- 58 
TO FILL GREASE PUMP FROM 
BULK LUBRICANT CONTAINER 

11 R, ; comaine r wbe from bNcl ud phmpr UNIDbly . 

~ £ lubricaD& imo caviiy oUbe bNcl wi ~ 1111□':>q. 
31 Insert the open end of the comainer wbe in&o lubricam. Slowly 

pull Lhe follower handle back while p~ th• oon&ainer tube 
deeper imo Lhe lubricam &o prevail air poc:ug from bliq 
pulled ima &boa COD&ai,,. wbe. 

41 Wben the follower rod ii tun, •114aded. pull it lideweya JR Jat.gi 
&be rodcroow imo &be ur1- ~--,~a,n&li._erctf,_ : 

6) Looeely ueemble the fili.d coa&liDH wbe &o the bead IDd, •. 
plwiger auembly. ReJeue the follow• rod from the CGD&ainer 
cap end di.Nngage Lhe follower rod from the follower by ro&uina 
Lhe follower handle. Puah the follower rod imo &be COD&ainer. · 
Slowly unacrew I.he con&&iner wbe from the bead ud plwipr 
auembly umil lubricam 00181 from &be werfal:e. tlp&aa 
con&&iner wbe inlothe b8■d ud pluQpr UNmbly. · 

~ '1 
TO CONVERT GREASE PUMP FROM BULK 

FILL TO CARTRlDGE WBRICANT 
11 '' " the container cap from I.he con~er tube. Pull on the· 

iwer handle &o uwaa the loUower ud 1pru11 from &be 
_...itainer tube. 

21 Grup follower beLween thumb end forefinpr and Oip the 
fol.lower lip from the from aide &o the rtar. · 

NOTE: The 4allower reaemblet a cup. When the ife&N pump ii 
uaembled for uae with bwll lubricam, the cup open1 
toward Lhe head auembly. 

31 Reassemble follower imo coawner tube and poeiiioD wilh the 
fol.lower handle 10 tha &b- ooaainer ('SI) can ba &iptened omo 
tM coo&aioer cube. 

TO INSTALL A LU8~01ADMDGE 
'"GalaK<~ ·. ~-' ,' ....,....~..,~ *.:· ,, ' 

11 Remove con&&inertube from ~~-~~~bly. 

~- To namove an 8Ull>'Y C&IU'idp, pull badl • &be follower handle 
until the fol.lower rod ia fu.UJ" er .ded. 'l'llen, carefully releue 
the follower handl8 IO ejec:& the emp&y c:anridge from. the con 
&ainer tube. Pull back oa &be loUower budle. When the fol.lower 
rod ii tun, mended, pull M .....,_ tu lada a.. rod poove in4o 
&M~bolesb,int,l,a«"."!'9 io.-'_, 11, :i, ' · . 

·~! 
- - •• . -~··.. ·- ..... _ ... -4.• -- . 

• ~ ( I.UBRICAH!•:ot\)' ·O -,+' .;.;~Jlti.,;,,f', 
CONTAINEA 0- LAAGi . IMAU. 

CJ# CN 

31 Remove the cape from boch ends ol &be c:anridp and imen the 
larp opea end of the c:anridp iaao ~- ~r tube. 

41 Looeely auemble. the COD&ainer tube &o &be' bead and plunger 
auembly. Euend &be pump baodJe ••~i frQ1f1 the conwner 
tube ud diseopi19 &be fDQowr rod frqD &At C9DWQ8r cap. 
Engap. ,&be follower rod rill &be 'follows · by nxating the 
follower handle. ~ force Oil &be foUoww handle until lub 
ricam 'OO&N from the tube and INell iD&aface., ~ conwner 
.&Qbe ia&o &be bead and plu.apr nwzL~ · 

61 Dileopge the follower rod from the follower by rota!,ulg the 
foJJow. baodle. PUlh &be follower rod Ul&o&bt con~r .. 

TOEXPELA&R~ 

11 =.!m':~ine• ~ ~~1/~ ~ i'qn the ~ aod . 

21 Witbdraw the follower rod from UM' roo&siner cap and engage it 
wiUI the follower by ro&uina Ula foUoww !iaodle. Exert fon:e on 
&he follow• baodle un&il ~• .,_.. fllllji &be cube aod bead 
in&erfai». ' 

)-· 

31 TighLea c:omaiDe r tube imo the bead and ~er UMmbly. Dis 
eng1119 the follower rod from the foUonr by · ~ the 
follow• !iaodle. P\&lh &be ~-~c:omaiDe r. .~ ' I :.. I IMPOITANT I . . ,.....:.::-.=.=::.:.. 

'' 

-~-· 

TO.FILL OlL PUMP 
I 

Oil pump ii filled through the SPl'UJi•ioaded oil filLer cup. A dip 
IMC& iapcovided &oindic:aY lee ailln91. 

-~ 

OPERATION 
CENTRo-MATIC 
MMnually opera'-d mlilii-e&loke pumpe will cominue &o diapeDN lubrQm aod build up 
prtllldure wi&h w:h IU'Oke ol &be pump budle. wilbin pumPiol rup. ~iodica&or 
will ext.end when a~ pNUlll'I ia reached &o opera&e &be Cea&l!D- Ma&ic "ays&em 
(Mode! 837'2 • 1,000 psi or Model 88617 • 2,600 psij, LubriaaD& pl'lllll""-4IIJIIIIMI &lat 
iD,itt wbidl 1W111ms •---MIDliD& ol lubrican& a._....._,~ 

u '.Pu.mp handle lo VeJlWI& P9"itiqg SY,wn WUIWf YW bKi • •aw M4 ~-- . 
AA,....,.fmttrt hthoq;N ·------------- 

• r."" ' ;.a J~ .... ~. " \ ;.. .• ' 

:· ~J·:.- ;·;~~~-:- ... ·' 
·- - ... 

_-V£tiDHy POSITION ·,: .... ""\. 
• 

1
' ·rPUMPING 

·.'"; RANGE""¥ 
:- r / : : /; 
J .. j,. , .// 
i I :, l l 
I I I / .,..,. \'~"'"'".' / 
t '. ·.' : r ._. .. (,., ., 

MODULAR LUBE 
Manually operated multi-stroke pump.i will CODWUJe &o diapenN lubricaDt with each 
stroke of I.he pump handle (handle mu.Ii remain wulun p•mping "UPI, .Opera&. UM! 
pump handle un&il cycle indicaior pin Oil divider valw bw:tic:•w lube _. • compiMe. 
Diairegard ~ indicaa oa pump. · - · ·· ·· --·- 

U··· 
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i 

'l _·r.J<• 
.... Jf;: ... 

'IA ••• 

THERE'S A CENTRO-MATIC SYSTEM FOR YOU-BECAUSE 
WE SPECIFICALLY DESIGN IT TO FIT YOUR APPLICATION! 

/ 
SUPPlY 
LINE 

,: 
TIME CLOCK 

'-.. 

LUBE SUPN.Y LINE / 

Each Centro-Matic system is 
different! However, the basic idea 
of a centralized lubrication 
system is the same in every case. 
A pump delivers lubricant 
through delivery lines to an 
injector (metering device.) Each 
injector measures out the correct 
amount of lubricant required for 
each bearing. 

lU8RaCANT INJECTORS 

STAGE 1 
The injector piston is in its 
norm a I or rest position. The 
discharge chamber is filled 
with lubricant from the 
previous cycle. Under the 
pressure of incoming 
lubricant, the sude valve is 
about to open the passage 
leading to the piston. 

STAGE 2 
When the slide valve 
uncovers the passage, 
lubricant is admitted to the 
top of the piston, forcing 
the piston down. The piston 
forces lubricant .from the 
discharge chamber through 
the outlet port to \/)e bearing. 

Two types of injectors are available with top adjustment 
and side adjustment. They may be used in the same circuit 
and their selection is made on the basis of bearing lubricant 
requirements. Injectors may be mounted singly, or may be 
grouped in manifold at one location .. 

STAGE 3 
As the piston completes its 
stroke, it pushes the slide 
valve past the passage, 
cutting off further admission 
of lubricant to the passage. 
Piston and slide valve remain 
in this position until lubricant 
pressure in the supply line 
is vented (relieved) at the 
pump. 

ii ~:rr~ 
Jlil~\ MEASURING 
t '~-:r>.-CHAMBER 

j·:;:· L~1i~r~1 DISCHARGE 

;"' ~,H:MBER ' fjJ ,:, ~ I ~ .... ~, 
I 1_• I •'T - l! l~J..:,1 :~ ! !?-f(/~ 

I., STAG::u? After pressure is relieved, the 

I compressed spring moves 
the slide valve to closed 
position. This opens the port 
from the measuring chamber 

. and permits the lubricant to 

I. be transferred from the tc., ~ 
of the piston to the discharge 
chamber. 

,.,~ 
,·. ·._ .. ,.\ 

\ . ) 

;.__;_.32, SL-~3, SL-42 AND SL-43 
STAGE 1 

◄ 
Incoming lubricant-under pressure from the 
supply line-moves the injector piston 
forward. The piston forces a precharge of 
lubricant from the discharge chamber through 
the outlet check valve to the feed line. 

STAGE 2 
When the system is vented (pressure 
relieved), the piston returns to rest position, 
transferring lubricant in the measuring 
chamber to the discharge chamber. 

~ r 
- - '-~---------------- --------------------------.-.:-.-. ..-·L 
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SERIES SL-33 INJECTOR 
Lubricant output adjustable up to .003 cubic inches. Injector 
lubricant outlet 1/a" O.D. tube connector. Each injector manifold 
includes two No. 45924 vertical mounting clips and two No. 
50109 mounting screws, ¼"-20 by ½" long. Use No. 7 drill and 
¼"-20 tap to install. 

No. 45923 Mounting Clip-For horizontal mounting of injector 
('·No required). 

~. . . \ 

tj 
~ 

83314 

H~~ECTORS 
HiGH PRESSURE 

GREASE TYPE 
2500 PS!G SYSTEMS 

83309-1 

Model No. 

I Carbon A. Dim. B.Dim. Lubricant Inlet 
Steel 

83314 Replacement Injector 
83900 Single Injector 1/a" NPT male 
83309-1 1 ¾611 1%" 1/a" NPT female 
83309-2 H'a" 21/a" 1/8" NPT female 
83309-3 2%" 31/a" 1/8" NPT female 
83309-4 3~,· 33/a" ¼" NPT female 
83309-5 41/a" 4%" 1/a" NPT female 
83309-6 43/s" 5 •~.i,,• 1/a" N PT fem a le 
83309-8 61/a" 63/a" 11a• N PT fem a le 
83309-9 71/a" 7%" 1/a" NPT female 
83310-1 11/,." 1%" ¼" 0.D. tube 
83310-2 13/a" 21/a" ¼" 0.D. tube 
83310-3 2%" ·31/a" ¼" 0.D. tube 
83310-4 3½611 33/a" ¼" 0.D. tube 
83438 Replacement injector for existing Series SL-31 

manifold. 

STAINLESS STEEL-Same as above except in 300 Series Stainless 
Steel. Each injector manifold includes two No. 45924-9 stainless 
steel vertical mounting clips and two No. 50109;9 stainless steel 
mounting screws. 

83309-2 
t 
83438 

Model No. ! Stainiess A. Dim. B. Dim. Lubricant Inlet 
Steel 

83314-9 I Replacement Injector 
83715-1 1½6'' 1%" ¼" NPT female 

83715-2 13/s" 2%" 1/a" N PT fem a le 
83715-3 2%" 31/a" 1/a" NPT femaie 
83715-4 3½6'' 33/a" 1/a" NPT female 
83715-6 43/a" 53/a" 1/8" NPT female 
83715-7 5%" 61/s" 1/a" NPT female 
83438-9 Replacement injector for SL,31 manifold 

High pressure injectors are designed to inject grease or oil ; , 
bearings by supply line pressure ceve.oped by the .ubrtcan 
pump. Output is externally adjustable which permits manual 
adjustment of lubricant discharge. Visible indicator stern pe·• 
mits visual check of injector operation. Injectors are available 
in single unit and various manifold body type. Individual 
injector in a manifold can be easily removed for inspection or 
repair without removing supply line or disturbing other in 
jectors in the manifold. 

I ~u~~c~~~o:~u-t~!jul:~:~:~:08 cubic inches. Injector 
lubricant outlet 1/a" O.D. tube connector. Each injector manifold 

• includes two No. 45926 vertical mounting clips and '.wo No. ij ~
1
~1

2
0
0
9tmoutntingts

1
c

1
rews, ¼"-20 by½" long. Use No. 7 ci:1 and 

14 • ,,ap o ins a . 

Ii 
.! t~ ,;1 

,·_., 

Model No. 
Carbon 
Steel 

83338 

A, Dim. 

83336-1 

B. Dim. 

83336-2 

-~---=-.' 

ii.. r cg n 
~ 
83437 

Lubricant Inlet 

83337 Replacement Injector 
83338 Single Injector 1/1" NPT rnae 
83336-1 :,."" NPT '·,male 
83336-2 '/i" NPT female 

11/.," l¾" 
2" 2½" 
2¾" .J¼" 
3½" 4" 

83336-3 1/,1" NPT f,:··• ~-:n --:-:-::--::---+---:-:f---+--...:....:...----,f--'-'---:-:-·. --- 
33336-4 1/4" NPT' ·,; , ---'--'-"-'--+--c.::....--'-------_:.::__ _ 
33437 Replacement injector {or existing SL-3: 

manifold. I 
I.:·_ STAINLESS STEEL-Same as above except in 300 Series stainless 

steel. Each injector man.told includes two No. 45926-9 stainless 
steel vertical mounting c:,;:,s and two No. 50109-9 stainless steel 

, mounting screws. 
~ ., 

I 
! ~ 

Model No. I Stainless A. Dim. B. Dim. Lubricant Inlet 
Steel 

83337-9 Replacement Injector 
83724-1 l¼" l l¾" ¼" NPT female 
83724-2 2" 2½" ¼" NPT female 
83724-3 2¾" 3¼" ! ¼" NPT female 
83724-4 31/2" 4" 1/411 N?T female 
33437-9 Replacement injector for SL-31 manifold. 

,t!J~, 
"'• '; 

4 
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AiA OPERATE□ 
r· / .. ~ 

__ .··,.•; _., 

(;:,:·,. t· .. t k, •. :J 
:-~ 

,/:~ 
I , . ;' 
\ ! 

( 

. ~'·, 

Model 82886 

Model 83668 

Model 82886-Air operated, single stroke grease pump, requiring 1 
air for the forward stroke. The return stroke is spring powered. 
Designed for use with Series SL-32 and/or SL-33 injectors. 
Engineered for automatic lubrication of individual production 
machines. Can be operated by manual, mechanical or electrical 
control. Includes transparent reservoir with spring loaded double 
lip follower, filler nipple and strainer. Dispenses grease up 
through NLGI #1. Overall dimensions: Height 10½"; length 6"; 
width 5¼". 

Model 83666-Same as Model 82886 except has 4 lb. reservoir 
capacity. Overall dimensions: Height 18½"; length 6"; width 5¼". 

Model 82653-Air operated, single stroke grease pump requiring 
air for both forward and return stroke. Has large capacity output 
per stroke and large capacity transparent reservoir. For use with 
Series SL-1, SL-32 and /or SL-33 injectors. Engineered for auto 
matic lubrication of individual production machines. Dispenses 
grease up through NLGI #1. Can be operated by manual, mechani 
cal or electrical control. Overall dimensions: Heiqht 18½"; length 
20"; width 5¾". 

Model 82653 

Model 83834-Same as Model 82653 except has 25 :1 ratio pump 
and 2.15 cu. in. lubricant output. 

Model 82655-Same as Model 82653 except includes Model 84101 
Standard Program Timer, No. 68359 Four-Way Electric Solenoid 
Air Valve and accessories. Time control is adjustable to cycle 
lubrication system at intervals of 2½ minutes to 4 hours .. Electrical 
power requirements: 115 Volts, 60 Hz., 25 Volt Amps. Solenoid 
inrush current, .52 amp; holding current, .35 amp. 

Model 282655-Same as Model 82655 except includes Model 84102 
Standard Program Timer, adjustable to cycle lubrication system 
at intervals of 15 secs. to 24 min. Electrical power requirements: 
115 Volts, 60 Hz., 25 Volt Amps. Solenoid inrush current, .52 amp; 
holding current, .35 amp. 

Model 83551-Same as Model 82655 except incorporates No. 84103 
Standard Program Timer and No. 68978 Four-Way Solenoid Air 
Valve. Electrical power requirements: 220 Volts, 50 Hz., 25 Volt 
Amps. Solenoid inrush current, .26 amp.; holding current, .18 amp. 

Model 83800-Same as Model 82655 except has 25:1 ratio pump 
and 2.15 cu. in. lubricant output. 

·sPECJFICATIONS - i I Lubricant Lubricant Operating Pressure (?S:G) 
I I Output Reservoir Air Lube Type of ! Model Ratio l (Per Cycle) Capacity Inlet Outlet System Min. i Max. Recommenoed 

20:1 ¼"NPTF ¼"NPTF SL-32/SL-33 1200 
I 

3500 1500 82886 . 45 cu. in. 1 lb . I ' 
I SL-1 1850 3500 2500 82653 i 31 :1 1.4 cu. in. 4 lb. ¼"NPTF ¼" NPTF I 
I SL-32/SL-33 1200 3500 i 1500* 

I SL-1 
I 

2500 ?2.:55 31 :1 I 1.4 cu. in. 4 lb. ¼"NPTF ¼" NPTF 1850 3500 
I 282655 S L-32 / S L-33 ' 1200 3500 ,500* 

I 

i SL-1 1850 ! 3500 i 2500 83551 i 31 :1 1.4 cu. in. 4 lb. ){" NPTF ¼" NPTF 
j SL-32/SL-33 1200 ! 3500 1500* 

I ¼" NPTF ¼"NPTF SL-32/SL-33 1200 ! 3500 ' 1500 83668 20:1 . 45 cu. in. 4 lb . 

83800 ' 2S:1 I 2.15 cu. in. 4 lb. I ¼" NPTF ¼" NPTF SL-, 1s50 I 3500 25CO 
' SL-32/SL-33 1200*1 3500 1500* 

- 
! I SL-1 1850 I 3500 2'.;:)0 83834 25:1 i 2.15 cu. in. 4 lb. I ¼" NPTF ¼" NPTF S L-32 /S L-33 ~ ?'":O ! ."1500 ; .. ~ )()"' 

., .. 

I 

l 
I ~ 
~ 
:j 

-~ 

1 

..!500 PSl wh~n used in cornbt.i.inon with series SL-1 and/or SL-11. 
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MINIATURE COMBINATION UNITS 

''~·-, i~~i 

C 

i.-----A- 

Filter-Regulator-Gauge-Lubricator 

~- 

Where space is limited, Lincoln Miniature Combina 
tions offer the perfect solution. These small, eco 
nomical unlts fit readily into compact control cabinets 
or miniaturized circuits. They provide quality con 
struction features and service of regular, full-size 
units. For use with ¼" pipe size only. 

f--A~ f..--D.,,,.,_'1 
d. !\~:1 
.·'· ~ ,' ' . • • • . I , 

Filter-Regulator-Gauge 

Filter-Regulator-Gauge-Lubricator 
Filter-Regulator-Gauge 

Filter-Lubricator · 

T1---m·~4r I ,,, ~f~ B 

l~UU1 
Filter-Lubricator 

Pipe I Model Size A B C D 

83672 ¼" 5¼" 5½" 4" I 2¾" 

83673 ¼" 3½" 5½" 4" ! 2¾" i 
83674 ¼" 3½" 41/," 4" I 1 '/,. " 

"' ~ H--~ -~-x · .. u~c 

I I ,.o. 
Working i Min. Burst Minimum I No. 

l 
Length Pressure Pressure Bend Fittings 

(psig) ' (psig) 
. 

' Radius 1 
' 

I ' ! 72060 5 ft. l ·, 
' ¼" 300 1300 3" ' ¼" NPT Male 72120 10 ft. 

l 

72A060 i 5 ft. l i i 3 ,, ,, ; 3 " 
72A120 10 ft. ¾ 250 1250 4 ½ NPT Male 

;_: 

'J 

5 f~. 
10 ft. 

½" 200 800 6" ½" NPT Maie 
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OPTIONAL 
EXHAUST ADAPTER---------► 
allows instant conversion from 
free venting to piped exhaust 
without changing valve. 

---PERMANENTLY AFFIXED 
identification plate will not get 
lost. Provides oositive 'c!e;' 
tification inclucinq electrical 
characteristics. 

SHADING RING---- 
Copper shading ring standard. ROTATABLE HOUSINGS, con 

duit or qrornrnet :or ease o' 
installation. 

·' 
STANDARD 
FLOATING TOP SEAL---- 
is automatically self-compen 
sating, increasing valve life ex 
pectancy up to ten times. 

WIDE VARIETY------- 
ot coil se!ections and options 
to meet almost any applica 
tion. 

CLASS "B" STANDARD 
Class "H" optional 

STANDARDIZED MC!JNT!NGS 
with :wo 70-32 threaced 
mounting hoies. Mounting 
brackets on ho:Jsing are also 
availao!e. 

O:_;TIMUM CORROSION 
RESISTANCE 
with stainless stee! •ype 43OF 
body. ana stainless steel types 
304, 202 and 42OF 1n~ernal 
parts. 

~~.f"\W-~~,f"" j\, ~~'=f"~"=t,,... ~-•ri~~~ ... -- . ....,_ .. , -· ._,u-\ .... __,.:.1 - w~:;l _J'~r'"- - ... .,;; ..... ~ 

FI_C'N 9ATE: 
=e,er :o CV factors in valve part number listings. See page 13 
'or '.low characteristics. 

PRCOF "9ESSL!RE: 
~ · .. ~ tirr es :-~tee pressure 

."ORT!"JG: 

·JRIF1C:C: !JIAMETERS: 

s 

:\.1AXIMUM CC!L TEMPERATURES: 
C!ass --3":: 30° C !:256° :=J (:'.1eets c:ass --:=" specifications also.) 
S:.Jss H: 180°C {~50°F) 

'-.1EC:::A: 
.-'.\;I c omrno n media .nctuoinq air. .nert gases. ·.valt:r. sre arn. 
7ydrJ.ullc "uics. petroreurn orocucts anc freon. Ccnsuit !;1c!c:: 
·•Jr '..J:;e ·.v,:~ some corrosive rne cia, 

NOTE: When valve is used with steam, water and some 
cetroleurn produc ;t ''ie plunger assernory insert wiil normally 
·ecuire rnocitica .. J11. 

WE:GnT: 
~ . C. 3 oz. ,. 

~U:CT::1I CAL. DATA (:20 volts/60 :iz) 
~n .. sn current: .zsa arno. 

:-'olc:ng current: · 20 amo. 
\:om1na1 cower in continuous curv: 1 ~ wans 
CL.n: resconse :!me: ;o rn1!!:seconcs nominal 
:J~!y cvc:e: Co ntmuous 

.',IA Tc;:llA LS: 
~oc-1: .; :.,,ntess steel •ype 43CF or Brass 
·:1~ernn. c ornoone n:s: S!::unress steel tvoes 2C2. ~C-! anc .!::::= 
cooper. 
Seals: 3una ~.1 standard: viton. 



CYCLONE DL9ECT ACTl~JG SOLENOlD VALVEf 
'::J-VJ;; Y VALVES, NORMAL.LY CLOSED, FREE VEN7lNG 66 
• Ordinarily used with air to operate single acting cylinders. or 

used in pairs to operate double acting cylinders. 
• Rotatable housings for ease of 

electrical connections 
• Standard floating top seat 
• Operates in any position ,. 

....,.,.,_,----,- 

- 
~ I . 
I 

Dt-('ICIGIIEO~ 

\ :··::.~A 

11 
(k(,Cll{O l= 

l J 
p:)c:::::::: .. A 

S7 AiNLESS S7i:EL, STANDARD BODY (Listing for 120 v 1 60 Hz.r 

~ 
. 'JNPT "--, 8 ~~IQ· 32 UNF THO X ~ OP 
} '"'\ !. ,.JJ_j,!~ 

~ 
::-,;:?- ....... --,-~ 
~.~. ♦ l"'l _.J..•---~ ,. 
i-..c:.:t\ ...:.. 4/h-f '.'' ~L _i 

437 I : • ' I [.875 ___,,-,1 . 11,,: ..-. 875i---- 1 ,n2, 
I · ;n, l 437 
~~_; __ ~ ,111, 

~ rmetnc-mmJ 

Mal!imum I .. ·. Mod4lt Numbef" 
operating .. '. - pressure Orifice/ c- - ·.·Grommet Conduit .. ' ~ 
dlflerential .. . ~- ·.•. . _Hsg. Hsg . 

PSI i 

AC [oc Body Cv Stop Cv 1/8 NPT 1/4 NPT 1/8 NPT i 1/4 NPT 
250 !250 1/32 I .02 1/32 .02 75300-0115 75310-0115 ?4300-0115 1 74310-0115 
175 / 175 3/64 .06 1/16 .12 75302-0115 75312-0115 I 7 4302-0115 : 74312-0115 
125 \ 125 1/16 .10 1/16 .12 75303-0115 75313-0115 I 7 4~0:1-0115 I 74313-0115 
90, 90 3/32 .. 20 3/32 .21 75304-0115 75314-0115 74304-0115 74314-0115 
65 ! 65 1/8 .32 . 3/32 .21 75306-0115 75316-0115 , 74306-0115 74316-0115 
40 I 40 5/32 .42 3/32 21 75307-0115 75317-0115 i 74307-0115 74317-0115 
20 I 20 3/16 .52 3/32 .21 75308-0115 75318-0115 i 743•'.>3-0115 74318-0115 

VACI 5 3/32 
I 

1/4 ,73 .21 75309-0115 75319-0115 I 74309-0115 74319-0115 

Valves in bold type are stocked in local distributors· inventories. 

3-\VA'! "JALV::.3, NORMALLY CLOS:ED, P~PED EXHAUST 
• Same features as three way tree venting valves. except these 

include an exhaust adapter to permit piping of exhaust port. 
• Usable on water. oil and non-corrosive fluids. as well as air. 
• Standard valves usable to 250 PSI, no minimum pressure. 

rmetflc-mmi 

W---~ --- ! 

Q(.[IIU'CU[O 1 

2~ 
.:], 

-- . 

) 

UEtGIUO~ 

l , 
p :,.C::::: .... A 

S7 A!NLESS STEEL, ST AND ARD BOD'f (listing for 120 V / 60 Hz 1· 
! ;Aaxlmum 
operating 

; pressure i dilferentlal 
I PSI 

I . . 
I...;;:•'. 

Orifice / cv 

l Ac joc Body! 
I 250 ,;:50 
I 175 i 175 i 125 I 125 

cv I Stop i 

"J' 
90 90 ~ ... 65 65 
~o J.Q 
,:_ 0 2Q 

'/AC 5 

1/32 I 

3/64 f 

1/16 
3;:;2 : 
1/8 

, 5/32 ' 
3/16 
1/4 

.02 I 1132 i 

.06 I 1/16 i 

.10 i 1/16 , 
.::0 , '.;,/32 
.:12 : 3/32 ! 
.~2 i ::-,J:,2 : 
.s2 I 3132 
.73 : J/32 ' 

Grommet 
Hsg. 

Cv 1/8 NPT 1/4 NPT 
.02 I 75400-0115 75410-0115 
.12 75402-0115 75412-0115 
.12 75'103-0115 75413-0115 
.21 75404-0115 754 '. 4-01 i 5 
21 75406-0115 75'116-0115 
~, 75407-0115 75417-0115 ·"'' 

i Conduit I 
I Hsg. 
i 
I 1/8 N?T I 1/4 NPT ! 

.21 I 75408-0115, 75418-Q115 

.21 1 75409-0115 i 75419-0115 

! 74'100-0115 
; 7.~~--12-0~ 15 
7.;4():J-0115 

: 74404-0115 
; 74406-0, 15 

! 74410-0~ iS 
: 74412-0115 
I 744;:-:J~ 15 
74414-J1 :s 
74416-,)115 

74~07--~~ ~,5 
74408-0115 ;-~4'.3-,'J'.'.5 
7 4409-0 i 15 · 7<!419-01 ~ 5 

'/alv<"S ,n bold tvpe are stocxec ,n local oistr.outors ,nventor,es. 
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For hazardous duty and J.I.C. solenoid parta consult tactory, 

I 
Enclosure B 

Nut A · Conduit I Grommet 
Standard" Housing· - Housing 

! 
Grommet i C 

Spacer·- 
D 

Coil 
F 

Flux Washer"I 
I 

3 W;;1 Normally Closed Valves 7,:3co-7u20; 7430o-aoo1I75300-8001 
3 'Nav Normally Ooen Valves 7.13CC-7020 l 74300-8001 75300-8001 ! 2 Way ~ormally Closeo Valvest 74300-7020 ! 74300-8001 75300-8001 

1

2 Way Normally Open Valves 7.1300-702'J-! 74300-8001: 75300-8001 
3 Way !,1uiti-Puroose Valves 74300-70::0 ! 74300-8001 i 75300-8001 
3 1,•:;;y C,rectional Control Valves , 74300-7020 j 74300-8001 I 75300-8001 

75300-7002 
75300-7002 
75300-7002 
75300-7002 
75300-7002 
75300-7002 

74300-7008 
74300-7008 
74300-7008 
74300-7008 
74300-7008 
74300-7008 

See 
Chart 
Below 

74300-7010 
7.::co-7010 
74300-7010 
74300-7010 
7 4300-701 o I 
74300-7010 

I . - .G ,. .... H ·. :.i- ,-~ ·,;' i ~: i,'''I ::.,:/}::('.:.£ ···- :.:.,,-- ... :K . L 
: Plunger Guide 

"O" Rina; >~~~in~--:: "~r~na~?~ 
· .. .,,Exhaust Adapter "0" Ring 

Standard :·•.:·, 1/8" ---•--1--· · 1/4" 
3 Way Normally C!osed Valves 3454-oooa I 7 4300-7015 •· 7 4300-81 oo· 74400-7002! 74410-7002 02709-0030 
3 Way Normally Ooen Valves See 3454-0008 74200-7001 174200-8100 74400-7002 j 7-14:0-7002 02709-0030 I 
2 'I/av -\Jormai!y Closed valves+ Chart 3454-0008 74500-7001 74100-8100 74400-7002 74410-7002 02709-0030 1 
2 '.Vav ··,orma/ly Open Valves Below J45d-0008 I 74500-7001 174600-8100 7,l<lQQ-7002 74410-7002 02109-0030 I 
3 Way ML«li-Purpose Valves 3454-0008 I 74500-7001 I 74500-8100 7'1400-7002 744i0-7002 02709-0030 I 
3 Way Drrectronat Control Valves 3454-0008 74500-7001 74600-8100 74400-7002 74410-7002 i 02709-0030 

G 
Plunger Guide 

Or•'.··;e I Standard 

GG . I I Plunger Guide I 
Service Unit ! 

1 /32 7.4300-8031 
3/64 7 4300-8046 
1 /16 7 4300-8062 
3/32 74300-8093* 
tNone 74100-8001 

74400-8031 
74400-8046 
74400-8062 
74400-8093 
74100-8000 

t2 Way N.C. Valves have no orifice in 
plunger guide. 

"Solenoid operator. part number 
74304-8115. consists of parts marked with 
an asterisk in chart above ana in the coll 
chart on page 16. and is the 120 volt 60 Hz 
operator ordinarily furnished. 

~ Exhaust Adapter K 

"0" Ring L ----~~ NulA 

Spacer C i~~ ~ Enclosure B 
Coil O '~ ', ~~~•/§ 

·l:i•1tl ;• '1,'\l 
Plunger Guide G -~; ·I !:(JJ 

Plunger J ~tl ~l"-1--- Flux Washer F 

O ""'" __.ct'I, ,+1/,"°::•,---- Spring I 

'.;ij1 
K-- ';,"( 
L-- = 
A- 0 

B- 

C-4::> 

D- 

4-~~~,:~.--.,-~ ~L~ ·/. - C _Jc-:._ 
~ 

M ••- • •-- 

?in 3panner Wrench 1174000-7100 

Fits top nut and plunger guIce for quick. 
easy rnsassernorv of soreno.o valves. Pre 
vents damage to plunger. Plated steel 

-.. ,,,..... . , - ,.. --A '-' V ; ... Li I"\ I . 

