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UNITED STATES PATENT OFFICE 
Carl F. Greiner and John F. Harrison, Springfield, 

Ohio, assignors to The Buffalo-Springfield 
Roller Co. Springfield, Ohio, a corporation of 

... Ohio 

Application June 15, 1942, Serial No. 447,34 
i5 Claims. (C. 180-20) 

This invention is a novel drive roll assembly, 
particularly adapted for use in connection with 
the drive rolls of tandem road rollers; and the 
principal object of the invention is to provide an 
asSerbly presenting certain. advantages with re 
Spect to low cost, manufacturing simplicity, and 
Operating performance. . . 
The particular advantages in using a bevel gear 

drive for tandem road rollers reside in the elim 
intation of spur gears and their inherent high 
Cost, and also resides in the provision of a drive 
having the characteristics of utmost simplicity, 
the bevel gear drive permitting compensating ad 
justment due to wear of the gears by shifting the 
axle tapon which the drive roll is fixedly mounted, 
towards or from the bevel driving pinion, there 
by maintaining the Original efficiency of the bever 
gear drive. Furthermore, said adjustments rinay 
be utilized to accortiodate manufacturing varia 
tions, thus facilitating production and assembly 
With a resultant reduction. Of cost, , , . 
Another object of our invention is to provide 

an adjustable bevel gear drive roll assembly per 
Initting take-up for wear in the gear train inor 
der to keep backlash down to a minimum, exces 
Sive back lash in the gear train being undesir 
able. 
Other minor objects of the invention will be 

hereinafter Set forth. 
We will explain the invention with reference 

to the accompanying drawings which illustrate 
Several practical embodiments thereof, to enable 
others familiar with the art to adopt and use the 
same; and will summarize in the claims, the novel 
features of construction, and novel combinations 
Of parts, for Which protection is desired. 

In Said drawings: 
Fig, 1 is a perspective view showing the drive 

roll of a tandern type road roller, and showing 
the arrangement of ring gear and bevel driving 
pinion. 

Fig. 2 is an enlarged longitudinal section, part 
ly broken away, through the drive roll, showing 
the axle equipped with tapered roller bearings 
arranged to permit bearing adjustment, and hav 
ing means for permitting axial shifting of the 
axle and drive roll carried thereby. 

Fig. 3 is a front elevation of the bearing brack 
et ShoWn in Fig. 2. 

Fig. 4 is a longitudinal section, similar to Fig. 
2, but showing a further modified arrangement 
in which bearing adjustment is permitted, and in 
which the axle may be adjusted axially. 

Fig. 5 is a front elevation of the bearing brack 
et shown in Fig. 4. 
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Fig. 6 is a longitudinal section similar to Fig. 4 
but showing a modified arrangement of bearings 
for the axle in which no bearing adjustment is 
permitted, but however ha-Ving means for per 
Emitting axial shifting of the axle. . . 

Fig. 7 is a front elevation of the bearing brack 
et shown in Fig. 6. . . . . . . . . . . . 

Fig. 8 is a plan view of one ef the Spacing Shins 
ised in the assembly shown in Fig. 6. 
As shown in Fig. 1, the frame of the tandem 

road Eoller, or other. Vehicle, ineludes opposite 
side members. A and an end member .B, said 
members A and B being preferably heavy chan 
nel irons Secured together at their ends in any 
desired manner to provide an open rigid frame. 
Between the side members A, A, is journaled 
a drive roll C, the same being fixedly mounted 
upon axle D journaled in axle bearing brackets. 
mounted upon the tops of Side members, A. A. On 
the end plate C (Figs. 1 and 2) of roll, C is a 
bewel ring gear E meshing with a bewel pinion 
F. On the main drive shaft journaled in a housing 
G mounted upon the adjacent side, member A, 
said pinion E being driven through suitable clutch 
and speed change gears from a motor. OC engine 
in the usual manner, the said housing G bein 
fixedly mounted upon side member A. . . . . 
As shown. in Figs. 2 and 3 each, axle bearing 

bracket is provided with a flat base portion: 
a adapted to seat directly upon the top of the 

side member. A, and is provided with a depending 
flange b adapted to engage the Web of the side 
member, flange b being provided with holes for 
the reception of rivets 2 or the like. Whereby 
brackets. are fixedly. Secured in position. 

