
Dec. 31, 1963 P. GEYER Re. 25,505 
THRUST BEARING 

Original Filled March 12, 1959 3. Sheets-Sheet l 

INVENTOR. 
PAUL GEYER 

BY 

AT TORNEY. 

  



Dec. 31, 1963 P. GEYER Re. 25,505 
THRUST BEARING 

Original Filled March 12, 1959 3. Sheets-Sheet 2 

I 

R. 

4. | H. 
San SSSZS 

NSN 2 O 

ET AER C. Hittitt 

HIII 

28 

NS as SASS Dis 2SNE 

s 

SSR 3. 

s 

INVENTOR, 
PAUL GEYER N 

BY 

8 7. geodo-Gaza 
A TORNEY. 

  

  

  

  

  

    

  

  

  



Dec. 31, 1963 P. GEYER Re. 25,505 
THRUST BEARING 

Original Filed March 12, 1959 3. Sheets-Sheet 3 

ZZZZZZZZZ, NéN&N 

3Oo 

37 W3 37 2NNNNNNN 

SS 
3Ob 

39 

Zi. 6 seal life, . Se N N C 

29d 1 EZ2 
SNSNSNS-3Oc INVENTOR. 2222222222222 
<-29e PAUL GEYER BY 

ceed. 9 Caaza-or 
AT TORNEY. 

    

    

    

  



United States Patent Office Re. 25,505 
Reissued Dec. 31, 1963 

1. 
25,505 

TRUST BEARN3 
Paul Geyer, Detroit, Mich., assignor to United States 

Rubber Company, New York, N.Y., a corporation of 
New Jersey 

Original No. 2,970,868, dated Feb. 7, 1961, Ser. No. 
798,911, Mar. 12, 1959. Application for reissue 
Feb. 6, 1963, Ser. No. 258,504 

7 Claims. (C. 398-3) 
Matter enclosed in heavy brackets I appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the addition as 
made by reissue. 

This invention relates to a thrust bearing and, in par 
ticular, to a thrust bearing which will permit small, rel 
atively friction-free adjustments in a direction at right 
angles to the direction of the thrust. 
The bearing of the invention may be used to advantage 

in a variety of applications where small adjustments un 
der heavy loads are required. Typical of the applications 
for which the bearing may be used are calender roll 
mountings, machinery mountings, and bridge end mount 
1ngS. 
The bearing of the invention is particularly useful in 

a four roll calender of the type having an off-set roll. In 
such a calender, rubber stock is fed between the off-sct 
roll and the top roll to form a continuous sheet of rub 
ber. This sheet of rubber is continuously fed with a con 
tinuous sheet of fabric between the top and middle rolls 
to calender the rubber onto the fabric. Adjustments in 
the nip or space between the top and middle rolls to ac 
commodate finished fabric gauge splices in the fabric 
and other irregularities are commonly made by vertically 
moving the top roll. As the horizontal thrust on the 
top roll by reason of the rubber passing between the top 
roll and the off-set roll is extremely high, the frictional 
force, particularly the initial or break-away force, resist 
ing vertical movement of the bearings of the top roi in 
their slides is also extremely high so that binding of the 
bearings of the top roll occurs and vertical adjustment 
of the top roll is extremely difficult. The use of roller 
bearings to decrease this friction has been unsuccessful, 
because the rollers under the extremely high thrust load 
form pits in the polished steel thrust plates of the slides 
which results in increasing the coefficient of friction. 
One object of the present invention is to provide a 

thrust bearing which will withstand the high horizontal 
thrust exerted on the top roll with very little deflection 
while allowing relatively easy vertical adjustment of the 
top roll. To accomplish this object, the thrust bearing 
of the present invention utilizes a layer of confined rub 
ber which is substantially incompressible but which, on 
the other hand, is capable of deformation in the shear 
direction. The thrust load is resisted by the hydrostatic 
pressure induced in the rubber which is mounted in 
such a manner that deflection must produce a volumetric 
change in the rubber, while movemcnt in the vertical di 
rection or shear load is resisted only by the elastic de 
formation of the rubber in shear, while constant volume 
of the confined rubber is maintained. In accordance with 
the invention, a layer of the rubber is interposed and con 
fined between a plate and channel, fitted with suitable 
rocker plates so that the top and bottom of the bearing 
are moveable relative to each other in a parallel direc 
tion. The thrust bearing so constructed is placed be 
hind each of the journal bearings of the top roll of the 
calender. The horizontal thrust on the top roll is resisted 
by the confined, substantially incompressible rubber be 
tween the plate and channel, white adjustment of the 
top roll in the vertical direction may be readily made by 
deformation of the rubber in shear. Thus the high initial 
frictional force occurring in sliding bearings, commonly 
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referred to as the break-away force, is not involved in 
the use of the thrust bearing of the instant invention and 
the difficulty in adjustment and the wear inherent in the 
use of sliding or roller bearings is climinated. 
The bearing also provides a self-aligning feature. Cal 