F-- ------- ~.:..-- 
?I :-; 

j 
G-- i 

GG H-- c::=::> 

·j 
,;_,:, 

1-- __, :=-.:: • , ·, J-- 
:,:1 
' . ·1 t 

Star.dard Optional 
Class "8"-Temo. Range 130°c (226°F; Class "H" - Temp. Range 180°C (356°F) 

AC I AC I ..,...- 

i 
AC 

I AC 
PART Volts ! vous DC ! Coil PART Volts Voits DC Coil 

l'IW-<6ER 50 Hz' 60 Hz Volts ' Resist. N.UMBER 50 Hz I 60 Hz Volts Resist 
7.;c,:;0-71:. ~ :3· .4 74000-7291 5· 4 
74()CQ-71 :.2 '. 2· 1.25 74000-7292 12· 1.25 I 
7..!LG0-7.; .!3 22 ~~ 5· 445 74C00-7293 22 24• s· 4.45 
: dC·-~v- 7 '. 52 .,3 48 12· f6.2 74000-7202 ; 43 48 12· 16.2 ~ .:.r·:c- 1 i 5.::, 92 1CO 2.1· 65 74000- 7203 92 100 24" 65 
?'.JC-00-7'., • '0 ~20· 28 115 7.J000-7295 110 120· 28 1~6 
74C-C:O-?# #,.,"'I• 125 36 i77 74000-7995 120· 125 36 177 -.i 
··.·.c:0-7~:2- ·30 46" 20.1 
.'._;~,JC--:-., .: F: (. ·-•J 70 0 I 'J 7.!000-72% 2'":) 2d0" 70 610 ~ .. •,,· :C-7~00 £_41J ~;::so 35 9°0 7:0000-7996 :.io· 2~t) 85 9~0 ... :.;-:-~55 ·-'.JV ..;,..; oJ ,,()" ~~80 74000-7205 300 3:;: ii 0 • ,480 
,. ,'. - ' - ' ~05 ...r;;_, '.35 2380 7.1000-7297 .105 .180" 135 2330 

,\ :-..:coc•- ·: .. e,1 .J40" 520 ;77 J'JCC 7..;000-7997 ddQ" 520 ,77 :aco 7.:c::0- ,· ::,: 230" 64GO 7.1000-7206 230" '3400 

• -"11 cous •"" C-'s1::ned to•• scec.nc von acs as asr er.sxeo. However. :hey rn av a.so be ut ruz ec tor the 
.ut er nate ao.acent vortaqes JS mcrc ateo. 
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CYCLONE SOLENO!D VALVES ORD~FUNG JAi:C0?YA 

7 

- 
5 3 1 

HOUSING BOCY & PORT 
TYPE VALVE TYPE . SIZE 

4 Conduit 0 2 Way N 0 0 118" S.S 

.5 Grommet 1 2 Way NC 1 114" s s 
7 J.LC. 

2 3 Way N 0 
3 3 Way NC 

Free Vent 
4 3 Way NC 

Piped Exh. 
5 3 Way Multi 

I 
Purpose 

6 3 Way 
Dir Cont 

2 
ORIFICE CIA. 

BODY STOP 
0 1132 1/32 

1 3164 3/64 
1/ 15• 

2 3/64 1/16 

3 1/16 1/16 

4 3/32 3132 

5 1/8 · · 1/16 

6 1/8 3/32 

7 5132 3/32 

8 3/16 3/32 

9 1/4 3/32 

0 1 
OPTIONS SEALS 

0 Nonet Stc} 1 Nitrue 
(Buna) 

2 Viton 

1 
COIL CLASS 

& HERTZ 
1 "B" 

60 Hz 
2 "B'" 

DC 
3 "B" 

50 Hz 
! 

9 "H" 
I 60 Hz i 

0 "H" 
DC 

5 
7 . .. 

! VOLTAGEj 

I 6 V 

2 12 V 

3 24 V 

s 120v 

'· 6 240V 

7 480V 

'Used in Normally Open 3 Way Valves Only 

EXAMPLES: 
Solenoid Valve #75312-0115 ,. 75 3 1 2 0 1 1 5 
Valve w/ 3-way 1/4" NPT 3/64" body (orifice dia.) Standard BunaN Class "B" Coil 120 
Grommet Normally Closed Standard Stainless 1/16" stop (orifice cra.) (No options) Seals 60 Hz. Volts 
Housing Free Venting Steel Body 

COILS FOR STANDARD AND J.I.C. ENCLOSURES 

IVOLTAClE I MOLDED COIL HIGH TEMPERATURE 
· CLASS "8" STANDARD CLASS "H" (OPTIONAL) 

. I ~C.50HZ o.c. A.C. 50HZ . o.c. 
I 6 I 74000-7141 7<00(,7143 74001:ri29l I 74000-7293 

12 i 74000-i142 74000- ;152 74000-7292 740C0•7202 

I 24 7400~7,43 7 40ro-; 1 53 74000-i:!93 74000-7203 
48 

I 
74000- 7152 740()<,7~02 NA. 

I 120 74000-7145 74000- 7155 74c,oo.. 72g5 74000-7205 
240 74~7146 74000-7156 74000- 7296 74000-7206 
480 1-.000- 1147 N.A. 74000- 7297 N.A. 

Consult factory tor otner voltage or options. 

HAZARDOUS DUTY ENCLOSURES 

-~ 

NOMINAL t ELECTRICAL 
CH/4RACTERISTICS 

Underwriten 
aoorat rtes 

_) Crass I Grouo 
Crass II Group 
Ctas s ii Grouo 
C:ass u Group 

Gasoune ano Vaoors 
Coat. Coke. ~aroon Black Oust 

Flour. Starcn. Grain Dusi 
\1etal Oust 

VII 
IX 
IX 
IX A 

-cou, INRUSH CURRENT HOLDING CURRENT 
CLASS AMPERES .&..'JIPERES 

CLASSES 
"B" & "H" 60 HZ 

6 4.360 2.460 
12 3.900 '.580 
24 1.660 1.1t,Q 
48 .844 .710 

120 .288 .180 
240 ' .111 .064 i 480 i .065 .041 

! 
CLASSES 

"8" l "H" D.C. 
6 - 1.35 

12 7~ I - 
i 24 -,- - -~' 

110 n-, 
I - . ...,,- 

16 
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IMPORTANT: 
Pump must be insl.alled in a nrtic:il position. 

OPERATION OF THE PUMP 

Lubricant in the 4151-li Traruparent Reservoir nows into the 
cavity in the 92686 Bushin1 and Ph.inaer As.sembly. 

Comprn.sNI air enterin1 lhe bottom o( 1he -11238 Air Cylinder 
{l/.1" N.P.T. female) moves the -t0H7 Pis.ton upward. Al the 
piiton movu upward, the plunier is .llso moved upward into 
Lhe bushinc. ~ the pluncu moves upward. il movu the chu1e 
oC lubricant Crom the bu&hin1 cavity through the 8-1174 Outlet 
Check to the outlet.., or the pump. 

When the air pressure to the 41238 Air Cylinder ia relieved. 
the 55289 Piston Sprin1 movu the piston and plun1er do~n 
ward. In its extreme down position, the ph.1neer has retracted 
below the bushina: port, pumittint lubricant to flow into the 
bu.shine cavity. 

WHAT TO DO IF: 

8-1174 

1~95:l~ 

r--------- 1.'I"' NP l'. ~·E~IALE 
LUBRICA:ST OUTLET 

66250 

Check I 3H.&5 
Assembly 56106 

3<368 
1-1298 ~ 
31020 

H290 

Pump Ioees prime. - Clieck lubricant ~upply. 

S~·stem fails to cycle and calculated ')'stem plannin1 hu been followed. - Lubricant 
may be lea.kin& by the 66250 Ba.I I Cb.eek or the 3H45 Packina in the 84174.Ch~k 
and Vent Ass.tmbly. Remove tbese part.sand examine for presence of Ioreigu particles. 
Clean, or replace part.I if worn or da."ll~l J. 

Pump Caila to operate. -Check air supply. Failure of injectors to cycle can be caused by 
a Ink in the supply line. 

NOTE: 
In reasurnblina the 84174, Cho.!ck and E.ztenaion Auembly, the vent preuure musL be 
reset. Vent prttaure can be varied by the Adjwtin1 Screw, 14288. The recommended 
pres.sure settin1 is 25 P.S.I. minimuni to 75 P.S.I. maximum. All improper seltin, 
"'ill affect the pump efficiency. A»emble H288 with non•hardenin& Loctit.e or at.ake 
thrud1 after adjustin1 vent presaure. a.·· · 

NOTE: 

TOHQUE 51083 NUT 
TO 15 FT. LBS. ------- 

PART NO. DESCRIPTION PART NO. DESCRIPTION PART NO. DESCRIPTION 

12511 Pipe Plue •3-H-45 Gasket •56106 Sprina: 
H288 Ball Stop •J-U54 Packina •66250 Ball 
14290 Check Body 40-06 Cylinder End •6658-1 Strainer 
H341 Bushine .i.0.,11 Piston 66125 Retaininc Rine 
H953 Outlet Body '1238 Cylindu Castin& 68530 Retainin1 Rine 
•3)020 Gasket -1151--1 Reservoir Assembly 68197 Plu1 Button 
•31086 Gasket --15872 Thru1H Washer 6903, Retaining Rini( 
•J-112:? P.1ckine 45936 Cover Cap •69295 Filter 
•J-1211 "O .. Rine --10Hi7 W -"h!!r 8-117 ~ Check As.sembly 
•J-121~ Gasket 50115 Machine Screw 92686 Bushing and Pluniier 
•J-1315 "O" Ring 5 iosa Nul Assembly 
•3435~ "O'' Rint:: 55269 SprinK 9:?Hl Filler FittinK 
•J--13'313 .. o•· Ring 53.1'.?9 Spring 

SERVICE PARTS 

"Re comme eded u-rnce psrt, ruvento-y. 

45936 --r--· 
~ r8791 

( J 

D 
~ 

10-3/8" 

14-----4"-------' 
USE 3/8" DIA. MOUNTING SCREWS 

1.-------5-1/4" ------ 

@lndiatc-a 
Chance 

CJ) 

CD 
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A!R OPERATED 
GREASE PLMP " ,, 
s1,-.GtE suoH. s~•1NG REru11N Series H 
~ilECIFICATIONS 

·.--- - --~----. -~? 

•~ Ll~.~,?,lM 
,, ft".odel 82886 

Lubricant 
Ratio I Output Reservoir Air Lubricant 

(Cu. In.) Capacity lnlel Outlt!L 

I 
11r II~" 

20:1 •.45 I lb. N.P.T. N.P.T. 
Female Femal• 

LUBi\lCANT OPERATl~(l P: ESSt:RE 1P.S.l.) 
I'ype or Minimum Max.mum Recommende.! System 

SL-32 1,200 3,500 1,500 

SL-33 with60 with 17~ with 75 
P.S.l. Air P.S.l. Air P.S.J. Air 

• Bcsed on lubricants that are Cree Crom entrapped air. Lubricant& th.11 are aerated will reduce output or pump. 

The 82886 Pump 11 used u the pumpine unit tor I centralized lubrication .1ya:tem havin1 a aina:le line circuit ot SL-32, 
or SL-33 Iniectors. It i1 an air operated sincle stroke aprin1 return pump that diKhar1es A.50 cu. in. into the circuit for 
uch pump cycle. 

The tot.al quantity or lubricant needed tor the lubrication cycle or the 
1)'ltem miut not exceed Lhe amount or lubricant di.s;c.har1ed per pump 
•~rob. 

Ll'BRICANT OUTLET . '1-"> J 
11'" N.P.T. FDIALE 

rRANSPARENT 
i.L'BRICANT 
RESERVOIR 

TO Fill RESERVOIR 
Use ManuaJ Filler Pump 81834 to fill reservoir throu1h 
the tiller Cittin1 in the pump body. Attacb coupler on 
delivery hose to Ciller Cittin1. Stroh riller pump handle 
until lubricant weepa1e is nOted at air nnt hole 
in the resenoir (lower portion of follower must ri1e 
beyond air unl hole to expel enlrap~d air Crom lubricant). 
NOTE: Y.l\en fillin1 the reservoir, caution &hould be used 
as extreme pressure can eeuse dama1e to resenoir 
and tollower aaembly. 
A atr:,iner is located beneath the Ciller fittin1. Strafo 
u ,hould be remoud and cleaned periodica.Jly. 

TO PRIME SYSTEM 

SCPPLY LL'IES: Arter pump resenoir ha.s been filled 
with recommended lubricant remove aJI plur.ts in dead 
~r.-is of the injector manifold, and supply lines. 
Operate pump until lubricant nows Crom any plu1 
open1n1. Clou upenina: wilh pluc. Continue opcratina 
pump until lubricant nows horn anOlhu plu1 openin1. 
n<peat this procedure until all i.upply ttnes are primed. 

FEEDER LlNES:Fill uch reed line with lubricant before 
connecting lines to outlet or injectors and bearinli:s. 
This will prevent havint lo cycle eacb injector lo fill line 
between injector and bearin1. 

INJECTORS: Check each injector for proper operation. 
/ Injector alem moves when injector di,charaes lubricant lo 

JlT / bearinc. This may require cyclinc system senral times. <a::/LER Arter checkin1 injecto,a for operation adju,t i electors for '({J,if-i the ,·olume required for each bearin1, 

' ' FILLER PU~::-~ 
DELIVERY HOSE 

TYPES OF INSTALLATIONS 

}-"ttiquer:q· of li1bric3tion cyclP can b~ conlrolled ~h•l"h311ic::1lly,Elcctrically or ~lJnuJily. 

!'v"ECHANICAL CONTROL 

\\.Oen usrng m,·chanical mouon •Jf 
m.1;.:h,ne \,') c,mlr(Ji lubric.:i11on 
!rl."r;uf'nC)', lhrce w:iy v.:ih·e i) 
cr:i:.1i;~d by c:1m permillin~ ;iir lo.> 
;'3s.s lhrou5h ~-:ilve to pump forcin;l 
,1ir piston (or.,:.,rd and lubricant 
throuli:h supply lin~ to inject~~ 
When the vah·e is disen~.:ic~d. air 
«-Xh"-uSt.s back lhrough valve .:ind 
sprin& in pump return, air piJ.ton 
comph·tin, lubrication C)·cle. C•m 
dwell on threo!- way v3lve must be 
uraneed for 3 minimum of 10 
seconds. 

'n'hen mechanic-:al motion or machine 
ts too rapid to be used u a .source 
or control for frequency or lubri· 
ution cycle, a cycle timer w11h ad 
justable ,ettingi may be used. See 
separate i,utruc:ions Car Cycle 
Timers 82701, ~2702 :i.nd 82703. 

'1,\clllSc clltl\E o·a11-rNJcCTORS 
:\IK Rl::GL:L.\TOR \ \ 

.\SD GAVG£ \ lA\I 

.\IR s \:PPL y I ( '11 LINE 1 l-, 

'-,. Y:.. ,-~, 
'=t-:0\-··==={~, ----. [ ~ 

N.l ·R '1 
/,,:..:•: l \ ; • l_ ii ' 82886 PUMP 

JW/\YVALVE ~ 
AIR FILTER AIR LINE ~ INJEC\TO RS 

LUBR!CATOR 

Al~:Jg~t~kOR i 
AIR SUPPLY \~r , LINE 

1
. . 

~- .. .:.:. 1 0 

iQl ! I Tifl 
~J r M~CHANICAL :I *~ 

AIR FILTER / : f:\I ~~~o~IER -==- 82886 PUMP 

AIR Ll!'>IE 
LUBRICATOR 

ELECTRICAL CONTROL 

Electrical time switch opens three 
way solenoid Yalve permitting: air 
lo now to pump forcing air piston 
forward and lubricant through supply 
I ine to injectors. Yv'hen valve 
closes, .:iir exhaw.ti. back throuli:h 
valve and sprin1 in pump returns 
air piston completinli: lubrication 
cycle. Frequency or C)'cle can be 
IC'l .u JuirC'd Uy .1d1t11,t.1blt- pini. 
in ti:ne ~wi1d1. 

TIME SWITCH 

~LENOID; 

_] 
,\IRSL'l'PLY J;=II . .r·----·,1 

LIN!:; "Ir.. 'I -~=<?6c'._· :1 U ,. AIR LJNE ' __.-•-::• t ll LUBRICATOR 
AIR FILTER 

AIR REGULATOR 
AND GAUGE 

MANUAL CONTROL 

Openin1 three way valve for a mini• 
mum or 10 ,econds perrnit.s air to 
now to pump lorcina; air piston 
forwud and lubricant throuiih .sup• 
ply line to injectors. When v.2.lve ia 
closed, air e.r.hauJ.ts back throua;h 
valve and sprint in pump returns 
air piston completine lubrication 
cycle. r 

1: 

lNJECTORS 

\ 

82886 PUMP 

158 

INJECTORS 

82886 PUMP 

AIR LINE 
LUBRICATOR 

~

lDIVISIONOI 

LINCOLN ST. LOUIS McNEIL 
4010 G(.()Qf[LLOW BLVD.• SI. LOUI~ MO 6JJ21) · {)ill l8Jl!IOO co•• o A AT Io N ... 

SECTION 

PAGE 

-cs 
-65H 

L-JUlY·76 Discard form 4 263G Prtnled ,n Un11M SutH of A'Tllflc.l FORM 4263H 

--- RETAIN THIS INFORMATION FOR FUTURE REFERENCE 
When ordef'i!'lli1 replacemant ~rta, lirt Part Number, Oncription, Model Numt.et, and Seri1tt L1tt1r. 

LiNCOLN ST. LOUIS provid" 1 Distributor Nttwor1t that rtoc.kJ equiprmnt 1rd nplacemtnt plrt:I. 
A li<Jt of Authorlnd Service Oopartmarru will be furnished upon nquert. 

--.J 
0 



l 
F11 .. r1ot 

t€CriJL-1'TO~ AtR OPERATED 
Gl!.til'\SE PUMP 

( RES.E/t.V01t.) 

/,12 
L.I N&' Sor..l!1Jo1b 

L.U~ltlC.Af"O/t. YAL-VE 

r 
3 

q I q I C 

I q 
4 

2 

5 

PARTS LIST 

1. DAYTON SPEEDAIRE 42027 
2. DAYTON SPEEDAIRE 22458A 
3. DAYTON SOL. VALVE OPERATING COIL 1A575 
4. DAYTON SOL. VALVE BODY 6X542 
5. LINCOLN PUMP 82886 · 
6. LINCOLN INTECTOR SERIES SL-32 P/N · 83336-4 
7. LINCOLN INTECTOR SERIES SL-33 P/N 83310-2 
8. COPPER COATED STEEL TUBE 1/4" 
9. COPPER COATED STEEL TUBE 3/8" 

10. COPPER COATED STEEL TUBE 1/8" 
11. PLASTIC TUBING 1/8" 

SPtt/lJGr POT 
BEARING iAM 

AoJl/s_r 
RAM 
AOJU<T 

')PR.1"1(o f'c::>T 
8E~fl.lNC. 

II II 

/0 

" 6UAsE tE~KS " 
8 8 

/0 
~~I DE C,u10E" -----------J 
,Z01,I..Ell. 6€Afl.1III'-< 

/0 

II 10 10 II 
/O ~LIC>E° G,UI[)(" 

Rou.1;iz 8EAR1t-Jt; 
8~Ao,; C.AP 
AoJusr 8Aa<.11ui.E 6ACI( l.AllGE !lr..ADE C.AP 

,.PJIJ~T 

TOLE:RAHCES fl£VISJON5 

l••n" A• •OT•DI HO. DATIi .. 
DSCIMAL 

i 
P'ftACTIOHAL 

i • 
ANGULAII • 
i • 

HD-HDE SHEAR 

1 1 1 1AIR AUTO-LUBE SYSTEM 
DIIIIAWN ■T 

CHK'D 

TlltAC:IID 

■C.ALII NON,: 

OATS /0- tO- 'iS 
A_.i-'D 

MATIIJIIAL 

0,.AWINO NO. 

~ -o.1••••11J.l l' 

~ _,. 
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(_ 
{ 

- 
/if(/. OPl:,Z~f"ED 
GeE1'Sf' PuMP 
(fnE'll.110,11.) 

rARTS LIST 

1. LINCOLN PUMP 82886 
2. LINCOLN INTECTOR SERIES SL-32 P/N 83336-2 
3. LINCOLN INTECTOR S[RIES SL-32 P/N 83336-3 
4. LINCOLN INTECTOR SErtlES SL-32 PlN 83310-2 
5. LINCOLN !ITTECTQR SEaIES SL-32 P/N 83336-4 
6. COPPER COATED STEEL TUBE 1/4" 
7. COPPER COATED STEEL TUBE 1/8" 
8. PLASTIC TUBING 1/8" 

) 
RAM ADJUST 

f?AM AoJusr 7 

7 
SP£1NC. Por 
Se-,112,Nu 

8 

2 -SPRIN' POT 
81!~£1,-Ui 

5 
I 8 St.lt>E" [,-UIOe' 

A tOLLl:R 8EAfl.t/JG, 

3 Gt.EASE lUl<S 

8 {, 6 7 

8 18 

B 
81.-itoE G,(lf' 
ADJUST 

'SLIDE '1-Utt>E" 
f!OLU:R 8E:AJ1.rtJG5 

8 

'I 
81,~DE GAP 
At>J1.Hi 

6(1c.KG"l16E BACKfiAUfiE" 

TOLERAHccs I 111:v1a10Ns I 
t••c•.,.,- •• •0"••1 I HO. DAT& I •y HD-HDE SHEAR 
DSCtMAL 

l:1: 1-1 I !ONE-SHOT LUBE SYSTE 
P'lil:ACTIONAL 

DJIAWH 8Y MATl:alAL 

:I: 
•c•L& NONE 

CHK'D 
ANOULIUI 

DAT&' 
/0 • 10 ·!IS 

OJl:AWUCO HO. 

TllACl:D 
:I: 

... ,.,..0 

~~ to<) UalJ-1\ll? 

-...., 
I\) 
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Suction Line Filtration 
It is advisable that the customer check with his 
pump rnanutacturer to find the maximum safety 
inlet pressure drop allowed. 
When indicator on Gauge enters red. stur tinq at 5·· 
Hy .. Filter must be cleaned. By-pass in operation. 
Return Linc Filtration 
When unit is opcr.rted as a Return Line Fitter, the 
red sticker enclosed must be positioned on Gauqe. 
To do this, customer must first assemble Filter and 
til}...e ii pressure rti;1d111g of indicator when Filter is 
clu.m. ilr1d oil is ~11 operating temperature. To this 
ruadinq, customer rnust add the nurnber shown in 
the chart below which cor rusponds to his flow and 
type of element. The total of these two figures 
will uiv11 IIH! cxac t position on the Gauge face 
wl .erc the red sticker must be placed (lef I-hand 
edvc of sticker in line with Total]. This is then the 
DANGER ZONE. The By-pass valve will open as 
soon as ttw 11~!1:dle enters lht? red portion, which 
i11cJicc.1l1:s 1li;it Fil ter 11111st be cte.uuid. 

Filter Installation Instructions 
Wl,e11 riltur is ins tnltcd. ensure 1I1at at least 1" of 
clcar.mce below the Filter bowl has been lefl free, 
so that dirty elements can be cleaned or replaced. 
For conveniouce and best results. we would advise 
the customer tha t the Filler should be assembled 
in the vertical position; i.e. with Filter bowl 
dow nw .. HcJS 

Please ensure that. when installi11y Filter, the oil 
flow is i11 tile direction of the arr ow indicated 
011 the top of the casting. 
f\-t:.o<i1nu111 workiny pr essur e: 

100p.s.i. 7,0bar (l00PSI) 
M,1xi1nu111 wor k ipq tcmperuture: 

90° C 

Deutsct) 

Filterung in der Saugleitung 
Wir ernpfehlen unseren Kunden rnit ihren 
Pumpenlieferanten zu klaren, welcher rnax. 
Druckablall am Pumpeneinlass zulassiq ist. 
Subald sich dor Zeiger des Manometers ubur den 
Wert 5" Hg. in das rote Feldbeweqt. muss dur 
Filter gercinigt werden. Das Uberstr omvent!l of f net. 
Filterung in der Riicklaufleitung 
Bei Verr.ndung als Hucklauff ilter rnuss die 
mitgelieferte rote Marke airf dem Manometer 
anqcbracht werden. 
lu dir-scm Zwuck ist es erforderlich, den Filter 
einzub.ruun uud don Druck am Manometer i111 
sauberen Zust,rnd des Filters abzulescn. Hiurtmi 
rnuss das 01 Betriebsternperatur haben. Zu diesem 
Messwert ist der aus der nachstehenden Tabelle zu 
c11t11chrm,rnfo Wert zu addieren. bei chem die 
j,iweili\JC Durchflussrnenge unci Elcrncnllype 
beriicksichtigt ist. Die Summc clitm,r beiden Z.ihlen 
gibt die genaue Stelle an der Manorneterskala an, 
an dcr die rote Marke anzubringen ist. (Der linke 
Rand der Marke liegl hierbei an elem Summenwcrtl. 
Oas rc,te Fnld stcllt dann die GEFAHRENZONE dilr. 
Uas Uberstr6rnve11til wird darm i.iflnen, sobald di,r 
i.'.eiu<Jr in das rote Feld ci11tritl. Er zeigt tl.i111it 
11leicluuitig an. dass der Filter gereiniyt werdcn muss. 
Anweisungen fiir Filtereinbau 
Bein, Ei11bau des Filters isl darauf zu achten, tluss 
mindestens 1" (2.5 cm) Spielruurn unter der 
Filterglocke vorhanden ist, urn das Auswechseln oder 
Reinge11 von schmutzigen Elementen zu errnbglichen. 
Aus Zweckrnassigkeitsgriinden und der einfacheren 
Wartu119 halber. emplehlen wir unseren Kundcri, den 
Filter in vcrtikaler Lage einzubauen, d. h. mit der 
Glocke nach unten. 
Wir bitten beirn Einbau des Filters lerner darauf zu 
.:ichten, dass dm Durchfluss in der Rir.htung des auf 
(fer Ouurseite des Koµfes ci11geyosse11en Pfciles 
erfulgt. 
MJxinr.rler Arbeitsdruck: 7 ,0 bar (100 PSI) 
MJxirr,ale Artmitsternperatur: 90° C. 

Fs1,ayii,1I 

Filtro de Succion 
Es aconsejable que el dienle compruebe con su 
fabricante de bomba la maxima p~rdida de carga en 
la asµiraci6n que esta puede utilizar. 
C1w11do cl indicador seiialil la partn roja del 
rnan6rnetro (5" de rnercuriu). el filtro 
debe lirnpiarse. El by-pass esta operando. 
Filtro de Retorno 
Cuando la unidad se utiliza como filtro de 
retorno la el iqueta roja que se inch rye debe 
pegarse en el rnariornetro en la posici6n corrucl'a. 
Paru haccrlo, el clie11te debe montar prirnero e,I 
liluu y cfncI11ar llllil h,ctura dn la prr.si6n cu.111do 
cl lrltru cstJ' lirnpiu y cl aceite esta a ternperatura 
de trabajo. Al valor de estil lectura el clicnte 
debe aT,adir el nurnero quc, se indica en ♦a tabla 
a conti11uaci611, la cual corresponde a los 
valurns µ,iril cud;, cuudal y tipo de filtros. El total 
de r,stos dos valores da la pusici611 exactu del dial 
tlel man6rnetro donde la etiqueta roja debe 
colocarse. (el borde izquierdo de la etiqueta 
en l111ea con el Total). Esto es pues la ZONA 
DE PELIGRO. La villvula by-pass ze abrira tan 
prunto corm, la ayuja errtre en la parte roju, lo 
etral indica que el filtro debe li111piarse. 
lnstrucciones para la lnstalacion del Filtro 
Al instular el filtro asegurarse de que le quede 
por lo rnenos 25 mm de espacio libre debajo de 
la taza del mismo a fin de que los ehimentos sucios 
puedu11 ser limpiados o reernplazados. 
Para mas faciles y mejores resultados aconsejamos 
el montaje del filtro en posici6n vertical, es dccir 
con la taza hacia abajo. 
Aseyururse de que, al instalar el filtro, el fl11jo de 
aceite circule en la dirccci6n de la flecha i11dicada 
en la p,irte superior del rnismo. 
Presi6n rn.lxirna de trnoojo: 7.0 bar (100 PSI) 
Tcrnperutura rnaxirna de trab.ijo: 90° C. 

! 
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Filtration sur ligne d'aspiration 
II co11vient que l'utilisateur s'assure, aupres du 
constructeur de la pompe, de la perte de charge 
rnax irnum adrnissable h !'aspiration. 
Lorsque l'aiguille du manornMrn µtinl!tre clans Id zone 
rouut!, dont le point de depdrt correspond b 125 nun 
de rnecure, le filtre doit-etre nelloye, le by-pass est 
en service. 

• , ·Filtration sur ligne de retour 
Lorsque le filtre est ernploye sur la ligne de retour, 
l'ir,dicateur adhesif rouge doil-etre position11e sur le 
rnanornNre. 
A cet effct, ii convient tout d'abord de rnontor le filtr" 
et d'offcctuer une lecture depression sur l'indicateur 
lorsque le filtre est propre et l'huile a temperature de 
fonctionnernent. 
Au chiffrn ainsi relcve. ii faut ajouter le r:hiffre 
corrcspo11dant au debit et au type d'elerne11t. cl,iffre 
donne dans le tableau ci-dessous. Le totdl de ces deux 
chiffres donnera la position exacte ou ii faut placer 
l'indicateur adhesif rouge sur le cadran du nranometre 
\ le bord gauche de l'indicateur doit-etre plar:El sur la 
lig11c corrcspondant au total). Ainsi la zoned" danger 
se trouve deterinincfo. 
La soupnpe du by-pass s'ouvrira aussitot que 
l'aiguille p611!!trera d,rns la zone rouge, ceci indique 
que le filtre doit-etre nelloye. 
Instructions pour !'installation du filtre 
Lorsque l'on installe le filtre, s'assurer qu'un espace 
libre d'au mains 1" (25.4 mm) demeure en dessous de 
la cuve du filtre. de !aeon que les elements filtr,mts 
:mies puissent iltre nettoyes au remplaccs. 
Pour urn, plus wande facilite de montage et pour 
obleriir les meilleurs resultats, le filtre doit-Orre 
installe en position verticale, c'es-ll-dire cuve en bas. 
Veuillez vous assurer, lors du montage du filtre, que 
l'ecoulcrnent du l'huile se fasse bien en suivant la 
flcche indiquee sur la 'tete coulee. 
Pression rnax imurn de service: 7 ,0 bar ( 100 PSI) 
Ternp~rature rnaxinrurn de service: 90°C. 

-· •·•-- ·---· ····-·-· -----·--·-·----------·----·--·- ·----·---- ·-·---- ---- ·-- -------·---· -------·--··-- -·---···-- ·--··- 
l~ETUHN-LINE INUICAlOH CALILJl!AI ION CI-IAIH 

·-- --- ·-- 
UC-MX-1518-101 UC-MX-1591-101 UC-MX-1720-101 

LPM GPM bar PSI LPM GPM bar PSI LPM GPM bar PSI 

0- 10 0-2 0,96 14 0-30 0-6 0,96 14 0-100 0-22 0,96 14 
10 · 20 2-4 0,96 14 30-60 6 - 13 0,96 14 100 - 200 22 - 44 0;89 13 
20 · ]0 4 - 6 0,89 13 60-90 13 - 20 0,89 13 200 - 250 44 - 55 0.83 12 
30 · 40 6-9 0,83 12 90- 120 20-27 0,83 12 2~i0 · 300 55 - 66 0,76 11 
40 - 50 9 - 11 0,76 11 120 · 150 27 · 33 0,69 10 300 - 350 66- 77 0,69 10 
SO· GO 11 · 13 0,62 9 150 - mo 33 · 40 0,G2 9 350 · 400 77 -B8 0,62 9 

"""' C.v 



The UCC range of full flow Maxi - 
flow Filters fitted with disposable 
spin-on type elements are available 
for flows up to 105 gpm (400 I /min) 
and have a nominal filtration · 
retention of 10 microns. They are 
designed for use with mineral and 
oetroleum based fluids. Three 
basic models are available. suitable 
for return or low pressure use at 
fiow rates of nominally 15 gpm (60 
I/min). 48 gpm (180 I/min) and 
105 gpm (400 I/min). These 
figures are based on pressure 
drop/flow data and suitability for 

~~;:-•,· 
flow rates in excess of these · 

. figures should be established after · 
consideration of this data and 
individual system conditions. 
Maximum Working Pressure is .•. 
100 psi (7 bar). The Filters are 
equally suitable for Suction Line 
applications but care must be taken 
to ensure that the pressure drop 
across the Filter together with 
other system losses does not 
create an excessive sub 
atmospheric condition at the pump 
inlet. For further detaiis consult 
UCC or their Distributors. 

· Replacement Element 
The disposable spin-on type 

· element provides a quick and easy 
replacement facility giving 
minimum system downtime. The 
possibility of depositing 
contamination into the system 
when changing the more 
conventional type of element is 
eliminated with the disposable 
element design. Maxi flow spin-on 
elements are identified by their 
yellow colour with black 
characters. 
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I/min 
10 15 20 25 JO JS 40 45 50 55 

psi 

4.0 

3.0 

2.0 

1.0 

OIL VISCOSITY 140 ssu. 

"· 

bar 

0·30 

0·25 

0·20 

0•15 

0·10 

0·05 

Suction Line Filters 
Use these graphs to establish pressure drop (sub atmospheric). - - 
It is important to ensure that the total pressure loss due to filter 
and.pipes etc, does not create a depression at the pump inlet 
exceeding the pump manufacturers recommendations. High 
viscosity conditions such as might occur during cold start 

.. conditions must be taken into account. For further data consult 
UCC. Suction Filters can be supplied fitted with a by-pass valve 
set to crack at 2.5 psi (0 •. 17 bar) or with no by-pass. 

Part Number 
UC-MX-*-103 

Suction Application 
· With By Pass -With Indicator 

UC-MX-*-104 . With By Pass - No Indicator 
· uc~Mx-•-105 
· UC-MX•*-106. 

