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The large Kingsbury Bearing in
these pictures was built for marine
propeller service. The mounting
contains two journal bearings and a
BB-41 equalizing thruse bearing. The
thrust collar (not shown) is integral
with the line shafting. Four of these
bearings were built for two 20-knot,
30,000-ton, 705-foot transatlantic
liners.

In the lower view is shown also a
small standard Kingsbury Thrust and
Journal Bearing Mouating for a high-
speed centrifugal pump.
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Some of the Uses for Kingsbury
Thrust Bearings

MUNICIPAL SERVICE
Centrifugal Pumps for Water Supply and Other
Purposes.

LARGE AND HIGH-PRESSURE STEAM STATIONS

Steam Turbines, Boiler Feed Pumps, Condenser Water
Circulating Pumps, Coal Pulverizers, Condensate
Pumps, Blowers, Deep-Well Pumps.

HYDRO-ELECTRIC STATIONS
Main Generators, Exciters, Governor Pumps, House
Generators.

ELECTRIC SUB-STATIONS
Frequency Changers, Rotary Condensers.

IRRIGATING SYSTEMS
Deep-Well Pumps, Hydro-Electric Units.

MARINE SERVICE
Propellers, Steam Turbines, Boiler Feed Pumps,
Blowers, Stabilizers.

OIL REFINERIES
High-Pressure Process Pumps, Deep-Well Pumps.

OIL PIPE LINES
Booster Pumps.

SUCTION DREDGES
Main Pumps, Ladder Shafts, Steam Turbines, Pro-
pellers.

PLATE GLASS MANUFACTURE
Grinding Machines, Polishing Machines.
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Self-Aligning Equalizing Thrust Bearings
| —t
Where Kingsbury Bearings Are Used

Kingsbury Thrust Bearings are used to sustain the
heaviest rotating loads used in industry, and also the
heaviest high-speed loads. 1n the former class are
included the rotors of the largest hydro-electric
generators, wetghing more than 1,000,000 pounds,
also the screw propeller thrust of great ocean
liners. In the latter class are included the powerful
steam turbines used in modern central stations. In
heavy hydro-electric and steam turbine service,

dredges, in plate glass grinders, in large speed-re-
ducing gears, and in a wide variety of miscellaneous
applications,  Their cxtremely low coefficient of
friction, and their ahility to endure heavy loads and
high speeds for indefinite periods without measurable
wear, are important factors in their favor,

One of the earliest commercial installations of the
Kingsbury Thrust Bearing was made in 1912 in
a hydro-electric unit at the Holt-
wood  Station of the Pennsyi-

Holtwoeod Statlon of the Pennsvlvania Water & Power Company, Kingsbury Thruse Bearings ure
48 and 56 inches dlameter. They are of the separ.uciv-adi:muble {not equalizing) type, Onc of
al

them s shown in the inset, with one shoe removed and one.

Kingsbury Bearings entail the lcast possible loss of
power. On propeller shafts they have far less friction
than the horseshoe collars formerly used. 1n all classes
of service they are kept cool without difficulty.

In smaller sizes Kingsbury Thrust Bearings are
used 1n marine steam turbines, in Diesel engine
driven vessels, in yachts and tug boats, in vertical
electric motors, and in centrifugal pumps, both
vertical and horizontal, They are used in suction

If of split runner turned up on edge.

vania Water & Power Co., on the
Susquehanna River. The success of
this bearing led to the adoption of
Kingsbury Bearings for all ten units
at that plant and to the rapid accept-
ance of Kingsbury Bearings among
hydro-electric engineers. In similar
manner the use of Kingsbury Bear-
ings spread through the steam
turbme field and then through the
marine field; and they are now
recognized as standard for those and
similar duttes.

The purpose of this bulletin is
to set forth some of the standards
which have been developed, both in
the internal parts of the Kingsbury
Bearing itself and in the mountings
by which it is applicd to various
classes of service. All the thrust
bearings here shown are self-aligning,
and the thrust load is automatically cqualized among
the pivoted segments by which the thrust collar is
supported. The mountings include a wide variety
of applications, using either horizontal or verticul
shafts and employing thrust bearings in sizes from
5 to 45 inches diameter of thrust collar,

The mountings are here shown only briefly. For
more detatled information consult the appropriate
bulletins listed on Page 39.



Basic Principle—the Wedge-Shaped Oil Film

KOTRTING ELENENT

STAT/IONARY
ELENMENTS
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Figure 1: Basic elements of Kingsbury Thrust Bear-
ing, thowing wedgeahaped oil films,

The pninciple of Kingsbury Thrust Bearings is
that of the wedge-shaped film. An oil film between
wwo sliding surfaces (for example, a journal m a
bearing) tends to assume a tapering form, with the
thick ¢end at the entering side.  When the flm is
constantly supplicd with fresh oil, there is a complete
separation of the surfaces and hence no wear. The
actual diffcrence betwecen the thick and thin cnds may
be no more than one or two thousandths of an inch;
vet 1t is essential for proper functioning of the bearing.

VARVAY

Flgure 21 Standard Kingsbury Bearings described herein have
elther three or six shoes,

The film is under maximum pressure near the center
of the loaded area, and the sum of the unit pressures
ts equal to the load carried.

The Kingsbury Bearing makes possible the auto-
matic formation of wedge-shaped oil films under a
thrust load, thus accomplishing in thrust bearings
what a well-designed journal bearing does in the case
of radial loads. This result is sccured by dividing one
of the bearing clements into scgments, usually three
or six in number. ‘These segments are so supported
and pivoted that they are free to tilt slightly. Thus
the oil films assume automatically whatever taper is
required by the speed, load and oil viscosity.

The coefficient of friction of Kingsbury Thrust
Bearings is approximately from .001 to .005, de-
pending on unit load, speed and viscosity of the oil.

It 1s least under the heaviest loads and lowest speeds.
A Kingsbury Bearing will easily sustain loads of 30X}
pounds per square inch of segment area, and higher
pressures are frequently carried, especially in the
larger bearings or when heavy oils are used,

Figure 3: The wedge film in journal bearings.

Figure 4;: The pivoted shoes (a fourth shoe ls inverted
to show the hardened steel bearing button setinto its base),

Figure 6: Standard collar for
bearings with‘ horizontal
shaft,

Figure 5: Standard runner for
bearings with vertical shaft,

THRUAT BLOCK

’
THRUST DECK

Flgure 7: Section of three.shoe vertical thrust bearing, showing oil
circulation and maln fearures of mounting.



Mechanical Elements

The essential elements of Kingsbury Thrust
Bearings are: the thrust collar or “runner,” which is
made of cast iron or steel and commonly turns with
the shaft; the tilting segments or “shoes,” made of
bronze or faced with babbitt; the shoe-supporting
member, called the “base ring;” and means for
aligning the bearing and for equalizing the load
among the shoes. Vertical bearings usually come with
“runner” included and horizontal bearings with the
“collar” included, the latter being adapred for
clamping to the shaft. For all bearings in this bulletin
the equalizing means consist of either a spherically-
seated pair of washers or a set of sensitive rocking
levers called “leveling plates.” See Figures 7and 8.
The spherically-scated washers are used with 3-shoe
bearings, the leveling plates with 6-shoe bearings.

Figure 10: Stvle N

thrust bearlng. For

usc with vertical or
haorirontal shafr,

Figure 11: With

vertical runner

added, Sryle N be.

comes Sivle NV,

The arrows show

directlon of oil
Tow,

The “shoes” have large hardened steel buttons set
into their backs. These bear cither on similar buttons
set into the shoe cage, if the bearing is of 3-shoe type,
or on the hardened surfaces of the steel “leveling
plates,”” if the bearing is of 6-shoe type. The shoe
insets are usually placed to permit the shaft to rotate
i either direction,

The spherical washers and shoe cage of the 3-shoe
bearings must be assembled over the end of the
shaft. The base rings of the 6-shoe bearings are spht,
as shown in Figure 18, This is often a great advantage
for assembling. The base ring of the 6-shoe Style
KV bearing is, however, made in one piece. See

Figure 17. I'or a vertical bearing, as a special feature,
the “runner” may be made in halves without change
of size; but a “collar” used with 2 horizontal bearing
requires, when split, to be made about twice its
standard solid thickness. See Iigures 56 and 58,

Figure 12: Style ]

thrust beasing. For

use with vertical or
horizontal shaft.

Figure 13;: With
vertical runner
added, Style ] be-
comesStyleJV, The
arrows show direc.
tlon of oil low.

{ THRUST BLOCK \
I 1}
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LEVELING PLATES SPLIT BASE

Figure #: Section of six-shoe vertical thruat bearing, showing oil cire
culation and maia features of mounting.

3-S5HOE ELEMENT 6° SHOE ELEMENT

LEVELING
BASE RING PLATE
LEYELING — BASE RING
WASHE

SHOE COLLAR SHOE

Figure 91 Three-shoe and six-shoe double horirontal theust bearing,
with main feapares of mounting.



Lubrication—the Qil Bath

Since a continuous flow of oil between the shoes
and runner is essential, the oil circulation of Kingsbury
Thrust Bearings has been very carefully worked out.
The oil enters from the surrounding space through
passages provided in the stationary part of the bearing,
and on reaching the inner edges of the shoes flows
radially ourward between them. This movement 1s
stimulated by the rotation of the thruse collar.

tical retaining flanges, or with the oil inlet in the
casing if the bearing is horizontal.

In most vertical bearings there 1s an oil retainer
between the shaft and the bearing to prevent escape
of the oil downward along the shaft. Thisis a langed
sleeve, hrted into the mounting. It must come well
above the oil level. See Figure 14,

The oil circulation in horizontal bearings follows

the same direction as in vertcal beanngs.  Similar
provision for inflow and outflow 1s necessary. Figures
43 and following show the use of oil seal rings and
drains at the ends of the bearings.

In vertical mountings the bearing 1s permanently
submerged in an oil bath to a point above the bearing
surfaces. Oil circulation within the bath is automatic,
and no pump is needed except when external cooling
ts used. In horizontal mountings, how-
ever, only the lower part is ordinarily
submerged when the shaft is at rest, and
some form of pump 1s necessary to keep
the bearing cavity full of oil when the
shaft is turnming. However, there is very
little internal pressure to be overcome by
such a pump.

AR VENT
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Shoe cages of the N, | and B series
are keyed to register their oil passages
with the ail circulating holes in the ver-

s ("1 G weLL
o SELF ALGNNG
\ v QUALIZING BALE

-
RADIAL DFARING

Figure 14: Simple mounting for vertical thrust bearing, Amows show directwn of il low,

NOTE: For ddaarness the beatng s shown 25 of Seyle NV, JV or BY, and the shoe-retamng #ange i
integral with 1he base mounting. A hetier alru:n ot amit the shacsetsining Aange and use 3 Seyie LV

Fh le ™ bearing with shoes remuved, ot KV beanng, in which 1he base ring 44 cxtended upward to reinn the shoes.  See Figuses 16 and 17
rh:uv:fnl:lhs::dfned :teer support buttons in Customers preferring 1o buidd a shoe-retaiming Bange integral with rhe base should consule us regarding the
shoe cage. wize and spacing of the od boles shown

Left — Figure 16; Style LV thrust bear.

ing for vertical shaft. Runner isshown

in phantom. For vertical uses this i»

the most convenient form of three.shoe

Kingsbury Theust Bearing, as it does

not reyuire a separate shoe-retaining
flange.

Right —Furure 17: Stvle KV thrust
bearing for vertical shaft. Runner by
shownin phantem. For vertical usesin
ix zize range this i the most convenient
form of six-shoe bearing, as it does not
require aseparateshoe retaining lange
Style KBV (sec PPage 19) offers the
same advantage in the larger sites,




For the most-used applications of Kingsbury
Bearings we have developed certain standard mount-
ings, which are completely self-contained as to bearing
and cooling arrangements. In the horizontal mount-
ings circulation is maintained by a device called :
pumping ring, operating on the viscosity prmuplc
It delivers a large volume of oil, which floods the

Figure 18: Siyle ) bearing, with thoes removed 10 show
leveling plates; alwo one ncparate leveling plate. Style ] or
B must be usedd where split construciion is necessary for
ausembling. In vertical bearings a shoe.retaining flanyr is
required elther as an integral part of the thyua deck (see
Figure 14) or as a separate ring {see Figure 12).