ender rolls deflect in service and have to be crowned in 
order to produce a flat sheet of rubber. The roll necks, 
which of necessity are smaller, add to this deflection. 
The effect of this deflection on a calender bearing is to 
increase bearing pressure on the load side and decrease 
it on the far side. The rubber portion of the bearing of 
the present invention acts similar to water under hydro 
static pressure and equalizes the load. The rubber is 
redistributed about the centerline of the bearing, thus 
eifecting self-alignment while maintaining the originai 
thickness at the centerline. 

Other objects and advantages of the present invention 
will become apparent from the following description when 
read in conjunction with the accompanying drawings 
wherein: 

FIG. 1 is an elevational view of a four roll calender 
incorporating thrust bearings in accordance with the pes 
ent invention, 

FIG. 2 is a sectional view taken on the line II-II of 
FIG. 1, 
FIG. 3 is an enlarged sectional view taken on the line 

III-II of FIG. 2, 
FIG. 4 is a partial sectional view showing the move 

ment of the parts of the thrust bearing under vertical 
adjustinent of the top roll of the calender, 

FIG. 5 is a perspective view of the thrust bearing 
with parts broken away to show the details of the bearing, 

FIC, 6 is an elevational view, partly in section, showing 
the free end of a bridge resting on the bearing of the 
invention to allow horizontal expansion of the bridge, 

FIG. 7 is a sectional view of a modified form of the 
bearing of the invention which provides for expansion 
or adjustment in two directions, and 

FIG. 8 is a sectional view of still another modified form 
of the bearing of the invention. 

Referring to the drawings, and in particular to FIG. 1, 
there is shown a conventional four roll calender, gen 
erally designated by the reference number 10, incorporat 
ing thrust bearings 1 constructed in accordance with the 
present invention. 
As best shown in FIG. 2, two thrust bearings f1 are 

provided, one behind each of the two journal bearings 
12 of the top roll 13. The thrust bearings replace the 
conventional wear plates commonly provided in such 
calenders and are held in place by bolts 14 which extend 
through the frame of the calender and thread into the 
thrust bearings 11. 
The four roll calender is otherwise of conventional 

construction and includes an off-set roll 15 which is jour 
naled at its ends in journal bearings 16, a middle roll 7 
which is journaled at its ends in journal bearings 18 and 
a bottom roll 19 which is journaled at its ends in journal 
bearings 20. 
The journal bearings of the top and bottom rolls are 

slidably mounted in suitable ways 21 and 22. The jour 
nal of off-set roll 15 is slidably mounted in ways 23 and 
24. Ways 23 and 24 may be provided with wear plates 
23a and 24a. 
Ton roll 13 is adapted to be a dissed vertically to 

vary the nip or space between it and rhiddic roll 7 by 
adjusting screws 25 which are connected to the journal 
bearings 12. The screws 25 are adapted to be actuated 
by conventional actuating rechanisms 26 lounted on 
the top of the frame of the calencier. Off-set roll i5 
is adapted to be adjusted horizontally to vary the nip 
or space between it and top ro 13 by screws 27 which 
in turn are rotated or actuated by mechanisms 23. 
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3. 
..S is well kinas' in to those skiied in the art, the fabric 

Cocci i ; fastici betwccn top re! 3 and the mid 
father to coat the top of the fabric is 

t try raising ribber from he top through top 
-Set ro 5 and rather to coat the botton 

fabric is scetic ot; t between to 7 aid bot 
it ... he ap: cited that a isitS in 

Sace between the tip roll 3 and the middie 
by vertic: adjustments of thic top roll 13 are 

for filised fabric gage and to ailow splices 
or other irregularities to pass between the 

the 1 is or 
Fs 

ac Sub 
to the cKie: {y figh thrust load in losed ther coin 

passing between off-Sct roll 5 and top roll 
tirist bearing of the ilverticin accepts this 

1irst White allowing vertical adjust nint of the top roll 
Witho;: t einec:Itering the high initial fiction: resist 

ice : "ci-away load which is encounterced in the use 
w ing or rc.: ; learings. 