· No By Pass - With Indicator 
No By Pass - No Indicator 

2.5 5.0 7.5 
gpm 

10.0 12-5 15.0 

Part Number Flow Ports 
NPT 

pm I/min 

Micron 
Rating 

Indicator By-Pass Weight 
lb(kg) 

Replacement 
Element 

UC-MX-1518-i01 
UC-MX-1518-102 15 60 ¾ 10 With 

Without 
· ,.With 

With 
2-64(1·20) UC-MX-1518-4-10 2.38(1.03) 

I/min 
20 40 60 80 100 120 140 160 180 200 220 

psi UCMX-1591 
7.0 OIL VISCOSITY 140 ssu. 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

bar 

0·49 

0•42 

0-35 

0·28 

0-21 

0-14 

I 0-01 

0 10 20 30 
gpm 

40, 50 60 

Part Number Flow 

m I/min 

Ports 
NPT 

Micron 
Rating 

Indicator By-Pass Weight 
lb(kg) 

Replacement 
Element 

UC-MX-1591-101 
UC-MX-1591-102 48 180 1¼ 10 With 

Without 
With 
With 

5.43 (2.47) UC-MX-1591-4-10 
5.17 (2.36) 

I/min 
50 100 150 200 250 JOO 350 400 450 

psi 

8.0 

OIL VISCOSITY 140 ssu. bar 
0.6 

6.0 

4.0 j 
i 

2 -ol 

0·5 

0•4 

O·J 

0-2 

0·1 

0 10 20 30 40 50 60 70 80 90 100 110 120 

gpm 

Part Number Flow 

m I/min 

Ports 
NPT 

Micron 
Rating 

Indicator By-Pass Weight 
lb (kg) 

Replacement 
Element 

UC-'11X-1720-, 01 
UC-MX-1720-102 105 400 1½ 10 With 

Without 
With 
With 

9.72 (4.42) UC-MX-1591-4-10 
9.46 (4.32) 2-off 
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Return line Filters tting 15 psi (1.05 bar) 
Standard By-Pak~s s~ressure 100 psi (7 bar) 
Maximum wor '"~ture +195•F r-so-c: 'Maximum temper 

Fixing 
centres 
ri.s· 

38.0mm 

5.28" 
134.0mm 

) 

4.25" 
108 0mm 2.36• 

60.0mm -r 
- I 

i . -- I ~ i 
: 1: ~g 
I II "'"' .. I j I 
! , .. l--,.a· ~-.,..,,,--- ·-=-:--:;-:7:;:-~, - . 3 74• I i 25.0mm - 2 off Fixing Holes ' · , , 

>---::-::--;;-:=- 11 Tapped\l,."-18UNC-2B t 95.0mm Element 
Full Thread Withdrawal 

I ., ;." Ciearance 

E I ;., ~ ' 
C! oi E 

I 
I 

Inlet 

' 1.97" +----t- 50.0mm 
I 

I 

---~i - s.;6. I 
~·~ 0.78" 131.0mm i 20.0mm 

Element 
Withdrawal 
Clearance 

2 off Fixing Holes 
Tapped \l,e"• 18UNC-2B 
Full Thread 

Element 

Withdrawal,, ------:::::-- :::--f--:::....~------ . 1.0" I Clearance 
25.0mm ,.. -;---..._ 

Circuit Symbol 

Circuit Symbol 

-. w m Circuit Symbol 
' i 2otfF.ixi~g .. HolUe~C-28 I \ Tapped'>\, ·18 I 

Full Thread 

·-et 
_) 

1.0" 
25,0mm 
Element 
Withdrawal 
Clearence 

! 

6 
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Dowty Industrial Corporation is a member of the 
Dowty Group of companies, world leaders in the field 
of mobile, industrial, and aircraft hydraulics. 
Technical data is available on the following products: 
• P3000 gear pumps (single andtandern) 
• HM gear motors 
• Dowmax high torque-slow speed motors 
• Rotary actuators 
• D:rectional control valves 
• Circuit valves 
• Self-sealing couplings 
0 Power take-off gear box 
• Hand pumps 
• Servo valves 
Copies of any of these catalogues are available on re· 
quest from: 
HYDRAULIC DIVISION 
Dowty Industrial Corporation 
P.O. Box 5000 
Staverton West, Sully Road 
Sterling, Virginia 22170 
Phone: (703) 450-5930 
Telex: 824459 

(~ 
Page ·;x·.:; 

P3000 Gear Pumps 1 
Design Details 2-3 
Group OP 4-5 
Group 1 P 6-7 
Group 2P 8-s 
Group 3P '10-"1 
Group 4P 12-13 
Tandem Pumps 14- ~ 5 
Tandem Pumps OP-OP 16 
Tan_dem Pumps 1P-1P ~f.,.•7 
Tandem Pumps 2P-2P. . . . . . . . . . . . . . . . . . . . . . . . . , 
Tandem Pumps 3P-3P ; 7 
Tandem Pumps 2P-OP , 18 
Tandem Pumps 2P-1 P 1 •••••• 13 
Tandem Pumps 3P-1 P 19 
Tandem Pumps 3P-2P i9 
Application Data 20 
Coding Chart OP, 1 P, 2P, 3P, 4P 21 

\_ 

I 

DOWTY INDUSTRIAL CORPORATION, STERLING, VIRGINIA 

The pollcy of the company Is one of continuous improvemenr in design. 
Soectttcetton of Items may, there/ore, be changed without notice. 

-~ ~-• :., >.) 
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..A,e Dowty P3000 range of gear pumps has five basic 
frame sizes giving flow capacity ratings from .41 to 
83.05 gpm at 1800 rev/min and is designed for 
continuous operation at 3000 psi (207 bar) in most 
sizes. Speeds up to 4,000 rev/min within a 
temperature range of 30°F to 180°F are attainable. 
Application data is given on page 20. 

78 

P3000 Range 
Theoretical Minimum Delivery Max Min Max 

Displacement U.S. galJmln. Speed Speed Pressure 
Size Pump at max at max Page 
Group Type Continuous Continuous ref 

ln3/rev cm3/rev 1800 2400 Pressure Pressure :. psi bar rev/min. rev/min. rev/min. rev/min. 

P3000 OP3003 0•08 1,23 •41 •61 4000 500 3000 207 
SERIES OP3004 0•10 1,64 •60 •86 4000 500 3000 207 

I OP3006 0•13 2,18 •85 1•20 4000 ·. 500 ,, 
3000 207 

OP3008 0•18 2,87 1•17 1•62 4000 500 3000 207 
OP OP 3011 0•23 3,81 1•61 2•22 4000', 500 3000 207 4-5 

OP3013 0•27 4,46 1•91 2•62 4000 500 3000' 207 
OP3015 0•31 5,14 2•23 3•05 4000. 600 .. 3000 207 
OP3019 0•38 6,26 2•74 3•73 4000 600 3000 207 
OP3025 0•49 8,08 3•64 4•92 3500 600 2525 174 

: 1P3020 0•43 7,03 3•13 4•24 3500 .·· 500· ',' 3000 . 207 
1P3028 0•58 9,47 4•24 5•74 3500 .500'., ':3000 207 

1P 1P3036 0•73 11,90 5•37 7•26 3500 600 3000 207 

't\ 1P3044 0•88 14,34 6•51 8•78 3500 500 ', 3000 207 6-7 
1P 3052 1•02 16,77 7•62 10•27 3500 600 ·'.3000 207 -, 1P3060 1•17 19,21 8•75 11•79 3500 · ·: 650 3000' 207 
1P3072 1•40 · 22,86 10•51 14•13 3000 650 ,'2525 174 
2P3050 1•02 16,67 7•50 10•14 3000 ', ' - 550 

'•, 3000 207 
2P3070 1•39 22,73 10•38 13•99 3000: . 550 " 3000 207 
2P3090 . 1•76 28,79 13•22 17•79 3000 ,, 650 ·: 3000 207 

2P 2P 3105 2•03 33,34 15•27 20•54 3000 . ..,., 600 ;; 3000 207 8·9 
2P3120 2•32 37,88 17•43 23•45 3000 '' 650 ·'·' 3000 207 
2P3146 2•78 45,46 21•03 28•24 2500 650 • . 2525 174 

49,40. 30•57 . 
; ~ 

2P3158 · ·3•01 22•76 2500 ,· ,:, 650 2525 174 
3P3150 2•87 47,01 21•73 29•18 2500' · 550 : . •3000 207 
3P3180 3•42 ·. 56,10 26•04 34•92 2500 600 ,; . •3000. 207 

3P 3P3210 . 3•97. 65,16 30•35 40•66 · 2500 ·100<,: · '•3000 ' 207 '. 10·11 
3P3250 4•70 · 77,04 36•10 · 48•30 '2500 

", 

700 . *2525 174 .,. 
3P3300 5•61 91,92 · 43•29 . 57•85. 2000- · ·700 '·2000 138 

P4000 3P 4150 '2•87. 47,01 21•73 29•18 2250>;·. . 650 , 3600 248 
SERIES 3P 4180 3•42 56,10 26•04 34•92 2250 -. .,:.,:. ·650 ·,, 3600 248 

" 
3P 4210 3•97 65,16 30•35 40•66. ;::-~~~~ '' ,,'- 650 · ... 3600 248 

3P 3P 4250 4•70 77,04 36•10 48•30 650 · 3300 228 12·13 
3P 4300 5•61 91,92 43•29 57•85 2250 650 · · 3000 207 
3P 4330 6•20 101,6 47•59 53\45 2100 650 

" 
2800 193 

3P 4380 7•12 116,7 54•65 72•86 2000 650 2500 172 

• Maximum pressure depends on duty cycle and application. Please consult Technical Sales Department before ordering. 
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Pressure Buianceo 
Bushings 
The Dowty system of pressure bal 
ancing gives: 
• Low contact pressures between 

bush face and gear with increased 
speed capability, reduction of 
wear and reduced heating effects. 

• Uniform contact pressure for high 
volumetric efficiency. 

• 'Pressure Field Control' to main 
~?.1n ~ .... .,n~iStP,r":t ~~rr,r'1"'\~n~P, 
'.,;t:d~<l'.,;it".'1!:i~1'_,~ O",.;i'-1t>t. W1'CJt 't,~t::b'C~ 
pressure anc temperature ranges. 

Induced Flow Lubrication 
System 
The 'Induced Flow Lubrication 
System' gives Dowty P3000 pumps 
the greatest possible gain in 
volumetric performance. 
This is due to: 
• No pressure energy to dissipate 

into heat. · 
• Oil at inlet temperature lubricates 

and cools the journal bearings. 
• Supply of lubricating oil is con 

stant irrespective of delivery con 
ditions. 

• Metering problems associated 
with high pressure lubrication are 
eliminated. 

Referring to Fig. 2 - A depression 
relative to the general inlet pressure 
is created in region 1 by tr-e rapidly 
opening gear tooth space. This 
depression draws oil from zone 6, 
down hole 5, across the bottom of 
the gear spindle and bush, hence 
along slot 3 and groove 2. 

i;~ 
~ii.,;I ,-------------------------------------, 

BALANCED 

PRESSURE BALANCED 

PRESSURE LOADED 

Figure 1 

li/77,7,l HIGH PRESSURE 
~ AREAS SHADED 

'--F-ig_u_r_e_2 .;.,_ /~ 
\ . } 

2 
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CLOSED END 
PUMP BODY 

THROUGH-BORED 
PUMP BODY 

High Duty Casing 
The open-ended pump casing design 
gives: 
• 

• 

• 

• 

Optimised body section for 
minimum material and maximum 
fatigue life. 
Precise bearing alignment 
resulting in lower wear. 
Elimination of high stress concen 
trations found in closed-ended 
designs. 
Close machining tolerances for 
low internal leakage. 

Typical efficier.cy changes with operating conditions 
The graphs shown are typical test results obtained 
from production units but in no way guarantee the 
performance of any individual unit. 
For specific performance refer to section on the 
relevant pump. 

t 100 
u z 
U.J 
·) 

Ir 
,,d 90 

a: 
I- 
u.J 

~ 
::J 
..J 
0 80 > 

4P 3480 3P 3210 -r----::::: - 2P 3120 
1 P 3060. 

- OP 3019 
FLUID SAE 20W AT 120°F 
VISCOSITY: 187 S.U.S. · 

bar SPEED: 1500 rev/min 
5,0 1~0, 150 I 2~1 ' 

1000 2000 3000 
PRESSURE psi 

t 100 
u 4P 3480 
:E 3°P 3210 
u 2°P3120 
~ 1 'p 3060 . \ . - . 
~ 90t----..,.,.--------+----------------- 
a: 
I- i 
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::J 
..J 
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"FLUID SAE 20W AT 120°F ·· 
VISCOSITY: 187 S.U.S. 
PRESSURE: MAX. RATED 

1000 1500 2000 2500 3000 3500 4000 
SPEED (rev/min) 

/?. ;00: 
> u z 
u.J 

~ 11,~0.'.:'.:00:::r:.:ev:'./.'..'..m:in+----:::,.....et::::::=--=-4--===;:====;==~;::f---~ "- 90~ 
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-' 
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,.-.:: 80 3000 rev/min 

2000 rev/min 

100 bar 

FLUID SAE 20W AT 120°F 
VISCOSITY: 187 S.U.S. 
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,r 
\ 

'"ilJ,' 

1000 2000 

TYPICAL CURVES FOR 
IP 3060 PUMP 

200 

3000 
PRESSURE psi 
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i";picz.l ?'i::i'iufii,.,: •. .-.,, 
Theoretical Flow 
Flow at max Pressure----·· 

2525 psi (17 4 bar) 1 P 3072 
Flow 3000 psi (207 bar) remainder 
U.S. gal.Jmin. 

18,1-----r-----,----,------,-----r-~ ,,t-----, 

I 

5f-l ---+--l-4.H;4r-f-7'S,L-~r,,-"'"--------r-:::;,..4..c-t--~ 

500 1000 1500 2000 2500 3000 3500 

Fluid SAE 20W 
Fluid Temperature 50°C 

Pump sceec rev.rmm. 

FLOW 
U.S. gel / min 

12 

10 

I 
I 

8' 

6 

.... 
! 

2 

__) I 
0 

I 0 

All dimensions in inches with mm 
equivalents in brackets. 
Pump rotation Anti-clockwise as 
shown. 
Pump weight 6 lb (2,7 kg) average, 
without connectors. 

X 

y.750- ... : 1 

_.-,-----t--'fJ"'-~1'--,'!, 1.275-·"' 

,. 

.625 
(15.9) 

.313-·'" 

f
030 

0.6875'-'·0' OIA 2) (17,46"'·11•~ 

---·· i I 

-, 
0 z 
<( 

~ 
0 
0 u 
;;; 

3.25 DIA ·'" 
(82,55) 

The variable dimensions X and Y are 
tabulated below. All other dimensions 
are common to group 1 pumps. 
Design improvements may lead to 
dimensional changes and these 
figures should be confirmed before 
use. 

Pump 
Type 

Dimension X 
-0•050 in (1,27 mm) 

Dimension Y 
-0•030 in (0,76 mm) 

In mm In mm 

··.· .. ;1P3020. 
. :· 1P3028: 

·1p 3036.: · . 
·-1p'3044 .. 

.· · 1 P 3052 · · '~ 
;; 1P 3060. 
1P 3072 

3•48 
3•61 
3.73 
4.44 
4.55 
4•63 
4•1:6 

88,4 
91,7 
94,7 

112,8 
115,8 
118,9 
123,4 

1•69 
1•75 
1•81 
2-16 
2•23 
2•29 
2·38 

43,0 
44,5 
46,0 
55,0 
56,6 
58,2 
60,5 

-~ ~: , 
. . 

/ 
PRESSURE P•I 
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To widen the range of application of 
Group 2P pumps, variants are 
available embodying the features 
illustrated below. Each feature is iden 
tified by a code letter and this must 
be used in conjunction with the 
Coding Chart when ordering. ,_ 

4.18"'·" P.C. DIA, 
(106,2"'·" P .c. (J) DRIVE SHAFTS 

Parallel Shaft Code P 
1.755-·0' 

5.13 
(130,5) 

MATCHES SAE A HJ.NGE PROFILE 

Illustrated code A/C SSJ B 

Body Ports Code J 
Threaded ports (SAE O-Ring) 
Minimum thread depth:- 

7/8 in - 14 UN 0,650 in (16,5 mm) 
1-1/16 in - 12 UN 0,750 in (19 mm) 
1-5/16 in - 12 UN 0.750 in (19 mm) 

.740--"' DIA. OVER CIR. CLIP . 
OF .048 DIA WIRE .313-·"' 

3116 SQUARE KEY 11-- 
(8S 46) I 

~r::®i 
116875-·'" 
~ 

.480-·"' 

' 

- 
L 

7/16-20-U.N.F. I 
(.350 MIN FULL THO.) 

MOUNTING FLANGES 
4-Bolt Mounting Flange Code D 

3.57 MAX. 1,000- OU 
~ 

[8 
SCRAP VfEW OF 

ENO COVER 

4 HOLES 9132 DIA 

Pump 
Slze 

Thread Y 

Inlet Outlet· 

1P 3020 
1P 3028 
1P 3036 
1P 3044 
1P 3052 
1P 3060 
1P 3072 

1·1/16" - 12 UNF 
1-1/16" - 12 UNF 
1-1/16" - 12 UNF 
1-5/16" - 12 UNF 
1-5/16" - 12 UNF 
1-5/16" - 12 UNF 
1-5/16" - 12 UNF 

7/8" - 14 UNF 
7/8" - 14 UNF 
7/8" - 14 UNF 

1-1/16" - 12 UNF 
1-1/16" - 12 UNF 
1-1/16" - 12 UNF 
1-1/16" - 12 UNF 

INLET 
THREADY 
See Table 

INLET ANO OUTL::T 
111..,r---1-. FLANGES ARE IOENTiCAL 

ANO FORM 0-RING BOSS 
SAE STANDARD J514b 

-------------------------------------------------- c- 

·,:• ... 
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PUMP DRIVES 
Direct Drive 
Drive to the pump shaft must be ar 
ranged so that the shaft is relieved of 
ail side and end loads. A coupling 
allowing a minimum of 0-010 in (0,25 
mm) radial .,~j axial displacement 
must be chosen. A list of approved 
couplings is given below: 
Crowned Tooth Gear Coupling 
Renold Chain Coupling 
Quill Shaft 

Splines must allow sufficient radial 
movement 

Turboflex Coupling 
Two couplings needed to ensure 

radial alignment 
Hardy Spicer Coupling 
Two couplings needed to ensure 

radial alignment. 
Large angle between pump and 

connecting shafts to be avoided. 
Splined shaft pumps must not be 
plugged directly into the rigidly sup 
ported mating shaft of a prime mover. 
This can cause very high side loading 
to be imposed unless the concentrici 
ty of the driving and driven shafts, 
when under load, is of a very high 
order. 
Indirect Drive 
Side drives by gear, chain or toothed 
belt can be accommodated but 
allowance must be made for the extra 
side load that these drives impose on 
the pump bearings. In general, the 
larger the gear, sprocket or pulley 
diameter and the closer this is to the 
pump mounting flange the less the 
load on the pump bearings. However, 
the loading must be carefully 
calculated and our technical staff will 
be pleased to assist in this. 
Vee belt drives are not recommended 
for the standard pump range. Pumps 
with supported bearings are being 
developed for use with Vee belt drive. 
Parallel and tapered shaft pumps are 
supplied with a shaft key which must 
be hand fitted when the coupling is 
assembled. On no account must the 
key, or coupling be fitted, or removed 
by hammering or levering; this will 
damage the pump internally. 

PUMP ROTATION 
The word ROTATION is embossed on 

the mounting flange and two em 
bossed arrows will be found on the 
pump body. The arrow adjacent to 
the word ROTATION indicates the 
direction in which the drive shaft 
must be turned to operate the pump. 
This is always stated as clockwise or 
anti-clockwise, as viewed on the end 
of the drive shaft. 

PUMP MOUNTING 
The pumps are two (or in some cases 
four), bolt flange mounted with pilots 
making for simplicity of installation. 
The counterbore to receive the 
mounting flange pilot should have a 
0°040 in (1 mm) chamfer at 45° on the 
pump side to insure proper seating. 
To minimize vibration which can be 
transmitted to the pump by rigid pipe 
runs, it is good ractice to use flexible 
hose immediately adjacent to the 
pump in both the suction and 
pressure lines. 
PUMP SUCTION LINE 
The suction line must be as large as 
possible and· free from sharp bends 
so that depression at the pump inlet 
is a minimum. There must be no 
possibility of air entering the line and 
a positive head of oil should bear 
ranged where practicable. The max 
imum depression that can be con 
tinuously tolerated at the pump inlet 
is 8 in Hg (0,25 atu) below at 
mospheric pressure. Greater depres 
sions, occurring under cold start-up 
conditions, are permissible for short 
periods. 

OIL RESERVOIR 
It is recommended that the reservoir 
capacity is at least twice the pump 
output per minute at maximum pump 
speed. The pump suction line should 
draw oil from a point several inches 
above the tank bottom to avoid 
sludge deposits, and. the return line 
should be submerged to limit 
frothing of the oil. The suction and 
return connections should be posi 
tioned as far apart as possible so that 
oil circulation is promoted within the 
tank to assist convection cooling. A 
baffle plate fitted between the two 
'connections will help to do this. 
Displacement volume for rams and 
actuators must be allowed for by pro 
viding adequate air space and , 
breathing. For this purpose an oil 
filter/breather must be fitted to the 
filling orifice in the top surface of the 
tank. This should comprise a fine 
mesh strainer for the filling orifice 
and an air filter to prevent the entry 

of dust particles through the 
breather. Check the oil level regu!ar'.\~ 
and use only clean, approved oil /<'\'\ 
when topping-up. <:/ 
FILTRAT,ON 
Dirt is the enemy of any hydraulic 
system. Adequate filtration must be 
provided to ensure that harmful dirt 
particles are trapped. As an absolute 
minimum standard the system must 
have a suction line strainer and a 
return line filter. 
The strainer is fitted to the pumo 
suction line inside the reservoir and 
should be of 100 mesh construction 
(0·006 in or 0,15 mm gap). It must be 
of sufficient size to prevent cavitation 
and to allow for partial obstruction 
after a period of service. 
The return line filter must be a 10 
micron filter of the renewable ele 
ment type. So that it can cope with 
partially clogged conditions and 
return line surges it must be capable 
of passing twice the maximum pump 
flow at the minimum operating 
temperature of the system. Under 
cold start-up conditions by-passing is 
permissible for a short period. 
The filter element must be changed 
at regular intervals. _/~ 

!'_; ,i 
OPERATING 
TEMPERATURE 
These pumps are designed to operate 
continuously between 30°F and 
180°F. This range can be extended 
to -5°F and 220°F for intermittent 
operation, The operating temperature 
wi!! influence the choice of oil used 
to ensure that the maximum inlet 
depression is not exceeded. This will, 
in turn, fix the minimum speed at 
which the pump can be operated at 
full pressure. 

OIL 
Only good quality, rnu.eral-basec oils 
must be used in these pumps. For 
norma! temperature operation SAE 
20W oils are recommended, but in 
cold climates SAE 10W oils must be 
used. Our technical staff wi 11 be 
pleased to advise on the choice of 
oils most suitable for any particular 
application. 

NOTE 
In cases of continuous operation, 
where maximum rated conditions """"" 
could occur simultaneously, the t ~ 
Technical Sales Department should· · i 
be consulted. 
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-efRDERING 
Pumps are ordered by quoting the 
appropriate code reference set out in 
the Coding Chart. 
The coding forms an abbreviated 
specification of the pump required 
and is stamped on the pump end 
cover to provide identification. 

TANDEMS 
For ordering purposes tandem pumps 
are cdded in a similar manner to 
single pumps. See Coding Chart 
below. 
Quote the: Frame sizes 

Type numbers and flow ratings 
Code letters 

* Example: 3P-1P 3180-3052 CPSSJB 

PUMP SHAFT 
SIZE ROTATION 
0 p I C-Clockwise 
1 p . A-Anti- 
2 p Clockwise 
3 p 

I 
,---J I 
I 

,- -- J ! 

0 0 
I 
i 
I 

( " ri 
j .1 ! · . .t - 

SHAFT 
TYPE 

P-Parallel 
S-Splined 

I I 
MOUNTING BODY 
FLANGE PORTS 

S-SAE 2-Bolt S -SAE 
O-Dowty 4-Bolt J -0-Ring 

\ Boss 

END 
COVER 

8-Standard i 
i 

I 
r1 
I 
I 
I 

I 
r----- J 
I r- - - - - - - ---- 

___ J_j 
I 

6 
I o ~ 
L----.----~--'-~--L---L~--1~---..L---.-~ 

I 2P 3090 C P S S J* B 1----------' 

4P 3280 C S S V 8 

ROTATION SHAFT MOUNTING BODY END 
TYPE FLANGE PORTS COVER 

C-Clockwise P -Parallel S-SAE 4-Bolt V-SAE profile, 8-Standard : 
A-Anti- S -Splined 8-Supported I I 

I Clockwise Bearing 

,fOR iA:-.DEM PU~.~PS 
1··: -~ ~ ~\ 
1 ; Joey ;or.s are coded twice; 

-~:ront pump first. 
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P. 0. BOX 5000 

STAVERTON WEST, SULLY ROAD 
STERLING, VIRGINIA 22170 

Telephone: (703) 450-5930 ~ 

~O~'fTY MYmurnuc U~ITS HD 
CHELTE:'iHAM, GLOUCESTERSHIRE, GL51 OTP 

ENGLAND 
Telephone: CHELTENHAM (0242) 21411 

m!WJY rnmPMf.M! Of t?-Jt\DA ni 
574 MONARCH AVENUE 

AJAX O:--JTAR!O CA:,A0A LIS2G8 
Tetephone: (416) 683·3100 

. ·.- :-· :-"-C-'"-·,··-· --- :-- ..... ,•:. ·- . -- ·-·· .-; ..,_ ,·· --:------ 
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'!J'volTH GETRIEBE KG D-7920 HEIDENHEIM 

Voilh Getriebe KG 
Alexanderstr. 2 
P.O. Box 1920 
D-7920 Heidenheim (Brenz) 
Telefon (0 73 21) 32 91 
Telex 07 1◄888 
Telegramme 
Voithtrieb Heidenheimbrenz 

VOlTH TRANSMISSlONS, tNC. 
7 Pearl Court 

Allendale, Hew Jersey 07401 
(201) 825-8855 

High-Pressure 
Internal Gear Pumps Type !PH 
(Licence Eckerle) 

Principle 

IPH high-pressure pumps are internal gear pumps with axial and 
radial compensation. As a result of special design features and 

an optimum hydrostatic force equilibrium, they are suitable for 
high continuous operating pressures in conjunction with very high 
efficiency. 

The short involute type teeth of the pinion and self-centering ring 
gear have- a large angle of mesh and operate without flank clear 
ance, so that pressure and delivery pulsation is small. 

Special application possibilities 

As a result of the reliable high operating pressures, the IPH 
pumps can also be ·used· for applications which ·hitherto were 
confined to piston pumps. Compared to piston pumps, the suc 
tion behaviour of the IPH gear pumps is considerably better, 
which means that they can be installed independently of the oil 
tank without a feed pump. 

Because of the particularly low noise level even at the highest 
operating pressures, the IPH pumps can also be used for appli 
cations where the utilisation of higher pressures was precluded 
up to the present time because of exi;essive noise or where 
expensive soundproofing measures were necessary. 

Combinations 

IPH pumps of similar or different sizes can be combined to form 
multiple flow units. 

When combining IPH pumps with low pressure pumps of type 
IPN, the range of possible applications is widened still further. 
Such combinations allow simply operated pump switchings with 
booster stage and one or more high pressure stages for machines 
such as presses, cutters and perforators. 

Advantages 

■ Peak pressures up to 330 bar 
■ High continuous operating pressure (250 to 300 bar). 
l!I High efficiency over the entire operating pressure range 

(over 90%) 
■ High volumetric efficiency ( over 97 % at 300 bar) 
11 Very low noise level (for example less than 78 dB [A] at 

· · bar and a delivery of 75 litres per minute) ■ Long service life (trials in the fatigue test -un• g !o 
18 million load changes from 0 to 300 bar), 

■ Good suction behaviour (up to 0,6 bar at the suction cc.nne c 
tion of the pump) 

■ Low delivery and pressure pulsation (" n, to 3 %) 
11 No maintenance 
r.l Complete range of pump models f, om J.S to 125 cm3 per rev 

delivery 
■ Price advantage as opposed to cornpnrab.e :,c, c-,s, . ,~ 
■ Compact and attractive styling 
1111 Straightforward construction for easy mainte nr 
11 Any desired fitting position 
11 Radial and axial loading of the drive shaft ;5 f. without 

supplementary bearing (e.g. be!r drive) 
■ Can be combined to form multiple flow pumps 
11 Can be combined with low pre ssure pumps type IPN 

Characteristic data 

Design 
Mounting 
Drive 
Direction of rotation 
Suction pressure 
Continuous pressure 
Peak pressure 
Drive power 
Volumetric efficiency 
Overall efficiency 
Delivery volume 
Pressure medium 

Temperature of pressure 
medium 

interr,. · gear pump 
SAE fkinge mounted 
connection flange according to SAE 
clockwise or anticlockwise 
0,6 bar (min). 2 bar (max) 
up to 300 bar (see table) 
330 bar (see t.role) 
up to 170 kW 
Y), up to 98 % at 300 bar 
YJo up to 92% at 300 bar 
3 r, c, 1/rev to 125,9 cm3/rev 
m"'"' .ii 20 to 40 cSt 
(2,9 tc 35° E) at 50° C 
- 15· .to+ 70°C 
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D 
Figure 1 Simplified view shows construction of the IPH pumps 

pinion shaft 

2 ring gear 

3 filler pin 

4 filler 

5 axial discs 

6 control shell 

7 radial pressure area 

8 axial pressure area 

9 elastic bearing 

10 casing parts 

Fig. 2.' 
lllustr> .on of IPH radial compensation 

Fig. 2.2 
Illustration of IPH axial compensation 

Fig. 2.3 
Illustration of IPH elastic bearing 

Construction and mode of operation 
Construction and mode of operation are described with refe 
rence to Figure 1. 
Pinion shaft I is driven, and by virtue of its gear teeth drives 
the ring gear 2. This pinion shaft is supported in specially desig 
ned bearings in the casing. The ring gear with its internal teeth 
is pushed by the control shell 6 further into mesh with the pinion 
teeth and at the same time against filler 4. The radial force 
exerted by the control shell on the ring gear is generated by the 
operating pressure in the radial areas 7. The filler which is not 
fixed is restrained in the circumferential direction by the filler 
pin 3 fitted in the casing. The ring gear is quided by the axial 
discs 5 at its faces. These are arranged on the pinion shaft and 
are supported tangentially on the filler. 

1001,v.. l _!..------:.+=- :--~~ 

: ~ '.~-- --~~:~ :=t=~:-~--=-=~-~ 
4 - ---t ---- -r----~----- -+-- .+==-~ 

TJ 20 -IPH 5-50: 
1%) 1 '--IPH3-13i 

0 100 200 300 
~plbarl--- 

Figure 3 Graphs of efficlency measured at 1450 min-1 

T), = volumetric 1Jo = overall efficiency 

80 T . . , -~ 

70 -------- 

: 60l= C-"- - ----- - ---- - - --- -- ---c '·': 
A 1 

-- IPH5-50' 
[dB(A)]'------'----~~ ·· !PH 3-13: 

0 100 200 300 
..lplbarl--- 

Figure 4 Sound level measured at 1450 min - 1 at n 
distance of meter in the sound-ranging room 



V',,,c1. the pa ir of gears ro ta te , o il is draw n in to the case and con 
se quentty in to the space between the p in ion · and the , ,ng gear. The 
tw o 9''""" ro tate comp le te ly fr ee thro ugh 180°. The tooth cham 
bers ""·· filled at a low flow velocity. As a result of almost gap 
free sealing of thetooth chambers of pinion and ring gear relative 
to the filler and the axial discs, the oil is conveyed practically 
without any loss into the pressure chamber of the control shell 
and on to the oil-pressure connection of the casing. In the 
interest of low bearing and frictional stresses, the pressure 
chamber is restricted to the smallest possible dimension by 
means of special construction. As a result of this, sealing mem 
bers such as axial discs and filler can be kept extremely small. 
The effects of each construction feature are as follows: 

IPH radial compensation (see figure 2.1 l 
The radial compensation forces + PR are generated in the con 
trol shell by the pressure areas and are proportionate to the 
operating pressure. With a slight force, the ring gear is pushed 
by the control shell into the pinion teeth and against the filler. 
This results in sealing of the pressure chamber at the gear teeth 
side by eliminating flank clearance, and between the ring gear 
filler and pinion it also produces a sealing which is largely free of 
leak gaps. 

IPH axial compensation (see figure 2.2) 
The axial compensation forces + PA are generated in the axial 
discs by the pressure areas 8 and, as in the case of the radial 
areas. they are proportionate to the operating pressure. With 
slight pressure in the area of the pressure chamber, the axial 
discs are forced on to the lateral of the ring gear, pinion shaft 
and filler. As a result, the axial leak gaps between the rotating 
and the stationary parts are extraordinarily small. By virture of 
exactly determined radial and axial compensation with the rela 
tively small forces, the pressure chamber has the best possible 
sealing for all operating conditions, even after an extended per 
iod of operation. 

IPH elastic bearing (see figure 2.3) 
The hydraulic loading + Pw from the pressure chamber acts on 
the pinion shaft and flexes it. If no special constructive measures 
were taken, there would be side loads on the bearings with such 
high operating pressures. In order to avoid these loads, the 
pinion shaft is mounted in the casing by means of elastic bearing 
supports. Because of the reaction forces - P,. of the axial 
compensation forces + PA, these IPH elastic bearings are arran 
ged at an angle in proportion to the operating pressure. Con 
sequently, the bearings of the pinion shaft are inclined in such 
a manner for each operating pressure that all detrimental loads 
are eliminated. The plain bearings are automatically lubricated 
by the pressure medium and are virtually wear free. 