Figure 21: Style JHN double thrust bearing for harizontal shafr,

Figure 22: Style NHN double thruat bearing for hasizontal shafe,
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LEVELING PLATE JONT & BAIL HING

Figure 19; Devcloped section, lhowinz' how the leveling
plates of Style Jand B ihrust bearings distribute the load egually
among the six shoes,

it INLET
'L CUTLET -

ATTOP N ) ;\g, \\\!/': . q\

Flgure 20: Simple mfmnl!nr fur a slngle horlzuntal thrust bearing.
Arrows show direction of ol Bow. See also Flgure 94, Page 34.

bearing quickly at the starc and maintains a rapid
circulation. For mountings constructed by the cus-
tomer, a gear pump is recommended. In all mount-
mgs designed for forced lubrication with external
cooling, the o1l inlet and outlet must be located as
shown in the drawings.

Figure 23: Sevle JH) or BHB double thrust bearing for
horizontal shaft.



General Information

Figure 24: Combined thruat and radial bearing with cooling
cotl, (Compare Flgure 37 on Page 31.)

Cooling

As Kingsbury Bearings are used for relatively
heavy loads, and often for high speeds, the heat
generated in them requires attention. At moderate
speeds and loads simple radiation, aided by the oil
bath circulation, is often sufticient. A fan may be
added when needed. Heavy loads and high speeds

require water cooling.

If air cooling is employed, the size, design and
location of the housing will affect the radiation.
Mountings are available having vertical outside fins
and special internal fins. A nearby moving part, such
as a flywheel or armature, may give sufficient air
movement; or a fan may be mounted on the shaft,
Figure 36 on Page 31 shows one arrangement which
we can furnish for transferring heat rapidly from the
oil to the surrounding air.

Table IV on Page 13 shows speed limits permis-

sible for air-cooled bearings under average conditions,
using plain mountings (not ribbed). It is based on a
room temperature of 80 degrees F. and o1l having a
viscosity of 300 to 400 Saybolt at 100 degrees F., with
free circulation of the air, With ribbed mountings and
good air circulation, the speed may be increased 23
per cent or more. For adverse conditions it should be
reduced 23 per cent. For higher speeds the oil may
be cooled by pumping it through an external coil
placed in the path of moving air. See Figure 40 for
oil circulator.

Water cooling may be accomplished by a cooling
cotl in the oil bath itself, or by pumping the oil
through a coil of pipe in an outside water bath. (See
Figure 40.) In the self-contained mountings mentioned
on the preceding page, the cooling coil 1s contained
in an oil reservoir built into the mounung. Water
cooling is used for the highest speed service. See
“Typical Mountings,” Pages 28 to 38.

Single and Double Thrust

Kingsbury Bearings may be arranged to take
thrust in either or both directions. Sometimes the
normal thrust is in one direction, and the reverse
thrust 1s considerably smaller. In such cases a 6-shoe
bearing can be used for the normal thrust and a 3-shoe
bearing of the same diameter, having half the capacity
of the 6-shoe bearing, for the reverse thrust,

Self-Contained Kingsbury Bearings

Included 1n Pages 28 to 38 are a number of
Kingsbury Bearing units which are completely self-
contained, including radial bearing, automatic oil

Figure 25: Snliltv‘)u equalizing double

thrust bearing, Style BB, together with

split facing collar of T!Fr A, See also

Figure 58, Page 38, his bearing is

shown on Page 38 In the mounting,
Figure 57.



circularion and coolers where required.  We can
furnish such self-conrained unirs for borh verrical and
horizonral shafts, and a number of rhem are stand-
ardized in sizes up to 45 inches diamerer of thrust
collar. They are arranged to be readily arrached to a
flange or deck of the cusromer’s machine, and their
load-carrying capacity ar stated speeds is guaranteed.
As rhey have auromatic ail airculation, rhey do not
require any external pump. These and other mount-
ings shown on Pages 28 to 38 are more fully described
in Bulletins Nos, (3-1 and S for horizontal shafts, and
Bulletin M for vertical shafts. See Page 39 for full
description of our publications.

Electrically Insulated Thrust Bearings

In elecrrical machinery, especially for high speeds
and heavy loads, it is frequently necessary to insulare
the bearings to protect them from injury by stray
electric current. Bearings with insulated sub-bases
are furnished when specially ordered. See Figure 33,
Page 30. The extra heights required by such bases for
the larger bearings are listed with their dimensions.

Installation and Operation

[For minimum heating it is necessary to use oil of
viscosity suited to the speed and load. We specify the
proper oil viscosity with every bearing, and mark it
on the nameplate.

General instructions are packed with each bearing
and in every box of spare parts. Copies are sent also
to the purchaser’s engineering department.

Patents

Kingshury Thrust Bearings, their lubrication,
cooling and mountings, are protected by many
patents in the United States and in Canada,

Figure 26: Split type equalizing double
thrust bearing, Style BB, Used when
thrusecollaris integral with shaft, Style
1] is simoilur, This gc:rin: is shown on
page 35 in Figures 49 and 50,

Inquiries and Orders

Kindly apply ro our nearesr office for prices and
delivery. The internal parts whose dimensions are
tabulated herein are in srock for a wide range of the
smaller sizes, Sometimes special runners or collars are
required, but srandard bases and shoes should always
be used if possible. Certain of the mountings shown on
Pages 28 to 38 are standarized in rhe smaller sizes, and
can be furnished complete ar short norice. See cap-
tions on those pages marked “STANDARDIZED.”
Other bearing sizes and mountings can be furnished on
reasonable notice. Those required to meet special
conditions are built to order, and sufficient time
should be allowed.

All inquiries and orders should be accompanied by
full information as to service intended, space aviailable,
shaft diameter through thrust bearing, thrust load,
shaft speed, type of mounring and preferred method
of cooling,

Thrust Capacity

The safe load for a Kingsbury Bearing depends
chiefly upon three factors: bearing size, shaft speed
and oil viscosity. An increase in any of these factors
increases the permissible load without changing the
thickness of the oil film. Kingsbury Bearings carry
heavier loads at high than at low speeds. The co-
efficient of friction is least when rhe bearing is well
loaded.

Tables 1, 11 and 111 show rated capacities of G-shoe
and 3-shoe standard Kingsbury Bearings respectively
at various speeds. These tables apply to both vertical
and horizontal bearings. They are based on a wvis-
cosity of 150 seconds Saybolt at the operating tem-
perature. These capacities may be safely exceeded by




10 per cent and even by 25 per cent if the oil viscosity
ts increased in the same proportion.
bearing pressureshould not exceed 400 pounds per square
inch of segment area, which is the safe limit of mechan-

Table 1

SIX-SHOE BEARINGS

However, the

Rated Thl‘uSt Capacities: Sizes 5 to 17 inches

(In Pounds)

ical strength for the bearings histed in chis bulletin,
Consult us freely about special conditions, such as
loads, speeds and proportions outside the range given,
and overloads exceeding 25 per cent.

A Revolutions per Minute
Size b i s = 2= —
e o 100 200 ] 400 0 | 1200 1800 2500 2600

s 125 1,440 1,700 2,000 2,400 2,600 2,000 3,200 3500
6 18.0 2,300 2,700 3,200 3,800 4,200 4,600 5,000 5,500
7 245 3,300 3,900 4,700 5,600 6,200 6,800 7,400 3,000
8 32.0 4,600 5,500 6,600 7,800 8,600 9,600 10,400 11,400
9 405 6,200 7,400 8,800 10,400 11,400 13,000 14,000 15,000
1% | 351 9,200 10,800 13,000 15,400 17,000 19,000 21,000 22,000
12 720 | 12,800 15200 | 18,000 21,000 24,000 26,000 28,000 29,000
1311 9LL | 17200 20,000 24,000 29,000 32,000 35,000 36,000 36,000
15 | 1125 | 22,000 26,000 32,000 37,000 41,000 45,000 45000 | ...
17 | 1445 | 30,000 36,000 43,000 5000 | 57,000 | 58000 58,000

L] .
Table II Rated Thrust Capacities: Sizes 19 to 45 inches
(In Pounds)

SIX-SHOE BEARINGS

= hr?l Revolullonxper)_-l-lnule oy =l
54, In. 70 100 150 | 200 300 500 700 900

19 | 130 37,000 40,000 44,000 18000 | 53000 | 60,000 85,000 | 69,000
a | 20 47,000 51,000 57,000 61,000 88,000 77,000 84,000 89,000
23 | 264 59,000 65.000 72,000 77,000 85,000 97,000 105000 106,000
25 | 312 73,000 80,000 88,000 95,000 105,000 119,000 123,000 | 123,000
27 | 384 85,000 97,000 107,000 115,000 127,000 144,000 146,000 | 146,000
29 | 420 | 106,000 116,000 128,000 137,000 152,000 168,000 163,000 o
3 | 480 | 125,000 137,000 151,000 162,000 180,000 192,000 192000 | ...
3| 544 | 146,000 160,000 | 177,000 189,000 210,000 220,000 220,000
a7 | e | 195000 215000 | 235000 250,000 275,000 275000 | ... .. S
ar | 840 | 230000 275,000 | 305,000 325,000 335000 835000 | ......
45 1012 ' 315,000 315,000 | 385,000 405000 | 405000 | ... | ...

Note: For bearings of larger sizes and areater capacities, consult us, and alsa refer to our lires of Adjustable Bearings and Spherieal
Bearings, See Page 39,



L] L]
Rated Thrust Capacities: Sizes 5 to 17 inches Table 111
(In Pounds)
THREE-SHOE BEARINGS
B i Area Revolutions per Minute .
Sq. In. 100 200 400 800 1200 1800 2500 3600
5 6.3 | 720 850 1,000 1,200 1,300 1,450 1,600 1,750
6 9.0 1,150 1,350 1,600 1,900 2,100 2,300 2,600 2,750
7 12.3 1,630 1,950 2,350 2,800 3,100 3,400 3,700 4,000
8 16.0 2,300 2,750 3,400 3,900 4,500 4,800 5,200 5,700
9 20.3 3,100 3,700 4,400 5,200 5,700 6,500 7,000 7,500
1014 278 4,600 5,400 6,500 7.700 8,500 9,600 10,500 11,000
12 | 36.0 6,400 7,600 9,000 10,500 12,000 13,000 14,000 14,500
1314 4568 8,600 10,000 12,000 14,500 16,000 17,500 18,000 18,000
15 56.3 11,000 13,000 16,000 18,500 20,500 22,500 22500 | .. ...
17 | 723 15,000 18,000 21,500 25,500 28,500 29,000 26,000
. L] L]
Maximum Speeds for Air-Cooled Operation Table 1v
Average Air Conditions (See Notes Below)
Revolutions per Minute
Theust Load 6-Sboe Bearings for Vertical or Horlzontal Service 3-Shoe Bearings for Vertical or Hortzontal Service
ba.
oty | Single ] Double Single J Double
A B A B A B ' A B
2,000 450 320 385 205 565 330 485 305
4,000 360 255 310 240 455 275 390 235
8,000 285 220 245 195 360 230 310 210
12,000 250 1956 215 170 315 205 270 190
20,000 210 165 180 145 265 180 230 163
30,000 180 145 155 130
40,000 165 135 140 120
60,000 145 120 125 105 P
80,000 130 110 115 brd "
120,000 115 96 99 86
200,000 07 84 84 75 |
= | i
Typical | Fig. No. 28 | Fig. No. 34 | Fig. No. 81 Fig, No. 28 ! Fig. No. 34 | Fig No. 31
Mounting | Fig No. 46 Fig. No. 47 | Fig. No. 51 | Fig. No. 46 | ! Fig. No. 47 | Fig. No. 51

Assumptions: Surrounding air can pass freely over vertical

walls of mounting. Maximum air temperature about 80 degrees F.

Viscosity of o1l about 400 Saybelt ar 100 degrees F.

Vertlcal Service: UsccolumnAwhen radialbearingisomitted,

or when it is placed below the thruse and cooled by machine
frame. Usc column B when radial bearing s above thethrustbeanng,

Horizontal Service: Use Column A when thrust mountng
contains no radial bearing or when mounting is enlargad propor-

tionately because of the additien of a radial bearing.