ii. 5, thc thrust hearing includes a 
ate 36 having a layer of rubber 31 in 
con. The ribber layer 3 is confined 

rich 23 and plate 33 cn one side by 
23) of the channel 29 and in the other 

is ciners 32 which can rock in grooves 
chaniel 29 and plate 30 to perinii relative 

c Islavesent between the channel 29 and plate 3) 
and their eformation of the layer or pads of rubber 3 
in the direction of the arrows in FG, 5. The rocker 
contec: ion between the plate members 32 and the par 
alle channel 29 and plate 30 is conveniently provided by 
fo: Ening Cyclists 33 and 33 in the opposed faces of 
1 he chart. 2' angi plate 30 respectively into which the 

ics & the iaics 32 extend. This permits the plate 
to Tyck (T cork when ihe channel 29 and plate 30 are 

lowed listive t) each other, aid still not mechanically 
connect channel 29 and plate 30. This rocking move 
net can be readily seen by comparison of FIGS. 3 and 4. 
The grooves 33 and 34 are preferably made sufficiently 

deep to allow for some compression of the rubber layer 
31. While rubber is substantially incompressible, it can 
be coil pressed to a very slight extent under very high 
loads. The plate 30 is also made of sufficient thickness 
to extend above the outer surfaces of the flanges 29a and 
29b so that the flanges do not take any of the compres 
Sion load 
As previously described, the thrust bearing 11 is pro 

vided in place of conventional wear plates behind each 
of the journal bearings 2 of the top roll 3 and are held 
in place by boits 14 which thread into opening 35 in the 
plate 29. 
The rubber layer or pads 31 are made of relatively soft 

rubber so that they will deform readily in shear. 
Googl results have been obtained using a neoprene rub 

bcr having a hardness of 60, measured on a Shore 
Drometer (Scale A), it will be appreciated, of course, 
that vario:S types of rubbcr having various hardnesses 
may be rised depending on the load conditions. The pri 
mary consideration is that the rubber flows readily under 
a shear cad but is still stiff or hard enough that it will not 
leak out of the Seans of the joint of the bearing. A flex 
ible bag filled with liquid can be used in some applica 
tions. 
The pads 3 are preferably bonded to the plates 29 and 

30 to form an integrated unit which may be easily han 
illed. 

Referring to FIG. 6 the thrust bearing 11 of the inven 
tion is shown used as an end Support for a bridge 36. 
The bearing takes the place of the usual roller support. 
It will be apparent that the bearing will accept the high 
vertical thrust imposed by the bridge while allowing for 
thermal expansion of the bridge in the direction of the 
arrow in FiG. 6. 

Referring to FEG. 7 here is shown a slightly modified 
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for in of caring in wi:. . ty's 23 is a an: ; b, sini 
lar to hearing previously described, are disposed at 
rig, E angle3 to each Cher to permit adjus: nints in two 
circCois cricidicular to one another. Patics 39a and 

h of 3: rings, a and b are etc.ngated and Secured 
together by Suit.she bois 37. The resilting bearing may 
tie Ecd as a machinery fictinting or for other lises wherc 
adjustinents in two directions dicsircd. The portion 
indicated by the reference numera 33 represents one leg 
of a piece of machinery. 

Referring to F. G. 8, thcre is shown another modifica 
tion of the 23ring of the invention used to suinort a leg 

S. ::1:fery. This bearing is also a multiplc 
li: it for alo',ing exp::::::oin of iong cquipment in one di 
raction. In this modification top and bottom channels 
29c, 23 and 3e are bolted together and the leg 39 of 
the machine boiled to a common plate 3 c between chan 
IeS 29c aid 25. 

Frgin tha above description it can be seen that there 
is rovided a nCycl thrist bearing which will accept ex 
trenciy high thrList loads such as those imposed on the 
top roll of a for roll calender or by the end of a bridge 
CT heavy machic-y and which at the same time will 
periit Small a distinents to be made relatively easily in 
a circction at fight angles to the direction of thrust by 
shear deformatic in cf the rubier layer or pads 3. While 
the terri ribber has been used it will be appreciated 
that it has been used in its generic sensc to include natural 
Tubber, synthetic ribber and other ribber-like materials. 

Having thus described my invention, what I claim and 
desire to protect by illetters Patent is: 

1. A thrust bearing c(; prising, a pair of spaced plates, 
a layer of FL biker interposed between said lates, means 
extending between said plates for confining said rubber 
: gainst lacral low by thristicals applied periendicularly 
X 

to Sait lates while allowing parall novement of said 
plates and shear (le?onation of Said layer of rubber with 
olt changing volume by shear loads airplied to the bear 
ing. 