IPH gearing 
IPH gearing is of the short involute type specially designed for 
the IPH high-pressure gear pump. The large angle of mesh, as 

I -88 
well .:it; the fact that the 1 adia] comoensuuon ;. , ovr... .. , .,, ... c 
without f lank clearance. further reduces th,➔ cich. erv ,,, .d p· r.S· 
sure pulsation; pulsation is low anyway in the c.ise or pump-, 
with internal gear teeth. All this contributes extensively to the 
low operating noise of the pump. 

,-··---· 

' 'CJ 
I 

--a- · c ~ e -· 

-a- c -m- c -e- 

~ ~ --a:---- C · - /TI~ - C -m- C -e-- 

--.! b - C - 0 .... C - 0 - C - e - 

Some characteristic values and dimensions We reserve the right to make technical improvements 

Basic model Delivery Speed Delivery Pressures . Weight Principal dimensions ·- Delivery size volume min-1 litres/min bar · kp mm 
cm3/rev min max at 1500 min-1 Conti. Peak d a b C e X m 0 

press. press. 

Group A 
IPH 2-3,5 3,6 600 3600 5.4 250 300 ·u 18., 19 64 19,5 98 34 
IPH 2-5 5,24 600 3600 7,85 250 330 2,8 1 8., 19 69 19,5 98 34 
IPH 2-6,3 6,55 600 3600 9,8 250 315 2,9 18., 19 73 19,5 98 34 
IPH 2-8 8,18 600 3000 12,3 250 300 3,0 18., 19 78 19,5 98 34 
IPH 3-10 10,2 600 3000 15,3 300 330 5,6 20., 13,5 88 33 116 36 - 40 
IPH 3-13 13,3 600 3000 20,0 250 315 5,8 20,, 13,5 94 33 116 36 - 40 
IPH 3-16 15,8 600 3000 23,7 250 300 6,0 20., 13,5 99 33 116 36- 40 

Group B 
IPH 4-20 20,7 500 3000 31,0 300 330 9,5 25., 20 50 102 40 146 66- 70 48 
IPH 4-25 25,7 500 3000 38,6 250 315 10,0 25,, 20 50 108 40 146 66 - 70 48 
IPH 4-32 32,3 500 3000 48,5 250 300 10,5 25., 20 50 116 40 146 66- 70 48 
IPH 5-40 40,8 400 3000 61,2 300 330 19,0 32., 22 5:; 138 44 195 80 - 90 55 
IPH 5-50 50,3 400 3000 75.4 250 315 20,0 32., 22 55 145 44 195 80- 90 55 
IPH 5-64 63,9 400 3000 95,8 250 300 21,0 32., 22 55 155 44 195 80 - 90 55 

IPH 6-80 81,3 300 2500 121,9 300 330 34.0 40,, 26 63 171 50 242 90 - 110 56 
IPH 6-100 101,6 300 2500 152.4 250 315 36.0 40,, 26 63 181 50 242 90- 110 ~) fj 

IPH 6- ~25 125.9 300 2500 188.8 250 300 38.0 40hl 26 63 193 so 242 90 - 110 56 

The permissible peak pressures are based on a switch-on time of 150/o with Suppliers 
a maximum cycle time of 1 minute. Single pumps are sup~licd by the above manufacturers. Multiple pump units 

up to and in:::luding size 4, which are exclusively or· fa, the larqer part 
IPH pumps of Group A manufacturers are Otto Eckerle, D-7502 Malsch. Benz- combined with pumps of group A, are supplied by Otto Ecker!c. Ail other 
str afie 6. and IPH pumps of Group B Voith Getriebe KG, D-7920 Heidenheim, pump cornbinauon s are supplied by Vorth Getr iebe KG. 
Atexanderstrafse 2. 

. ·-.-- ,---- ~--.,· 
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l. General remark~ 

Figures shown in brackets represent illustration and respective item 
nunbers. 

With any exchange of primary pump components,· subsequent running in on 
a test stand is necessary. In such a case, the pump must be returnee 
to Heidenheim for repair. Further details under 4. below. 

1;rt1,ll. ;d.l1!111.i,,r1 •;lrnuld tie p;iid tu c l--anl i ness when 11f1dertakin~ repa i r 
wor-i.., •,i11c,~ •'v•·r1 tile sma l Le s t partIcle s of' dirt. can unset. the' function 
,ir 1111· punr,. 

/ . I-<,. •rro v:1 l o I I. he pump 

Use ro force wh,~n rerroving the pump. Ext ract coupling parts using the 
thread prov iced in the pinion shaf't 0-3/b). 1, 

3. Dismantling of the pump 

Observe the correct sequence of dismantling with the casing parts and 
mark accordingly. Confusion may lead to change of direction of rota 
tion: 

Remove key ( 3/16). 

lPH 3 (Des l qn with Errreto 
µressure comection) 

Undo sc r~w[; ( 7.1,9) and lift n ff 
CCJITl.) l ete pressure comection 
(2/37,,~U+II!), seal ing ri1YJ (2/36) 
.md sp r i nq (? /:¼) , 

IPH 2 to 6 (Design with SAE 
pressure connection 

Reroove circllp (1+3/35) and 
spring (1+3/34) or, with older 
design, unscrew guide screw 
(3/c) 5 mm, 

in uro-r Lu release spring tens ion on the control piston. 

Undo screws 0-~~/.51), with older design I-PH 4 to· 6 also screws (3/6). 
t-<eroove end cover (1-3/48) and, if fitted, connection flange (3/'2) or 
adaptor housing ( 3/ 54+60). 

Press off bearing cover ( 1-3/9) via recess (1+3/1) using either screw 
driver or lever. 

Remive the following in sequence: filler pin (l-3/22), thrust plate 
Cl-3/14), spring rod 0/19) or 'oowel (1+2/20), filler 0-3/21), pinion 
shaft (l-Vl7), ring year 0-3/28), thrust plate (1-3/15), control 
piston (J-:5/77) with spring washers or plain washers (2/26), p rof lle 
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:~1~cd'.-, (1-3/?'_;}, '.0;1ppl1rt wc.1sl"1t'!f3 ()+3/21-1), accct.:inG ~ .. J ne<:,:gr,, ;,:·,.-1 
rudi a l 9Jf1)ort rings 0-:S/2"3) sealing ring (1-5ni.) ,;~,o suppo rr. r;111J 
(l-'J/S/1. 

11. lnspection, exchange and repair 

Ca ref'ul Ly wa•.,h all part.s in petrol. 1n the case of wc..:ir or namage to 
t.111~ following parts, the punp must tJe returned to H,~i,~nheim fur re 
paj r. 

I ur t.l ri s rea·--.,1n, first exomi re : 

r•~riiu11 sna rt ( l-3/17) and ring gear (1-:3/28) 

Fi I IP.r 0-,/~'.l) ano thrust plates 0-3/14+15) 

IJea r i r ,g cover 0-:3/9, 2/2L1) and bearing 
casing (l-:S/30) 

Control piston (1-3/27) 

r- i lIe r p i n ( 5122) 

For crocks in teeth, 
scoring, axial and ra .. 
dial wear. 

For scoring and wear on 
sliding surf'aces , 

For wear and galling on 
axial sealing surfaces. 

For wear and galling on 
sliding surfaces. 

For 1icim,1qe 

111 llu~ 1:,➔'.;L~ ,,1· d,Jlll.'HJ~~ tn U1e t'nl Iowi :iy parts, repai r w,d, mJy ti~ under 
t,; rker 1 ur , ur 11;' s own. 

I· i L It: r pin ( i +-'.J /7..'/ ) 

(Jc::i1i111J ,;,11~1n11entc, (l-3/L,, 10, 12, U 
:; .) , '/ ,, , ? ', , ·,, l , 3"l , 36 , 4? , /fj , ':•? ) 

For h,Hdeni11~1, c racki no 
;1111] 'Nl'i"I!" 

JPII t1 tu 11 

Track ring (3/11) For scoring 

Pr. ior to exchange, the old track ring must be ground throuqh until it 
breaks open~• Caut Ion: 

Do rot damage the pin.ion sl1aft ! Heat the new track ring up to 80-l00°C 
arni push on to the pinion shaft. 

Other components listed in the spare parts list no. G 78~ may al so tie 
renewed. 
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5. Re-assembly 

All conoonents rrust be rreticulously clean. When assembling, appiy a 
thin film of oil to each. 

IPH 3 (Errreto pressure connection) 

Place sealing ring (2/5) in bearing cover (2/47) and this on housing 
(2/3/) (note punp direction of rotation, pressure connection downwards, 
locating hole to locating hole). 

Press centring sleeve (2/29) fully horre into the locating hole of the 
bearing cover and press the bearing cover on to the housing. Push sea 
ling ring (2/31) on to guide piston (2/33) and insert this in the bore 
of bearing housing (2/30). 

IPH 2 to 6 (SAE pressure connection) 

Fit SUAJ0rt ring (1-3/32) and sealing ring (l-3/31) to guide piston 
(1+3/c; 2/33). 

C~lete the control piston. 
NB: According to operating fluid and design of pump, different parts 
are required. Exact details are to be gathered from spare parts lists 
G 782, edition from August 1980. 

Tum the radial support ring unti 1 it lines up with the shape of the 
control piston. 

Illus tr. 4/2 shows the design with the radial support ring, support 
washer, and profile seal. 

Stick sealing ring (l-3/13) in the form shown and axial piston (l-3/12) 
into position in thrust plates (1-3/14+15) using grease. Axial pistons 
should slide in easily otherwise they must be remachined. 

Insert the cono lete control (l-3/27) in its correct position ( see 
illustr. 4/1 for differences in chamfer. 

· Then ·install--the fallowing parts in sequence in the housing: 

Locating bush (3/18) (with new design), complete thrust plate (l-3/12+ 
13+15), ring gear (1-3/28), pinion shaft (1+2/17 or 3/17+11), filler 
0-3/21), dowel (1+2/20) !PH 2, 3, and older designs of IPH 4), or 
spring rod (3/19) (IPH 4 to 6), coro lete thrust plate {1-3/12+13+14), 
and filler pin (1-3/22). Flat toward pinion shaft. 

With !PH 4 to 6, 'stick bush (3/18) into the bearing cover using grease 
and, with !PH 3+4, insert locating sleeve (2+3/29) into housing 
(1+3/30). With !PH 2, 5+6, insert locating pin (1+3/7) into housing 
(1+3/30). 
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) 

Place sealing ring (l/10 or 2+3/5) into bearing cover ana pre~s this 
on to housing 0-3/30) using a rubber hammer. 

With the older design !PH 4, tighten up the bearing cover by neans nf 
2 socket cap screws M 12x80 (3/6) to 9 mkp. 

Place sealing ring {l-3/5) on to bearing cover (l-3/9). 

Make sure that with !PH 2, 5 and 6, locating pins (l/7 or 3/7+8) are 
inserted. 

IPH 4 to 6 (Individual or primary pumps) 

Press oil seal (3/4) with dust lip facing outwards into flange (3/2); 

To prevent damage or turning inside out of the sealing lip - pump 
sucking air causes damage - push assembly sleeve (5/1) on to the pinion 
shaft, fill the oil seal with grease bet seen dust and sealing Ups, ano 
press the flange on to bearing cover (3/9). 

The assembly sleeve (5/1) can either be self-fabricated or purchased 
from Veith under index no. 50.7097.10 for !PH 4, 50.7098.10 for IPH 5 
and 50.7099.10 for IPH 6. 

IPH 2 to 6 

Place sealing ring 0-3/5) into housing (1+3/30 or 2/47) and fit end 
cover (l-3/48) or adaptor housing (3/54 or 60). 

Tighten screws to: 

IPH 2 and 3 
!PH 4 
!PH 5 
IPH 6 

!PH 3 (Erneto pressure connection) 

Fit spring (2/34) and sealing 
ring (2/36). Screw up the com 
plete pressure connection· flange 

2.5 mkp 
9.0 mkp 

20.0 mkp 
40.0 mkp 

IPH 2 to 6 (SAE pressure connection) 

.ru. spring ( 1+3/34) and circlip 
(1+3/35) or - with older design - 
tighten guide screw (1+3/c). 

Check the pump for smootmess of action: 

Screw a bolt into thread of pinion shaft (1-3/b) - using a locknut with 
anticlockwise pump - and tum the shaft with a torque wrench. If the 
following values are .exceeded, the punp must be checked again for cor 
rect assembly. 

IPH 2 
!PH 3 
IPH 4 
!PH 5 
IPH 6 

0.6 mkp 
0.6 mkp 
l.O mkp 
1.4 mkp 
1.8 mkp 
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I,. 

f. 
\ 

Inst a I la tlon of U-1e fJLJTIP 

Ui rect Ion of rotation of pump and drive mist conform ( note marking on 
Lhe punp). Under m circumstances must force be applied when fitting 
coupling element (use the thread provided in the pump shaft). Fill the 
p~ with oil fran the intake side before installing. · Briefly switch 
on and off the plant before test running (re-check direction of rota 
tion with electromotors). In order to bleed the plant, allow the pump 
to run briefly at zero pressure. Adjust the pressure relief valve and 
lock. 

I xact details relating to installation and commissioning of IPH pumps 
r1 re contained in publication G 742 e. 

• 
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Fig. 4 

) 

Fig. 5 

Pump with clockwise direction of rotation 
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SERVICE 
PARTS 
INFORMATION 

2520V* * * * *-* * *20(L)-282/283 

SPERRY VICKERS 
TROY, Ml. 48084 

Released 9-1-81 I-3186-S 
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~ \, .. 1 ·•. 

□NOTE 
SEALS MUST BE COMPLETELY WETTED AT TIME OF ASSEMBLY 
WITH AN SAE l0W MOTOR OIL OF "SE" QUALITY OR AN INDUS 
TRIAL HYDRAULIC OIL EQUIVALENT. ASSEMBLE SEAL WITH 
LIP TOWARD THE BEARING. 

2520V****2 388683 
252ov••••5 922741 402690 333624 584384 
252ov••••8 333625 
2520V****ll 584382 333626 
252ov••••12 922743 403539 353901 584385 
2520V*t**l4 353902 

158465 289473 

585478 588573 
585471 588574 
585473 588575 
585475 588576 
585476 588'577 
585477 588578 

251263 HOUSING 
(INLET} 

38523 BOLT (4 REQ'D} 
OIL & TORQUE TO 

70 ~ 5 lb, ft. 
••419672 SEALING RING 

· ••271787 BACK-UP RING 
e•l 54090 "0" RING 

250824 "A" COVER 
252504 "C" COVER 

1296 BOLT (4 REQ'D) OIL & 
TORQUE TO 45: 5 lb. ft. 

294959 ROTATION PLATE 

3X-36212 SCREW (2 REQ'D) 

PIN SCREW 
(2 REQ'D) (2 REQ'DJ 
---THESE Pt' 

229662 289472 

0 
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r e 0 
T TIME OF ASSEMBLY 
JALITY OR AN INDUS 
\SSEMBLE SEAL WITH 

158465 289473 

585478 588573 
585471 588574 
585473 588575 
585475 588576 
585476 588577 
585477 58857 8 

e i··o . I : . •i 

0 

••419673 SEALING RING 
•• 15407 8 "0" RING 

•271789 BACK-UP RING 
191400 SNAP RING 

120128 RETAINING RING 
1705 BEARING 

251263 HOUSING 
(INLET) 

BOLT (4 REQ'D) 
& TORQUE TO 
70 :, 5 lb. ft. 
HING 

VANE KIT 
PIN SCREW INLET RING ROTOR {l2 VANES OUTLET 

(2 REQ'D) (2 REQ'D) PLATES/A & INSERTS PLATE 
---THESE PARTS ARE INCLUDED IN CARTRIDGE KIT 

CART F3 CAP 
KIT CART SHAJ 

KIT PUM: 

584610 
229662 289472 591016 584612 584618 941214 588690 584614 

584616 

591002 591095 2~ 
591003 591096 25~ 
591004 591097 252 
591005 591098 252 

0 
CAUTION 

INDIVIDUAL CARTRIDGE PARTS ARE NOT INTERCHANGE. 
WITHSIMILIAR PARTSOF THE PREVIOUS DESIGN. COMP. 
CARTRIDGES ARE INTERCHANGEABLE WITH THE PRE\ 
DESIGN. 

/ 

·O'k 
. ~~: 
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•• 419673 SEALING RING 
••154078 "0" RING 

• 271789 BACK-UP RING . 
191400 SNAP RING 

120128 RETAINING RING 
1705 BEARING 

~ 

~~- 0 ~l , 
• i ., 
..: 

~942353 "A" BODY S/ A 
1942378 "C" BODY S/ A 

FB-B-10 
MOUNTING 

KIT 
••154095 "0" RING 

0394976 SHAFT SEAL 
. 190362 RETAINER 

VANE KIT F3 
LET RING ROTOR {l2 VANES OUTLET CART CART CAPACITY 
TES/A & INSERTS PLATE KIT KIT SHAFT END 
7'?i~\i'RiTrrWr'f°nJrm~fr57~ffi'::::====::::::::::::;:===:::i-7 PUMP (GPM) ',RE INCLUDED IN CARTRIDGE KIT 

584610 
:1016 584612 584618 941214 588690 584614 

584616 

591002 591095 2520Vl2 
591003 591096 2520V14 
591004 591097 2520Vl7 
591005 591098 2520V21 

•INCLUDED IN 
922856 SEAL KIT 

F3 EQUIVALENT 
SEAL KIT 919303 

CAUTION 
INDIVIDUAL CARTRIDGE PARTS ARE NOT INTERCHANGEABLE 
WITH SIMILIAR PARTS OF THE PREVIOUS DESIGN. COMPLETE 
CARTRIDGES ARE INTERCHANGEABLE WITH THE PREVIOUS 
DESIGN. 

•ALSO INCLUDED 
IN CARTRIDGE KIT 

SEE PARTS DRAWING 1-3963-S 
FOR PORT FLANGE DATA 
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MODEL CODE BREAKDOWN 

F3 · 2520V **A*(*)·1 **20(L)·28* 

VITON SEALS~ 
(OMIT IF NOT 
REQUIRED) 

SERIES 

VANE TYPE 

CAPACITY - SHAFT END PUMP 
(RATING AT 1200 RPM-100 PSI) 

PORT CONNECTIONS 
A - SAE 4-BOLT FLANGE 
C - SAE STRAIGHT THD. 

CAPACITY - COVER END PUMP 
(RATING AT 1200 RPM - 100 PSI) , 

SHAFT 
1 - STRAIGHT WITH 
SQUARE KEY STD. 

282 - SAE 2 BOLT MTG. 
283 - FOOT MTG. 

ROTATION {VIEWED 
FROM SHAFT END) 
L - LEFT HAND(C'CLOCKWISE) 
OMITTED-RIGHT HAND 

DESIGN 

#2 OUTLET PORT POSITION 

#1 OUTLET PORT POSITION 

/ 
1350 COUNTER 
CLOCKWISE 
FROMINLET 

OUTLET PORT POSITIONS 
VIEWED FROM COVER END 

o ~IN LINE 90 COUNTER WITH INLET 
CLOCKWISE 
FROM INLET C 

\ #1 OUTLET PORT 

B ~-l..c::::~ OUTLET BODY 

45°CLOCKWISE 
FROM INLET\ 

412 OUTLET PORT 

45° COUNTER---"\ 
CLOCKWISE \ 
FROM INLET \ C 

INLET 
POSITION 

D 
\ 
135° CLOCKWISE 
FROM INLET 

INLET HOUSING 

o......._ 
90° CLOCKWISE 
FROM INLET f 

OPPOSITE 
INLET 

PARTS ORDERING 
PARTS ARE THE SAME FOR BOTH RIGHT AND LE FT HAND ROTATION. WHEN 
ORDERING SPARE CARTRIDGE PARTS, IT IS RECOMMENDED THEY 
BE OBTAINED IN CARTRIDGE KITS. KITS ARE ASSEMBLED AND TESTED BY 
SPERRY VICKERS FOR EITHER RIGHT OR LEFT HAND ROTATION. IF LEFT 
HANDROTATIONIS REQUIRED, IT SHOULD BE SPECIFIED ON PARTS ORDER 
BY ADDINGSUFFIX"L"TOCARTRIDGEKITNUMBER: EXAMPLE, 591002-L. 

.naure sustained efficiency and maximum trouble -free life of this precision equipment, initial and continuous 
ration of the fluid medium to 35 microns absolute or less is essential. (For information pertaining to Sperry 

Vickers economical filters, see bulletin 81-216. ) 

Litho in U. S. A. 

____ _,. __ ·-·~ ....................... .... _ 
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High pressure gear pu,nps 
G5, 20 design single and multiple pumps; 
GPC4, 30 design single and multiple pumps and 
GPCT 4, 30 design through-drive pumps 

Characteristics 
Displacements 
GS pumps .•.•.••.• 5, 1 to 25,0 cm3/r 

per section 
GPC(T)4 pumps .... 21,0 to 65,6 cm3/r 

per section 
Speeds ..••...•... 400 to 4000 r/min 
Pressures. . .•..•..•.•. up to 250 bar 

Contents Page 
1. General description . . . . . • . . . . A.11 
2. Functional symbols . . . . . . . . . . A.11 
3. Model codes . . . . . . . . . . . . . . . A. 12 
4. Operating data: 
• Pressure limits . . . . . . . . . . . . A.12 
• Speed limits . . . • . . . . . . . . . . A.13 

• Performance data • . . . . • . • . A.13 
• Noise levels . . . • • • . . . . . • • . A. 15 
• Hydraulic fluids . . • • . . . . . • . A.15 
• Temperature limits ••.•.•.•.. A.15 
• Filtration requirements • . . . . • A.15 
• Drive shaft rotation and 

load limits . . . . . . . . • . . . • . • . A.15 
5. Installation dimensions: 

G5 single pumps • • • • . . • • . . • . A.16 
GS multiple pumps . • • • • • . . . . A. 18 
GPC4 single pumps A.18 
GPC4 multiple pumps .• : . • . . . A.20 
GPCT4 through-drive pumps... A.20 

6. Mass . . . . . . . . . . . . . . . . . . . . . A.21 
7. Mounting Information......... A.21 
8. Ordering procedure . . . . . . . . . . A.21 

1. General description 
These high pressure fixed displacement 

external gear pumps achieve high 
efficiencies by virture of pressure 
compensation of axial and radial 
clearances. Simple sandwich construction 
ensures consistent high Quality 
production and operational reliability. 
GS and GPC4 models can be in single 

or multiple versions. GPCT4 through 
drive models have rear ends accepting 
suitable single or multiple pumps (gear. 
vane or piston designs) to form multiple 
pumps of up to four sections. 

Optional features include: 
• Rectangular.or SAE mounting flanges. 
• Keyed cylindrical. splined or tapered 
shafts. 

• Flanged or G threaded (BSPF) ports for 
GS models. SAE or square flange 
options for GPC (T) 4 models 

• Clockwise or anticlockwise rotation to 
order. 

j 
-~ 

2. Functional symbols 

Single pump Triple pump 

'? I 

--J;:,. 
/ ' 
\ I ' ... _., 
~ . LJ_J 

Through-drive pump Quadruple pump 

Double pump 

Technical Information GB-V-205 

A.11 



3. Model oode -~ GS-.,.(·*,*)(·**)(·**) 
ID 00 00 I!] 

!"'A' .. •-20 * 
!ID 00 IIl 00 00 

ID Geometric displacement 
Single pump or largest displacement 
aectlon (shaft end) of multiple 
pumps 
5 - 5,1 cm3/r 12 - 12,6 cm3/r 
6 - 6,4 cm3/r 16 • 15,9 cm3/r 
8 - 8,1 cm3/r 20 • 19,9 cm3/r 

10 - 10,0 cm3/r 25 • 25,0 cm3/r 

~ 

Geometric dlaplacmenta 
Successive sections of multiple 
pumps. Dlsplacment of each section 
to be equal or less than that of the 
previous section. Olsplacment range 
asln m 
Omit for single pumps and as 
appropriate for double and triple 
pumps. 

00 Mounting flange 
A • SAE •A• 2-hole oval 

(ISO 3019/1) 
F • Rectangular flange, small e 

apigot 
. H • Rectangular flange, large e 

apigot 

00 Shaft end 
Code Shaft type Usage with 

mounting flange 
9 Tapered With type •p 

. 10 

13 

14 

15 

Tapered Option with 
type "H" 

Cylindrical Option with 
type "A" 

Splined Option with 
(DIN 5480) type "H". Also 

used with type 
"A" for fitment to 
GPCT4 pumps; 
See second page 
of"lnstallation 
dimensions" 
section 

Splined Option with 
(SAE "A") type "A" 

IzJ Port trPN 1 0 5 
Code !Type I Usage wtth pump !I . mounting flange '.f, 
--~--o_r_al_ng.._Fla_le-n-Pg-u:S_p_a:.......,Wlth---type---L-•H- • ..&.;or;,,,_ ,*: 

option with ~, 
type •p . :-:m 

i ~ 
~:~ 
I 
"j; 

R 

R 

Tapped 

For multiple pumps: 
F Flanged With type "H" or 

option with · 
type •p 

Flanged 
Inlet, 
tapped 
outlet 

With type •A· or 
option with 
type •p 

With type •A• or 
option with 
type •p 

!ID Design number 
Subject to change. Installation . 
dimensions unaltered for design 
numbers 20 to 29 inclusive. 

00 Direction of shaft rotation 
(Viewed at shaft end) 
R - Right hand (clockwise) 
L .. Left hand (anti-clockwise) 

GPC4 and GPCT4 pumps 

GPC(T )4•** (·• *)(·* •)(·* *) 
!I] !ii 00 I!] [§] 

·-• ** F• (* )-30• 
00 m !ID 00 !@fill 

(D Through-drive option 
For single pumps only. 
Omit for standard single pumps and 
all multiple pumps. 

[ii Geometric dlsplacment 
Single pump or largest displacement 
section (shaft end) of multiple 
pumps 
20 • 21,0 cm3/r 140 • 42,0 cm3/r 
25 • 26,2 cm3/r 50 • 52,5 cm3/r 
32 - 32,8 cm3/r 63 • 65,6 cm3/r 

; 
Geometric dlsplacementa 
Successive sections of multiple 
pumps. Displacement of each 
section to be equal or less than that 
of the previous section. 
Displacement range as in [ii 
Omit for single pumps and as 
appropriate for double and triple 
pumps. 

00 Mounting flange 
B - SAE •e· 2-hole oval and 4-hole 

square combined (ISO 3019/IJ 
C - SAE ~c· 2-hole oval and 4-hole 

square combined (ISO 3019/1) 
H • Rectangular flange 

[I] Input shaft end 
Code Shaft type Usage with 

mounting flange 

Cylindrical Option with 
(SAE "B") type ·a· 

2 Cylindrical Option with 
(SAE "C") type ·c· 

6 Splined Option with 
(SAE "B") type ·e· 

7 Splined Option with 
(SAE "C") type ·c· 

12 Tapered With type "H" 

[!] Flanged port combinations,• 
4-bolt type 

Pump 
Code Type Type Mounting 

flange 
F1 SAE Single ·e· & ·c· 
F3 Non-SAE Single "H" 

F4 SAE Multiple ·e· ,& ·c· 
F5 SAE Inlet Multiple "H" 

non-SAE 
outlet 

00 Rear mounting pad (GPCT4 pumps) 
A• SAE "A",2-hole oval flange 
B • SAE ·e·, 2 and 4-hole 

flanges 
Omit for GPC4 pumps. 

I@ Design number 
Subject to change. Installation 
dimensions unaltered for design 
numbers 30 to 39 inclusive 

fill Direction of shaft rotation 
(Viewed at input shaft end) 
R = Clockwise 
L -= Anti-clockwise 

For port flange kits 
Consult your Sperry Vickers 

representative 

For rear-end shaft coupllnga 
(GPCT4 pumps) 

See "Mounting information" on 
final page. 

4. Operating data 
• Preuure Omits 

Inlet porns) 
Min. continuous -0.2 bar 
Min. intermittent -0.35 bar 
Max + 2.0 bar 

Outlet Port(s) 
Max. pressure 
G5-5 200 bar 
G5·6 to 16 inclusive. . . . . . . .. 250 bar 
G5-20 , . . . . . . . . . . . . . . . . . .. 200 bar 
G5-25. . . . . . . . . . . . 160 bar 
GPC(T)4·20 to 40 inclusive 250 bar 
GPC(T)4-50 .. :-:- 230 bar 
GPC(T)4-63 200 bar 

Note: For all pumps, check that shaft loadings 
for individual applications do not exceed the 
limits given in section "Drive.shaft rotation and 
load llmlts" three pages on 

- .... 
21. 

··¥ 

.·,. 
-: 

-~ 

A.12 
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$peed limits(r/min) 
( at max. pressure 

Model Max~ Min:6- 

G5-5 4000 900 
G5-6 4000 1000 
G5-6 '4000 1000 
GS-10 4000 900 
GS-12 3600 900 
GS-16 3300 900 
GS-20 3100 750 
GS-25 2800 600 
GpC(T)4-20 3300 900 
GpC(T)4-25 3300 900 
GpC(T)4-32 3150 900 
GpC(T)4-40 3000 900 
GpC(T)4-50 2700 800 
GpC(T)4-63 2500 700 
&Max. speed for a multiple pump is the 
lowest of the max. speeds for its constituent 
sections 

AM in. speed for a multiple pump is the 
highest of the min. speeds for its constituent 
sections 

• See "Pressure limil!l, outlet eorns)" above . 

.:-;, 

• P9rformancedata 
Typical with mineral oa at 36 cSt 

!ll9cttve tlow/ehaft..,.... 

106 

G5 pumps 

Shaft speed (r/mln) 

GPC(T)4 pumps 

160 ,---r---,---,-.....,....--,,.--------- 

140 +----+-----1---~ 

80 

60 

40 

20 

GPC(D4-25 

GPC(D4-20 

0 '-----'----1-----'---...L...-----L.---'--__J 
500 1000 2000 3000 4000 

Shaft al)Nd (r/mln) 

A.13 
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12~~~~~~~r=:::n 
oL_;i;======±=:::::::::::::t===:::j_J 
500 1000 2000 3000 

8pNd (r/mln) 

!&~-~---~--~~~~~~ 
J 4 

0 
500 1000 

G5-8 model• 15.--.......------...---------,--_-. __ ..., __ -----:1 

i101----1----- ........ - 
~ • ! 5 ~-+-~~.,,,,,c;:_+::.,~ 

0 
500 1000 

GS-10 model• 
. -- - 20· 

2000 
Speed (r/mln) 

3000 

3000 

3800 

4000 

4000 

107 
GS-12 modela 
20 

I 101----i------.,,L.l--~ 

15~~--+--~ 
~kc-...,.1;Joo;o:;;;;;~=~2000d:::::::::=:::3000;:;t::::::3s1oo_J4000 

Speed (r/mln) 

GS-16 models 
25 

20i----t----t,__--+- 

i 15t----+----+--__.,...c._ - 
J101-----+---,..-G-______,._~--~ 

5 

0 
500 1000 2000 

Speed (r/mln) 

GS-20 models 

10 bar 

GS-25 models 
20 

3000 3500 
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GPC(T)4-20 models 

301-----+----+----.-~-i 

I 201-------4--____,...c, 

J 10t==J~~~3~~i~~j 
00 1000 2000 3000 3500 

Speed (r/mln) 
GPC(T)4-25 

40,-------..------..------...-..,.,--, 

108 

i 30 
:!!. 
• 20 1-------jf---,,,,,e.;.....,._,c;. 

! ~ 101----~~=---=--:::::a..-...::=-::- 

oo 1000 

GPC(T}4-32 models 

45t------+----+--~-:,,,1,olll:....--i 

! 30 f-----+---~~'l(l~C:::...4----l 

J 151---~~;;.....~~~=+=-~ 

0 
0 

2000 3000 3500 
Speed (r/mln) 

1000 2000 3000 3500 
Speed (r/mln) 

. ,••·. 

GPC(1')4-40modela 

80r----""T"'-----,,-------, 

l 40 f------1----:::t,,"""'2<l~..:::::::::i 

J 201--------.iit-s--5--o;=:: :;::;ll~~ 

0 
0 1000 2000 

Speed (r/mln) 
3000 

GPC(1)4-50 models 

60 r------.------------ 

1 40 t------+--...,....Cl--< I 20 t---___,,cf--=-~~~:::::;....----i 

0 
0 1000 2000 

Speed (r/mln) 
3000 

GPC(T}4-63 models 

60 .-----~----.,.....--,---, 

140t------+-~;.,c;._4,,.-=-----4 

J 201---___,...,g..,c;:._ -==-~~ 

oL_E:~~~_J 
0 1000 2000 

Speed (r/mln) 
3000 

• Noise levels 
Typical values measured at 210 bar and 
1500 r /min with oil at 32 cSt and 42°C 
Pump dB(AJ 
GS-16 65 
GPC4-20 67 

• Hydraullc·fluk:11 
Antiwear hydraulic oils. For further 

information about these oils see data 
sheet GB-V-920. related to industrial 
usage. or GB-V-930 for mobile 
applications. 
The extreme operating viscosity range 

Is from ·750 to 7 est for-all pumps except 
the GS-5 for which the minimum is 10 cSt. 
The recommended running range for all 
pumps is from 40 to 20 cSt. 