Use Column B for very compact mountings with a radial
bearing. For compact mountings containing two radial bearings
use 90 per cent of speed in Column B.

Where “Typical Mounting' thows water cooling coil or external oil eirculasion, such cooling device {5 assumed ta be omipted.



Air view of Sun Ol Company Refinery, Marcus Hook, Pa. Kingsbucy Thrust Bearings are used in the multl-stage centrifugal pumps by which hot oil,

under high pressure, is moved through the refining processes,

ey are used also on the propeller shafts of the ocean and river tankers, some of which

arc seen in the foreground,

STANDARD INTERNAL PARTS

The internal parts of self-aligning equalizing
Kingsbury Bearnings are standardized in sizes from
3 to 45 inches diameter of runner or collar. Larger
sizes are also furnished when required. They may be
bought either with or without the runner or collar.
On Pages 16 to 25 they are listed in detail,

To customers ordering frequently, the following
notes will be helpful:

Runners and Collars: The “runner” for a
vertical shaft differs in shape from the “collar” for a
honizontal shaft. In the bearing style identification
the letter V indicates that the bearing referred to
includes a separate runaer for vertical service. H
indicates a separate coffar tor horizontal service.

Three-Shoe Bearings with Vertical Runners:
These are regularly made only in sizes up to 17 inches,
and are identificd by the letters LV and NV. They
are characterized by the use of sphencal leveling
washers, as shown in Figure 7. Oil enters the recesses
in the bottom of the shoe cage, as shown by arrows
in the photograph, Figure 11, and flows radially
mward to the shaft and then to the shoes. Thence it

passes outward bhetween the shoes. The shoe cage
restrains the shoes against rotation with the shaft,
but not against outward displacement. The various
base elements of these bearings are solid rings.

Bearings LV have a raised rim to retain the
shoes against radial displacement, hence they do not
require separate shoe-reraining flanges in the mount-
ings. Holes for the entry of oil are drilled in this rim,
and must not be covered by any surrounding struc-
ture. See Figure 16, Page 8. This 1s the most gen-
crally useful type of vertical 3-shoe beanng.

Bearings NV require that che cquivalent of the
raised rim in the LV bearing be included in the
customer’s construction in order to retain the shoes.
See dotted lines on Page 16, also alternate construction
with separate shoe-retaining ring, Figure 32, Open-
ings for the entry of oil are essential, and we should
be consulted about them. Sec Figures 14 and 27. The
shoe cage 1s keyed, so thar the o1l passages in it will
register with the openings i the customer’s con-
struction. These bearings are useful also where the
space is very restricted, as where the housing s just
large enough to receive the runner and shoes.



Six-Shoe Vertical Bearings: In 6-shoe bearings
the leveling plates are set into the base ring, and the
latter has raised lugs which hold the shoes apainst
rotaticn. See Figures 18 and 19, Page 9.

In all 6-shoe bearings o1l c¢nters slots under the
base ring, and thence follows the same paths as
already described. The oil passages must be kepr open.

One O-shoe bearing is made, for vertical shafts
only, with a raised rim integral with the base ring. It
is designated Style KV, and is furnished only in
sizes up to 17 inches. See Figure 17, Page 8. The
base ring of this bearing is not split. Where split
canstruction 1s not required for assembling, Style
KV is the most convenient vertical 6-shoe bearing
within its size range.

Styles JV and BV have no raised rim on the base
ring, and the latter 1s made in halves. They require a
retaining rim to be furnished in the customer’s con-
struction, as shown by doteed lines, Papes 18-19, for
holding the shoes in place radially. Cored oil holes
must be provided, leading to the oil slots in the base
ring, and the base ring must be keyed so that the
holes and slors will register. We should be censulted
regarding this. Styles [V and BV, like Style NV, are
useful also in restricted spaces.

Style JV is made in sizes up to 17 inches, Fraom 19
inches upward Style BV replaces it.  The two are
identical except that the base ring in Style B is more
shallow, hence the oil slots in it must be supplemented
by corresponding oil slots in the customer’s con-
struction.  See dotted lines in the details marked Oil
Slots, on Page 19.

In Style KBV a shoe-retaining band is clamped
around the upper part of the base ring; hence the
base ring requires locating only by dowels. 'This
style is built in sizes 19 inch and upward; see Page 19.
les base ring is made in halves, with bolted joints.

Bearings Without Collars: Without “runner”
or “collar,” the 3-shoe bearing is designated simply
N, and the 6-shoe bearing simply | or B. They are
employed with integral chruse collars, and may be
mounted either verrically or horizontally. Examples
of their use are shown in Figure 30, Page 29, and
Figure 48, Page 35. Double bearings made up of two
such single units, for use with a shaft having an
integral collar, are designared Style NN, J] or BB.
See Figures 31 and 49. In all cases our recommenda-
tions regarding oil passages, keying, and so on, must
be carcfully followed. Threc-shoe bearings are regu-
larly furnished only up to [7-inch size.

Horizontal Bearings: Wicth a separate collar of
the type used with horizontal bearings, the single
J-shoe bearing becomes Style NH. The double 3-shoe
bearing with one collar becomes Seyle NHN. Seyles
JH and BH are single-thrust bearings of Styles [ and B
with collar added for a horizontal shaft. Styles JHN,
JH]J and BHB are the double bearings of their re-
spective types, Style JHN having 6 and 3 shoes, and
the others 6 shoes on each side.

In horizontal mountings, when running, the entire
bearing to the top of the housing ts Hecded with oil,
circulation being maintained etther by the viscosity
pumping ring forming part of our self-contained
bearings or by other adequate means,

Hydraulic Dredge "Winois," Great Lakes Dredge & Dock Company, Chlcago. Heavy duty Kingsbury Thrust Bearing and independent Kingsbury
Journal Bearing used on the pump shaft.



3-Shoe Self-Aligning Equalizing

s il

KEYWAY IN
J-COWELS 3- DOWELS _1"\ SHOE CAGE
EQUALLY SPACED EQUALLY SPACED J -  JJ
G — - —— — —_
-Il. g s '
H_F_ —_— T o] Mg BS
Bt 2 -I ?AE! W] 8 ]
!n (157 SEm——g 2 I j{ " 1 Y
UNNER v o0~ - RUNNER| A O —
ke ey, R | Rt s J N — s
et i S NSOk — R C =
D | 7 RN L — DT M NN L sHoE (=
AL HOE : bl SHOE) | T
" 155 = g | B
1 ' X, 1 0
SHOE CAGE | N L "
1y ] o iy 1] soecase 1% 1 |
A3 -
ax {1\ 8ASE Ring iR 4% \ “ease rins
/ LEVELING WASHER LEVELING WASHER )
U [BORE OF RECESS)~"—— = :
{ 3-DOWELS f——— C (BORE OF CASING)— =

THIS DASE MAY BE CENTERED HY _ PACE
THE DOWELS OR BY DIAMETER “U Tacskea o

STYLE LV STYLE NV

NOTE: See Figure 14 for oll circulating holes in dotted flange surrounding
Style NV bearing with auwtomatic lubrication. Sec Figures 30 and 44 for
location of oil inlet with forced lubrication,

T ] i
1.V-5 LV-6 LvV-7 LV-8 LV-9 | LV-16} LV-12 (LV-13'4| LV-15 LV-17
Identification NV-3 | NV-6 | NV-7 | NV-8 | NV-9 | NV-10%; | NV-12 |NV-13%| NV-15 | NV.17
Area (Net Sq. In.) . . 6.3 9.0 12.3 16.0 20.3 278 36.0 45.6 56.3 723
Cap. at 150 lbs. 1 1q. in. 45 1,350 1,845 2,400 3,045 4,140 5,400 #5840 8,445 10,845
Cap. at 250 1bs. 1 sq. in. 1,575 2,250 3,075 4,€00 5,075 6,900 9,000 11,400 14,075 i 18,075
(Capacity varies with speed. Congul T-I£It 1 an Page 13)
=22 1V Bearing, complete| 10 17 27 39 54 84 125 175 230 325
£Z NV Bearing, complete] 8 14 21 29 42 85 98 140 185 270
o4 Spare Runner . 3y Hla 8 12 16 26 43 [} 81 117
23 3 Spare Shoes 1 13§ 8 414 6 10 | 13 1714 2214 a1
] ALL DIMENSIONS ARE IN INCHES ]
B (Bore) 3.375 4.000 4.625 £5.250 6.000 7.000 8.000 4.000 10.000 11.250
G 5.375 6.375 7375 R.375 0375 11.000 12.500 14.000 15.500 17.625
1 2 3Me 3% 4;?5 414 5 5% 6 i 8
Kiy o v ;;9‘ Q Q [ e ﬁ 6 9? ﬁiﬂ b1
F (Nominal Size) 5 B 7 8 9 1014 12 1314 15 17
G . 51 8% | 7 8 915 | 101M¢ | 12Ms | 18134¢ | 163a | 174
H . 153 2Kg 2/{2 2&(& 3 334 3,5 44 1& 54
I 498 | 28" | 8 | a%e | wis | K [ 8o | 6 | et | i
J : 2 He % Mo Mo Bia | 62| Y | He Yo
3. . 322 ijs %u %a ;}5 W2 3‘?; Y ¥4q ;}e
K . Loit R g K [ % 2 e 1442 e 4a W
L . HUs I1e 2 14 e % Y 13 4
M | 2{144 3& 355 | aite e | s | ﬂﬁ 1%e | 834
| N . M Aa % i 9 1 1% 1 134 114
NN e M % HAe <] 14, 3 13 126
o . 21% 325 KEEe a4 4% 5%¢ 6244 'Lé 8 9
P, e 3 4 e e 4 Hs 3% ] Bt bt
Q . 234 33 334 4%{s 47 514¢ | 6 7 8 9% s
s T2 u A %‘? ;isz %16 1342 Ao %giz %
| T . e 14 LM Rt 3 1 1M 134 14 134
U " 6.000 7.000 R.000 0.125 10.125 11.750 13.375 14.875 16.500 18.625
v %4 14 134 115 134 2 244 214 2y
Wi wm o s g 2% 2% | 3% 3% 134 546 5'¥s | 845 ™6 834
X (Chamfer) M Y2 Yy K2 142 2% % %%
z ... 5i4; | 6 674 73 8% | 105" | usgs | 13" 14%‘ mﬁ




3-Shoe Self-Aligning Equalizing

FTT Ir
s e L )

e
%

C te
Boreon T

CASING '

2
Gtz

=

N
—H—

STYLE N
(Single)

Vertical or Horizontal

STYLE NN
(Double)
Vertical or Horizontal

NOTE: Openings opposite oil glots must be provided in surrounding ring
if auromatic lubrication is used. See Figures 30 and 44 for oil inlet with
forced lubricatton.