2. A thirtist bearing corn rising, a pair of plates, a layer 
of rubber interposed between said plates, wall members 
extending between said plates for confining said rubber 
against a lateral flow by thrust loads applied perpendicu 
larly to said plates, at least one set of opposing wall mem 
bers having a rocking connection with said plates so as 
to allow relative parallel movement of said plates and 
shear defcimation of said layer of rubber without chang 
ing volume by Shear forces applied to said bearing. 

3. A thrust bearing comprising, a pair of parallel sub 
stantially rectangular plates, a layer of rubber interposed 
between Said plates, one of said plates having flanges on 
two sides thereof having sliding engagement with two 
opposed sides of the other plate to thereby confine said 
rubber against lateral flow in a direction perpendicular 
to Said flanges by thrust loads applied to said plates in a 
perpendicular direction, plate members extending be 
tWeen said parallel plates and said flanges in a direction 
perpendicular to said fianges to thereby confine said rub 
ber against lateral flow in a direction perpendicular there 
to by thrust loads applied in a perpendicular direction 
to said parallel plates, said plate members being pivoted 
in recesses in said parallel plates to allow relative parallel 
movement of Said parallel piates and shear deformation 
of said layer of rubber without changing volume by shear 
forces applied to said bearing in one direction. 

4. A thrust bearing comprising, a pair of parallel sub 
stantially rectangular plates, a layer of rubber interposed 
between said plates, one of said plates having flanges on 
two sides thereof having sliding engagement with two op 
posed sides of the other plate to thereby confine said 
rubber against lateral flow in a direction perpendicular to 
said flanges by thrust loads applied to said plates in a 
perpenticular direction, late members extending between 
said parallel plates and said flanges 1o thereby confinc 
said Fubbar against teral flow in a direction perpendicul 
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lar thereto by thrst loads applied to said parallel plates 
in a perpendicular direction, said plate members extend 
isig into covetailed grooves formed in the inner surfaces of 
Said parallel plates whereby said members may rock to 
a low relative parate movement of said parallel plates 

( shear deformation of said layer of rubber without 
gig volune when shear loads are applied to sail 

be:)iing. 
5. A thi'list hi'a rig conprising: a pair of opposed rigid 

load-bearing inciilers; a yieldable, sibstantially inconi 
Fi"c. sible i. edii; in interposed between and separating said 
logi:-hearing icipateis, 'all talenbers, extending between 
said load-bearing nienbers, for confining said medium 
(gaist illo' iron bei s'een said load-bearing members 
Hiei said load-bearing nienbers are subjected to thrust 
to it is directed to force ticii together; said medit: ; filling 
iiie Space coil filed by said load-hearing Hienic r.s (ind said 
i:"...ii ilien he's; it least one opposed set of said Hall men 
it'i's ha'iig rockiiig coitections :"ith said load-bearing 
ic" hers so as to perii: it relative noveliticit of said load 
licai'i:ig Fil ('hig is is a direction norinail to said thrust loads 
i; iiii () is Cliftige it volutine of said in edium confined there 
is fi : c’ei. 

6. A thrilst learing coin prising: a pair of opposed rigid 
; : :-let, iiig Ficiniei's; at yieldable, substantially incon 

pré's site lic'cilii interposed betweeii and separating said 
it, al-hearing ileibers, wail naenibers, extending between 
Scial load-hearing linenbers, for confining said medium 
t!; (iiist flow iron between said load-bearing members 
l:'ici said locid-hearing inleibers are subjected to thrust 
loads directed to force them together; said medium filling 
tie space coil filed by said load-bearing members and said 
'all members; one opposed pair of said wall members 
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being parallel and pivotally mounted in recesses in Said 
load-bearing members to permit relative movement of said 
load-bearing inenbers in a direction normal to said pivot 
ally not ited wall members without change in voline of 
said in editain confined there befween. 

7. A thritst bearing comprising a pair of opposed rigid 
load-bearing picnibers; a yieldable, substantially incon1 
pressiblic linediun interposed between and separating said 
load-learing inenbers; rigid lateral confining nicans, ex 
teiiding between said load-hearing members, for confining 
said ledigin against flow from hei'een said load-bearing 
iiicle's vi'ien said load-bearing nienbers are subjected 
to thirtist loads directed to force them together; said me 
dian filling the space confined by said load-bearing nic in 
hers aid said lateral confining means, said lateral con 
fining incais permitting relative parallel novenie it of said 
Jogiti-icariig members normal to the direction of said 
thi'ist loads without change in volume of said medium 
iiiterposed the rebet 'een 'hile sini ultaneoi isly preventing 
city relative rotation of said load-hearing Jienbei's. 
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