Consult your Sperry Vickers 
representative if fire-resistant fluids are to 
be used because they may necessitate 
some changes to the performance limits. 

• Temperature limits 
Ambient 

Min -20°C 
Max +aooc 

Fluid 
Max. continuous +95°C 
Max. intermittent + 11 o0c 
Note: Viscosities 11 these temperatures must 
stiry within the" limits 1peclfied in the 
"Hydraulic fluids·· NCtion. 

• FIitra tion requirements 
25 µm absolute or finer. 

• Drive &haft rotation and load Umits 

Rotation 

Clockwise or anticlockwise (viewed at 
the shaft end) to order. 

Torque loading GS and GPC4 models 
For all pumps-singles and multiples 

check that shaft loadings for each 
application do not exceed the limits in the 
following table where 

P,. P2, P3 & P. = Max. pressure (bar) of 
section (referenced 
from the shaft end) for 
the application. 

V,. V2, V3 & v. = Displacement (cm3/r) 
of section (referenced 
from the shaft end) for 
the application. 

Max. total shaft load 
Additional check for 

Check for all models that: 
triple and Quadruple 

Basic Shaft modelstHat: 
model type P,·V, + P2·V2 + P3·V3 + P.•V• P2·V2 + P3·V3 + P.·V• 

10 & 13 <0,8 X 10' 
GS 15 S.0,34 X 104 S0.4 x 104 

14' s o.e X 104 
1 S.2.15 X 104 

GPC4 6 ~ 1.55 X 104 S.1,15x104 
2.7 & 12 S2,3 X 104 
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Taque loedlng GPCT4 llw0ugh-clrtw .... 
The above chect<a apply also to GPCT <4 

models and their rear pumps. The 
additional check applies to all sections of 
the rear pump, Pa · V,, Pa· V, and P, · V, 
applying to the shaft end section and any 
successive 98Ctions respectively. 

i:>rtve arra~t 
Direct drive through a flexible coupling is 
preferred. If an indirect drive is required, 
consult your Sperry Vickers 
representative. 

109 

5. Installation dimensions 
In mm unless otherwise indicated 

GS-"""-A**R single pumps, SAE "A"· 
oval mounting flange models 

Splined shaft, SAE "A", 
flat root side flt 
16/32 DP-9 teeth 

Outlet 

112 
44 

1st"angle J'?F;\ r--, 
projection~ 

For anti-clockwise rotation the inlet and 
outlet port locations are interchanged · 

Inlet 
coaxial with outlet 

-- Outlet 

... 
s 
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Woodruff key 
4 x 6,5 DIN 6888 

5,__ __ A-- 
B 

13 

21,2 
40,5 

Dim's Dlm's 
Model •A• ·e· 
GS- 5-F9*-20-* 84 59,0 
GS- 6-F9*-20-* 86 61,0 
GS- 8-F9*-20-* 88,5 63,5 
G5-10-F9*-20-* 91,5 66,5 
G5-12-F9*-20-* 95,5 70,5 
G5-16-F9*-20-* 100,5 75,5 
G5-20-F9*-20-* 106,5 81,5 
G5-25-F9*-20-* 114,5 89,5 

M6 - 13 deep 

1 1 0 
1st angle ~ 
projection \¥7-i.- 

For anti-clockwise rotation 
the Inlet and outlet 
port locations are 
Interchanged. 

Clockwise 
rotation 

G5-**-F9F models, flanged ports 

G5-**-F9R models, tapped ports 
As flanged port models but without 
M6 tapped holes. Ports tapped 
centrally: 
Inlet • G¥•" 
Outlet= G1h" 

.. ··· .. · 

GS-•*-H••F single pumps, rectangular mounting flange models (large • spigot) 

Woodruff key 
3x6,5 DIN 6888 

M6-13 
deep 

35 

20 

Model 
Oim's Oim·s 
"'A"" --e·· == 5-H••F-20-* 81 59 

6-H**F-20-* 83,0 61,0 == 8-H••F-20-* 85,5 63,5 
10-H••F-20-* 88,5 68.5 

85-12-H••F-20-* 92,5 70,5 
85-16-H••F-20-• 97.5 75.5 ·.· GS-20-H••F-20-* 103,5 81.5 . -G6-25-H**F-20-* 111.5 89,5 

For anti~clockwise rotation the 
inlet and outlet port locations 
are Interchanged 

Inlet 
coaxial· with outlet 

~,:{ 
Jt 

T~ •14" ap(IMd shaft. DIN 5480, W20 x 1,25 x 9g 

. ' ~ 
··; 
i 
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85 -~ pumps, -.a modals 
Inlet port aide • ..,___ A::~c--- -- ... - ---- _a_]___. 

-i- •j· * 

To suit SAE 1¼" nom. 
bore pipe flanges. 
All inlet ports must be 
connected, in parallel, 
to the reservoir. 

M10 x 20 min. 
full thread depth; 
four holes per port 

.__ __ 58,6 
:0,2 

Outlet port side• 

18 'I" c-••+ol •--o--■ i.■j•- E--J 

• For clockwise rotation pumps. 
Interchanged on anti-clockwise rotation 
models 

Dimension 
Multiple pump - 

arrangement Models A• e• c• QA e• 
GS-*-A 

Double GS-*-H 127+a1+a2 - - 49+a2 
GS-*-F 130+a1+a2 56+a1 

Triple G5-*-A 184+a1+a2+a3 54+a2 - 49+a3 
Quadruple G5-*-H 238+a 1 +a2+a3+a4 54+a3 49+a4 

• Along inlet and outlet port aides. number than outlets. 
Inlet ports are one fewer in • Along outlet port side onlv ... · 

1 1 

Geometric 
displacement Dimension 
ref. See a1, a2. a3: 
.. Model code·· ora4 (mm) 

5 8,0 
6 10,0 
8 12.5 

10 15.5 
12 19,5 
16 24.5 
20 30,5 
25 38,5 

All other dimensions and mounting 
flange, outlet port and shaft end 
optionsasforsinglepumps.Seethe 
two previous pages. 

GPC4-...,_H12F3 alngle pumps, rectangular mounting flange models 

-----160---- 

175 

Woodruff key, 5 x 7,5 
DIN 6888 

IO 
0 

A- S. M16 
· x1,5 Tape 
L _1-":s--. ....... 
'· 

Locknut, torque ·100-110 N,m _J • ~ · Sta.. .. 
.. 

A For anticlockwise rotation the Inlet 
and outlet port locations are 
Interchanged 

-----A-·-----, B-·=-i 

Flanged outlet port, 
· for F3 port combination 

Dim·s Dim·s 
Model .. A .. "B .. 

GPC 4-20-H 12 F3 -30-• 130 93 
GPC 4-25-H 12 F3 -30-• 134 97 
GPC 4-32-H 12 F3-30-• 139 102 
GPC 4-40-H 12 F3-30-• 146 109 
GPC 4-50-H 12 F3-30-• 154 117 
GPC 4-e3-H 12 F3-30-• 164 127 

27 

25 

M8-13 deep 

Flanged inlet port, 
for F3 port combination 
coaxial with outlet 
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12.7--; 
Type "7" 
splined shaft, SAE "C" 
major dla. flt 
12/24 DP - 14 teeth 

View on "A" 

----160:0,:?-- 

Dimensions also applicable 
to SAE "B" flange models 

Flanged outlet Port, 
1 " SAE type (for 
F1 part combinationt 

:S "A" 
it · N 

-<ii-1-4-...l It) 

26.2:0.2 
M10-25 deep 

. ~ :. ~· 

For anticlockwise rotation the Inlet and 
outlet port rocatlons are interchanged. 

- Dim's Dirn's 
Model "A" "B" 

GPC 4-2o-••F1-30-• 157 119 
GPC 4-25-**F1-30-* 161 123 
GPC 4-32-••F1-3o-• 166 128 
GPC 4-40---F1-30-• 173 135 
GPC 4-50---F1-30-* 181 143 
GPC 4-63-•*F1-30-• 191 153 

Flanged inlet 
part, 1¼" 
SAE type (for 
.f1 part 
combination) 
coaxial with 
outlet 

32 

M10-25 deep 

30,2:1:0.2 

GPC4-•..,_B•F1 models 
· SAE "B" flange. size 

Other dimensions as for SAE "C" 1ize models above 

Splined shaft, ----, 16r- 
SAE" B" I I 

major dia. flt 9• 7 7 t- · 
16/32 DP 
- 13 teeth 

l 

' ' ,.., ""':.! 

. ii l,,J 
41,5 

Type "8" 
shaft 

Feather key 
6,35x6,35x28 
\ 

Type "1" 
shaft 

1st angle $\ _r-:--i 
projection~ 

11 2 

Feather key 
8 X 7 X 40 

1111 

SAE"Ct~:j 
Type "2" 
shaft 
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' Inlet port side • 

To suit SAE 2" nom. bore 
pipe flanges. All inlet ports 
must be connected, in 
parallel. to the reservoir 

77.8 
::t:Q,2 ______ 42,9 

±0,2 
M 12 x 22 min. full thread 
depth, four holes per port. 

• For clockwise rotation pumps. 
Interchanged on anti-clockwise 
rotation models 

Multiple pump Mounting Dimension 
arrangement flange A" e• c"' 0 .... e· 

S.A.E. 220+a1+a2 113,5+a1 
Double ( outlet) - - 70+a2 

Rectangular 194 +a1+a2 87 +a1 
S.A.E. 300 +a1 +a2+a3 113,5+a1 

Triple (outlet) 87 I +a1 - 70+a3 Rectangular 274+a1+a2+a3 80+a2 
S.A.E. 380+a1+a2+a3+a4 113.5+a1 

. 
Quadruple (outlet) 80+a3 70+a4 

Rectangular 354 +a 1 +a2+a3+a4 87 +a1 
• Along outlet and inlet port sides. • Along outlet port side only. 

Inlet ports are one fewer 
in number than outlets. - ,·:.·· 

11 3 

Geometric 
displacement Dimension 
ref. See a1,a2.a3 
"Model code" or a4 (mm) 

20 16 
25 20 
32 25 
40 32 
50 40 
63 50 

All other dimensions and 
mounting flange, outlet port 
and shaft end options as for 
single pumps. See the two 
previous pages. 

GPCT4 through-drive models 

Shaft-end 
mounting flange--..-.--'-{ 

GPCT4-**-***F*A models 
Rear pump mounting, SAE "A" size 

Groove for 
sealing ring 
(supplied with pump) 

f +o,1 

,5.40/ 

r +o.oo 
C,82,580 , 

+o.t 
1,5°-j 

Rear pump mounting face 

Outlet port. 
The inlet port is on 
the opposite side and 
coaxial with this 
outlet. 

M10x 
20deep 

Shaft-end 
mounting flange 

SAE Rectangular 

Model A B A B 

GPCT4-20 194 119 168 93 
GPCT4-25 198 123 172 97 
GPCT4-32 203 128 177 102 
GPCT4•40 210 135 184 109 
GPCT4•50 218 143 192 117 
GPCT4-63 228 153 202 127 

GPCT4-••-•••F•B models 
Rear pump mounting, SAE "B" size 

--175 
Groove for 
sealing ring 
(supplied with pump) 

~G- 0109 5o 054 r / L 
,~ +0.05 

0101,ss0 

Note: Dimensions of shaft end mounting 
flanges and ports are as for single pumps 

. ahown on the two pnwious pages. 

+o.~ 
2.2°-.j +0.5 

10.3° M12 X 
24 deep 
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t.Maa. appJO L 
r ( 1 1. 

.... pun.- 
Model kg 

l. .GS-5 : 1,9 
Gs-6 : 2,0 
Gs-6 2,1 
GS-10 2,2 
GS-12 2,3 
GS-16 2.4 
GS-20 2.5 
GS-25 2,7 

GPC4-20-C 8,3 
GPC4-25-C 8,6 
GPC4-32-C 9,0 
GPC4-40-C 9,4 
GPC4-50-C 9,7 
GPC4-63-C : 10,2 
Note: 
For GPC4---B models, subtract 0,5 kg 
For GPC4---H models, subtract 1,5 kg 
For GPCT4- -C models, add 2,7 kg 
For GPCT4- ·B models, add 2,2 kg 
For GPCT 4---H models, add 1,2 kg 
(GPCT4 masses1nctude tail-end pump 
shaft coupling) 

Multiple pumps 
(Note: In all cases, for "ax" factors see 
table.) 
Model kg 
GSNl'lea 
Double pumps 2.45+a1 +a2 
Triple pumps 3,60 + a 1 + a2 + a3 
Quadruple pumps 4,80 + a 1 + a2 + a3 + a4 

GPC4-.,.•-c------>-C series 
Double pumps 7,5 + a1 + a2 
Triple pumps 10,5 + a1 + a2 + a3 
Quadruple pumps 13,5 + a 1 + a2 + a3 + a4 
Note: 
For GPC4-••.••1-••--->-B models, subtract 
0,5kg 
For GPC4-----1-••--->-H models, subtract 
1,5 kg 

GPCT41eries 
Currently, these comprise a GPCT 4 

shaft-end single pump plus a GS or GPC4 
single, double or triple tail-end pump, or a 
PVE 19 or 21 variable displacement 
piston pump. 

Masses for GPCT4, GPC4 and GS 
sections can be summed from the 

· · appropriate·values·tistec:t-above:For 
PVE19 or 21 tail-end pumps, see separate 
leaflet GB-MV-302. 

~ax" factors fOf' multiple pumps 
Sequence starts at shaft-end NCtion (a1) 

Mass(kg) 

Geometric 81 a2, a3 or 
Basic displacement shaft-end 84 
model ref. section section 

5 0,4'6 0,4'5 
6 0,56 0,50 
8 0,63 0,55 

GS 10 0,71 0,65 
12 0,82 0,75 
16 0,92 0,90 
20 1,11 1,10 
25 1,30 1,15 
20 3,20 2.6 
25 3,50 2,9 

GPC4 32 3,85 3,15 
40 4,30 3,55 

. 50 4,65 3,95 
63 5,15 4,40 

7. Mounting Information 
GS and GPC4 models . 

Mounting attitude unrestricted. 

GPCT4modek 
These through-drive pumps have rear 

ends designed for direct assembly to 
suitable single or multiple pumps having 
SAE "A" 2-hole or SAE "B" (or "BB"), 2 or 
4-hole mounting flanges. 
Because the GPCT4's inlet port is open 

to the rear coupling area, any pump 
mounted to it must.be capable of sealing 
this by the sealing ·ring (supplied with the 
GPCT4 pump) and the rear end pump. If 
the rear mounting pad is capped instead 
of used to mount a pump, it must be 
sealed to prevent fluid leakage and 
ingress of air. 
Shaft connection is made by 

appropriate couplings as illustrated 
be1ow: 

11 4 

Insert into hollow 
splined shaft inside 
rear end of GPCT4 
pump 

Typical rear-end pumps and sh. 
couplings are: 

SAE 
mount- 
ing Shaft 

Model flange coupling 

Gs-- (--·-)-A14 
&Ingle, double of 
triple gear pump. See 
first three pages of A C4-14 
•1nsta11ation 
dimensions" section. 

GPC4- .. c----1 - 86 
&Ingle, double or 
triple gear pump. See . B C4-6 
the three previous 
pages. 

PVE190f'21 
variable displacement 

B C4-22· piston pump. See 
leaflet GB-MV-302 

rear pump 

Other pumps having SAE •A" or"B" 
mounting flanges may be used dependent 
on drive torque limits (see the fifth page), 
masses and suitable splined drive shafts. 
Consult your Sperry Vickers representative. 

The GPCT 4 pump itself is not restricted 
as to molmting attitude but when 
assembled to a rear pump any restrictions 
will be as for the latter. 

8. Ordering procedure 
Gen«al 

Pumps and port flanges must be or 
dered as, and are supplied as separate 
Items. Ask your Sperry Vickers repre 
sentative for details of available port 
flange options. 

Please state full model designations 
and quantities required when ordering 
Items. 

lllrough-drtve pump combinations 
In addition to ordering the GPCT4 

through-drive pump, the rear-end pump 
and any port flanges as separate Items, 
the rear-end shaft coupling must be or 
dered similarly e.g. 
2 off GPCT4-63-C2F1A-30R 

through-drive pump 
2 off G5-10-A14R-20R rear-end pump 
2 off C4-14 shaft coupling . , .. · .. · 
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Control relays and timers 
tor 6rocessing using re/EJ}I logic 
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CA2·DN140eA65 

CA2·DN240 eA65 

• 
CA2·DN1319eA65 

CA2·DN2319eA65 CA2·DN2229eA65 

CA2·DN1229eA65 LA6·DK01• 

LA1·D22A65 

CA2·DK122 eA65 CA2-DK222eA65 LA2·D22A65 

I 
_.i 
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Control relays 

Control circuit: a.c. or d.c. 

Characteristics : see pages H!/ and 122 
Dimensions : see page 1.:zo 
Wiring diagrams: see page 120 

Type Number Composition Basic ref. to be completed Weight 
Control relaya of Replace the• by the letter kg 
- Relays fixed by clipping-on to contacts corresponding to the control 
AM1-DP 35 mm omega vo1ta11e and freguenc}'. (4) 
rail or by screw fixing. 
- Terminals protected Control circuit: a.e, Of!!ratlon 
against direct finger 
contact. Instantaneous 4. 4 N/0 CA2-0N140• A65 0,350 

3 NIO+ 1 N/C CA2-0N1319• A65 0,350 

2 N/0+2 N/C CA2-0N1229• A65 0,350 

Latch/memory 4 2 NIO+ 2 NIC CA2-DK122• A65 0,710 

Control circuit: d.c. aupply without economy rHlstor 

Instantaneous 4 4NIO CA2-DN240• A65 0,600 

3NI0+1 N/C CA2-0N2319• A65 0.600 

2 NIO+ 2 N/C CA2-DN2229o A65 0.600 

Latch/memory 4 2 N/0+ 2 NIC CA2-DK222• A65 1,170 

Unlatch Basic reference Weight 
Mechanical latch operation to be completed by the kg 
adder block for CA2-0N control voltage letter (5) 

Manual or electric LA6-DK01• 0.070 
or 
auxiliary contact block Type Composition References Weight 
(terminals protected against k 
direct finger contact and 
ready to lighten screws Instantaneous 1 NIO+ 1 N/C LA1-D11A65 0,030 

2NIO LA1-D20A65 0,030 
2NIC LA1-D02A65 0,030 
2 NIO+ 2 N/C LA1-D22A65 0,050 
1 N/0+3 N/C LA1-013A65 0,050 
4N/O LA1-D40A65 0,050 
4 N/C LA1-004A65 0,050 
2 N/0 + 2 N/C (1) LA1-D1111A65 0,050 

·•(1)'includin11-1·pair·of make-before break contacts 3-NIO+ 1 N/C LA1-D31A65 ·· · · 0,050 

or On 0,1 to 3 s (2) LA2-D20A65 0,080 
Time delay (N/0 + N/C) energisation 0,1 to 30 s LA2-D22A65 0,080 

1 to 30 s (3) LA2-0221A65 0,080 
10 to 180 s LA2-D24A65 0,080 

Operating coil cha;'acteristics: 
see page 120 

On 0,1 to 3 s (2) LA3-D20A65 0,080 
(2) With extended scale de-energisation O, 1 to 30 s LA3-D22A65 0,080 
from 0,1 to 0,6 s 10 to 180 s · LA3-024A65 0,080 
(3) With switching time of 40 ms ± 5 between the opening of the N/C contact and the closing of the N/0 

• contact. (For star-delta starters). 
(4) Standard control circuit volta11es. 
Volts ~ CA2-D 24 42 48 110 120 127 220 240 380 415 440 480 500 600 660 
50Hz 8 15 E F G M u a N N s - y 
60Hz 0 F F M M N N s X 

Volts ••• CA2-D 12 24 36 48 80 72 110 125 220 240 250 440 600 
Standard coils J B C E EG EN F FE M UC UC R X 
Wide ran11e coils JW BW cw ow EW FW MW 

(5) Standard control circuit volta11es. 
Volts ~ LA6-DK 24 42 48 110 120 127 220 240 380 415 440 480 500 600 660 
50/60 Hz B 0 E F G G M u a N R s y 

Volts --- LA6-0K 24 36 48 80 72 110 125 220 240 250 440 660 
d.c. B C E EN F G M u UC 

Other veralona For other control circuit voltages between 24 and 660 V 50/60 Hz or between 12 and 600 V d.c. =· 
Please consult our local agent or representative. 
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Spare parts and accessories 

Coils for CA2-D control relays 

A.C. operation 

Standard coils (consumetion 50/60 Hz: Inrush 60 to 84 VA, sealed 8 VA) 
Nominal Operating range Reference Voltage Resistance Inductance Weight 
voltage Un Un code at circuit 

50Hz(1) 60Hz(1) letter 20°c closed 
min max min max 

V V V V V 0±10% H kg 

24 22.5 25 25 27 LX1-009024 B 5.98 0.22 0.070 
42 39 45 43 49 LX1-009042 0 18.9 0.70 0.070 
48 46 50 50 55 LX1-009048 E 24.5 0.89 0.070 
110/120 102 117 110 130 LX1-009110* F 122 4.68 0.070 
127 118 133 131 144 LX1-009127 G 176 6.24 0.070 
220/240 204 230 219 244 LX1-009220* M 505 18.7 0.070 
240 231 251 245 266 LX1-009240 u 615 22.3 0.070 

Ul1-009H• 380 352 397 387 439 LX1-009380 a 1520 55.7 0.070 
415 398 442 440 481 LX1-009415 N 1870 68.6 0.070 
500 495 517 533 600 LX1-009500 s 2910 96.7 0.070 
600 559 602 619 664 LX1 -009600 X 3610 130 0.070 
660 603 665 LX1-009660 y 4620 164 0.070 

(1) Operating limits: 0.85Un min to 1.1 Un max (for a temperature c + 55°C) * Dual frequency as standard 

D.C. operation 

Standard coiltl (averaae consumetion: 8 watts) 
Nominal Operating range at 55 •c max Reference Voltage Resistance Inductance Weight 
voltage Un Un code at circuit 

min(2) max(2! letter 20°c closed 
V V V 0±10% H k 

12 11 13 LX4-012012 J 17 0.35 0.165 
24 23 26 LX4-012024 B 71 1.50 0.165 
38 33 37 LX4-012036 C 140 2.90 0.165 
48 46 51 LX4-012048 E 270, 5.60 0.165 
60 57 63 LX4-012060 EG 415 8.50 0.165 
72 72 81 LX4-012072 EN 665 13.50 0.165 
110 106 118 LX4-012110 F 1438 30 0.165 

LX4-012••· 125 119 134 LX4-012125 FE 1790 37 0.165 
220 204 229. LX4-012220 M 5400 110 0.165 
250 228 255 LX4-012250 UC 6700 136 0.165 
440 411 461 LX4-012440 V 21880 440 0.165 
600 589 660 LX4-012600 X 45115 900 0.165 

(2) Operating limits: 0.85 Un min to 1.1 Un max (for a temperature c + 55 °C) 

Wide ran11e coils (average consumetion: 6.5 watts) 
Operating range (3) Reference Voltage Resistance Inductance Weight 
at ambient temperature code at circuit 
< 55·•c < 70°C letter 20°c closed 
min max min max 0±10% H kll 
V V V V 
7.2 13 8 16.5 LXS·D12012 JW 22 0.70 0.200 
16 40 17.5 35 LX5·D12024 BW 96 2.90 0.200 
23 55 25 48 LXS-012035 cw 190 4.40 0.200 
30 73 33 64 LXS·D12048 ow 361 10 0.200 
54 110 49 96 LX5·D12072 EW 677 19 0.200 
71 167 72 146 LXS-012110 F'N 1780 49 0.200 
140 327 154 286 LXS·D12220 MW 6355 170 0.200 

(3) Limits that guarantee correct operation of the unit for the maximum ambient temperature shown. 

- __ ._ --------- 
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Dimensions, mounting and wiring diagrams 
of control relays and electronic timers 

Characteristics: see pages 12..!J.nd 1~ 

Olmen1lon1 
of control relays 
CA2·0N1 .. eA65 CA2·0K1HeA65 

[dj 
79 I 

;;;' I~· --~=109=(~L~A-1)-; _ 12HLA6) 

131 •c LA2-LA3) 

r-~ r• .. 
I '1 
I 1, 
I 11 

l1--~ 1· _,; 
--~8=9 _ ___, 

-~11=9~(L=A~1~)--; 
141•(LA2 LA3) 

. I 
89 

* + 4 with lead sealing kit 

L__ 

* + 4 with lead sealing kit 

44 

CA2·DK2HeA65 2 X 0 4.5 --i: 
~ ..,......-"-j 

I 1 80 ' - 

L 89 
175• 

166:.!_L_A2, LA3) * + 4 with lead sealing kit * + 4 with lead sealing kit 
Mounting 
of control relays and timers 
Direct clip-on mounting on AM1-DP or DE rail 
CA2·0Nh .. A65, DKheeA65 CA2·DN2eHA65, DK2eHA65 

cC] 
I 80 :! 
89 CA2-DK1 1 d 

114 
123 (CA2-0K2) d 

On pre-slotted plate AM1·PA 
CA2·DN1~••A65,DN2eeeA65 CA2·0K1HeA65, DK2HeA65 

AF1-EA4 

Direct clip-on mounting on AM1-DP or OE rail 
RE1·LA, LC 

mr 
t35 
On panel with AM1-PT01 mounting plate 
RE1·LA, LC 

d: 2,5 (AM1-OP), 10 (AM1-OE) 

m 
!l ' a, 

l=~I 
Wiring diagrams 
of control rela s 

CA2·DN140eA65 
CA2·DN240eA65 

13 23 33 ,3 
A1 NONONONO 
r1,_ I I I I ,-r-\·\·1·\ 
A2 1' 24 3' 4' 

CA2•DN1319eA65 
CA2·DN231hA65 

13 21 33 43 
A1 NONCNONO 

¢~--f~-\ 
A2 1' 22 3' ,, 

CA2-0N1229eA65 
CA2·DN2229•A65 

13 21 31 43 
A1 NO NC NC NO 

¢~--f·t~ 
A2 \ol 22 32 '4 

CA2·DK122eA65 
CA2·DK222eA65 

13 21 31 43 
E1 r, A1 NO NC NC NO 

~ .t.¢~·-1--t~ 
E2 A2 \ol 22 3244 

Wiring diagrams 
of auxiliary contact blocks 
Instantaneous 
LA1·011A65 LA1·020A65 
53 61 53 63 
NO NC NO NO 

I 'r ,: .. ~.i ,--7 ) ) 
54 62 54 64 

LA1-040A65 LA1·004A65 LA1·01111A65 LA1-031A65 
53 63 73 83 
NO NO NO NO 
I I I I \·1·1-~ 
54647484 

LA1·002A65 LA1·022A65 
51 61 53 61 71 83 
NC NC NO NC NC NO 

f-f \··t·t~ 
52 62 5' 62 72 84 

51 51 71 81 53 61 75 87 53 61 73 83 
NC NC NC NC NO NC NC NO NO NC NO NO 

t··t··t·{ \··t-~ \·-f{\ 
52 62 72 82 5' 62 76 88 54 62 1, 84 

LA1·013A65 
Time delay 
LA2·020A65, D22A65, 
D24A65 

53 61 71 81 
NO NC NC NC 

I 1t 'r 'r NCNO \·-rt·1 0 I 
54 62 72 82 ..,-\ 

56 68 

55 67 

LA3·020A65, D22A65, 
D24A65 
57 65 
NONC 

. \--~ 
58 66 

Mechanical 
latch 
LA6·DKOh 
,._1 E1 

¢--{~i··t-~ 
A2 : L : ., ., 

E2 
LA2-D221A65 

55 67 
NC NO 

4~ 
56 68 



General characteristics 12 1 
of control relays 

Environment 

Conformity to ■tandard■ IEC 158-1, 337-1 and 255, NFC 63-110, 63·140and 45-250 
VOE 0660, BS 5424, CEI, NBN, NEN, SASS, GOST 

Approval■ a.c. devices ASE, CSA, DEMKO, NEMKO, Fl, UL, BV, GL, LROS, USSR 

d.c. devices ASE, CSA, DEMKO, N.EMKO, UL, BV, GL, USSR 

Protective treatment Standard version TC; TH for the auxiliarv contact blocks 

Soecial version TH 

Ambient temperature Storage -60 to+ ao•c 
Ooeratino, conformino to b2 of IEC 255 (0,85 to 1,1 Un) -5to+ 40°C 

Permissible ooeratino limits at Un -50to+ 10°c 

Operating po■ltlon Operation, without derating, 

~ 

~ 

in the positions indicated s 
~ 

. ' 

Cabling capacity 1 or 2 wires, flexible or solid 1,5 or 2,5 mm2 

Control circuit characteristics 

Rated Insulation voltage Conforming to IEC 158-1 and 255, BS 5424 660V 
Conforming to VOE 0110 750V 
Conformino to CSA C22-2 No. 14 600V 

· Permls■ible voltaae variation 0,85 to 1,1 Un 

Drop out voltage a.c. Between 30 and 60% Un 
d.c, Between 10 and 65% Un 

Average consumption Alternating current 50-60 Hz Inrush 70VA 
Sealed 8VA 

- Direct current Inrush or sealed 8 W (6,5 W for wide ranee coils) 
. 

Operating time■ Between energisation of the coil a.c. 9 to 20 ms 
(at rated voltage and 20 °C) and the ooenina of the N/C contacts d.c. 35ms 

Between energisation of the coil a.c. 15to 22 ms 
and the closing of the N/0 contacts d.c. 40ms 

Between de-energisation of the coil a.c. 5to 15 ms 
and the ooenino of the N/0 contacts d.c, 10ms 

Between de-energisation of the coil a.c, 7 to 20 ms 
and the closino of the N/C contacts . d.c. 15ms 

Maximum time of ■upply voltage losa without affecting the energised a.c. <2ms 
state of the rel av d.c. <4ms 

Minimum Impulse time For latching or unlatching a.c, 40ms 
the latch/memory relay d.c. 100ms 
tvoe CA2-DK 

Mechanical life CA2-0N and instantaneous adder blocks 20 million ooerations 

CA2-0K 10 million ooerations 

Time delav adder blocks 5 million operations 

Maximum operating rate a.c. 3 onerations oer second 

d.c. 1 ooeration oer second 
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References : see page 118 
Dimensions : see page 120 
Wiring diagrams: see page 120 

Instantaneous and time delay contact characteristics 

) 

Number of circuits CA2·DN and CA2·DK 4 
, 

Maximum lnsuletlon voltage Conformina to IEC 158·1 and 255 VOE 0110 BSTT5 660V 
-Conforming to CSA C22·2 No. 14 600V 

.. 
Rated thermal current 

.. 
10 A 

Minimum switching caaacltv With Umin - 6 Vor lmin - 10 mA 0.6VA 

Making capacity Conforming to IEC 337-1, lrms: a.c. 140 A 
d.c. 250A 

Short time rating Duration: - 1 s 100 A 
500 ms 120A 
100 ms 180 A 

Insulation resistance Between contacts, between contacts and ear1h and > 10MO 
across ooan contacts (even on a worn relay} 

Non-overlap time Guaranteed between N/C and N/0 contacts on 1.5 ms 
eneroisation and on de-eneroisation 

Overlap time Guaranteed between N/C and N/0 contacts on 1.5 ms 
·LA 1 ·D 1111 adder blocks 

Time delay Repeat accuracy ±2% 
(adder blocks LA2·D and LA3·D} Loss of accuracv uo to 500,000 ooerations + 15% 

Loss of accuracv due to ambient temoerature 0.25% oer °C 

Rated power of contacts 

<D: Breaking limit of instantaneous 
and time delay contacts: 
50 operations with at least 
10 second intervals 
(breaking current - making current; 
Cos cp - 0.7). 

<%>: Contact life 
• instantaneous and time delay 
- for 1 million operations (2a) 
- for 3 million operations (2b) 
• instantaneous 
- for 10 million operations (2c). 

III: Breaking limit of instantaneous 
· and time delay contacts: 
20 operations with at least 
10 second intervals and 
with current passing 
for 0.5 second per operation. 

Alternating current duty category AC11 
Power broken in VA 

16000 I 
10000~,-------- 
aooo -· ------- 
6000-' ------ 
5000 : .,«--+---~--+---< 
4000----- 
3000--------+---- 

2000----' '-!,,< -+----4- 

Electrical life (valid up to 3600 ops/hour) on 
•l,nductive load such as the coil of an electro-magnet: 
making current (Cos 'I' 0.7)-10 times the breaking 
current (Cos cp 0.4). 

Direct current duty category DC 11 
Power broken in W 

~1 
El 

~I 1000 
-; ! 700 I c' 
O' 500' u; 
.,I E, 300 .~t 200 , , 

, , 

I,' 
, 

200 100 
80 

140t 
60 
50 
40 

=t 30 I 
I 

I 20 ' 

I 
10 I SOT 8 

20+ 6 

12 24 48 110 220 440600 
Volts 

Electrical life (valid up to 1200 ops/hour) on 
inductive load such as the coil of an electro-magnet 
without economy resistor, the time constant increasing 
with power. 