N-5 | N-6 | N-7 | N-8 | N-9 | N-t0vp| N-12 | N-t3| Nts| Nz

ldentifie:
sIpReion NN-5 | NN-6 | NN-7 | NN-8 | NN-9 |NN-10%4) NN-12 (NN-13'5 NN-15 | NN-17
Area (Net Sq. In.) . . | 63 9.0 128 | 160 | 203 | 276 | 360 | 456 | 563 | 723
Cap.at 150 Ibs. 1 sq.in. | 945 | 1,350 | 1,845 | 2,400 | 3,045 | 4140 | 5400 | 6,840 | 8445 | 10845

Cap. at 250 Ibs. 1 sq.in. | 1576 | 2250 | 3,075 | 4,000 | 5075 { 690 { 6,000 | 11,400 | 14075 | 18,075
{Capacity vaties with speed, Consu It Table 111 an Jage 10

gé‘ N Bearing, comptete | 43 814 13 17 26 39 55 79 104 153
#°; NN Bearing, comptete] 914 17 26 34 52 78 110 | 138 208 306
=3 3 Spare Shoes 1 1% | 3 4y 6 10 | g o2y | o
ALL DIMENSIONS ARE IN INCHES
c . . .. 5376 | 6.375 | 7.375 | 8375 | 9375 | 11000 | 12500 | 14.000 | 15500 | 17.628
F (Nominal Size) = . 5 6 7 8 |9 1014 12 134 15 17
S ST

TP 2Me | 2% 214 | 3 334 3% 1Y 434 534
e n w v 5 s g %42 e He A Hs M2 Y42 Y s He
N oo oo v e« | %o | M | X | % | Wl | o | s
N o e ow o o o 84q % He 51 Me | M e # 3 134s
Py v w5 o5 @ s (e % 3% e Tie 3 As 34 e b<1
Q o 24 3% 34 43 124 514e | 6} e 8% 9N
R(Rad). . . . . 342 I3z 342 342 342 <1 M » %42 83
T ., . . . .. {e 16 13{s e | 1 1% 13s 134 1% 134
X v o ow v @ o W 1 1% 13 114 134 2 24 2% 224
Y Coh e . |8 8% 734 814 924 10145 | 12346 | 188346 | 15%s | 17%
z o W e 54s 6 814 7Y% 8% | 104 1145 13 1414 1614




6-Shoe Self-Aligning Equalizing

P xeyway o

NOTE;

Thrust blocl should be

a free fit in bore “8” of runner

3- DOWELS 3-DOWELS BASE RING
EQUALLY SPACED EQUALLY SPACED + & 5
i \ S S
i =te— M8 ——
RUNNER ] o FM&:? . Lo —— o
=TV ey = ————— -5 i gt
F— 11T I R F =N
Ie] I N SHOE r " D [ . : QHDEr- f'l
H -Q - H | L
! LEVELING PLATE (J) H-aq— L
BASE { . T
l 7 {aine - iJL,\ - s Miea LB
&% & ‘o1 5L0TS % ‘ 1\ "LEVELING PLATE
um.:.v ..mcm \BASE RING
307 FROM DOWELS. - 7
U(BORE OF RECESS) ; {-—4{-—~—c(aou OF CASING)
3-DOWELS EQUALLY SPACED 3-01L SLOTS EQUALLY SPACED
30 * FROM
STYLE KV STYLE )V
NOTE: Openings opposite vil slots must he provided in surrounding ring
if automane lubrication is uvwed. See Figurex 10 and 44 for oil inlet with
forced lubrication,
KV-5 KV-6 KV-7 KY-8 KV-9 |KV-10145 | KV-12 | KV-13l4| KV-15 KV-17
Identification Jves | avie | aviz | avs | Jvoe | Jvoieni | Jvoiz | Jvaadvs| Jvets | Jvaz
Arca (Net 8Sq.In.) , . 12.5 158.0 24.3 32.0 405 33.1 72.0 91.1 112.5 144.5
Cap.at1501bs, deq.in. | 1,875 | 2700 | 3675 | 4800 | 6075 | 8265 |10800 | 13,665 | 16,875 | 21,675
Cap.at2501bs. keq.dn. | 3125 | 4500 | 6,125 | 8000 | 10125 | 14775 | 18,000 | 22,775 | 28,125 | 36,125
(Capacity vaties with spe Consulr Table T on Page 12) -
2% KVBearing,complete! 13 21 31 44 60 03 134 183 252 380
£Z ]V Bearing, complete| 914 16 25 35 48 76 126 156 213 220
i Spare Runner 34 544 8 12 16 26 43 61 81 117
E3 6 Spare Shoes . 2 335 6 9 12 20 26 35 43 62
ALL DIMENSIONS ARE IN INCHES
B (Bore) . 3.375 4.000 4.625 5.250 65.000 7.000 8.000 4,000 10.000 11.250
C k 5.375 6.375 7.475 8.375 9.375 11.000 12.500 14.000 15.500 17.625
D 244 3Us 394 44 4la 5% 5% 614 T8 ]
E : s 43 % s s 1 He %4 e <t
F (Nnminnl Sizc) s 4 5 8 0 1044 12 1344 15 17
G . 514 614 74 RVF alg 1013 112345 13130s | 153, 174
H 134 24 234 it 3 334 3% 44 -I‘g B3
_l 2}s 235 BR% 32 41 4% N 64 6134 734
J o 2 Hs M Mo M T 1342 1% Ae Ha
JI . 42 e e e Heo }ée 42 24 ) Ae
K % 4% i %a | M | e | el W | B4L | W
L. e s L3 L He % 24 Al b
M 2 3% | 8% | 4lfs | 4%e | s¥e 6% | 79 | 8l
N b2 Y ] 1 W 1 ¢ 124 114 134
NN & 4 He 14 Ha 58 e b1 YUe s
0 2li4s 3Ms 3 4}4 424 3 611¢ 6 : 9’
P g it He § (] e A ¥ /fﬁ % e | :‘/3'
(S) 2:’750 31,2/50 3:;50 4;{13 4%’75 5;5}38 $4.500 7.3413 5,1125 9}1/88
: 2 ) 2 1 113 Ao Y4y 4
T e | e | e | e 15 | e | 18 | gt |y
U (Bore of Recess) . 6.000 7.000 8.000 9.125 10.125 11,750 13 375 14 R75 16 500 lR 625
Vi« 5 w5 W 5 1 114 1% 134 134 24 % 24
w i 234 2% 334 3% 435 S4e 51%0 624¢ T4¢ 1 84
X (Chamfer) 52 Yu 32 ¥a Y2 P P64 Ha 4 Me
z . ., 54e 6 675 73 83¢ 1054 nd; | 13 1414 1614
2710



6-Shoe Self-Aligning Equalizing

§-DOWELS
EQUALLY SPACED
*L: 9 RUNNER |
F—=—=t—1p
e - T
SHOE | i .
RETANCY 2% —
} ETA % - 7
0 F—— BASE RinG L
SHOE  [NPALVESJ
—i

LEVELING PLATE

ra 2.

sSiey Soacen oty
L

IO FROM DOWELS

C[BORE CF RECESS)
©-DOWELS EQUALLY SPACED

STYLE KBV

@

EQUALLY SPACED

~DOWELS

1
KEYWAY IN /J_fl"é
BASE RING I

Ak

\ T‘ <] ] S
1
| EES ; - ;
]nwmtg ‘| V0
=T
o T F—— BASE RING NN
Loy I LT Mol pisttot.
I -11_-1 LEVELING PLATE g L
¥ = = 2X

C fﬂoﬂ-l oF CASING)

,6-0IL SLOTS EQUALLY SPACED STARTING
IT1"FROM KEY CLOCKWISE LOOKING FROM ABOVE.

STYLE BV

NOTE: Openings opposite oil slots must be provided in surrounding ring

If wutomatic lubrication is used,

forced lubrication,

Sce Figures 30 and 44 for oil inlet with

a free fit in bore “B” of runnor

T KBV-19| KBV-21 [KBV-23 [KBV-25|KBV-27| KBV-29|KBV-31 |KBV-33 |KBV-37 [ KBV-41| KBV-45
- * | "BYV-19| Bv-21| BV-23| BV-25| BV-27| BV-29| BV-31| BV-33| BV-37| BV-41{ BV-d5
Aren (Net Sq. In.) 180 | 220 | 264 312 . 364 420 480 | 345 (84 840 | 1012
Cap.at2001bs. 15q.in. | 36,000 | 44,000 | 52,800 [ 62,400 ' 72,800 | 84,000 | 96,000 | 109,000 | 136,800 | 168,000 | 202,400
Cap. at350 Ibs. 1 5q. in. | 63,000 | 77,000 | 92,400 | 109,200 | 127,400 | 147,000 | 168,000 | 100,800 | 239,400 | 294,000 | 354,200
{Capacity varies with speed. Consult J(':M:I on ﬁ'u: 12) J -
.2 anoﬁeﬁzi:;ﬂ' 300 512 | 635 | 826 | 1,020 | 1218 | 1475 | 1875 | 2478 | 3,260 | 4,310
o
3B ‘f:g"":i;;}ﬁ;e 306 | 507 | 620 | 818 | 1,007 | 1,203 | 1457 | 1,850 | 2458 | 3,237 | 4,285
Eé Spare Runner 159 195 223 312 364 426 | 497 | 600 795 | 1,027 | 1,275
6 Spare Shoes 01 122 185 227 242 j 305 | 388 550 | 666 818 | 1150
ALL DIMENSIONS J;H._'f‘ IN INCIIES
B (Bore) 12.625 | 13.750 | 14625 | 16.000 | 17.125 | 18.000 | 18.875 | 20.500 | 22.375 | 24.500 | 26.750
C : 20.250 | 22:250 | 24.500 | 26.500 | 28.750 | 30.750 | 33.000 | 35.000 | 40.000 | 43730 | 48.000
D, 3 | 8y 814! 9%s | 104 | 1036 | 11 ny |12 | 14 13%
E. % |1 1 1 1ea e B TR ¢ i B R P s 1+
F (Nominal Size) 19 21 23 25 27 29 | 31 33 37 41 43
G . 19 21y |23 |28% |24 | 293¢ |33 [33% [y | a1y | 45k
M. 4 5% 5l | 63s | 6144e| 7 75 | 8l | o 10 11
1. 8 9 1034 | i’ | ad | ek | il |15l |17 19 21
J 1744 14 14 21 b1 15{s g | 13g 14 1
JJ 134 gé % 14 ﬁ 1a e s %’fu 4 ¥
X B ol 8 | 8 | % | ¥ | x| Wl %] | % | K|
L. 1 Y 14 | 134 | 13 | 1% | 1% | 1% | 1% | 1%
M. 0% 1108 | 11¥s | 12¥s | 1336 u}}j 150 | 183 | 18} | 2015 | 22i¢,
N . s |1 1 B | e | 18 | Vs | e | 1%e | 14| 1N
NN 1 1 134 | 13 1% | 11 1 1% 13%,] 2V 23¢
0. o L |2 | 14 155 mg 173 [ 193¢ ( 2135 | 2315
P. % 1 1 134 1% 1 1 14 134 1% 2
0. 105 (1134 12% |14 |15 16y | 17 18 205 | 23 25
5. 1944 ?He ﬁ‘io 1l4e 3¢ 1i{g {i{n é{n 1 1 1
T 134 13§ 215 | 2% 234 214 2% | 2% 3 314 3%
v 3 3 3 3 33 3 3% 33 3% 4 44
W o 9% | 104 11;/? 12 13 |14 15 161 18 20
X (Chamfer) ~ . Mo { Mo | Mo | Ma | Mo | He | Mo | 353 | 3| %a | % |
Add to Height (D) _ ;
for Ins. Sub-Base 1% ‘ 2 2 s 24 2% 2% W 2V 3 3 3
2712
NOTE:  Thrust block ehould be



6-Shoe Self-Aligning Equalizing

/NN /NN /NN
T -P T4/ T
i | .[ ) e 2 1 " -] F'I
N F i i
I
Bt (ae [ i &
z ! P
I | ﬁ:“"”a I e
c sase | |E| | ! + i®
soreor| [RING | |2 | LEVELING 5[ Y1 Leveuns | |mome es
CASING | | aives f \J PLATE i PLATE CASING
— i mp - T
L PSR | \
— L ..d o ic = - .
tn ENe  SHOE SHOE N~
H H X —+ H -
STYLE ) é STYLE ]J)
(Single) BASE RING (Double)
Vertical or Horizontal g HM"T'S Vertical or Horizontal
NOTE: Openings cpposite oll slots must be provided in surrounding ring
if automatic lubrivation is used, See Figurc 14, See opposite page for il
inlets with furcﬂﬁluhrlcniun.
. J-5 J-6 J-7 )-8 39 | J-10%| J-12 | J-131 | Jo1s J-17
Id 2
Ry Sestion 35 | a6 | w7 | s | 339|330k 32 (B3] 3as | a0
Area (rG Sq. In.) 12.5 180 245 32.0 40.5 55.1 72.0 1.1 If 112.5 144.5
Cap.at1501bs. 1sq. in. | 1,875 2,700 3,675 4,800 6,075 8,265 | 10,800 | 13,665 | 16875 | 21,675
Cap, at 250 Ibs. 1 8q. in, 3,125 4,500 ; 6,125 | 8,000 | 10,125 | 13,775 28,125 | 36,125
L _{CIPIC“)‘ varies with speeid, CG}JJI;" Table l on Page 12) | 1 B R
8% J Bearing, complete | B 1044 17 23 32 50 132 | 203
%z JJ Bearing, complere] 12 21 34 46 64 100 264 406
5-"5; 6 Spare Shoes 2 3l 6 ] 12 20 45 A2
o ALL DIMENSIONS ARE IN INCHES
€ . . o b 5.375 6.375 7.375 8.375 9.375 11.000 12.500 14.000 15.500 17.625
F (Nominal Size) 5 6 7 8 9 10}4 12 1314 15 17
H 134 24 23 214 3 3% 3% 44 a4 54
J 332 e Y He Me 114, 134, 14 e 2
JJ . 342 s Me Mo He Y2 2 % _%_a_ - __51{__
N Y XHe 3 3 2 1 124 14 134 14
NN e 3% Hs 14 Hs 4 Us A 136 36
P e 3 34 As Us Y AUs ¥4 1M 1
B 5 e 2% | 3% | 3% | s | 4% 5146 | 63 | 7%c | 8% | 93e
R (Rad.) 352 342 342 352 3 %4 bg Y Ma 352
il Us 1M 13 13 | 1 13§ 1}, 134 144 15§
X . 13 1 14 1% 14 134 2 214 244 22§
Y . 5% 6l 4 814 8l | 1044, | 123 131344 | 164s | 1744
Z 54 B 674 7% 8% 104 1134s | 13 | 14Y4 1814




6-Shoe Self-Aligning Equalizing

oL CUTLET

D,
BASE RING
,;"':iffg IN HA w{ni BASE RING
IN HALVES
G LEVELING.
LEVELING| PLATE ILEVELING
PLATE PLATE
1_ Q
aoncmr [|
CASING | :
C
BORE GF
E CASING
“SHOE
L_J“* L ¢ oiL 2
? INLET =
4 ow TN g EI:;- Z
wmLET HH ¥ } O’_..L ”iLEL_,. ! F==H X ?‘ifg}
STYLE B e STYLE BB
(Single) Y 1N HALVE § {Double)
Vertical or Horizontal —t- Vertical or Horizontal
NOTE: Openings opposite vil slots must be provided in surrounding ring
if automatic lubrication is used, See Figure 14. Above are shown alternative
locations of oi! inlets with forced lubrication,
Identification B-19 B-21 B-23 B-25 B-27 B-29 B-31 B-33 B-37 B-41 I B-45
BB-19 | BB-21 | BB-23 33-25_ BB-27 BB-I‘J_ BB-31 | BB-33 | BB-37 | BB-41 | BB-45
Area (Net Sq. In.) . . 180 220 264 312 364 420 480 e 5] 684 840 1012
Cap. at 200 Ibs. 1 sq. in. | 36,000 | 44,000 | 52,800 | 62,400 72,800| 84,000 96,000 109,000 | 136,800 | 168,000 | 202,400
Cap. at 350 Ibs. 1 sq. in. | 63,000 77,000 [ 92,400 | 109,200 | 127 400 | 147,000 | 168,000 | 100,800 | 230,400 | 204,000 354,200
{(Capacity varies with speed. Consule Table U] an|Page 12.) -
23 B Bearing, comptere | 237 | 312 | 406 506 | 643 | 777 | ue0 | 1,250 | 1,663 | 2,210 | 3,010
% ,, BBBearing, complete 474 624 812 1,012 1,286 1,564 1,020 | 2,425 3,326 4,420 6,020
= é 6 Spare Shoes 91 122 165 227 242 305 388 550 666 818 1,150
. ALL DIMENSIONS ARE IN INCHES _;
Ol o v L wa @ 20.250 | 22,250 | 24.500 | 26.500 | 28.750 | 30.750 | 33.000 | 35.000 40.000 | 43,750 | 48.000
D (Chamfer) . . . . % % % % Y4 % Y He He He He
F (Nominal Size) . {19 21 23 25 27 29 31 33 a7 41 45
H 434 54 l4e| 64e 614s| T4 7% 814 9 10 11
J. 25| M Y8 U b1 U '3e| 'Me| 1¥e | 14 14
1 4. ¥ % Vi Y ¥ He Ha He 4 U
N. % 1 1 1% 1348 14 134 18 144 1% 11376
NN 1 1§ 136 | 13 e | 1}2 134 134 113 244 231s
f P. % 1 1 14 144 14 114 134 114 14 2
e - e -+
ik 1034 1134 1234 14 15 16 17y 1814 2034 23 25
R (Rad) O e M e B VR R VR e S T 7 e+ B s YOO B
- 1% 13 2 24 234 214 234 2% 3 3y 3
X 3y 334 3% 44 434 5 54 5% 634 7 75
Y. 1935 214 234 2544 274 2934 3134 33% 37l 4114 4513

a7



3.Shoe Self-Aligning Equalizing

NN NN NN
ks yi L ) O W
- - ) s -
y ,’: SHOE CAGE KEY I
/ y SN
VA4 ! l |
e K AL *
2 a [2)(® 1 z)) | g ]
H— H ¢ E -| . c
r| Ve o Ely sdic o
L COLLAR KEVWAY |
AL A i L,
BASE RJNG-—q , ﬁgfé, BASE RING \ N X \:qu“m”ﬁ
5 v i ! . 3 & EVELING
(e wéf}% W | wveune  ONTIRP A A orsns
nd / swoe|  YcouLam 'Nj/ sHbE suoe \ <N
-——-—H tam i ™ H H
5Hoz CAaGE SHOE CAGE COLLAR SHOE CAGE
STYLE NH STYLE NHN
(Single) (Double)

NOTE: Sec Flgures 30, 44 and 47 for locatton of oil inlets with forced lubrication.

. NIi-3| NH-6 NH-7| NH-8, NH-9| NH-10v4| NH-12| NH-13! H-13! NH-17
Mentification NHN-5| NHN-6 | NHN-7| NIIN-8| NHN- 9| NHN- mvi‘xum-lz N‘HNJJ!,’% 5[NHN-17
Area (Net Sq. In.) . 6.3 9.0 123 | 160 | 203 27.6 36.0 45.6 56.3 72.3
Cap. at 150 Ibs. 1 sq, in. 945 | 1,350 | 1845 | 2,400 | 3,045 | 4,140 5,400 6,840 8445 1 10,845
Cap.at 250 Ibs. 1sq. in. | 1,575 | 2250 | 3.075 | 4000 | 5075 6,900 9,000 11400 | 14075 | 18075
(Cagacity vacics with speed. Con;ul} Table 1) on Page 11) R I i . ¥

% NH Bearing, compken‘j e} 16 25 35 50 77 112 1. 169 212 316
£% NHN Bearing, complote 14 2414 | 39 52 76 116 167 248 316 169
& 4 Spare Collar . . 414 714 1214 i 1734 ! 38 57 50 108 163
23 3 Spare Shoes . 1 1% | 37 | 4l 8 | 10 13 174 2214 31

ALL DIMENSIONS ARE IN INCHES T

B (Bore) 1750 | 2125 | 2500 | 3.000 | 3.500 4125 4.750 5.375 6.000 [ 6.625

& 5375 | 6375 | 7375 | 8375 | 9375 { 11.000 | 12500 | 14000 | 15500 | 17.625
E § % | % | B 1% | % % % % {1 § 5

F (Nominal Size) 5 8 7 9 1034 12 13 5 15 17

H ¢ n s 134 2 | 23 21545 3 334 3y 4f 4% 5%

JI " 32 'xfﬁ_'_ M Hs e 152 42 . 5 M _’__s _1

K . .. . He He g He 6 4 34 e 4 14

L (Chamfer) . 1a e WK 1’{% fiis %52 I 2 e ‘ Y

M. Vi N6 4 3 % 1 14 14 1% | 1lia

NN He | % e | % | %o 3 14 % 136 [ 134¢

P e | % j % | Ke | U, i %e g e | Y

0 20 |84 | 3K | ae |4 | il | 6l | e | 8 | e
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6 and 3-Shoe Self-Aligning Equalizing
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CASING \
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LEVELING PLATE | % S50LiD
b v 7 LEVELING WASNER
SN 24 &2 soL1
/-N _'. SHOE
6- SHOE ELEMENT k-—H b Yo Y - 3-SHOE ELEMENT
COLLAR SHOE CAGE
STYLE JHN
NOTE: Sce Flgures 30, 44 and 47 for location of vil inlets with forced lubrication,
Identification . . . |JHN-5{ JHN-6 | JHN-7| JIIN-8 | JUN-9 | JHN-1014 { JHN-12 | JHN-13;, JHN-15 | JHN-17
3-Shoe Element |
Area (Net Sq. In.) 6.3 9.0 12.3 16.0 20.3 27.6 36.0 45.6 6.3 723
Cap. at 150 lbs. 1 sq. in. 945 | 1,350 | 1,845 | 2400 | 3,045 4,140 5,400 6,840 8,445 | 10,845
Cap. at 250 Ibs, 1 sq. in. | 1,575 | 2,250 | 3,075 | 4,000 | 5,075 6,900 9,000 11,400 14,075 | 18,075
6-Shoe Element = T
Area (Net Sq. In.) 12.5 18.0 24.5 32.0 40.5 35.1 72.0 01.1 112.5 144.5
Cap.at 150 Ibs. 1 sq. in. | 1,875 | 2,700 | 3,675 | 4,800 | 8,075, 8,265 10,800 13,665 16,875 | 21,675
Cap.at 250 1bs. 1 sq. in. | 3,125 | 4,500 | 6,125 | 8,000 | 10,125 0 13,775 18,000 22,775 | 28,125 | 36,125
. {Capacity varies with speed  Corsuts [Tables T and T1an Pages 12and 14) || i
£3 JHN Bearlng, complere| 16 | 27 43 58 82 127 195 254 344 519
3“3 Spare Collar 414 4 1244 1734 24 38 57 80 108 163
3_\3' 6 Spare Shoes . 2 34 6 9 12 20 26 35 45 62
T ALL DIMENSIONS ARE IN INCHES _
B (Bore) X 1.750 2.125 2.500 3.000 3.500 4.125 4.750 5.375 6.000 6.625
C (Bore Casing) . 5375 | 6375 | 7.375 | 8375 | 9375 11.000 12.500 14.000 15.500 | 17.625
£ o % | % | % | % | % % % N
F (Nominal Size) 1 6 7 8 9 1014 12 13%4 15 ' f §
H I 14 2Ys 234 20445 (3 34 334 a 494 54
3 ¥4 Mo He Ko e T4z Y42 14 ¥a He
K . . . Fe | Hs | X Mo | e 34 % e 4 11
L (Chamfer) . Ke He Me e W 342 32 Ha 352 W
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6-Shoe Self-Aligning Equalizing
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COLLAR
STYLE JH STYLE JH]
(Single) (Double)
NOTE: Sece Figures 30, 44 and 47 for lacation of oil inlets with forced lubrication.
JH-5| JH-6| JH-7{ JH-8| JH-9| JH-10% | JH-12| JH-13% | JH-15 | JH-17
L“’e““ﬁ“““"“ JHJ-5 | JHI-6 | JHJ-7 | JHI-8 | JHJ-9 | JHI-10Y} | JHI-12 | JHJ-13, | JHJ-15 | JHI-17
Area (Net Sq.In.) . . | 125 | 180 | 245 | 320 | 405 55.1 72.0 91.1 1125 | 1445 |
Cap.at 150 Ibs. 1sq.1n, | 1,875 | 2,700 | 3875 | 4,800 | 6,075 8,265 | 10800 | 13,665 | 16875 | 21,675
Cap.at 250 Ibs. 1sq.in. | 3125 | 4500 | 6,125 | 8,000 ] 10,125 | 13775 | 18,000 | 22775 | 28,125 | 36,125
(Capacity varies with speed ComuhTabl_e_lﬂ Page i1) i L
ne T JH Bearing, complete| 11 18 30 41 56 88 140 175 240 366
Z JHJ Bearing, completd 17 29 47 84 88 138 223 270 372 569
Spare Collar 414 1214 17}4 i 24 38 57 80 108 163
sé 6 Spare Shoes . 2 3 4| 6 [ 12 20 26 35 45 62
ALL DIMENSIONS ARE IN INCHES
B (Bore) . | 1750 | 2125 | 2.500 | 3.000 @ 3.500 4125 4.750 5.375 6.000 1 6625
G 5 » | 5375 | 8375 7.}75 | 3.;75 | 9375 | 11000 | 12500 | 14000 | 15.500 | 17.625
E ¢ v & 58 . ¥ | » % 5 3% % 1 1
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6-Shoe Self-Aligning Equalizing
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COLLAR
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NOTE: See Figures 30, 44 and 47 for location of oil inlets with forced lubrication,