Characteristics of the LA6-DK01 mechanical latch block 

The function of this block is to mechanically latch in the closed position the contactor or 
control relay with which it is associated. 
Unlatching can be electrically controlled or manually operated by local push-button. 
For remote electrical unlatching the command signal can be either pulsed (min. 10 msec) or 
maintained (auto cut-out after 15 msec by Integral contact). 
tmportant: The LA6·DK unlatch coil and the operating coil of the associated contactor or control 
-relay must not be energised simultaneously. 
The two control circuits can be of different types and voltages. 
!,Minimum power supply required: 60 VA a.c.: 50 W d.c. 
~inimum command signal duration: 10 msec. 
Control circuit voltages: 24 to 660 V a.c.; 24 to~ V d.c. 



Contactor panorama .1-23 

Type LC1-D contactors 

For motor control from 9 to 80 A 
For distribution circuits from 25 to 125 A 

~ i' ·· .• 

. 1_.• I_-: __ ,- 
. '~ .': .,:._r.;~ ·:-:t.; .: . 

Size LC1-009 LC1-012 LC1-017 LC1-025 LC1-032 LC1-040 LC1-050 LC1-063 

Maximum rated voltage 660V 660V 660V 660V 660V 660V 660V 660V 
;, 

660V j 
For motor control 

·:• 
Maximum rated current 9A 12 A 16A 25A 32A 4OA 5OA 63A 8OA 
3 phase ~ 440 V - 50/60 Hz 

kW ho kW ho kW ho kW ho kW ho kW ho kW ho kW ho kW hp 
Maximum standard 220V 22 3 3 4 4 5,5 55 7,5 75 10 11 15 15 20 18 5 25 22 30 
power rating 380V 4 5,5 55 7,5 75 10 11 15 15 20 18 5 25 22 30 30 40 37 50' 
for AC3 duty 415/440V 4 5,5 5,5 7,5 9 12 11 15 15 20 22 30 25 35 37 50 45 60 · 
e < ss0c soov 55 75 7,5 10 10 13,5 15 20 18 5 25 22 30 30 40 37 50 55 75 

660V 5 5· 75 7.5 10 75 10 15 20 18 5 25 30 40 33 45 37 50 45 60 

Reference• I.CHI093•Mi5 LC1-0123•A65 1.CH1173eA65 LCHl253eA65 LCHl323eA65 I.C1-0403• LCl-0503• LCl-0633- LCl-0803• 
Composition 3P+N1om 3P+N/O m 3P+N/O (1) 3P+N/Offi 3P+N/0(1) 3P+NiO+N/C 3P+NiO+N/C 3P+NIO+N/C 3P+N/O+N/ 

For distribution circuits 

Maximum thermal current Ith 25A 25A 40A 4OA 5OA 6OA 8OA 8OA 125 A 

Re1'rence • 
Composition 

3 pole 

4pole 

I.CHI093eA85 LCHl123eA65 LCl-0173-A65 
3P+N!O (1) 3P+Ni0 (1) 3P+NIO (1) 

LC1-0123 •A65 - 
4P 

LCl-0253eA65 LC1-0323eA65 LCt-0403• LCl-0503• LCt-0633- LCl-0803• 
3P+N/O (1) 3P+NiO+N/C 3P+NiO+N/C 3P+N/O+N/C 3P+NiO+N 
LCl-0254•A65 - LC1-D404• LC1-0634• LCl-0804• 
4P 4P 4P 4P- 

• Basic reference to be completed, see table below 

Adder blocks Instantaneous Reference Tlme-delav 1 N/0+1 N/C Reference Latch Reference* 
On energisation 

rt=""""' IA1-011A65 0, 1 to 3 sec. W-020A65 : For 009 to 032 
2 N/0 IA1-D20A65 '■ ··· ·.. .... ......... a ....... 2N/0+2N/C IA1-022A65 • 10 to 180 sec. W-024A65 For 040 to 063 ~ 
3NI0+1N/C IA1-031A85 ;, • On de-energisation : 1 IA6-DK02eA65 c< 
4 N/0 IA1-D40A 85 . 0,1 to 3 sec. W-020A65 For 080 .. 
4 N/C IA1-D04A85 i 0, 1 to 30 sec. W-022A65 i IA&-DK03 eA65 ,, 

, .. 10 10 180 sec. W-024A65 . ; .. _.:.. 

Overload relaya 

\_) • • . 

Setting 
range. A 
0,1 to 0,16 
0,16 ID 0.25 
0,25 to 0,40 
0,40 to 0,63 
0,63 to 1 
1 to 1,6 
1,6 to 2.5 
2.5 to 4 

Setting Setting 
Reference ""ra'-'-n-'!g-"--e.'""'A-'--_,R..;,ec.cf""ercce.;..n-=ce-c-=- '""ra'-'-n"'g-"-e.'"'"A-'----'-R'""e""fe~r.::.ec.:..nc"--'e"------ 
1.111-009301A65 .;..4 -e=to-=8~--'Ult:,;.'--,-0~0:.=-93;..;1ccOA:,;;85:,c.. 
Ult-009302A65 5,5 to 8 Ult-009312A65 "'23:--:t-o "'32,---'-U11=--0~40=35==3.,.,A&=-=5---- 
Ult-D09303A65 7 to 10 Ult-009314A65 30 to 40 Ult-040355A65 
LR1-D09304A65 10 to 13 Ult-012316A65 a-,38'"'t-o""'so=---.,.Ult=-a-Occ63""3c-c5-='7A,..,&5-=----- 
un-oos305A65 13 to 18 Ul1-016321A65 .,49,..,tc:-o .,.,57.-- _ _,,Ult~-0;-;;63;;3;-;;5~9A'i6i--5 _ 
Ul1-009306A65 18 to 25 Ul1-025322A&5 i:'57-'tc=.,o :-"-66'---.,:"Ult'--"-'-0'-"63"--'3"'61-"'A:.=;65=----- 
Ult-009307A65 23 to 32 Ul1-D32353A65 For separate mounting 
Ul1-009308A65 28 to 40 LR1-D32355A&5 63 to 80 Ult-D80363A65 

* Basic reference to be completed: Volts 24 42 48 110 120 127 220 240 380 415 440 480 500 600 6 
'Replace the • by the letter(s) 50 H LC1 009 t 080 B O E F G M U Q N N S y 
corresponding to the control 
circuit voltage and frequency. 
Example: LC1-D093MA65 

z - 0 - - - 
60Hz LC1-009 to 017 - - 0 F F M M - - N N - s X 

LC1-025, 032 - - 0 F F L L - - N N - SC X 
LC1-04O to 080 - - 0 K K p p - - a a - WE SF 

50-60Hz LA6-DK B 0 E F G G M u a N R - - s y 
(1) These contactors are also available with 3P+N/C. Replace the 3 in the reference by a 9. Ex: LC1·0099eA65 
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".'. -_.~- ~·-- 
:~· ,-r.r::·~-- 

~-U {il ¥" 
-. -- 

~:}-.,,:. 

1!11:~~ *- o __ ., - 

·•\ .•. •· r= 
~· 2~· 

LA6-DK0h 

LC1-0129 •A65 LC1 ·D323 eA65 

LA1·D22A65 

LC1-D403• 

\..J 

LC1·D503• 

LA2-D22A65 

LA9-0701 

LC1·0633• . LC1-0803• LA9-D703 



125 
3 pole contactors 9 to 80 A <AC3> 

Power circuit: a.c. 
Control circuit: a.c. 

Contactor• 
LC1-00II to D32nA95 
- Clip-on mounting on to 
AM1-0P 35 mm 'I.J omega 
rail or screw fixing. 
- Power terminals are protected 
against direct finger contact and 
are fitted with ready to tighten 
screws. 

Three phase motor control 
(category AC3) 
Maximum 
current Maximum standard 
rating power rating 
440 V 220V 380V 415V 440V 660V 

Non 
Inductive 
loads 
(cat. AC1) 
Max. 
current 

Composition Basic reference 
to be completed 
Replace the • by 
the letter corresponding 
to the control circuit 

• voltage and frequency (4) 

Weight 

A IN-/ IN-I IN-I 'tlNv IN-I 
hp hp hp hp hp 

A kg 

9 4 4 5,5 25 
5.5 5,5 7,5 

3P+1 N/0 LC1·D093eA65 0,320 
3 P+1 N/C LC1·D099•A65 0,320 

12 5,5 5,5 7,5 25 
7,5 7.5 10 

3 P+1 N/0 LC1·D123eA65 0,320 
3 P+ 1 N/C LC1·D129•A65 0,320 

16 9 
12 

25 

2,2 4 
3 5,5 

3· 5,5 
4 7,5 

4 7,5 
5,5 10 

5,5 11 
7,5 15 

7,5 15 
10 20 

11 
15 0,490 

32 15 
20 

Contactora 
LC1-040 to D80 

40 11 
15 

18,5 22 
25 30 

- Clip-on mounting on to 
AM1-0L 75 mm uomega 50 
rail or screw fixing. 
- Power terminals can be 
protected against direct finger- 63 
contact by shrouds, to be ordered 
separately (see below) 

15 22 25 
20 30 35 

18,5 30 37 
25 40 50 

BO 22 37 45 
30 50 60 

9 7,5 32 
12 10 

11 15 40 
15 20 

15 18,5 50 
20 25 

22 30 60 
30 40 

30 33 80 
40 45 

37 37 80 
50 50 

45 45 125 
60 60 

3P+1 N/0 LC1·D173•A65 0,350 
3 P+1 N/C LC1-D179•A65 0,350 

3 P+1 N/0 LC1·D253eA85 0,490 
3 P+1 N/C LC1-D259•A65 

3 P+1 N/0 LC1·D323•A65 0,550 
3 P+1 N/C LC1·D329eA65 0,550 

3P+1N/0+1N/C LC1·D403• 1,070 

3P+1NI0+1N/C LC1-D503• 1,070 

3P+1N/0+1N/C LC1·D633• 1,100 

3P+1N/0+1N/C LC1·D803• 1,440 

Mechanical latch adder blocka 
with manual or electrical 
tripping 

or 
Additional auxiliary 
contact blocks 
- Terminals are protected 
egainst direct finger contact 
and are fitted with ready to 
tighten screws 

For contactors LC1-009 to 032 LA6-DK01• 0,070 

For contactors LC1·040 to 063 LA6-DK02eA65 0,090 

For contactors LC1·080 LA6·DK03•A65 0,090 
Description Composition Reference 

Wei htk 
Description Utilization Reference Weight 

k 

1 block of 
2 or4 
instantaneous 
contacts 

1 N/0 + 1 N/C 
2N/O 
2N/C 

LA1-D11A65 
LA1-020A65 
LA1-D02A65 
0,030 

or 
1 block of 
time delay 
contacts 
1 N/0+1 N/C 

On-energisation 
0,1 to 3 s (2) 
0,1 to 30 s 
1 to 30 s (3) 
10 to 180 s 

LA2-D20A65 0,080 
LA2-D22A65 0,080 
LA2·D221A65 0,080 

2 N/0 + 2 N/C LA1-D22A65 
1 N/0+ 3 N/C •LA1-013A65 
4 N/0 LA1-040A65 
4 N/C LA1-D04A65 
2N/0+2N/C(1) LA1-D1111A65 
3N/O+ 1 N/C LA1-D31A65 

0,050 

LA2·D24A65 0,080 

On-de-energisation 
0, 1 to 3 s (2) LA3-D20A65 
0,1 to 30 s LA3·D22A65 
10 to 180 s LA3-D24A65 

0,080 
0,080 
0,080 

(1) including 1 pair of make before break contacts 
(2) with extended scale from 0,1 to 0,6 secs 
(3) with switching time of 40 ms± 5 between the opening of the N/C contact and the closing of the N/0 contact. 
(For star-delta starters) 

Utilization Reference Weight 
Power terminal k 
protection ahrouda 

For contactors LC1·0403, 0503, 0633 LA9-D701 0,015 

For contectors LC1-0803 LA9·D703 0,015 
(4) Standard control circuit voltages 
Volts 24 42 48 110 120 127 220 240 380 415 440 480 500 eoo 960 

For contactors 50 Hz LC1·DOg to D80 B 0 E F G M u a N N s y 
60 Hz LC1·D09 D12 D17 0 F F M M N N s X 

D25 D32 0 F F L L N N SC X 
D40 to D80 0 K K p p a a WE SF 

For mechanical latch adder blocks 50/60 Hz LA6·DK BOEFGGMU a N R s y 

Other version• Contactors with clip on fixing, power terminals not protected (variant A60). 
Contactors for special applications. 
Contactors operating on d.c. control circuit supply. 
For further information please consult our local agent or representative. 



126 

LC1·D128•A65 LC1·0254eA65 LC1 ·D258 •A65 

LC1-D404o LC1·D634o 

LA6-DK01o 

LA1-D22A65 

rr·· i ,11·····.· .... , I , .,. 
'.f . . 

LA2·022A65 

LC1·0638• LC1·D804• LA9-D705 
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4 pole contactors 25 to 125 .A (AC1) 

Power circuit: a.c. 
Control circuit: a.c. 

Contactora 
LC1-012 to D25HA65 
- Clip-on mounting on to 
35 mm AM1·0P omege 
rail or screw fixing. 
- Power terminals are 
protected against direct finger 
contact and are fitted with 
ready to tighten screws. 

Distribution circuits 
(category AC1) 
Maximum thermal 
current (6 < 40 "C) 

Maximum 
operating 
voltage 

Composition 
of main poles 
(For auxiliary 
contacts use 
additional 
contact blocks) 

Basic reference to be completed 
Replace the • by the letter 

· corresponding to 
the control circuit 
·voltage and frequency (3) 

Weight 

A V k 

25 

40 

Contactora 
Lc-1-040 to D80 
- Clip-on mounting on 10 
75 mm AM1-0L omega 
rail or screw fixing. 
- Power terminals can be 
protected against direct finger 
contact by shrouds to be ordered 
separately (see below). 

60 

660 4N/O 

2 N/0 + 2 N/C 

660 4N/O 

2 N/0 + 2 N/C 

660 4N/O 

2 N/0 + 2 N/C 

660 4N/O 

2 N/0 + 2 N/C 

660 4N/O 

2 N/0 + 2 N/C 

LC1·D123•A65 0,320 

LC1·D128eA65 0,320 

LC1·D254eA65 0,490 

LC1·0258•A65 0,490 

LC1·D404• 1,070 

LC1·D408• 1,070 

80 LC1·D634• 1,100 

LC1·D638• 1,100 

125 LC1·0804• 1,470 

LC1·0808• 1,470 
Utilization 

( 

Mechanical latch adder blocka 
with manual or electrical 
tripping 

or 
Addltlonal auxlliary 
contact block• 
- Terminals are protected 
against direct finger contact 
and are fitted with ready 
to tighten screws. 

Basic reference to be completed by 
the control circuit voltage letter (3) 

For contactors LC1·012 and 025 

Weight 
kg 

LA6·DK01• 0,070 

For contactors LC1·040 and 063 LA6·DK02•A65 0,090 

For contac1ors LC1·080 LA6·DK03eA65 0,090 
Description Composition Reference 

Wei ht k 
Description Utilization Reference Weight 

k 

1 block of 
2 or4 
Instantaneous 
contacts 

1 N/0+ 1 N/C 
2N/O 
2N/O 

LA1-011A65 
LA1-020A65 
LA1·D02A65 
0030 

2 N/0 + 2 N/C 
1 N/0+3N/C 
4N/O 
4N/C 
2N/O + 2N/C(1) 
3N/O+ 1N/C 

LA1·D22A65 
LA1-013A65 
LA1-040A65 
LA1·D04A65 
LA1-01111A65 
LA1-031A65 
0,050 

or 
1 block. of On energisation 
time-delay 0, 1 to 3 s (2) LA2·D20A65 0,080 
contacts 0, 1 to 30 s LA2·D22A65 0,080 
1 N/0 + 1 N/C -'-10"-"to'-'-'18'--'0'--'s'---'LA=-"2CC..·ZD.CC2...C.4A'--'6"-5=---o=..•c.c:co~80-=- 

On de-energisation 
0, 1 to 3 s (2) LA3·D20A65 
0,1 to 30 s LA3·D22A65 
10 to 180 s LA3·024A65 

0,080 
0,080 
0,080 

(1) Including 1 N/0 and 1 N/C make before break 
(2) extended scale from 0,1 to 0,6 secs 
Utilization 

Power tarmlnal 
protective ahrouda 

For contactors LC1·0404, 0408, 0634 

LC1·0638 

LC1·0804 

LC1·0808 

Reference Weight 
_l_g__ 

LA9·0702 0,015 

LA9·D705 0,015 

LA9·D704 0,015 

LA9-0706 0,015 

(3) Standard control circuit voltaces 
Volts 

For contactors 50 Hz LC1-012 to D80 
-=-50=-:--:H~z-,cL"'C1..,.-o-=--'1-=2~~-'------=---C.--=-___,=----=---"----, ..,.... --",- 

D2s 
D40 

For mechanical latch adder blocks ~5-'-0-'/6~0-'H-'-z~LA~6-0~K~---------'=----------'-~-~=--=---==----'-'---'--'----==-----'-'- 

24 42 48 110 120 127 220 240 380 415 440 480 500 600 660 
B 0 E F G M u a N N s y 

0 F F M M N N s X 
D F F L L N N SC X - 0 K K p p a a WE SF 

B 0 E F G G M u a N R s y 

Other veralona Clip-on fixing contactors, power terminals not protected (variant A60). 
Contactors for special applications. 
Contactors operating on d.c. control circuit supply. 
For further information please consult our local agent or representative. 
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• • ~ 
LA9·009960 LAS-016960 LAS-080961 

I tr, 
~ ~ 

, ril I 
LAS-009961 LAS-016961 LAS-040967 LAS-040961 LAS-080962 

I 
I 

~~ ~ ~ ~ lfp 
LAS-009962 LA9·016963 LA9·063967 LAS-040963 LAS-080967 LAS-080963 

I 
~ 

LAS-009963 

0X1-AP25 

LC1·009•A65 
LC1·012•A65 

LA9·009966 OX1·AP26 LAS-009966 

1A9-0973 

LC1·01i°•A65 

LC1·040• LC1·080• 
LC1·050• 

1 LC1·063• 

~o 
LA9·0991 
+ LA9·0992 
(common 
to all 
sizes) 

LA9·0941 

0X1·AP25 

32 

LAS-009966 OX1·AP26 LAS-009966 

.. ·''· 
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·Accessories for LC 1-D contactors 

Description For use sold m Unit Weight 
For power and control with contactora lots of reference 
connection• LC1· k 

4-pole termination de 10 mm2 009, 012 LA9·D09960 0,025 
adaptor 
suitable for cable size de 25mm2 025 LA9·D16960 0,070 

Unk■ for 2 poles 009, 012 10 LA9·D09961 0,005 
parallel 
connection of 025 10 LA9·016961 0,060 

040, 050, 063 2 LA9·040961 0,050 

080 2 LA9·080961 0,060 

3 poles* 009, 012 10 LA9·D09962 · 0,003 

080 LA9·080962 0,080 

4 poles 009, 012 2 LA9·D09963 0,002 

025 2 LA9·D16963 0,017 

040, 050, 063 2 LA9·040963 0,070 

* star coupling 080 2 LA9·D80967 0,100 

Second coll connection 009 to 032 10 LA9·D09966 0,006 

Control circuit take-off 040 10 LA9·D40967 0,003 
from main pole 

050, 063 10 LA9·D63967 o.oos 
080 10 LA9·D80967 0,010 

For fixing M4 ac:rew with captive wa■her 009to 032 20 LA9·D898 0,005 
for contactor mounting 
on anel 

Cllp-on mounting plate 009 to 032 LA9·D973 0,020 
for use on 1 025-MB rail 

Mounting plate 009to 017 DX1·AP25 0,070 
for use on 2 025-MB rails 
110 mm fixing centres 

025,032 DX1·AP26 0,080 

Slldlng clamp with M4 thread 009to 032 100 DZS·MEB 0,010 
for use on 
OZS-MB rail 

with M6 thread 040 to 080 100 DZS·MES 0,010 

captive cllp nut with M4 thread 009 to 032 100 AF1-EA4 0,005 
for fixing on 
pre-slotted plate 

with t.16 thread 040to 080 100 AF1-EA6 0,008 

For protection Miniature fuae holder 009to 080 LA9·D941 0,025 
and ,..,.renclng (5 x 20 mm) with 4A fuse • 250 V (except 0804, 0808) 

Cllp-on coll auppre■■or 009to 080 LA9·D09960 0,030 
Clips onto front of contactor 

Support for Independent Mounting on rail OZ5·MB LA9·D09981 0,010 
mounting of auppreaaor or fixing by 0 M4 screw 

Lead ■eallng ■hroud for LA2·0, LA3·0 LA9-D901 0,005 

Ped of 40 referencing 009to 080 10 LA9·D991 0,001 
le ends 

Legend protector 009 to 080 100 LA9·D992 0,005 

__ .. ___,~ -- -·-· 
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Coils for LC1 -0 contactors 

Spare parts 
a.c. supply 

Standard Operating range (1) Reference Voltage Resistance Inductance, Weight 
"oltages 50Hz 60Hz reference at2o•c closed circuit 

min max min max letter (2) 
V V V V V 0±10% H k!l 

LC1·D09, D12 and D17 

Standard coils (consumetion; 50/60 Hz): inrush !cos !f 018) 60 to 84 VA, sealed (cos If' 0.3) 6.5 to 9.5 VA 

24 22.50 25 25 27 LX1·D09024 B 5.98 0.22 0,070 
42 39 45 43 49 LX1·D0942 0 18.90 0.70 0.070 
48 46 50 50 55 LX1·D09048 E 24.50 0.89 0.070 
110 102 117 110 140 LX1·D09110 F 122 4.68 0.070 
127 118 133 131 144 LX1·D09127 G 176 6.24 0.070 
220 204 230 219 244 LX1·D09220 M 505 18.70 0.070 
240 231 251 245 266 LX1-D09240 u 615 22.30 0.070 
380 352 397 387 439 LX1-D09380 a 1520 57.70 0.070 
415 398 442 440 481 LX1·D09415 N 1870 68.60 0.070 
500 495 517 533 600 LX1-D09500 s 2910 96.70 0.070 

LX1-009220 eoo 559 602 619 664 LX1·D09600 X 3610 130 0.070 
&60 603 685 LX1-D09660 y 4620 164 0.070 

LX1-009110 and 220 coils are dual voltaae as standard. 

LC1·D25 and D32 

Standard coils (consumetion; 50/60 Hz): inrush (cos ce 0.8) 90 to 125 VA, sealed (cos g, 0.3) 9 to 12 VA 

24 22 25 25.5 28 LX1·D25024 B 4.19 0.21 0.080 
42 39 44 43 49 LX1·D25042 0 13.37 0.68 0.080 
48 45 51 50 56 LX1·D25046 E 17.50 0.90 0.080 
110 105 112 109 122 LX1·D25110 F 90 4.81 0.080 
127 119 130 131 140 LX1·D25127 G 113.70 5.92 0.080 

189 215 207 240 LX1·D25200 L 290 15.60 0.080 
220 216 232 241 253 LX1·D25220 M 379 21.05 0.080 
240 233 258 254 279 LX1·D25240 u 457 23.08 0.080 
380 371 414 406 439 LX1·D25380 a 1160 61.30 0.080 
415 415 440 440 480 LX1·D25415 N 1447 75.50 0.080 
500 470 504 515 549 LX1·D25500 s 1843 97.30 0.080 

505 524 550 600 LX1-D25510 SC 2180 112 0.080 
600 571 620 628 682 LX1-D25600 X 2672 135.50 0.080 
660 621 690 LX1-D25660 y 3280 163.90 0.080 

LX1-025110 and 415 coils are dual voltage as standard 

LC1·D40 D50 D63 and D80 

Standard coils: Consumption; 50Hz inrush (cos cp 0.6) 180 to 235 VA, sealed (cos If' 0.3) 18 to 25 VA. 
·Consumetion; -Ei0Hz inrush·!cos If' 0.6)·220to·275VA;seated (cos If' 0.3) 22 to 31 VA. 

24 24 27 29 32 LX6-D4ii°024 B 1.56 0.09 0.270 
42 41 43 48 51 LX6·040042 0 4.3 0.26 0.270 
48 48 53 57 63 LX6·D40048 E 6.2 0.36 0.270 

93 99 110 120 LX6-D40093 K 22.8 1.25 0.270 
110 110 124 130 147 LX6-D401,-0 F 32.5 1.90 0.270 
127 125 137 148 162 LX6-D40127 G 42 t-50 0.270 

185 199 220 240 LX6·D40185 p 98 5.40 0.270 
220 220 234 260 276 LX6-D40220 M 130 7.60 0.270 
240 235 249 277 294 LX6·D40240 u 155 8.70 0.270 

. 380 376 406 440 480 LX6·D40380 a 390 22 o.zrc 
415 407 440 481 519 LXS-040415 N 480 26 0.270 

480 499 550 600 LX6·D40480 WE 614 36 0.270 
500 547 601 645 LX6·D40500 s 685 39 0.270 
548 599 646 707 LX6·D40550 SF 840 47 0.27(' 
660 720 LX6·D40660 y 1260 68 0.270 

LX6·D40220 (1) These values correspond to the nominal supply voltage. Operating range: from 0.85 of the minimum voltage to 
1.1 of the maximum voltage. 
(2) Voltage reference letter used to complete the basic contactor reference. 
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Definitions of terms used 

Altttude The rarefied atmosphere at high altitudes reduces the dielectric strength 
and the cooling effect of the air and hence the thermal rating of the contac· 
tor (if the temperature does not lower simultaneously). 

Utilization category The standards define a certain number of standard utilization categories for 
contactors. 
Each category is characterized by the values of the currents and voltages, 
expressed as multiples of the rated operational current (le) and of the 
rated operational voltage (Ue) and other test conditions used in the defini 
tions of the rated making and breaking capacities. 
For contactors defined by their utilization category, it is therefore un 
necessary to specify separately the rated making and breaking capacities. 

Rated operational current (le) This is defined taking into account the rated operational voltage, the utiliza 
tion category and the ambient temperature around the contactor. 

Rated thermal current (Ith) This is the current that the contactor is capable of withstanding fora period 
of eight hours with the main contacts remaining closed for the entire period 
without the temperature rise of its several parts exceeding specified limits. 

Short Ume rating This is the current that a closed contactorcan sustain for a short time under 
prescribed conditions without overheating. 

Etearlcal life This is the number of on-load switching operations that the contactor can 
perform without maintenance. 
Electrical life depends upon the utilization category, the rated operating 
current and the rated operating voltage. 

Mechanical life This is the number of no-load switching operations that the cont actor can 
perform without mechanical failure or maintenance. 

Load factor (m) This i_s the ratio between the time that the current 
flows (t) and the duration of the cycle (T), 
The duration of the cycle equals the time the current flows + time at rest. 

Pole Impedance This represents the sum of the impedance of all the circuit components 
between the input terminal and the output terminal. It comprises a resistive 
component (R) and an inductive component (X = L c.:,). 
The total impedance is therefore a function of the frequency and is 
normally expressed for 50 Hz. This average value is given for the pole at 
rated current. 

Breaking capacity This is the rms current value that the contactor can break in accordance 
with the conditions imposed by the standard IEC 158·1, (cos cp = 0.35). The 
value increases as the supply voltage decreases. 

Making capacity This is the rms current value that the contactor can make in accordance 
with the conditions imposed by the standard IEC 158·1. In practice, the 
"making capacity-is-independent·of-the rated·voltage;· , · 

Rated operating power 
(expressed in kW or hp) 

A contactor is designed to control a nominal rated power corresponding to 
a standard motor. 
The rated operational current is assumed to be similar to that given in the 
standards for a 4 pole squirrel cage motor. 

Operating time 
(expressed in ms) 

- Closing time: this is the time between the appearance of voltage at the 
coil terminals and the making of the main poles. 
- Opening time: this is the total time taken from the instantthe supply to the 
coil is broken to the separation of the main poles. To obtain the breaking 
time, add the time taken for the arc to extinguish. 

Rated operational voltage (Ue) This the voltage value which, combined with a rated operational current 
determines the use of the contactor and on which the making and breaking 
capacities, the type of service and the utilization category are based. For 3 
phase circuits, it is stated as the voltage between phases. 

Rated Insulation voltage (UI) This is the value of voltage which is referred to in dielectric tests determi· 
ning leakage paths and distances. 
The specifications are not identical for all standards, the nominal value 
selected for each of them can sometimes be different. 
Except in special cases such as in rotor resistance short-circuiting, rated 
insulation voltage is the maximum value of the rated operating voltage. 
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Contactor selection guide 

according to the application 

Utlllutlon category 
according to IEC 158·1 

The standard utilization categories define the values of current that the contactor must make or break. 

The values depend on: - the nature of the load: squirrel cage or slip~ng motor, resistance, 
- the conditions under which the making or breaking takes place: motor 
stalled or running, reversing, plugging. 

Category AC1 Applies to all types of a.c. load with a power factor not less than 0.95 
(Cos cp ) 0.95). 

Examples Heating, distribution. 

Category AC2 This category applies to starting, plugging or inching of slip-ring motors. 
On closing the contactor makes the starting current which is 2.5 times 
that of the rated motor current. 
On opening, the contactor breaks the starting current at a voltage that 
does not exceed that of the supply voltage. · 

Examples Hoisting, metallurgy. 

Category AC3 

( 

Applies to squirrel cage motors with breaking during normal running. 
On closing the contactor makes the starting current which is between 5 
and 7 times the rated motor current. 
On opening the contactor breaks the rated motor current: at which point 
the voltage at the contactor terminals is approximately 20% of the supply 
voltage. Breaking is light. 

Examples All standard squirrel cage motors and, by extension, the stator or the 
stator switching of slip-ring motors used on automatic machines. 
Lifts, escalators, conveyors, bucket elevators, compressors, pumps, fans, 
mills, mixers, air conditioning, refrigeration, valves. 

CategoriH A04 These categories cover applications with plugging or inching of squirrel 
cage or slip-ring motors. 
The contactor makes and breaks the starting current which may be as 
high as 5 to 7 times the rated motor current. The voltage on breaking at 
low motor speed is approximately equal to the supply voltage. Breaking 
is severe. 

Examples Printing machines, wire drawing machines, machine tools with inching, 
metallurgy, hoisting. · · 
Similarly: solenoid valves, clutches, electro-magnets. 

Electrical life The following table gives the Number of Working Millions of oeerations 
desired electrical life of a operations hours Number of years 
contactor as a function of the ear hour per day. 1 2 3 4 5 10 
operating rate, the duty and 
the service required without 30 8 0.06 0.12 0.18 0.24 0.30 0.6 

· replacement. 16 0.12 0.24 0.36 0.48 0.60 1.2 
24 0.18 0.36 0.54 0.72 0.90 1.8 

150 8 0.3 0.6 0.9 1.2 1.5 3.0 
16 0.6 1.2 1.8 2.4 3.0 6.0 
24 0.9 1.8 2.7 3.6 4.5 9.0 

600 8 1.2 2.4 3.6 4.8 6.0 12.0 
16 2.4 4'.8 7.2 9.6 12.0 24.0 
24 3.6 7.2 10.8 14.4 18.0 36.0 

Example: A production machine is required to operate 16 hours a day at 150 opera· 
lions an hour for 5 years. According to the table (based on 21 working 
days per month) the required electrical //le of the contacts is 3 million 
operations. 