Identification BH-19| BH-21] BH-23] BH-25| BH-27| BH-20| BH-31| BH-33| BH-37] BH-41| BU-45
: BHB-19| BHB-21| BHB-23| BHB-25| BHB-27| BHB-29 BHB-31 | BHB-33| BHB-37| BHB-41 | BHB-45
Arca (Net Sq. In.) 180 [ 220 | 264 | 312 [ 364 | 420 | 4s0 | 545 | es4 | se0 | 1012
s o 36,000 | 44,000 | 52,800 | 62,4001 72.800/ 84,000 96,000] 100,000 136,800| 168,000 202,400
C“p'l‘;flf’si‘ﬂ_“"" | 63,000 77,000 | 92,400 | 109,200 127,400| 147,000] 168,000 190,800 239,400 284,000 354200
(Capacity \r.u.'cliri!h speced  Congulr Tadle [T on Page I*- = —
g B0 e, 465 | 620 | 800 | 1,020 | 1,288 | 1,59 | 1,035 | 2,450 | 3,350 | 4475 | 5970
b | |
%z B 700 | 930 | 1,210 | 1,525 | 1931 | 2,360 | 2,905 | 3,625 | 5010 | 6,685 | 8970
=3 Spare Collar 228 | 308 304 | 514 | 645 | 813 | 975 | 1,200 | 1687 | 2265 = 2960
= 6 Spare Shoes o1 | 122 165 | 227 242 | 305 ' 388 | 550 | 666 | SI8 | 1150
_ ALL DIMENSIONS ARE IN INCHES B
B (Bore) 7500 8500 9.375| 10.000 [ 11,000 11.750 | 12.500| 13.375 | 15.000| 18.750 | 18.500
C. o 20230 | 22250 24500 | 26.500 | 28.750| 30.750| 33.000| 35000 40.000| 43750 | 48.000
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Above: Hydro-electric Station, Kern Mo, 3, Southern Cali-
fornta Edison Company. The main generators have equalizing
self-aligning Kingsbury Thrust Dearings,

Righi: Villa Syrect Pumping Plant, Pasadena Water Depart-
ment, Pasadena, Calif, %he deep well centrifugal pumps use
Kingsbury Thrust Bearings.

Above: State Line Generating Station, Ham.

mond, Indiana, Steam pressure 650 {Jound‘.

Kingsbury Thrust Bearinygs used with hoiler

feed pumps and condenser water circulating
Dumps.

Right; Sand Springs Station, The Texas-Empire
Pipe Line Company. Kingsbury Bearings used
in the centrifuua] booster pumps.



Belgwn 1. & Crulier, tvpe of "HOUSTON."

CRORTHAMPTON, “SALT LAKE CITY,"

and " PENSACOLA," egui with Hingsbury
rust Bearings for propellens and rurbings.

Abowe: 5 5 "FLORIDA™ of Peninsalar snd

Ocridental Stesmaship Company, §,.%00 ol

shafe horsepower, bwincstriw, geared ourbineg

drive. Hingsbury Thrust Bearings wied for pro-
pellers and rurbines.

Belowt This large ship sabilizer, buile by Sperry

Gyroscope Company, uees Kingshbury Thiust

Bearing to carry rotar weight of 230,000 pounds
at 800 ¢, gy M

Abowe: 5 2 "EXCALIBUR" of BExport Lines.

8,000 shaft horwepower, single-sirew, geared fur.

bine drive. Kinpbury Thrae Bearings used for
progeeller ancd turbines,



TYPICAL MOUNTINGS FOR GENERAL USE

The drawings on Pages 28 to 38 show typical
mountings covering many of the conditions encoun-
tered in service. We can furnish some of the mountings
as complete units, standardized in the smaller sizes,
and these are designated by the words “STANDARD-
[ZED” in the captions under the cuts. Dimension
lists will be furnished for them on request. Designs
not so designated are apt to be special; we are pre-
pared to build them, but it is sometimes berter that
they be constructed by the customer, to fit standard
Kingsbury internal parts.

Where mountings are built by the customer,
certain derails may be changed, but we should be
consulted in all such cases.

The reader is advised to study carefully Figure 27,
which is the simplest form of vertical mounting, and
Figure 43, which is similarly typical of horizontal
mountings.

Vertical Mountings

Figure 27 shows a simple form of vertical thrust
bearing for a suspended shaft. The housing is in-
tegral with che machine frame, and provision is made
for a radial bearing just below. The thrust bearing
shown is Style LV or KV. This makes a simpler con-
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Figure 27: Simple mounting for vertical thrust bearing, Style LV or KV,

struction than the somewhat similar mounting shown
in Figure 14, which requires a vertical shoe-retaining
flange wich holes cored in it for oil circulation.

The thrust block must have a snug cylindrical fit
on the shaft and must be tightly clamped against the
shoulder, and all its contact surfaces must be true.

An air vent hole is required in the thrust block; it
must be so placed that its outer radius 4 is less than
radius B.

This mounting has no cooling coil and no pro-
vision for external circulation. It is suitable for
moderate speeds.
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Figure 28: Simple vertical mounting with cooling coil and air
seal ring, Thrust bearing mav be Seyle LV or KV,
STANDARDIZED,

In Figure 28 a cooling coil is added, with bottom
water connections; and the housing is separate from
the frame of the machine. The thrust bearing shown
is Style KV. It has a base ring with integral raised
rim and oil slots underneath its base. The shafr is
suspended by a split ring key; by inserting shims
under ring key, the shaft may be adjusted slightly up
or down, The thrust block must have a long close fit
on the shaft, and the lower face must be accurartely
squared.  As rthis arrangement is intended for high
speed, an air seal ring is shown surrounding the thrust
collar and lower end of the thrusc bhlock. We can
furnish the internal parts as listed herein or the
complete unit of bearing and housing in standard
sizes as listed in Bulletin M.

In addition to the oil circulation shown by the
arrows in ligures 7 and 8, there is a circular move-
ment of the oil in the bhath, due to rotation of the
runner. At high speeds this may tend to cause
frothing. To confine this froth where it can do no
harm, an aw seal ring is provided for high-speed
bearings in certain meuntings; see Figures 28 and 33,
We will advise the customer when conditions require
its use. [t is not part of the standard bearing, but is
furnished when nceded at an additional cost.
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Fiygure 29: Mounting for numninT heavvgearor pullev. Bearing
shown may be Siyle KV ar LV,

Figure 29 is arranged for a Kingsbury Bearing with
a radial journal bearing at the bottom of a shaft, and
gear or pulley just above. The housing forms part of
the machine frame. The bearing is Style KV. Two
methods of centering the runner on the shaft are
shown. A shaft of this type is not likely to run fast
enough to require special cooling.

Figure 10; Simple vertical mounting for Style N, Jor

B single thrust bearing  Collar s integral with shafe.

Forced |ubrication is uited. Nec Figure 44, Page 34,
for circumferennal location of il inler,

Figure 30 shows a shaft with inregral collar, a
Kingsbury Thrust Bearing (Style J), and a journal
bearing. The housing is separate from the machine
frame, and may be split or solid according to assem-
bling conditions. As it is only large enough to contain
the bearing, external cooling is necessary for high
speed. See the oil pipes indicated. Asthis bearing has
no oil retaining sleeve (compare Figures 27 and 28),
enough oil will run down to the journal to lubricate it

at low speeds, If the speed is high, the journal should
be lubricated by the small pipe shown. This pipe
leads to the lower end of a vertical groove in the
babbitt liner, hence the tendency of che oil is to work
upward. An oil thrower, pan and drain are proviced.
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Figure 31: Simple vertical mounting for Style NN, JJ or
BH double thrust bearing. Collar is Integral with shafy.
Forced lubrication is used. See also Figure 44,

Figure 31 shows a double vertical bearing, Style J],
with integral shaft collar and journal bearing below.
The housing above the journal bearing is separate,
and splir for convenient assembling. Lt must be strong
enough to carry the upward thrust. If clearance
permits it to be raised clear of the bearing, it may be
made in one piece. [f split, short keyways may be
used instead of one long keyway. Oil circulation is
by external pump, and a cooler may be used when the
speed requires i, Internal oil circulation follows the
course of the arrows. When the overflow pipe is large
enough to avoid accumulation of pressure in the
housing, a felt washer or equivalent may be used at
the top. Otherwise a seal ring with drain above 1t
should be placed around the shaft just above the
hearing.

Figure 32 shows a thrust bearing below a split
coupling, arranged to support a long vertical shaft,
No journal bearing is shown. The thrust bearing is
Style JVi the ring surrounding it is separate from the
base piece and doweled in place. It has slots to admit
oil. The thrust block is integral with the lower end of
the coupling, hence the middle pair of bolts in the
coupling must be fitted. The runner is also split; this
is special, and must be ordered if wanted, but it has
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Figure 32; Full split thruit bearing and mounting deslgned
for vertical shaft, Casing and cail are split, Deck plate and oil
retainer should preferably be solid. Note use of separate shoe.
retaloing ring with Style ] or B thrust bearing. is ¢an be
used in other mountings also, In preference to a cored vertical
flange integral with the thrust deck as in Figure 14,

the same dimensions as the standard solid runner.
‘The base ring, of course, is split; but the oil retainer
should if possible be in one piece for tghtness, A
special two-piece design may be used for the cooling
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Figure 33: Kingsbury Thrust Bearing arranged for high-speed hyvdra-

electric service. Alternative constructions allow the split ail veal ring to

be dismounted from top or bottam, or from bottom only. See also text
on Electrically Insulated Thrust Bearings, Page LL.

coil. The housing may be split or solid, according to
requirements for assembling, but the deck plate should
if possible be solid. An air vent hole may be placed at
the lower end of the coupling when required, as shown
by dotted lines. We can furnish internal pares only
or the complete unit below the coupling, including
deck plate.

Figure 33 shows an application of the KBV
bearing to a high-speed hydro-electric unit. Note the
large housed cooling coil, with headers of the manifold
type used for low-pressure cooling water. Note also
the air seal cing and the insulated sub-base. This base
can be made to standard thickness shown in the
dimension lists, or of special height to make this
bearing interchangeable with the corresponding ad-
justable vertical bearing covered by our Bulletin E-1.

The thrust block illustrated is integral with the
shaft and makes desitable the use of a full split thrust
bearing. Whether the water coil and oil housing be
split will depend on the superstrucrure not illustrated.
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Figure 34: Combined thrust and radial bearing, Style VM, The radial
bearing, above the thrust, is automatically lubricated at all speeds, Water
cooling is used for high speed, Right hall shows a closed top; left half
shows a coupling flange. Thrust elements uted are Style NV or JV,
STANDARDIZED ; See Bulletin M,

Figure 34 shows a standardized form of combined
thrust and radial bearing with suspended shaft. T'wo
constructions are shown. The shaft may stop as in-
dicated on the right, or extend further up and termi-
nate nside a coupling flange as shown at the left.
For the latter construction an adapter is required, and
clearance 4 must be greater than B for disassembling
the bearing shell. For high speeds the radial bearing is
lubricated centrifugally by oil rising inside the runner
and passing to the periphery of the flange on the



adapter sleeve. For lower speeds a special form of
pumping ring, working on the viscosity principle, 1s
used to force oil to the top of the radial bearing.
Capillary oiling is also present, due to immersion of
the lower end of that bearing. From the top of the
bearing shell the ail returns to the bath. A seal ring
prevents oil from returning directly to the bath. The
pumping ring, although required only at low speeds,
1s sometimes needed for high-speed hydro-electric
units, which may float along at very low speeds when
not working. It operates regardless of the direction of
rotation. [f the working speed is low, the cooling coil
may be omiteed. This unit may also be fitted with an
efhicient air-cooled o1l housing such as shown in
Figure 36. We build complete units of this design
(including deck plate if desired), in standard sizes
from 9 inches to 17 inches, thrust collar diameter,
and have dimension lists available. We bwld them
larger when required. They are called Type VM
bearings, and are fully described, with standard
dimensions, in Bulletn M.

LT
Figure 35: Kingsbury Thrust Bearing combined with ball or

roller radial bearing. Water circulation in cored jacket permits
high speed. STANDARDIZED : See Bulletin M.

Figure 35 shows a standardized mounting for the
Kingsbury Thrust Bearing as used in conjunction with
a ball or roller radial bearing. This combination is
usual in deep well pumps, where running speeds are
commonly from 850 r.p.m. to 1,8C0 r.p.m., and in
small hydro-electric units at lower speeds. In our
mounting the ball or roller bearing 1s supplied with a
limited amount of oil which flows downward through
it. This lubricates adequately, yet avoids power waste
from unnecessary churning of oil.  After passing
through the radial bearing, the oil runs back to the
bath through a pan that is placed under the radial
bearing to catch any worn particles. This makes a
neatrly trouble-proof design. Cooling is accomplished
very simply by means of an inner wacer jacket with

which oil is accively in contace on both sides, We
furnish this assembly complete in small standard sizes
from 5 inches diameter upward, with either a radial
ball ot a radial roller bearing,
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Figure 36: Kingsbury Thrust Bearing comabined with ball or
roller radial bearing, Special air-cooled mounting,

Figure 36 shows a combination of Kingsbury Thrust
Bearing and ball or roller radial bearing similar to that
shown in Figure 35, except that cooling is accomplished
without water. A system of internal heat-absorbing
flanges is used, over which the hot oil spreads as it
flows down from the top of the housing, and of external
radiating fins over which the surrounding air passes.

Fj
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ure 37: Kingsbury Thrust Bearing combined with ball or
'ltler radial bearlng. Water cooling coil permita high speed.
STANDARDIZED ; See Bulletin M,

In Figure 37 the assembly of Kingsbury Thrust
Bearing and ball or roller radial bearing is completely
independent of the oil reservoir, which forms part of
the machine frame. The bearing assembly, with
cooling coil attached, is simply bolted to the top of the
reservoir. Part of the oil goes up inside the runner and
past the oil seal ring 4 to cthe top of the housing, as in
Figures 35-36; thence through the radial bearing
back to the bath, Clearances B and € are small so



that the adaprer cannot lift clear of the dowel pins.
Two constructions are available for the adaprer: the
fit marked D on the left side may be sliding as shown,
or the adapter may be threaded on the hub of the
coupling. Standardized mountings of this design are
available in small sizes. This s made also with an
inner water jacket instead of a coil.
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Figure 38: Combined thrust and radial bearing for heavy loads and slow
speeds, Thrust bearing shown is Style KV or L

Figure 38 shows a simple combination of thrust
and journal bearings, suitable for moderate speed if
air cooled as illustrated, or for higher speed if the
oil 1s externally cooled. Oil may be made to pass by
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Figure 39: Combined thrust and radial bearing with automatic journal
lubrication. Water cocling permits high speed, STANDARDIZED,

centrifugal force through the radial holes in the
journal sleeve ac its lower end, to the groove 4. A
spacing ring B between the journal sleeve and the
split collar at the top of the shaft permits the shaft
to be adjusted up or down if needed. Accurate, snug
hitting and facing of the journal sleeve are necessary.

In Figure 39 the oil pot is part of the customer’s
construction. This arrangement resembles Figure 34
in the method of distributing o1l to che bearings. An
oil seal ring 1s used berween runner and thrust block,
as in Figure 34 between runner and adapter. The gap
surrounding the runner encourages rapid circulation
of the oil around the cooling coil in the bath. We can
furnish this bearing assembly complete in standard
sizes, together with coil. Sce Bulletin M.
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Figure 40: Combined thrust and radial bearing equipped with oil circu-
lator for external cooling of the oil. Journal bearing ix automatically
lubricated. STANDARDIZED : See Bulletin M.

Figure 40 resembles Figure 39 in general arrange-
ment of the thrust and journal bearings and ol
circulation. Instead, however, of employing a water
cooling coil in the bath, an oil circulator is employed,
working on the viscosity pump principle. It circulates
oil through a coil which is ourside of the bearing. This
coil may be placed in moving air or in running water,
below the level of the bearings. The pumping ring,
like that shown in Figures 34 and 39, operates with
the shaft rotating in either direction, We can furnish
this bearing assembly in standard sizes, ready to
mount in the customer’s oil reservoir.
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Figurc 41 shows a thrust bearing and radial bearing
at the lower end of a shaft. [t is designed for heavy
low-speed machinery. Both bearings are submerged
in oil, and a dust shield is placed above the housing
cover., Although the thrust bearing looks small, it
will carry a load cqual to the weight of a shaft of the
diameter of the runner and more than fifty feet high.
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Figure 42: Kingsbury Thrust Bearing with radial bearing underneath,

ompound o1l reservoir, I eirculati ic by of viscos-

ciry pumping ring. With the oll pan withdrawn, all bearing parts can be
lifred out with the shaft.

*See Bulleting (i-1 and 5, described on Yaze 39 herein

Figure 42 illustrates how the problem of auto-
matic lubrication and cooling has been solved by the
use of a compound reservoir when the radial bearing
is below the thrust bearing. In this drawing the
supporting girder is illustrated, as are also the hub
and arms of a generator rotor. The viscosity pump
in the lower reservoir oils the radial bearing, and at
high speed changes the oil in the lower reservoir for
cooler oil from above. We will adapt this design ro
customer's requirements and furnish such parts as
best serve the purpose.

Various water cooling coils are illustrated, showing
forms suited to particular mountings. That in Figure
33 is surrounded by a casing and cover which are
useful, especially in high-speed bearings and in ab-
normally large or noncircular oil housings, for con-
trolling the oil circulation within the well to make
cffective use of the water cooling surfaces. We furnish
such casings und covers with the coils when necessary.
Dimensions of these elements are supplied with
certified drawings of the bearings with which they are
to be used.

Insulated sub-bases are available for wertical
bearings for electrical machinery. These are supplied
as shown in Figure 33, and add to the height of the
bearing as marked in the tables. They are seldom
applied to bearings smaller than 19 inches runner
diameter,

Horizontal Mountings

The Kingsbury Bearing elements described in this
bulletin need to be submerged in oil while running. To
minimize leakage of oil around a horizontal shaft, the
oil level, when not running, is ordinarily kepr below
the shaft. This requires the use of means to raise the
oil to fill the bearing cavity when running. That is
done either by an external circulating oil pump or by
an internal * pumping ring”” working on the viscosity
principle. The pumping ring is employed in certain
self-contained bearing units® furnished complete by
us.  An external pump would be used where the
mounting is furnished by the customer.

The mountings here shown, with a few exceptions,
require oil to be supplied ro and discharged from the
bearing cavity at a rate specified by us and depending
upon bearing size and shaft speed.

Oil is taken either from a reservoir under the
bearing or from an external source. After passing
through the bearing cavity it goes back to the source
and 1s there cooled, refileered if necessary, and re-
turned ro circulation.
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Figure 43: Simple mounting for single

horizontal thrust bearing, Style JH, BH

or NH. Forced lubrication is used.

Base flange it provided forartachment
to machine,

In all horizontal bearings the oil should travel in
the same direcuon as in the vertical bearings.  Alter-
native locations of o1l inlets for the bearng cavity are
shown in Figure 44. The oil passes through slots in
the base ring, then through the annular space between
the shaft and the bore of the base ring, and issues
radially between the shoes, bathing the bearing
surfaces of the collar as it flows, The ol discharge 1s
at the top of the cavity, over the collar, [If the oil
pump starts and stops with the shaft, it must have
capacity to fll the bearing cavity quickly; but only
moderate force is required, as the back pressure is
very small,

Horizontal mountings are usually provided with
oil scal nings around the shaft, and with drain pockets
outside the seal rings, by which whatever ol gets past
the scal rings is returned to the source of circulation.
When the machine is at rest, the oil level in the
mounting or bath is just below the bottom of the
shaft. Somectimes however, especially in marine work,

Figure 441 Crosssection of
mounting shown in Figure
43, Jhowlnﬁ choice ot cir-
cumferential positions for
oll inlet with forced lubeis
cation, These positiuns
with reference to the key
apply also to wvertical
mountings in which the oil
{2 supplied under prewwure
through a casing closely
surtounding the bearing.
as in Figures 30 and 31.

Figure 451 Simple mounting for double har-

izantal thrust bearing,

used, with twa inlets and ane outler.
flange is provided for attachment. -

See Figure 44 regarding dotted oil inlets in these drawings.

Figure 46: Simple mountung
for single horizontal thrust
htatinﬂ;]. Style JH, BH or NH.

Forced lubrication is

Base

Farced lubrication is used, End

flange Is provided for attach-
ment to machine,

stuffing boxes are used to prevent escape of oll, and
the bearing cavity may remain completely filled with
oil, as in Figure 57.

Figure 43 shows a simple form of horizontal single-
thrust mounting on a low pedestal base. Oil enters
from outside by the dotted inlet (which may be
located in onc of the lower positions shown in Figure
44, 1f desired, for ready removal of the cap) and
flows from the contracted portion of the base ring,
inward through oil slots. Thence it follows the arrows
and passes out at the top. When running, the entire
bearing cavity is filled with oil. An external pump and
cooler are assumed. The housing and ¢nd cover arc
designed to be sphit horizontally in order to insert the
ol seal nings. Sec Figure 45 for an alternative design
by which horizontal split construction of the housing
may be avoided when necessary. The collar in Figure
43 15 securely clamped on the shaft by a nut with
locking means. The internal parts might be Style NH,
JH or BH. Style JH is shown. When desired, we can

Figure 47: Simple
mounting for
double horizontal
thrust bearing.
Forced |ubrication
is used, with two
inlets and one out
let. End flange Is
providedforattach.
ment to machine.

See Figure 44 re-
garding dotted oil
inleta,




build the complete unit, with base to suit customer’s
requirements.

Figure 45 1s a quite similar design for a double-
thrust bearing. The bearing shown is JH] or BHB,
but the N elements might be used in either or both
positions. Oil enters at two points shown, and dis-
charges at the top center. See also Figure 44. The oil
seal retaining plates 4 and B are required with BHB
beanngs if the housing base and cover are combined
into one piece, or 1f it is desired to place seal rings
without lifting the shaft, When JH] or NHN bearing
parts are used, the plate 4 is not needed because of
recesses in the backs of the beanngs, as shown in
Figure 47, Since the housing cover takes part of the
thrust, the joint must be securely fastened against
shearing forces. A fller plate € of adjustable thickness
is used between cover plate and base rning to regulate
end play. The lower half of the housing may be built
integral with the customer’s machine. We can how-
ever furnish complete separate units with bases to suit
customer's requirements.

Figure 46 is similar to Figure 43, except that the
shalt does not extend through the cover, and the
mounting 1s provided with an end flange. The housing
may be in one piece if the rerainer plate shown is used
for the oil seal ring. The housing is intended to be
bolted directly to a flange on the machine, or to be
built into the customer’s machine frame. We are pre-
pared to build complete separate units with Ranges to
suit customer’s requirements,

Figure 47 shows a mounting similar to Figure 46,
except that the bearing is double. A similar mounting
1s commonly used with marine reduction gears to
take the propeller thrust. The oil circulates as in
Figure 45, See Figure 44 for inlet locations. When
Style ] or N bearing parts are used, the oil seal rings
are held in place by the bearing base itself, so that no
separate retainer plate is needed. The latter should
be used, however, with Style B bearings. A fller

Figure 48: Simple
horizontal mount-
ing for single thrust
bearing. Style J. B
or N, Collar isin-
tegral with shaft.
Forced lubrication
is used

See Figure 44 for
oll inlets.

plate A is employed, as in Figure 45; its thickness may
be adjusted when assembling to secure the right
degree of end play. When required, we can build the
complete mounting with flange to suit customer’s re-
quirements.

Figure 48 shows a shaft with integral thrust collar.
The housing has a pedestal base and is split horizon-
tally on the shaft axis. Shafts of this character fre-
quently have integral end flanges; hence the oil seal
rings are split to permit assembling. The bearings
may be Style ] or B, both of which have split base
rings. If the mounting is not integral with customer's
machine, we can build the complete unit, with base
to suit his design,

Figure 49: Simple
herizontal mount-
ing for double
thrust bearing of
Style JJ, BB or NN,
Iar  is  integral
with shaft. Forced
lubrication is used
with two inlets and
ane outlet,

See Figure 44 for
oil inlets.