To select e contactor according to the electrical life required, the rated operating power or current and the 
utilization category, refer to the tables and curves shown on the next two eages. 
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Contactor selection guide 

according to the utilization category 

Use in 
category AC1 

Rated operating current 
Contactor LC1· LC1- LC1- LC1· LC1· LC1· LC1· LC1· LC1· LC1· LC1· LC1- LC1- LC1· LC1- LC1- 
size 009 D12 D17 D25 D32 040 D50 063 D80 FF4 FG4 FH4 FJ4 FK4 FL4 FX4 

A65 A65 A65 A65 A65 
2 bars 

With cable size 
c.s.a. in mm2 

4 4 6 1 0 10 16 25 25 50 95 150 240 30x5 40X5 60x5 100x5 

Maximum current 
in Amps 4'40°C 25 25 32 40 50 60 00 00 125 200 270 350 500 700 1000 reoo 
with ambient 4' 55°C -=-20=---20=--""'26==---a32,:---',-44.,..----:,55=--""7""0--=70=--,-100==--1"'80=-...,2"'40-=""-=3:0==-----,,430==-...,500~--,850c-:-:-"--'-1350~'" 
temperature 4'70°C 17 17 22 28 35 42 56 56 80 160 180 250 340 500 700 1100 

lnc:reaae In operating current by paralleling of poles 

Apply the following coefficients to the current values given above. These take into account the often unbalanced 
current distribution between poles: 2 poles in parallel: K=1.6 3 poles in parallel: K=2,25 4 poles in parallel: K=2,B 

Use in 
category AC3 

Operating current and power rating (ambient temperature 4'55°C) 
Contactor LC1- LC1· LC1· LC1· LC1· LC1· LC1· LC1· LC1- LC1· LC1· LC1- LC1- LC1· LC1· LC1- 
size 009 D12 D17 D25 D32 040 D50 063 D80 FF4 FG4 FH4 FJ4 FK4 FL4 FX4 

A65 A65 A65 A65 A65 
Maximum current 
rating AC3 in A 
u to U 4'440V 

9 12 16 25 32 40 50 63 BO 115 185 265 400 500 630 780 

Maximum 
power 
rating P 
in kW 
(for standard 
motors) 

220 V ""2,""2'--3-'---_4_--'5'-'-, 5-'----7'"", 5_-'-11'--_1...c5 __ 1.c.B'c..c5....cc2"'"2 _3'"'0_--'5'---5 __ 7_5 __ 1 _1 0'--1'-4_7--'2c.;;0...c0---"2.::.20;c_ 

380 V _4_--'5,_5_7_,_5_1_1 __ 1 _5 __ 1 B~,_5_2_2 __ 3_0 __ 3_7_5_5 __ 9_0 __ 1_32 __ 20_0_2_5_0_3_3_5_4_00_ 

415 V _4 __ 5'-'-'"-5 ---'9 __ 11 __ 1...c.5_.cc22'---'2"'5_3.c...7 __ 4--'5--'-59'--_1_0_0_1_40_2_2.c..c0;......c2c.:.B.c..0_.::..37'-5:......4c.::2c.:.5_ 

440 V _4 __ 5~,_5_9 __ 11 __ 1_5 __ 22 __ 3_0_3_7 __ 4_5 __ 59 __ 1_0_0_1_40_2_5_0_2_9_5_40_0_4_2_5_ 

500V '5,5 7,5 10 15 18,5 22 30 37 55 75 110 160 257 355 400 450 

660V 5,5 7,5 7,5 15 18,5 30 33 37 45 90 132 200 335 400 450 475 

1000V 65 100 147 185 355 450 450 

Maximum operating rate (depending on the power rating and the on-load factor) (0 4' 55°C) 
On load Power LC1 • LC1 • LC1 • LC1- LC1 • LC1 • LC1 • LC1 • LC1 • LC1 • LC1 • LC1 • LC1 - LC1 - LC1- LC1- 
factor rating 009 D12 D17 D25 D32 040 D50 063 D80 FF4 FG4 FH4 FJ4 FK4 FL4 FX4 

A65 A65 A65 A65 A65 

4'85% 

4'85% 

<25% 

p 

0,5P 

p 

1200 1200 1200 12001000 100010001000 750 750 750 750 500 500 500 500 

3000 3000 2500 2500 2500 2500 2500 2500 2000 2000 2000 2e80 1200 1200 1200 1200 

1800 1800 1800 1800 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 600 

Use in 
categories AC4-AC2 

Maximum breaking current according to the duty (ambient temperature 4'55°C) 
~~o~• ~-~-~-~-~-~-~-~-~-~-~-~-~-~-~-~- 
and on-load 009 D12 D17 D25 D32 040 D50 063 D80 FF4 FG4 FH4 FJ4 FK4 FL4 FX4 
factor A65 A65 A65 A65 A65 

from150and15% A 30 40 45 75 80 110 140 160 200 280 380 560 780 11001400 1600 
to 300 and 10% 

from 150 and 20% A 27 36 40 67 70 98 120 148 170 250 350 500 700 950 1250 1400 
tt> 600 and 10% 

from 150and30% A 24 30 35 56 60 80 100 132 145 215 300 400 600 750 950 1100 
to 1200and10% 

from 150 and 55% A 19 24 30 45 50 62 80 110 120 170 240 320 450 600 720 820 
to 2400 and 10% 

from 150and85% A 16 21 25 40 45 53 70 90 100 125 170 230 350 500 660 710 
to 3600 and 10% 
* Do not exceed the maximum number of mechanical operations 

Plug In 

The current varies from the maximum plug-braking current to the rated motor current. 
The current values must be compatible with the making and breaking capacities of the contactor. 
As breaking nonnally takes place at a current value at or near the stalled current, contactor selection can be made 
using the criteria given for categories AC2-AC4. 
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according to the required electrical life 

Electrical life 
in utilization category 
AC1 
(U < 440 V) 
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for the control of squirrel cage motors 
Direct-on-line starting 

Selectlon guide Continuous or intermittent dut:i ue to 30 oeerations eer hour 
Motor {1) a-pore 3-pole differential 3 fuses (3) 
220V 380V 415V 440V contactor (2) thermal overload Type 

relay aM g1 
kW hp kW hp kW hp !kW hp Size Reference Ralina !Al 

0,37 0,5 0,55· 0,75 LC1·0093• A65 LR1·D09306A65 2 4 
0,55 o.75 0,75 1 LC1·0093eA65 LR1·D09307 A65 4 6 

0,37 0,5 0,75 1 1, 1 1,5 1, 1 1,5 LC1·0093eA65 LR1·009307 A65 4 6 
0,55 o.75 1, 1 1,5 LC1·0093eA65 · LR1·D09308A65 6 10 
0,75 1 1,5 2 1,5 2 115 2 LC1·0093• A65 LR1·009308A65 6 10 
1, 1 1.5 2,2 3 2,2 3 2,2 3 LC1·0093•A65 LR1·00931 OA65 8 16 

·3 4 3 4 LC1·0093• A65 LR1·D09312A65 12 20 
115 2 3 4 3,7 5 3,7 5 LC1·D093• A65 LR1·009312A65 12 20 

3,7 5 LC1·0093•A65 LR1·009314A65 12 20 
2,2 3 4 5,5 4 5,5 4 5,5 LC1·0093•A65 LR1·D09314A65 12 20 
3 4 5,5 7,5 5,5 7,5 5,5 7.5 LC1·0123• A65 LR1·012316A65 16 25 
3,7 5 7,5 10 7,5 10 LC1·0173•A65 LR1·016321 A65 20 32 
4 5,5 7,5 10 9 12 9 12 LC1·0173•A65 LR1·016321 A65 20 32 

9 12 LC1·0253• A65 LR1·025322A65 25 50 
10 13,5 LC1·0253• A65 LR1·D25322A65 25 50 

5,5 7,5 11 15 11 15 11 15 LC1·0253•A65 LR1·D25322A65 25 50 
7,5 10 15 20 15 :m 15 20 LC1·0323•A65 LR1·032353A65 32 63 
9 12 18,5 25 18,5 25 LC1·0403• LR1·040355A65 40 80 
10 13,5 18,5 25 22 30 22 I 30 LC1·0403• LR1·D40355A65 40 80 
11 15 LC1·D403• LR1·D63357 A65 63 100 

22 30 25 35 25 35 LC1·D503• LR1·D63357 A65 63 100 
15 20 30 40 LC1·0503• LR1·D63359A65 63 100 

25 35 30 ,m LC1·0633• LR1·D63359A65 63 100 
33 45 33 45 LC1·0633• LR1·D63361 A65 63 100 

18,5 25 30 40 37 50 37 50 LC1·0633• LR1·D63361 A65 63 100 
33 45 40 54 40 54 LC1·0803• LR1·D80363A65 80 125 

22 30 37 50 45 60 45 60 LC1·0803• LR1·080363A65 80 125 
40 54 51 70 LC1·FF43 LR1·F105 100 160 
45 60 51 70 55 75 LC1·FF43 LR1·F105 100 160 

25 35 51 70 55 75 59 80 LC1·FF43 LR1·F105 100 160 
30 40 55 75 59 80 LC1-FF43 LR1·F125 125 200 

59 80 63 85 LC1·FG43 LR1·F125 125 200 
33 45 LC1·FG43 LR1·F160 160 250 
37 50 63 85 63 85 75 100 LC1·FG43 LR1·F160 160 250 
40 54 75 100 75 100 80 110 LC1·FG43 LR1·F160 160 250 
45 60 80 110 80 110 90 125 LC1·FG43 LR1·F160 160 250 
51 7o 90 125 LC1·FG43 LR1·F200 200 315 
55 75 90 125 100 136 100 136 LC1·FG43 LR1·F200 200 315 

110 150 LC1-FH43 LR1·F200 200 315 
129 175 LC1·FH43 LR1·F250 250 400 

59 80 100 136 110 150 132 180 LC1·FH43 LR1·F250 250 400 
63 85 110 150 129 175 140 190 LC1·FH43 LR1·F250 250 400 

129 175 132 180 LC1·FH43 LR1·F315 315 500 
75 100 132 180 140 190 LC1·FH43 LR1·F315 315 500 

- -140 190 - 147- .200 147 200 ,LC1·FJ43 · .. LR1·F315 '' w-315 500 
147 200 150 205 150 205 LC1·FJ43 LR1·F315 315 500 

80 110 150 205 160 220 160 220 LC1·FJ43 LR1·F315 315 500 
180 245 LC1-FJ43 LR1·F400 400 630 

90 125 160 220 180 245 185 250 LC1·FJ43 LR1·F400 400 630 
100 136 180 245 185 250 200 270 LC1-FJ43 LR1·F400 400 630 
110 150 185 250 200 270 220 300 LC1·FJ43 LR1·F400 400 630 

200 270 220 300 250 340 LC1-FJ43 LR1·F500 500 800 
129 175 LC1·FK43 LR1·F500 500 800 
132 180 220 300 250 340 257 350 LC1·FK43 LR1·F500 500 800 
140 . 190 250 340 257 350 280 380 LC1·FK43 LR1·F500 500 800 
147 200 295 400 LC1·FK43 LR1·F630 630 800 

280 380 LC1·F~3 LR1·F630 630 800 
257 350 295 400 300 410 LC1-FU3 LR1·F630 630 800 
280 380 300 410 315 430 LC1-FL43 LR1·F630 630 800 

150 205 295 400 315 430 335 450 LC1·FL43 LR1·F630 630 800 
160 220 300 410 335 450 355 480 LC1·FL43 LR1·F630 630 800 
160 245 315 430 355 480 375 500 LC1·FL43 LR1·F630 630 800 
185 250 LC1·FL43. LR1·F800 800 1000 
200 270 335 450 375 500 400 545 LC1-FL43 LR1-F800 800 1000 

355 480 LC1·FX43 LR1·F800 800 1000 
/ 375 500 400 545 LC1-FX43 LR1·F800 800 1000 

220 300 400 545 425 580 425 580 LC1·FX43 LR1·F800 800 1000 

(1), (2) and (3) : see opposite page. 
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Contactor selection guide 

for the control of squirrel cage motors 
Star-delta starting 

Selectlon guide * Continuous or intermittent du!)'. ue to 30 oeerations eer hour 
Motor (1) Star- a-core 3 fuses (3) 
220V 380V 415V 440V delta differential Type 

starter (2) thermal aM g1 
kW hp ln/y'a kW hp ln/y'a kW hp ln/y'3 kW hp ln/y'a overload rela:t (A) (A) 

9 12 10.7 LC3-D123• LR1-D12316A65 20 32 
10 13,5 11,6 LC3-D123• LR1-D12316A65 20 32 

5,5 7,5 11,6 11 15 12.8 11 15 12.2 11 15 11,7 LC3-D123• LR1-D12316A65 25 50 
7,5 10 15,7 15 20 17,4 15 20 16.2 15 20 15,4 LC3-D173• LR1-D16321 A65 32 63 
9 12 18,6 LC3-D173• LR1-D25322A65 40 80 
10 13,5 20,3 18,525 20,3 18,525 19 LC3-D173• LR1-D25322A65 40 80 
11 15 22.6 18,525 21,5 22 30 23,2 22 30 22.6 LC3-D173• LR1-D25322A65 40 80 

22 30 25,5 25 35 26,3 LC3-D403• LR1-D40353A65 50 100 
15 20 30,2 25 35 30,2 25 35 27,3 30 40 29,9 LC3-D403• LR1-D40353A65 63 100 

30 40 31,9 LC3-D403• LR1-D40355A65 80 125 
33 45 34.8 33 45 33.6 LC3-D403• LR1-D40355A65 80 125 

18,525 37,1 30 40 34,8 37 50 38,3 37 50 37,1 LC3-D403• LR1-D40355A65 80 125 
33 45 39,4 LC3-D403• LR1-D63357 A65 80 125 
37 50 41,8 LC3-D403• LRl-D63357 A65 80 125 

40 54 41,2 40 54 38,9 LC3-D503• LR1-D63357 A65 80 125 
22 30 43,5 40 54 45.8 45 60 46.4 45 60 44,1 LC3-D503• LR1-D63357 A65 80 125 

45 6i'.l 49,3 51 10 48,1 LC3-D503• LR1-D63359A65 100 160 
~5 35 49,3 51 70 56.8 51 70 52.2 55 75 52.2 LC3-D503• LR1-D63359A65 100 160 

55 75 58 LC3-D503• LR1-D63361 A65 125 200 
30 40 59,7 55 75 60,9 59 80 60.9 59 80 56,3 LC3-D503• LR1-D63361 A65 125 200 
33 45 65,5 59 80 65 63 85 63,2 LC3·D803• LR1-D63361 A65 125 200 

63 85 67.9 63 85 66,7 LC3-D803• LR1-D80363A65 160 250 
37 50 73 75 100 80 75 100 78.3 75 100 72.5 LC3-D803• LR1-D80363A65 160 250 
40 54 77,7 80 110 76 LC3·FF43• LR1-F105 160 250 
45 60 87 80 110 85,3 80 110 80 90 125 85 LC3·FF43• LR1-F105 160 250 
51 10 98,6 LC3-FF43• LR1-F125 200 315 
55 75 106 90 125 98,6 90 125 95.7 100 136 94 LC3·FF43• LR1·F125 200 315 
59 80 113 100 136 109 100 136 106 LC3·FF43• LR1-F125 200 315 
63 85 118 110 150 119 110 150 116 110 150 104 LC3·FF43• LR1-F125 200 315 

129 175 141 129 175 134 129 175 122 LC3-FG43• LR1-F160 250 400 
75 100 139 132 180 142 132 180 140 132 180 125 LC3·FG43• LR1-F160 250 400 

140 ,so 151 140 190 145 140 190 132 LC3·FG43• LR1-F200 315 500 
147 200 159 147 200 151 147 200 137 LC3·FG43• LR1-F200 315 500 

80 110 151 150 205 163 150 205 157 150 205 143 LC3-FG43• LR1-F200 315 500 
90 125 171 160 220 174 160 220 163 160 220 149 LC3-FG43• LR1-F200 315 500 * Not all of the components referred to in the selection table are detailed in this catalogue. For further information 
please consult our local agent or representative. 

Direct-on-line atartln11 

(1) The ratings shown are standard for 220. 380. 415 and 440 V motors. The overload relays should preferably be set 
to the motor f.l.c. shown on the motor rating plate or to the value given in the table on page 257. For other power 
ratings select the-overload with the·appropriate range ·(see pages 63·and 65)· the associated contactor and the 
fuses with ratings equal to or immediately greeter than In. 
(2) The complete LC1 ·D contactor reference is obtained by replacing the• by a letter indicating the operating coil 
voltage: see tables page 17. 
LC1-F contactors are supplied without coils. Coils to be ordered separately, see page 19. 
(3) The fuse ratings shown provide a type ·c· coordination with the contactor and associated overload relay 
(in accordance with IEC recommendations) . 

. Star-delta ■tartln11 

(1) The power and current ratings shown are standard for 220, 380, 415 and 440 V motors. 
The overload relay should preferably be set to 0,58 x the f.l.c. shown on the motor rating plate orto the value given 
above in column ln/v'a. 
(2) The complete LC3-D starter reference is obtained by replacing the • by a letter indicating the operating coil 
voltage: see tables page 27. 

Example Direct-on-line ■tartin11 

For a 5,5 kW motor at 380 V, use an LC1-D123•A65 contactor with an overload relay type LR1-D12316A65 set at 
11.5 A. 

Star-delta ■tartln9 

For a 30 kW motor at 380 V, use an LC3-D403• starter with an overload relay type LR1-D40355A65 set at 34.SA 
(35A). 
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General characteristics of contactors 

Control circuit: a.c. 

LC1· LC1· LC1· LC1· LC1· LC1· LC1· LC1· LC1· 
D09•A85 D12•A85 D17•A85 D25•A85 D32eA85 D40 D50 D83 D80 

Number of ooles 3 or4 3 or4 3 3 or4 3 3or4 3 3 or4 3 or 4 
Rated current for AC3 duty (1) A 9 12 16 25 32 40 50 63 80 
Max. continuous current, AC1 dutv (2) A 25 25 32 40 50 60 80 80 125 
Rated ooerational voltaae V 660 660 660 660 660 660 660 660 660 

Environment 

Conformity to standards IEC 158·1, NFC 63·110, VOE 0660, BS 5424, JEM 1038 
(standard version) 

Approvals ASE, CSA, UL, DEMKO, NEMKO, BV. GL. LAOS, RINA. USSR (LC1·017 and 032 • Approvals pending) 
(standard version) 

/ 

Protective terminal cover (3) Integral Integral Integral Integral Integral Separate Separate Seoarate Seoarate 

Protective standard version TC TC TC TC TC TC TC TC TH 
treatment soecial version TH TH TH TH TH TH TH TH - 
Ambient for storage oc from- 60 from- 60 from- 60 from- 60 from- 60 from- 60 from- 60 from- 60 from- 60 
temperature to + 80 to + 80 to + 80 to + 80 to + 80 to + 80 to + 80 to + 80 to + 80 

for operation "C from- 50 from - 50 from - 50 from- 50 from- 50 from- 50 from- 50 from- 50 from - 50 
to + 70 to + 70 to + 70 to + 70 to + 70 to + 70 to + 70 to + 70 to + 70 

Ooeratlna altitude m 3000 3000 3000 3000 3000 3000 3000 3000 3000 

Operating position with respect to ±300 ±300 ±300 ±300 ±300 ±300 ±300 ±300 ±300 
normal vertical mountina olane 

Pole characteristics 

\_) 

Rated Insulation voltage IEC 158·1 V 660 660 660 660 660 660 660 660 660 
conforming to VOE0110grC V 750 750 750 750 750 750 750 750 750 

Frequency limits Hz from 25 from 25 from 25 from 25 from 25 from 25 from 25 from 25 from 25 
of ooeratino current to 400 to 400 to 400 to 400 to 400 to 400 to 400 to 400 to 400 

Maximum continuous current, Ith A 25 25 32 40 50 60 80 80 125 
for AC1 duty conforming to IEC 
Ambient temoerature 0 < 40°C 
Making capacity A 250 250 300 450 550 800 900 1000 1100 
conformina to IEC 158-1 

Breaking 220-380·415·440 V A 250 250 300 450 550 800 900 .1000 1100 
capacity 500V A 175 175 250 400 480 800 900 1000 1100 
conforming 660V A 85 85 120 180 200 400. 500. .......... 630 •..... 640 
'to IEC 158·1 .. 1()()(jV A. - - - - - - - - - 
Short time rating duration: 1 s A 225 225 270 400 500 720 810 900 990 
provided no current 5s A 130 130 190 220 270 430 500 600 720 
flows during preceding: 10s A 100 100 130 200 260 320 400 510 640 
15 minutes for LC1 ·D 30 s A 70 70 90 120 180 200 210 230 350 
1 hour for LC1 ·F 1 mn A 56 56 70 100 140 170 190 200 250 
Ambient temperature 3mn A 35 35 50 60 80 110 125 125 150 
0 (40°C 15mn A 30 30 40 50 60 80 90 90 135 

Protection against short-clrculta 
By fuses (maximum size) 

' • Motor circuit type aM A 12 16 20 25 32 63 63 63 80 
(with thermal over1oad) type g 1 A 20 25 32 50 63 100 100 100 125 

• Non-motor circuit tvce g1 A 25 25 32 40 50 63 80 80 125 

tmnadanc:e oar oole ma 2,5 2.5 2.5 2 2 1.5 1,5 1 0,8 

Heat dissipation per pole AC1 duty w 1,56 1,56 2,5 3,2 5 5,4 9,6 6,4 12,5 
at rated current AC3 duty w 0,20 0,36 0,6 1,25 2 2,4 3,7 3,9 5,1 

Terminal capacity maximum c.s.a. 
Number of conductors 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 
Bers mm2 - - - - - - - - - - - - - - - - - - 
Flexible without cable end mm• 4 4 4 4 6 6 10 6 10 10 16 10 25 16 25 16 50 35 
Flexible with cable end mm2 2,5 2,5 2,5 2,5 4 4 4 4 6 6 10 10 16 16 16 16 50 25 
Solid without cable end mm2 4 4 4 4 6 6 6 - 10 10 10 10 25 - 25 - 50 - 
Cable with lug mm2 - - - - - - - - - - - - - - - - - - 
Cable with connector mm2 - - - - - - - - - - - - - - - - - - 

0 (1) Ambient temperature< 55°C (2) Ambient temperature < 40 C (3) Protection against direct finger contact 
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LC1· LC1· LC1· LC1· LC1· LC1· LC1· 
FF4 FG4 FH4 FJ4 FK4 FU FX4 
3 or4 3 or4 3 or4 2, 3 or4 2. 3 or4 2. 3 or4 3 or e' 

A 115 185 265 400 500 630 780 
A 200 270 350 500 700 1000 1600 , 

V 1000 1000 1000 1000 1000 1000 1000 

Environment 

) 

IEC 158-1, NFC 63-110, VOE 0660, BS 5424, JEM 1038 

ASE, CSA, UL. BV, GL, (LAOS, RINA, USSR, NORSK VERITAS, pending) 

Separate Separate Separate Separate Seoarate Seoarate Not available 

TH TH TH TH TH TH TH - - - - - - - 
"C from-60 from-60 from-60 from -60 from-60 from-60 from-60 

to+8o to+8o to+8o to +80 to+8o re+so to+80 
"C from-50 from -50 from-50 from -50 from-50 from-50 from-50 

to+70 to+70 to+7o to+70 to+70 to+70 to+70 

m 3000 3000 3000 3000 3000 3000 3000 

±30° ±300 ±300 ±300 ±30° ±300 ±300 

Pole characteristics 

V 1000 1000 1000 1000 1000 1000 1000 
V 1500 1500 1500 1500 1500 1500 1500 

Hz from 25 from 25 from 25 from 25 from 25 from 25 from 25 
to 400 to .coo to 400 to 400 to 400 to 400 to 400 · 

A 200 270 350 500 700 1000 1600 

A 1250 1800 2450 4000 5000 6300 8000 

A 1250 1800 2450 4000 5000 6300 7100 
A 1050 1600 2200 3500 4500 5400 6100 
A 800 1150 1750 3000 3500 5000 5000. 
A 400 600 800 1120 2500 3200 3200 

A 1100 1500 2200 3600 4200 5050 6250 
A 1100 1500 2200 3600 4200 5050 6250 
A 1100 1500 2200 3600 4200 5050 6250 
A 640 920 1230 2400 3200 4400 5600 
A 520 740 950 1700 2400 3400 4600 
A 400 500 ..620 1200 1500 2200 3000 
A 320 400 460 1000 1200 1600 2200 

' 
A 125 200 315 400 500 630 600 
A 200 315 500 630 600 800 1000 
A 200 315 400 500 800 1000 2x 800 (4) 

mo 0,45 0,36 0,32' 0,28 0,18 0,12 0,10 

w 18 26 39 70 88 120 250 
w 6 12 22 45 45 48 60 

1 2 1 2 1 2 - 2 - 2 - 2 - 2 
mm - 20x3 - 25x 3 - 32x4 - 30x 5 - 40x 5 - 60x5 - 100 x 5 
mm2 - - - - - - - - - - - - - - 
mm2 - - - - - - - - - - - - - - 
mm• - - - - - - - - - - - - - - 
mm2 95 - 150 - 240 - - 150 - 240 - - - - 
mm' 95 - 150 - 240 - - - - - - - - - 
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General characteristics 
of contactors 
Control circuit: a.c. 

LC1· LC1· LC1· LC1· LC1· LC1· 
D09•A65 D12•A65 D17•A65 D25•A65 032•A65 040 

LC1· 
D50 

LC1· 
DIS3 

LC1· 
D80 

Control circuit characteristics 

.. Nominal control 50Hz V 12 to 12 to 12 to 12to 12to 12 to 12 to 12 to 12to 
voltaa• 660 660 660 660 660 660 660 660 660 

60Hz V 1210 12 to 12 to 12 to 12to 12 to 12 to 12 to 12to 
660 660 660 660 660 660 660 660 660 

Operating llmlta 
I pick-up 50/60 Hz '!I. Un 0,8510 0,85to 0,85to 0,85to 0,85to 0,8510 0,8510 0,8510 0.8510 

1, 1 1, 1 1,1 1, 1 1, 1 1, 1 1, 1 1, 1 1,1 

I drop-out 50/60 Hz '!I. Un 0,3to 0,310 0,310 0,3to 0,3to 0,3to 0,3to 0,3to 0,3 to 
0,55 0,55 0,55 0,55 0,55 0,6 0,6 0,6 0,6 

Average con1umptlon 
a.c. supply 50Hz Inrush VA 70 70 70 110 110 200 200 200 200 

Sealed VA 8 8 8 11 11 20 20 20 20 

I 60 Hz Inrush VA 80 80 80 115 115 200 200 200 200 
Sealed VA 8 8 8 11 11 20 20 20 20 

Heat dissioation at 50 and 60 Hz w 1,8 to 2,7 1,8to 2,7 1.8 to 2.7 3 to 4 3to4 6to 10 6to 10 6to 10 6 to 10 i 

Average operating time 
1t nominal voltage Un 
(in milliseconds) 

Closing time is measured from the switch-on of the control supply to the initial contact of the main poles. Opening 
time is measured from the instant of disconnection of the coil voltage to the separation of the main poles. 

) 
C101lng m.aec 12to22 12to22 12to22 15to24 15to24 20to26 20to26 20to26 20to35 
Opening m.nc 4 to 12 4 to 12 4 to 12 5 to 19 5 to 19 8 to 12 8 to 12 8 to 12 6 to 20 

Note: The arcing time depends upon the circuit controlled. by the poles. For 3-phase current arcing time is 
normally less than 10 ms. The load is isolated from the supply after a time equal to the sum of the opening time and 
the arcing time. 

1l,llechanlcal llfe 20 20 20 20 20 20 20 20 10 
in millions of ooerations 

Maximum operetlng rate op1/h 3600 3600 3600 3600 3600 3600 3600 3600 3600 
mechanical operations 
(ambient temperature , 55 •Cl 

Characteristics of mechanical latch blocks 
LAIS- LA6· LAIS· LAIS· LAIS· LA8-0K02 LA6-0K02 LA8-0K02 LA8-0K03 
DK01 DK01 DK01 DK01 DK01 •AIS5 •AIS5 •A65 •A65 

V 
Control circuit voltage .50/60Hz 24.to 660, 24-to . .660 .24to.660. 24to 660 24to660 24to660 24to660 24 to 660. 2410 660 
Minimum operating po-r VA 60 60 60 60 60 100 100 100 100 

Manual or electrical unlatching (pulsed or maintained). 
The LAG-DK unlatch coil and the LC1 -0 operating coil must not be energised simultaneously. 
Supply to coil broken after 15ms by integral contact. Minimum pulse time to energise de-latch coil: 10 ms. 
In addition, the DK02 and DK03 have 1N/C contact which automatically cuts the supply to the coil. 
Duration of impulse = operating time of contactor + 20 ms. 

Characteristics of auxiliary contact blocks 

Rited thermal current ' A 10 10 10 10 10 10 10 10 10 

Rated ln1ulatlon IEC 158-1 V 660 660 660 660 660 660 660 660 660 
voltage conformina to VOE 0110orC V 750 750 750 750 750 750 750 750 750 

Cabling: Number of wires 2 2 2 2 2 2 2 2 2 
Maximum c.s.a. mm• 2.5 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2.5- 

Power ratlng1: 

(a.c. switching) 1 million ops. 
3 million ops. 

10 million ops. 
Occasional making/breaking 
capacity 

ln1tantaneou1 TYPe LA 1-0 and time delay Type1 LA2·D/LA3·D for contactora LC1 •D 
V 48 110/127 220 380 «o 660 
VA 300 500 600 520 500 390 
VA 160 300 330 300 280 190 
VA 70 100 110 100 100 80 
VA 3000 7000 12000 15000 14000 13000 

· Electncal life (valid up to 3600 operations per hour) on inductive load, such as the coil of an electromagnet: making 
current (Cos q, 0, 7) = 10 times the breaking current (Cos q, 0,4). 
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Dimensions 

of LC1-0 contactors 
of LC2-D reversing contactors 
of LC3-D star-delta starters 

LC1-009eeA65,D12••A65,D17••A85 
34 

35 

LC1-025eeA65,D32••A65 LC1-040,D50,D63,D80 

a 
c31LA2-LA3) 

c2(LA6) 56 
c3°(LA2-LA3) 

c1(LA1) 
c2' (LA2, LA3) 

c3 (LAS) 

LC1- a c c1 c2 c3 
D09uA851 D12uA85 44 79 109 121 131 
D17uA85 45 84 114 126 136 * + 4 with lead sealing kit 

LC1· C C1 c2 c3 LC1- a a1 c 
(1) Protective cover 

c1 c2 c3 
D25uA85 94 '124 133 146 
D32uA85 99 129 138 151 

D401 D50, D83 75 85 112 142 164 165 
D80 85 96 121(2) 151 173 170' · * + 4 with lead sealing kit * + 4 with lead sealing kit 

LC2-D099•A85,D12••A85,D179•A85,D25••A85,D329•A85 
009, 012, 0179 025, 0329 

2x04,5 

(2) + 3 with protective cover 

'ii -------- ' Cd ~rrri- . 
: h I I .c 
·LL'...iI 

c3 2 LA3 

LC2- b C(3P) c(4P) c1 c2 c3 e1 (3P) e2 (4P) 
0099•A65 71 85 109 121 131 7 
D12••A85 71 85 79 109 121 131 7 8 
D179•A85 71 92 114 126 136 10 

94 111 025uA65 81 100 100 124 133 146 10 5 
D329eA65 81 112 129 138 151 20 127 

104(0179 
LA2, LA3: + 4 with lead sealing kit 
c, e1 and e2: cabling included 

LC2-040, 050, D83 LC2-D80 

. (1) protective .cover 
164 LA2, LA3: + 4 with lead sealing kit 17U A2 

c, e1 and e2: cabling included 
a C e1 e2 ~ G1 LC2·D80 8 

LC2· D40 D50·083 040 050 D83 D40 D63 3P 182 
3P 165 137 148 148 10 5 5 50 90 4P 207 
4P 182 115 - 133 11 11 57 97 

· (1) protective cover 
LA2, LA3: + 4 with lead sealing kit 
c, e1 and e2: cabling included 
c 81 e2 G G1 
158 13 57 97 
158 20 71 111 

On mounting plate: 
Mounted by Telemecanique: LC3-0123, D173 
Mounted by customer: · · LC1-012:S;0173 (1) 

4x06.2 

LC3 LC1- c 
D123 140 
0173 144 
* + 4 mm with lead sealing kit 
(1) Line contactor (L) 

LC3-0403, D503 
LCl-0503 (1) 

LC3·D803 
LCl-0803 (1) 

169° 

(2) + 20 mm with mechanically interlocked 
· star and delta contactors 

LC3-0403,D503,D803 
LC1-0503, D803 (1) 

* + 4 mm with lead sealing kit 281 (0503) 311 (0803) 

Note: L: KM2; d: KM3; ~: KM1 
(1) Line contactor (L) 
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Mounting 

of LC1-D contactors 

LC1-D0IIHA«l5 to D32 .. A«l5 
On AM1-0P200 or DE200 rail On pra-slotted plate AM1.PA, PB, PC On base plate 

AF1-EA4 

' ~ 
g] f;t 

~ 
I 

- 

LC1· D091 D12 D17 D25 D32 LC1· D091 012 D17 D25 D32 LC1· D091 D12 D17 D25 o: 
b 71 71 81 81 C 79 84 94 99 C 79 84 94 91 
con AM1·0P200 82 87 98 103 G 35 35 40 40 G 35 35 40 4C 
c on AM1·0E200 90 95 106 111 

LC1-009HA65 to D32 .. A65 
On 2 OZ5·MB mounting rails at 120 mm 
fixing centres 

On 2 OZ5·MB mounting rails at 60 mm 
fixing centres 

On 1 OZ5·MB rail with clip-on 
mounting plate 

LC1-D09, D17 LC1·D25, o: 

) 

. LC1· 
a 
C 
(1) 

ooe, 012 011 025 032 =L=C1..,_- __ -=o~o""-e'"'1 o=-1""2'--_'="0""'11'---_0'="2"'5=---..c;o'-=3=2 =L=C1-'-·---=o~o""-0'"'1 o=-1""2'-----'0'"'1-'-1 __ =0=2"-5--=-=o: 
45 45 57 57 c 79 84 94 99 -=-c ...;_7..;:.9 __,:8:...;4'-------"9...;.4 __ =9s 
79 84 94 99 G 35 35 40 40 
OX1·AP25 DX1·AP26 

LC1-D40 to D80 
On AM1-0L mounting rail On pre-slotted plate AM1·PA, PB, PC On base plate 

rn 
C C C 

LC1-040 to D80 
On 2 0~5-MB mounting rails at 120 mm 
fixing centres 

0 g ~ 
) ,, 

!. 