Figure 49 shows a mounting similar to Figure 48,
but arranged for a double thrust. Filler plates 4 and B
are provided to locate the shaft endwise and limit
the clearance. They are split and are doweled and
screwed to the base rings. If desired, we can build the
complete unit, with base to suit customer’s design,

Mountings ol the general types shown in Figures
43 and 45 to 49 are covered more fully in Bulletin G-1.

Horizontal Mountings With Adjacent
Journal Bearings
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Figure 53¢ Combined horizontal mounting for journal and double thrust

bnn‘nt Collar i3 integral with shaft., Forced lubrication is used. Base
tflanigy bs provided for attachment. STANDARDIZED : See Bulletin G.1,




Figure 50 shows a double thrust bearing built in
one housing with a journal bearing. This design is
used for such service as ship propellier and dredge
pump shafts. In dredge service the upper shell of the
journal bearing should be fully babbitted when an up-
ward load is to be carried. An oil seal ring is inter-
posed between the journal and the double-thrust
bearings, and each of the three bearings receives oil
separately. Oil seal rings and drains arc provided at the
ends, and wipers may be used 1f the shaft speed is not
high enough to throw off the oil. External cooling is
assumed. The thrust bearings shown are Style | or B.
We build the complete unit in standard sizes. Stufhing
boxes are furnished when desired.

1] L = LY
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Figure 51; Style KH combined horizonml mounting for journal and
double theust bearing. Collar in Integral with shaft. Lubrication s auto-
matic. Base flange in provided. STANDARDIZED : See Bulletin G-1.

Figure 51 shows our standard KH marine mount-
ing. It is made of cast stecl and contains J] or BB
thrust bearings. The shaft has an integral collar,
This mounting is similar to Figure 30 except that it
usually has stufing boxes at the ends. Internal means
are provided for circulating oil to the bearing cavities
from the main reservoir in the base. This internal
circulation is maintained by a pumping ring similar
in principle to that shown in Figure 53. At low speeds
natural radiation is satisfactory, but at higher speeds
external cooling 1s necessary. In that event the oil
inlet and outlet 1llustrated would be used; otherwise
oil would be added at hlling hole as required. The
large supply of oil in the mounting gives a considerable
margin of safety in case the outside circulation fails
temporarily. A similar bearing, Style KPH, having
a two-shoe thrust element in one end, six shoes in the
other, with cooler mounted on the side, is used for
heavy-dury dredge service,

In Figure 52 is shown a marine bearing similar to
that in Figure 50. As in that design, the thrust collar
is integral with the shatt. In this design, however,
there arc two short journal bearings, onc at each end.

Figure 52: Marine mounting for two journal bearings and a double
Kingsbury Thrust Bearing, Collar is integral with shaft. Forced Jubri-

cation is used, Designed for propeller shafis of 705.footr, 10,000ton,
twin-screw transatlantic liness, STANDARDIZED : See Bulletin G-1,

Oil is supplied separately to cach bearing, and returns
from all bearings into the base. One outlet, serving
the entire system, leads to an external cooler. O for
the thrust bearing cavities is usually piped directly to
the top of the bearings.  [In large sizes, in order ro
minimize the labor of raising the top half of the
housing, the joint is hinged.

All connections to the ship’s oil piping can lead
direct to the base, provided the design includes return
passages from cap to base, preferably utilizing short
pipc bends assembled permanentdy with the cap.

BEARING ANELL
’;{  MALVEA |

SECTION A-A.
sEcTioN XX,

Figure 5%  Self-contained, water led mounting
for use with centrifugal pumps, OQil iscirculated auto-
matically to double thrust and journal bearings by
automatically reversible viscosity pumping ring. For
alternative shaft form see Figure 55,
STANDARDIZED : See Bulletin 8.
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Flgure 54: Self-contained mounting for double Klngsbury Thrust Bearing

with automatic lubrication. End Aunge is provided for attuchment to
radial bearing housing,

With end stuffing boxes to retard leakage, the housing
may fll completely with oil, which will be retained till
it gradually leaks away. Circulation by oil supply and
external otl pump is assumed. Large bearings of this
type are provided with hoods over the stuffing boxes
to catch dripping oil and return it to the sump. We
build this unit complete in standard sizes.

The above marine mountings, and also Figures 36
and 57, are more fully covered in our Bulletin G-1 on
Marine and Dredge Bearings, in which their in-
stallation dimensions are given.

Figure 53 shows a self-contained horizontal unic
which we furnish complete as shown for use with
centrifugal pumps running at speeds up to 3,600
r.p.m. The cooler is in the housing, and circulation is
maintained by a pumping ring operating on the vis-
cosity principle. The thrust bearing is double, and
adjoins a sensitively self-aligning journal bearing. We
furnish this unit in standard sizes from 5 to 15 inches
collar diameter.

The normal oil level when this bearing is at rest is
just below the shaft. When the shaft stares turning,
oil from the bath at the base of the pumping ring,
entering via the right and left dotted passages, travels
around with the collar and is forced, via similar
passages shown in full lines, to the thrust segments
and to the journal hearing. The initial turns of the
shaft raise oil quickly to all bearing surfaces. From
the top of the thrust bearing the oil returns to the
cooler underneath. The housing is split horizontally,
and the end plate has a hole through which a revolu-
tion counter may be inserted.

Oil may be supplied to other journal hearings
from connection A, if returned to the cooler housing.

The same mounting is furnished with a large,
medium-sized or small cooler, for high, medium or low
speed work; the last class includes bearings used in
horizontal hydro-electric units, whose speeds are
usually under 1,000 r.p.m. See Bulletin § for installa-
tion dimensions and further particulars.

Figure 54 shows a mounting designed in the main
like that in Figure 33, and adapted to fAr against a
Hange on the customer’s machine. It does not include
a journal bearing. Although not standardized, it will
he furnished when required, to fit the purchaser's
machine. Lubrication 1s automatic, as described for
Figure 33, and, as in the latter, oil can be fed from this
mounting at 4 to nearby journal hearings, if returned
again to the thrust bearing well,

Figure §5: DPedestal type self-contained mounting for double

thrust and{;oumal bearing, Cooling ¢ail Is contained in ped-

estal, Shaft is shown with integral collar, but type shown in
Figure 53 may be used, STANDARDIZED.

Figure 35 shows a combination of double-thrust
bearings with sensitively self-aligning journal bearing,
in a pedestal type mounting such as may be used with
centrifugal pumps or hydro-electric units. The bearing
is sell-contained, with automatic luhrication by
pumping ring and with cooler in the base, as described
for Figure 53. The shaft, as shown, goes straight
through and has an integral collar, but the nutted
collar of Figure 53 is equally suitable. When parts
cannot readily be assembled over the ends of che shaft,
the oil seal rings, and also the pumping ring, are made
in halves, The thrust elements may be Style J or B,
both of which are split, or Style N if a nutted collar
is used. We furnish this unit complete in standard
sizes listed in Bullerin S.
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Figure 56: Kingsbury

Double Thrust Bearing

with thick split thrust col-

lar of Style B, Figure 58,

Medium high base flange
Is illustrated,
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Figure 56 shows a horizontal bearing with split
thrust collar of Style B; sce Figure 58 and text below.
This mounting was designed onginally for submarines
and like wvessels, where the thrust housing flanges
need to be higher up than usual around the housing
barrel. The side flanges of this mounting can
be made of unequal heights for locations near
the shell of a vessel. The housing 1s split
horizontally, and the bearings, including the
oil seal rings, are likewise split, and can be
removed without disturbing the shaft. As
nothing has to be threaded over the shaft, the

latter can be made with integral coupling i“"k—ﬁ
K-

flanges. Distance pieces are inserted between é
the ends and the bearings in order to locate
the shaft accurately endwise, and provide for
the proper end play. External oil pump and
cooling are assumed. These mountings can be fur-

nished complete as required.
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e AN

Figure 58: Two 1ypes of tgfil facing collars, Used especially on

any part which might be disabled in service can bc
quickly replaced with the minimum weight of spares.

The casing cover is galvanized steel, and the whole
housing is completely filled with oil, which is cooled by
the coil or by an external system. If either the water
or the oil circulation should be disabled, the bearing
would still run for a considerable time in safety,
because of the heat capacity of the large volume of
contained oil. This construction represents the maxi-
mum precaution against serious disablement in service,
Such mountings are of special design, and can be fur-
nished complete. This and similar mountings are
described more fully in Bulletin G-1.
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vessels for gquick replacement. See text.

Split Thrust Collars and Runners

Split thrust collars may be used when neces-
sary instcad of the solid ones whose dimensions
are listed in the tables. The two most useful forms
of split collars, Styles A and B, are illustrated in
Figure 58. Style A is a single facing collar,
with a thickness about the same as the runner
of a vertical bearing. It must be backed up
by a solid shaft collar which 1s thick enough
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thrust bearing with spllt facing collars.

Figure 57 shows a large mounting designed for
heavy warships having the thrust bearing located
abaft the propelling machinery. There are forward
and reverse thrust bearings, and a journal bearing
at cach end. A shaft collar of Style C (Figure 58)
and facing collars of Style A are used. The journal
bearing caps, the end caps, and the top halves of the
thrust mountings are all removable. Tt follows that

Ry
PART 208 FLEVATION

Figure 57: Special mounting for naval vessels. Two journals, and a double

to carry the thrust load. Two such integral
shaft collars, Styles C and D, are illustrated
in Figure 58, cach faced with two Style A
thrust collars.

| Style B thrust collar 1s ahout twice as thick
J as the standard solid thrust collar given in the
dimension lists of the honizontal bearings. This
Style B collar can be fitcted over a shallow
shaft collar, a cheaper construction than needed
for Style A thrust collars.

The two halves of a split thrust collar are care-
fully ficted together with tongue-and-groove joints,
and are securely bolted.

Split runners for vertical bearings are similarly
constructed and have the same dimensions as the
solid runners for such bearings.
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Left and below: Kingsbury Thrust
Bearings suppurtthe plate glass grind-
ing and pollshing machine tables In
the Glatemere Plant of the Ford Motor
Company.
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OTHER KINGSBURY BULLETINS

For details of mountings here shown, and dimension lists of those standarized, write for the appropriate Bulletin listed below.

BULLETIN G-1
Marine-Type Mountings
Standard and speaial horizontal thrust mountings. Includes
the GH e (two-shoe adjustable); KH line (housings with JJ and
BB internal parts); KPH line, also separate Journal Bearings.
For mannc propeller shafting, suction dredges and similar service.

BULLETIN M
Combined Vertical Mountings

Standard and special mountings for theust bearings from S to
17-inch size, also larger special sizes. Includes the VM Line of
combined Thruse and Journal Bearing Mountings; also combincd
Kingsbury Thrust and Ball or Roller Radial Bearing Mountings;
Thrust Mountings only, and separate Journal Bearing Mountings.

BULLETIN R
Vertical Spherical Thrust Bearings

These bearings replace cambined vernieal thrust and journal
bearings in certain conditions, and may be interchanged with them.
Solid or split runners. Bases with large bores to pass shaft Aanges.
Bearings with convex runner, Style RX; with concave runner,
Style RV.

BULLETIN §
Bearing Mountings for High-Speed Centrifugal Pumps

Standard mountings complete with Thrust Beanng, Journal
Bearing, Ol Pump and Cooler. Speaial mountings. Hall flange
types; full Range types; pedestal types. Also includes separate
journal bearing mountings and thrust bearing mountings.

BULLETIN E-1
Vertical Adjustable Thrust Bearings

Standard sizes from 17 inches to 117 inches.” Used principally
in hydro-electric generators. Bearings adjustable from below
Bearing bases with large bores, to pass shafe flange. Airseal nings,
cooling coils, insulated sub-bases. Combined adjustable thrust
and journal bearings. Separate journal bearings.

BULLETIN C-2
Engineering Aspects of the Kingsbury Thrust Bearing

The theory of lubcication and its application n Kingsbury
Thrust Bearings. Relation between load, speed, temperature and
oil viscosity. Frictional cocfficients and horscpower absorbed in
bearings. Typical designs of Kingsbury Thrust Bearings for meet-
ing a variety of conditions. Test results. [nstallation and care of
Kingsbury Bearings.
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