LC1· D40 D50 D63 D80 
C 112 112 112 124 
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Wiring diagrams for contactors 

3-pole cont■ctora LC1-0093 to 0323 (ABS) 

1 3 5 13 
Al LI L2 L3 NO 

£:?\~-,-~ 
A2 TI T2 T3 

2 4 6 14 

LC1·0099 to 0329 (ABS) 

1 3 5 21 :;.,. ~ ~2 ~31- 
'-r\1-\-r 
A2 T1 T2 T3 

2 4 6 22 

LC1·0403 to 0803 

1 3 5 13 21 
Al LI L2 L3 NO NC 

,-J-,..4 4 4 I _'t ..,..,.,--,-1-1--7 
A2 T1 T2 T3 

2461422 

4•pole cont■ctor■ LC1·0254 (ABS) to 0804 LC1·0128, 0258 LC1 ·0408 to 0808 

Al l 3 5 7 

C?~-~-f ~ 
A2 2 4 6 8 

Al 1 RI R3 3 ¢-~--r-r~ 
A2 2R2R44 

Al R1 1 3 R3 

C?-1-)·4-r 
A2 R2 2 4 R4 

LC1·FF to FL 2 to 4 pol-■ 
with coll LX1·F (~) 

1 3 5 7 
A2 Al 03 L1 L2 L3 L4 ~- ,-,-+~~ 

04 T1 T2 T3 T4 
2 4 6 8 

LC1·FX4 3 to 4 pol-■ 
~or= 

Auxiliary contact■ block■ 
for LC1·0 contactors 

lnstantaneou■ 1 N/O + 1 N/C 
LA1·011A65 
53 61 
NONC 

\·-f 
54 62 

Instantaneous 2 N/O 
LA1·020A65 
53 63 
NONO 

~-~ 
54 84 

Instantaneous 2 N/C 
LA1·002A65 

. 51 61 
NC NC 

f-{ 
52 62 

lnstantaneou■ 2 N/O + 2 N/C 
LA1·022A65 
53 61 71 83 
NO NC NC NO 

~--1--t~ 
54 82 n 84 

Instantaneous 1 N/O + 3 N/C 
LA1·013A65 
' 53 61 71 81 

NO NC NC NC 

~--f-f-1 
54 62 72 82 

lnstantaneoua 4 N/O 
LA1·040A65 
53 63 73 83 
NO NO NONO 
I I I I \--\-\·\ 
54 64 74 84 

Instantaneous 4 N/C 
LA1·004A65 

Instantaneous 2 N/0 + 2 N/C Instantaneous 3 N/0 + 1 N/C 
Including 1 pair make before break LA1·031A65 
LA1·01111A65 

51 61 n 81 
NC NC NC NC 

t-·t-i-f 
52 62 72 82 

53 61 75 87 
NO NC NC NO 

~--1-~ 
54 62 76 88 

53 61 73 83 
NO NC NONO 
I ', I I \-·-r'1-\ 
54 62 74 84 

Time delay on energlutlon 
1 N/O +1 N/C 
LA2,D20A65,022A65,024A65 

55 67 
NC NO ➔~ 
56 68 

LA2·0221A65 
55 67 
NC NO 

4~ 
56 68 

Tlma delay on de-energlutlon 
1 N/0 +1 N/C 
LA3·020A65,022A65,024A65 
57 65 
NO NC +-~ 
58 66 

Mechanical latch block■ For LC1·009 to 032 
LA6·0K01• 

Al El 

¢--f~r1 
A2 t_::QJ 

E2 

For LC1·040 to 083 
LA6·0K02•A65 

:-;,7 • ·r3!---~t-. 
,..J-,_++- ----i: L-r'"11 , I 
A2 : : L l 

I .__ ~---- -~ 
~---J E2 

For LC1·080 
LA6·0K03eA65 

Auxiliary contact block■ 
for LC1-F contactors 

lnstantaneou■ 2 N/O + 2 N/C 
LA1·F221 
13 43 21 31 
NO NO NC NC 

\-+-1-1 
14 44 22 32 

ln■tantaneou■ 3 N/O + 1 N/C 
LA1·F311 
13 33 43 21 
NO NONO NC 
I I I ', \-'1·\--7 
14 34 44 22 

lnstantaneou■ 4 N/O 
LA1·F401 
13 23 33 43 
NONO NONO 

I I I I \-·\-\-\ 
14 24 34 44 

lnstantanaou■ 1 N/O + 3 N/C 
LA1·F131 
13 21 31 41 
NO NC NC NC 

\··t·f·t 
14 22 32 42 
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XB2-BA21 

XB2·BC21 

XB2·BD21 

•~ ----~ •. -- .. 
.. . 

. . .\£ 

- e - . ~ 

ZB2-BZ101, 

XB2·BV63 

ZB2-BA2 

•• 

XB2·BL42 

XB2·8S542 

XB2·BJ21 

ZB2·BZ102 ZB2·8S54 

XB2·BV74 

XB2·BP21 

XB2·8S142 

XB2·BG21 

ZB2·BZ101 ZB2-BG2 

XB2-BV45 

ZB2-BV6 ZB2-BV03 ZB2-BV7 ZB2-BV04 ZB2-BV4 ZB2·BV05 
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Control and signalling units 
¢ 22,2 mm (fixing) 

Screw and captive cable clamp connections 

Description Contact Colour Reference Sub-assembly references 
Puah-buttona Comelete unit = Bod;r: + Head 
circular heads, 
chromium plated Flush N/0 Black XB2·BA21 ZB2-BZ101 + ZB2-BA2 
metal bezels Green XB2·BA31 ZB2·BZ101 + ZB2·BA3 

N/C Red XB2·BA42 ZB2·BZ102 + ZB2-BA4 
Weiaht kg 0,070 0,040 0,030 

Projecting N/C Red XB2·BL42 ZB2·BZ102 + ZB2·BL4 
Weiaht kS 0,070 0,040 0,030 

Booted N/0 Black XB2·BP21 ZB2·BZ101 + ZB2·BP2 
Green XB2·BP31 = ZB2-BZ101 + ZB2-BP3 

N/C Red XB2·BP42 = ZB2·BZ102 + ZB2·BP4 
Weight kE! 0,070 0,040 0,030 

Mushroom head N/0 Black XB2-BC21 ZB2-BZ101 + ZB2·BC2 
040mm N/C Red XB2·BC42 ZB2-BZ102 + ZB2-BC4 

Weiaht kS 0,090 0,040 0,050 

Muahroom head 040mm N/C Red XB2·8S542 ZB2·BZ102 + ZB2-BS54 
1tay put Tum to Weiaht kg 0,095 0,040 0,055 
"Emergency atop" pu1h-button• release 
circular heads, 
chromium plated metal bezels 040mm N/C Red XB2·BS142 = ZB2·BZ102 + ZB2·BS14 

Key release Weiaht kE! 0,130 0,040 0,090 
(Ronis ke:r: No. 455) 

Selector 1wltchae Standard handle 2 position Black XB2-8D21 = ZB2·BZ101 + ZB2-BD2 
circular heads, N/0 Weight kg 0,085 0,040 0,045 
chromium plated metal bezels 

2 position Black XB2-BD25 ZB2·BZ105 + ZB2-BD2 
N/0+ N/C Wei9ht k9 0,100 0,055 0,045 

) 3 position Black XB2·8D33 ZB2-BZ103 + ZB2-BD3 
NIO+ N/0 Wei9ht k9 0,095 0,055 0,040 

Long handle 2 position Black XB2-BJ21 ZB2·BZ101 + ZB2-BJ2 
N/0 Weiaht k9 0,085 0,040 0,045 

3 position Black XB2-BJ33 = ZB2·BZ103 + ZB2·BJ3 
NIO+ NIO Weiaht kS 0,100 0,055 0,045 

Key operated 2 position Withdrawal from left XB2·BG21 = ZB2·BZ101 + ZB2·BG2 
key No. 455 N/0 Wei9ht klj 0,115 0,040 0,075 

3 position Withdrawal from centre XB2·BG33 = ZB2·BZ103 + ZB2·BG3 
NIO+NIO Wei9ht klj 0,125 0,055 0,070 

Sueelementa!}'. contact blocks: see ea9e 140. 
Supply Voltage Colour Reference Sub-assembly reference 

PIiot llghta Comelete unit = Body + Head 
circular heads, 
chromium plated metal bezels Direct supply <380V Green XB2-BV63 ZB2-BV6 + ZB2-BV03 

Bulb BA 9s Red XB2·BV64 ZB2·BV6 + ZB2·BV04 
not included Yellow XB2·BV65 = ZB2·BV6 + ZB2·BV05 

Wei9ht k!,l 0,070 0,045 0,025 

With series 220to 250 V Green XB2-BV73 ZB2·BV7 + ZB2-BV03 
resistor Red XB2·BV74 ZB2-BV7 + ZB2·BV04 
Bulb BA9s Yellow XB2·BV75 ZB2·BV7 + ZB2-BV05 
130 V sueelied Wei9htk9 0,080 0,055 0,025 

With 110 V: 50 Hz Green XB2-BV33 = ZB2-BV3 + ZB2·BV03 
transtormer 110-120 V: 60 Hz Red XB2-BV34 = ZB2-BV3 + ZB2·BV04 
incorporated Yellow XB2-BV35 ZB2·BV3 + ZB2-BV05 
1.2 VA 
Bulb BA9s 220 V: 50 Hz Green XB2-BV43 ZB2-BV4 + ZB2-BV03 
6 Vsupplied Red XB2-BV44 ZB2-BV4 + ZB2-BV04 

Yellow XB2·BV45 = ZB2-BV4 + ZB2·BV05 
Wei11ht k9 0,130 0,105 0,025 

_) 
Bulb for direct supply: BA 9s incandescent type: V < 130 V, maximum power 2,6 W. 
Neon bulbs 110 V < U < 380 V, 0 max. 11 mm, length 28 mm maximum. (See eage 140.) 

Other version■ Bodies with tag connectors, contacts for low current switching or time delay contacts. 
Push-button heads of different colours "mushroom head" push-pull, stay-put. 
Key selector switches with other position combinations, with other key numbers. 
Black metel bezels for push-buttons, selector switches end pilot lights. 
Pilot lights and illuminated push-buttons with transformer for other supply voltages from 24-600 V (50 or 60 Hz) 
with white, blue or clear lenses. Flashing or variable luminosity pilot lights. 
For further Information elease consult our local a9ent or reeresentative. 
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I 
XB2·BW3365 XB2·BK12365 

ZB2·BW065 ZB2·BW33 ZB2·BW065 

'±l--1:1 r· 

·~- 

ZB2·BK123. 

J 
XB2·BW3475 

ZB2·BW075 

XB2-BW3545 

) 

t1__LI 
ora 
Z82-BW34 

ZB2·BW045 ZB2·BW3S 

XB2·BK12475 

ZB2·BW075 

ij-1 . 

- . 

ZB2·BK124 

XB2·BK13545 . 

ZB2·BW045 ZB2·8Kf35 
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0 22,2 (fixing)· 

Screw and captive cable clamp connections 

Type Voltage Colour Reference of Sub-assembly references 
Flush Ulumlnated puah•buttona complete unit -Body + Head 
with circular heads 
and chromium plated Direct supply < 380V Green XB2-BW3365 -ZB2·BW065 + ZB2-BW33 
metal bezels Bulb BA9s Red XB2·BW3465 -ZB2·BW065 + ZB2·BW34 
1 N/0+1 N/C contact not included Yellow XB2·BW3565 -ZB2·BW065 + ZB2•BW35 

Weight kg 0,100 0,075 0,025 

With series 220to 250V Green XB2·BW3375 -ZB2·BW075 + ZB2·BW33 
resistor Red XB2·BW3475 -ZB2·BW075 + ZB2·BW34 
Bulb BA9s Yellow XB2·BW3575 -ZB2·BW075 + ZB2·BW35 
130 V supplied Weight kg 0,105 0,080 0,025 

With 110V: 50 Hz Green XB2·BW3335 -ZB2·BW035 + ZB2·BW33 
transformer 110-120 V: 60 Hz Red XB2·BW3435 -ZB2·BW035 + ZB2·BW34 
incorporated Yellow XB2·BW3535 -ZB2·BW035 + ZB2·BW35 
1,2VA Weight kg 0,160 0,135 0,025 
Bulb BA9s 
6 V supplied 220V: 50 Hz Green XB2·BW3345 -ZB2·BW045 + ZB2·BW33 

Red XB2·BW3445 -ZB2·BW045 + ZB2·BW34 
Yellow XB2·BW3545 -ZB2·BW045 + ZB2·BW35 
Weight kg 0,160 0,135 0,025 

Type Voltage Colour Reference of Sub-assembly references 
Illuminated selector •witches complete unit - Body + Head 
with circular heads 
and chromium plated 2 position stayput 
metal bezels 
1 N/0+1 N/C contact Direct supply < 380V Green XB2·BK12365 -ZB2·BW065 + ZB2·BK123 

Bulb BA9s Red XB2·BK 12465 -ZB2·BW065 + ZB2·BK124 
not included Yellow XB2·BK12565 -ZB2·BW065 + ZB2·BK125 

Weight kg 0,110 0,075 0.035 

With series 220to 250V Green · XB2·BK12375 -ZB2·BW075 + ZB2·BK123 
resistor Red XB2·BK124 75 -ZB2·BW075 + ZB2·BK124 
Bulb BA9s Yellow XB2·BK12575 -ZB2·BW075 + ZB2·BK125 
130 V supplied Weight kg 0,115 0,080 0,035 

With 110V:50Hz Green XB2·BK12335 -ZB2·BW035 + ZB2·BK123 
transformer 110-120 V: 60 Hz Red XB2·BK12435 -ZB2·BW035 + ZB2·BK124 
incorporated Yellow XB2·BK12535 -ZB2·BW035 + ZB2·BK125 
1,2 VA Weight kg 0,170 0,135 0,035 
Bulb BA9s 
6 V supplied 220V: 50 Hz Green XB2-BK 12345 -ZB2·BW045 + ZB2·BK123 

Red XB2·BK12445 -ZB2·BW045 + ZB2·BK124 
Yellow XB2·BK12545 -ZB2·BW045 + ZB2·BK125 
Weight kg 0,170 Cl135 -- . 0,035 

3 position stayput 

Direct supply < 380V Green XB2·BK13365 -ZB2·BW065 + ZB2·BK133 
- Bulb BA9s ·Red -XB2·BK1·3465 ·- ZB2·BW065 + ZB2·BK134 
not included Yellow XB2·BK 13565 -ze2-=ew065 + ZB2·BK135 

Weight kg 0,110 0.0~5 0.035 

With series 220to 250V Green XB2·BK13375 -ZB2·BW075 + ZB2·BK133 
resistor Red XB2·BK13475 -ZB2·BW075 + ZB2·BK134 
Bulb BA9s Yellow XB2·BK13575 -ZB2·BW075 + ZB2·BK135 
130 V supplied Weight kg 0,115 0,080 0,035 

With 110V:50Hz Green XB2·BK13335 -ZB2•BW035 + ZB2·BK133 
transformer - 110-120 V: 60 Hz Red XB2·BK13435 -ZB2-BW035 + ZB2·BK134 
incqrporated Yellow XB2·BK13535 -ZB2•BW035 + ZB2·BK135 
1,2VA Weight kg 0,170 0,135 0,035 
Bulb BA9s 
6V supplied 220V: 50Hz Green XB2·BK13345 -ZB2·BW045 + ZB2·BK133 

Red XB2·BK 13445 -ZB2•BW045 + ZB2·BK134 
Yellow XB2·BK13545 -ZB2·BW045 + ZB2·BK135 
Weight kg 0,170 0,135 0.035 

._) Bulb required for direct supply: type BA9s incandescent bulb U < 130 V, maximum power 2,6 W 
Neon bulb 110 V < U < 380 V, 0 max 11 mm, maximum length 2B mm (DL1-C.e .. , see page 140). 

Sub-assemblies for supplementary contact adaptation (see page 140). 

Other varslona Bodies for illuminated push-buttons and selector switches: 
with transformers for other voltages from 24 to 600 V (50 or 60 Hz), 
with contacts for low current switching or with tag connections. 
Heads with white, blue or clear push-buttons. heads with black bezels. 
For further information please consult our local agent or representative. 



Spare parts and accessories 
147 

for manual control and signalling units 0 22 and 0 30 

Additional contact blocks 
Description Reference Weight Description 

k 
Reference Weight 

k 

Sub•Haembllea to provide addltlonal contact• 

On XB2-B with 1 or 2 contacts. to provide a 2, 31 41 5 or 6 contact body or a spare 1st or 2nd element 
N/O contact ZB2·BE101 0.015 N/C contact ZB2·BE102 0.015 

ZB2·BE10• 
On XB2·M units with 1 or 2 C/O contacts for a total of 2, 3 or 4 C/O contacts (with spacers and screws) 

) 

ZB2·RB913 

2nd C/O contact ZB2·RB913 0.050 
3rd C/O contact ZB2·RA914 0.055 

3rdand4thC/Ocontacts ZB2·RC913 0.100 

Spare contact blocks, break before make (standard) 
1st or 3rd C/O contact ZB2-RA91 0.040 2nd or 4th C/O contact ZB2·RB91 0.040 
Spare contact blocks. make before break 
tst or 3rd C/O contact ZB2-RA92 0.040 2nd or 4th CIO contact ZB2·RB92 0.040 

Rea!~tor blo£_k _for XB2·MV pilot llghta and XB2·MW lllumlnated=="p=uc.sh~·...cb...cu~tt~o_n...cs__,==-==-c=-=-----~= 
~29/24.Q_ V_supply ZB2-MV04 0.030 38Q{..4_~ Y,,!U=PcPl""y __ ~Z""B"-'2cc..·-M_V~0...c5 0:;.;,.0::;.;3c.c.0 

Spare parts 

Neoprene boots for XB2-MP push-button• (with locking ring) 
Slack ZB2-MP022 0.035 Red 
Green ZB2-MP023 0.035 c,Ye.c,1=-10-w-------=="-cc,-=-c--c'=-- 

Lense• tor XB2·MV pilot llghta (with gasket) 
Green ZB2-MV903 0.005 
Red ZB2-MV904 0.005 

Yellow 
Clear 

Lenses tor XB2-MW lllumlnat'9d push-buttons 
Green ZB2·MW903 0.010 
Red ZB2-MW904 0.010 

Yellow 
Clear 

ZB2-MP024 0.035 
ZB2-MP025 0.035 

ZB2-MV905 0.005 
ZB2-MV907 0.005 

ZB2-MW905 0.010 
ZB2-MW907 0.010 

Bulbs 
ZB2-MP022 Sold in lots of 10 

DL1·BA••• 

Incandescent tree for 0 22.2 mm units Neon type for 0 22.2 mm units 
BA9s base: max dia. 11 mm: max length 28 mm BA9s base: max dia. 11 mm; max length 28 mm 
Voltage Power Unit Weight Voltage Unit Weight 

Reference kg Reference kll 
6V 1.5W DL1-CB006 0.002 110V DL 1·CF110 0.002 
12V 2.6W DL1·CE012 0.002 
24V 2.6W DL1·CE024 0.002 220V DL1-CF220 0.002 
48V 2.6W DL1-CE048 0.002 
130V 2.6W DL1·CE130 0.002 380V DL1·CF380 0.002 

DL1·FA••• 

DL 1·C•••• DL1·EA••• 

ZB2·MV001 ZB2·MV004 

) ~ !ZB2-MZ51 

Incandescent type tor 0 30.5 mm units 
Maximum power 5 W, maximum dia. 18 mm, maximum length 35 mm 
Type BA15d 
6V DL1·BA006 0.010 48V DL1-BA048 0.010 
12 V DL1·BA012 0.010 110/160V DL 1·BA160 0.010 
24 V DL1·8A024 0.010 2201260V DL1-BA260 0.010 
T pe E14 
6V DL1·FA006 0.005 48V DL1-FA048 0.005 
12 V DL1·FA012 0.005 1101160V DL1·FA160 0.005 

-~4 V DL1·FA024 0.005 2201260 V DL1·FA260 0.005 
Type BA9s 
6V DL1·C8008 0.002 24V DL1·CA024 0.005 
12 V DL1-CA012 0.005 
T pe E10/13 
6V DL1·EA006 0.002 24V DL1·EA024 0.002 
Trpe BA7s (for signalling lamps with incorporated transformer) 
6V • 200 mA DL1-GA006 0.002 
Adaptors 
BA15d/E14 ·ZB2-MY001 0.002 BA15d/E10/13 ZB2-MV004 0.007 
BA15d/BA9s ZB2-MV005 0.007 -·- - ····-- ----- 

Tools 
Bezel tightening Extractor for BA15d 
tool ZB2-MZ5 0.165 or E14 bulbs ZB2-AZ6 0.0?_~ 
Tool for mounting · Extractor for 
XB2·MR units :te2:-MZ51 0:030 BA7s or BA9s bulbs xei=:x1a 0.005 

140 
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Selection guide for control and signalling units 

2 ranges of dust and damp protected units 
with double break self-cleaning contacts 

References : see pages 127 to 133 
Characteristics: see pages 142 and 143 
Dimensions : see page 147 

Which range? 

~: 
~ 

XB2·S (0 22.2), if you need 

.• : _,,, 

• Maximum adaptability for a minimum number of parts in stock. 
• Rapid combination of all types of control heads, in all colours, with 
different types of contact bodies. 
• A large number of buttons and pilot lights in the minimum amount of 
space, example: small enclosures, control desks, control panels for 
small and medium size machines (fixing centres 30 x 40). 
• Compact overall dimensions (fixing centres and depth). 
• Rear fixing (by 2 screws) . 

XB2·M (0 30.5), if you need • Standard double pole changeover contact blocks. 
• Monoblock equipment, with non-transformable head. 
• Equipment for use in an environment where gloves are worn, example: 
steel works, foundries, chemical plants, cement works, construction 
industry. 
• Front fixing by bezel. 

Which type of unit in the range? 

Flush push-button for general use. 

fl 
Booted push-button 

Puah·buttons 

Red 

·~ Yellow 

Black 
or 
Green 

PIiot lights 

Red 

• Yellow 

) 
Green 

Illuminated push-buttons 

for better protection in dusty atmospheres. 

Mushroom head push-button for emergencies (or frequent repetitive action: operated with the palm 
rather than the finger). 

Selector switch for selection with indication. 

Key operated selector switch for use restricted to authorized personnel. 

Illuminated push-button for a compact combination of signalling and control. 

Which colour? (Recommended colour code, generally to IEC 73) 
Significance Typical applications 

Action in case of emergency 

Stop or off 

• Emergency stop. 
• Fire alarm. 
• General stop. 
• Stop one or several motors. 
• Combined stop/ reset. 

Intervention • Manual intervention to prevent abnormal ·conditions arising. 
• Override function during an automatic cycle. 

Start or on 

Significance 

• General start. 
• Start one or several motors. 
• Start of machine elements. 
• Close an automatic switching device. 
Explanation Typical applications 

Alarm or danger Warning of potential danger 
or of a situation requiring 
immediate action . 

• Lubrication system failure. 

• Essential item of plant stopped 
by action of a protection unit. 

• Danger to persons from 
exposed live or moving parts. 

Attention or caution Change or imminent change 
of conditions. 

• Abnormal pressure level. 
• Overload - acceptable for a 

short duration onl 

Safety Indication of a safe condition 
or authorisation to proceed 

• Cooling liquid circulating. 
• Automatic boiler control in 

operation. 
• Machine ready for start or re-start. 

These same recommendations apply equally to illuminated push-buttons. However the significance of the 
colour used must comply with both sets of requirements: for pilot lights, when the button is illuminated and 
for push-buttons when functioning as a push-button. 
If correct colour selection Is difficult, a clear lens should be used. 



General characteristics 149 
of control and signalling units 
0 22,2 (fixing) 

References see pages 127 to 131 
Selection guide see page 141 
Dimensions see page 14 7 

Environment 

Confonnlty to atandarda XB2-B, XD2.P: IEC 337-1, IEC 337-2, NFC 63-140, ASE 0119, ASE 1003, BS 4794, VOE 0660 pert 2, 
UL 506. UL 508 CSA C 22·2 n• 14, CSA C 22·2 n• 66. XB2·EV: IEC 337-2. 

Approval• XB2-B standard version: 
CSA: push-buttons and selector switches A600-0600; 
pilot lights and illuminated push-buttons d.c. supply (120 V max); 
pilot lights and illuminated push-buttons with transformer (110/6 V and 220/6 V). , 
UL: push-buttons and selector switches A600-0600; 
pilot lights and illuminated push-buttons d.c. supply (120 V max); 
pilot lights and illuminated push-buttons with transformer (110/6 V and 220/6 V). 
ASE, DEMKO, NEMKO, SEMKO, BUREAU VERITAS, SAHKOTARKASTUSKESKUS, USSR, GL. 
XD2·P standard version: CSA A600-0600. 

Protective treatment Standard version: "All climates". 

Ambient temoeratunt Ooeratina: -25 to+ 70°C. Storaae: -40 to+ 70°C. 

Resistance to vibration 0 60 mm mushroom head: 8 g. Other push-buttons: 15 g. Small joystick controllers: 5 g (from 40 to 500 Hz). 
Conforming to IEC 68-2-6. 

Resistance to shock Push-buttons: 70 a. Mushroom head oush-buttons: 15 o. Selector switches: 200 o. Conformina to IEC 68-2-27. 

Protection against electric shock 
I 

XS2-B XD2.P: Class I, conforming to IEC 536 and NFC 20-030. XB2-EV: Class II, conformina to IEC 536 and NFC 20-030. 

Degree of protection XS2·B, XD2.P: IP 65: flush and projecting: illuminated and non-illuminated push-buttons (mounted). 
conforming to IEC 529 IP 66: booted and mushroom head push-buttons, selector switches, pilot lights and small Joystick controllers (mounted). 
and NF C 20-010 IP 40: double-headed push-buttons (IP 65 on request). 

XS2-EV: IP 40. 

Mechanical life 1 million operations (latching mushroom head push-buttons: 300.000 operations). 

- Contact block characteristics 

Nominal thermal cumtnt 10 A conforming to IEC 337·1, NFC 63-140, UL 508, CSA C 22-2 n° 14, VOE 0660 part 2. 

Nominal Insulation voltage 500 V conforming to NFC 20-040 , VOE 0110, IEC 158·1, 600 V conforming to UL 508, 600 V conforming to CSA C 22·2 n• 14. 

Insulation cat"""'N Grouo C conformina to NFC 20-040 and VOE 0110. 

Contact o......,tlon Slow break N/0 or N/C. 

Contact resistance ,c; 25mQ. 

Operating force Flush or oroiectina oush-buttons - with 1 N/0 contact: 10 N - with 1 N/C contact: 8 N. , 

Additional contacts - N/0: + 5 N - N/C: + 3 N. 

Tennlnal ntfentnclna Conforming to CENELEC EN 50013. 

Short circuit orotectlon 10 A cartridge fuses, g1 or N conformina to IEC 337·18 and VOE 0660 part 2. 

Rated power 
conforming to IEC 337-1 
duty categories AC11-0C11 

AC supply- (ac) 50-60 Hz 

Inductive circuit ./"YYY"\. 

Operating frequency: 3.600 ops/hour .,, 
Load factor: 0,5 c: 

.9 

i 
C. 
0 
0 

) 0.02 · 

0,01 
1 

DC supply:-=-: (de) 

Power broken in Watts 
for 1 million operations 

VoltageV 24 48 120 

./"YYY"\. 65 48 40 

20 40 60 
current in Amps 

I 

]Cabling XB2-B, XD2.P: Screw and captive cable clamp terminals. Capacity: minimum 1 x 0,5 mm~ maximum with 
or without cable end: 2 x 1,5 mm2 or 1 x 2.5 mm-2 or by cable clips conforming to NFC 20-120 (on request). 
XB2-EV: On captive screw and clamo terminals or tabs 6,35 x 0,8 or twice 2,8 x 0,8. 
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General characteristics 
of control and signalling units 
0 30.5 (fixing) 

References : see page 133 
Selection guide: see page 141 
Dimensions : see page 147 

. Environment 

Conformltv to standard• IEC 337-1 NFC 63-140 VOE 0660 oart 2. CSA C 22-2 No. 14 UL 508 and 486. 

Approvals XB2-M standard version: CSA: push-buttons and selector switches 600 V - (ac.) and== (d.c.) heavy duty 
ASE, DEMKO, NEMKO, BUREAU VERITAS, SAHKOTARKASTUSKESKUS. 
UL: push-buttons and selector switches 600 V - (a.c.) heavy duty== (d.c.) 60 W. 

XB2-M special version: 
CSA: pilot lights and illuminated push-buttons, direct supply (250 V max) or via integral 
transformer (24/6 V to 600/6 V). 
UL: pilot lights and illuminated push-buttons direct supply (240 V max) 
or via intearal transformer 124/6 V to 600/6 Vl. 

Protactlva treatment Standard version: "All climates·. "TH" on reauest. 

Ambient temoerature Storaoe:-40 to +70°C. Ooeratino. -25 to +70°C. 

o-tlna oosltlon All oositions. 

Resistance to vibration Pushbuttons, selector switches and pilot lights: :> 15 g (20 to 500 Hz) conforming to IEC 68-2~. 
Mushroom head oushbuttons: :> 7 o (20 to 500 Hz) conformina to IEC 68-2~- 

Resistance to shock 50 o conformina to IEC 68-2-27. 

Electric shock protection Class I contormina to IEC 536 and NF C 20-030. 

i Dearee of Protection IP 65 contormina to IEC 529 and NFC 20-010. I 

Mechanical life Pushbuttons, selector switches: 1 million operations. 
Latchina mushroom head oushbuttons: 300.000 ooerations. 

Contact block characteristics 

Rated thermal current 10 A conformino to IEC 337-1 NFC 63-140 VOE 0660 cart 2 CSA C 22-2 No. 14. 

Rated Insulation voltage 500 V a.c. end d.c. conforming to IEC 158-1, NFC 20-040, VOE 0110. 
600 V e.c. and d.c. contorrmno to CSA C 22-2 No. 14. 

lnaulatlon cateaorv Grouo C conformina to NFC 20-040 end VOE 0110. 

Contact operation Single pole, double break, self-wiping CJO contacts (separate contact blocks must be used for different phases 
or polarities). 

Realstance acroas terminals .;; 25mQ. 

Ooeratlna force for a oushbutton with 1 C/O contact block· 11 N· with 2 CJO contact blocks: 20 N. 

Terminal referenclna Confannina to CENELEC EN 50013. 

Short-circuit orotactlon 10 A cartridoe fuses, 01 or N conformina to IEC 337-18 and VOE 0660. 

Power rating 
Conforming to IEC 337-1 
utilization categories AC 11 and DC 11 

Operating rate: 3,600 ops/h 
Load factor: 0.5 

) 

Alternating current - (ac) 50-60 Hz Direct current== (de) 
Power broken in W 

Inductive circuit .fY"'('Y°\_ for 1 million operations 

VoltageV 24 48 110 
100 85 65 

Cabling Screw and captive cable clamp terminals. 
acit : 1x25 mm2 or 2x1.5 mm2 max. with or without cable ends. 
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Midwest 

• • 

West 

Headquarters 
.. 2002 Bethel Road 

Westminster, MD 21157 
(301) 876-2214 
Telecopier (301) 857-7577 
Telex 265502 
TWX 710-862-9144 

Manufacturing Facilities 
861 Baltimore Boulevard 
Westminster. MD 21157 
(301) ~76-2214 
2002 Bethel Road 
Westminster, MD 21157 
(301) 876-2214 
100 Relay Road 
Plantsville, CT 06479 
(203) 621-6771 

Distribution Centers 
2002 Bethel Road 
Westminster. MD 21157 
(301) 876-2214 
925 Penny Lane 
Schaumburg, IL 60195 
(312) 310-1500 
2024 Exchange Drive 
Arlington, TX 76011 
(817) 261-0104 
19866 Quiroz Court 
City of Industry 
Walnut, CA 91789 
(714) 595-7318 

\ 
_/ 

Regional Offices & 
Technical Centers 
Northeast Region 
629 Clark Ave 
King of Prussia. PA 19406 
(215) 978-4110 
Southeast Region 
2211 Newmarket Parkway 

Suite 108 
Marietta. GA 30067 
(404) 952-3014 

· Central Region 
North Point Plaza 
225 Corporate Court. 
Farrneld. OH 45014 
(513) 874-5740 
Midwest Region 
925 Penny Lane 
Schaumburg, IL 60195 
(312) 310-1500 
Southwest Region 
2024 Exchar;ige Drive 
Arlington. TX 76011 
(817) 261-6653 
West Region 
19866 Quiroz Court 
City of Industry 
Walnut, CA 91 789 
(714) 594-8877 

Sales Offices 
Alabama 205-979-1880 
Cautorrua 714-594-8877 

(Los Angeles) 
415-351-0865 
(San Francisco) 

Colorado 303-934·3.983 
Connecttcut 203-974-3539 
Florida 305,826-0642 

(Orlando) 
305·596,5853 
(M1am1) 

Georgia 404-952-3014 
1111no1s. 312-310-1500 
Indiana 317-876-7122 
Kansas 913-383-9280 
Louisiana 504-454-1013 
Maryland: 301-876-2214 
Massachusetts: 617-887-2688 
Michigan. 313-289-2226 

(Flint) 
616-676-2120 
(Grand Rapids) 
313-541-5454 
(Southlield) 

Minnesota 612-921-3315 
Missouri: 314-966-6690 
Nebraska: 402-399-9702 

* Headquarters 
■ Manufacturing 
♦ Distribution Centers 
• Regional Offices & 

Technical Centers 
• Sales Offices 

New York/New Jersey: 201-325-7414 
New York: (Albany) 518-449-8034 

(Upstate) 315-437-1788 
North Carolina: 704-541-3500 
Ohio: 513-874-5740 

(Cincinnati) 
216-526-3419 
(Cleveland) 

Oklahoma 405-949-9522 
Oregon: 503-661-2992 
Pennsylvania: 215-978-4110 

(Philadelphia) 
412-547-0110 
(Pittsburgh) 

South Carolina: 803-225-8414 
Tennessee: 615-781-4225 
Texas 817-261-6653 

(Dallas) 
7J 3,44 7-0844 
(Houston) 

Virginia: 804- 796-6996 
Washington: 206-883-1453 
Wisconsin: 414-277-9400 

(Milwaukee) 
414-497-9800 
(Green Bay) 

---- . 