. In each bearing bracket above base fa, is a 
relatively large out.Wardly opening circular receSS 
ld having a smaller opening le at its inner ead, 
into which extends the end of axle D upon which 
the roll C is welded, said axle D having a reduced 
end D upon which is mounted a tapered roller 
bearing 3, such as a Timken bearing, the inner 
ring being seated directly upon the reduced ex 
tension D” with its inner end engaging the shoul 
der D2 formed between the portions D. and D', 
and the outer ring slidably engaging the Walls 
of the circular recess fd. The outer portion of 
the circular recess d is internally threaded as 
at ff and adapted to receive a cup-shaped cap 4 
having external threads 4a adapted to engage 
the threads, ff, the inner end of the cap 4 being 
adapted to contact the outer face of the OCEter 
ring of the bearing 3 as shown in Fig. 2, and for 
this purpose: the inner end of the cap. 4 is provided 
with an annular recess 4b in its Outer periphery. 

  



2 
Projecting from the outer face of cap 4 is a 

hexagonal or other non-circular nut portion Ac 
whereby cap 4 may be rotated within the bearing 
bracket f; and in order to lock cap 4 in adjusted 
position a set screw 5 is preferably provided in a 
tapped bore in the bearing bracket adjacent its 
outer end, said screw. 5 being adapted to engage 
the recess 4b of the cap and lock the cap in ad 
justed position. 
By the above construction the tapered roller 

bearing 3 is maintained in axial position within 
the annular recess fd of bearing bracket , the 
same being confined between the shoulder D2 of 
axle D and the inner end of cap 4: Such assem 
bly permits compensation for adjustment of wear 
of the gears E and F by shifting the axle D and 
the drive roll C mounted thereon to take up any 
wear, thus restoring the original efficiency which 
the bevel gear drive had when new. When it is 
desired to adjust the clearance between the gears 
E and F it is merely necessary to loosen the set 
screws 5 and rotate the caps 4 to shift the caps 
4 at each end of the axle in the same direction, 
thereby moving the axle and drive roll towards or 
from the drive pinion F, and when the desired 
degree of clearance has been obtained the set 
screws 5 are again tightened, the length of the 
caps 4 permitting substantial adjustment. When 
the set screws 5 are screwed in place the caps 4 
will be maintained in any position to which they 
are adjusted. Moreover, said means permits ad 
justments to accommodate manufacturing vari 
ations, thus facilitating production and assembly 
With the resultant reduction in cost. 

If both caps 4 are shifted in their bearings the 
same amount and in the same direction, no 
change in the adjustment of tapered roller bear 
ing 3 will be made. However, if desired to take 
up wear in the bearing 3 itself without shifting 
the axle D, it is merely necessary to rotate one of 
the caps 4 So as to shift same towards its related 
bearing 3; and thus take up for wear in the ta 
pered roller bearing 3 may be readily accom 
plished. The above arrangement thus permits 
axial shift of the axle and roll C together with 
bearing adjustment; and the construction is sim 
ple and efficient. 

In the modification shown in Figs, 4 and 5 each 
bracket f is similarly provided with a base fa and 
the depending flange b which is secured by rivets 
or bolts 2 to the side member A. However, the 
bearing bracket f is provided with a relatively 
large threaded bore fg extending entirely 
through the bracket and adapted to receive a 
cup-shaped bearing carrier 6 having threads 6a 
on its periphery engaging the threads to of 
bracket f, carrier 6 also having on its outer end 
a hexagonal or non-circular nut 6b whereby the 
carrier may be rotated in its bracket . 

Preferably the walls of carrier 6 are substan 
tially coextensive with the length of the threaded 
bore lig but the threads 6a are omitted at the 
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D having its reduced portion O' disposed within 
the carrier. 
Upon the reduced portion D', within the car 

rier 6, are opposed tapered roller bearings 9 and 
to similar to bearing 3 of Fig. 2, said bearings 
9 and 0 having a common inner race maintained 
on the reduced portion D' by engagement of the 
inner end of the inner race with the shoulder 
D2 of axle D, and by engagement of the outer 
end of the inner race with a plate secured to 
the end of axle D by means of a screws 2 pass 
ing through plate and into tapped bores in 
the end of the axle. The outer race of outer 
bearing 9 engages a shoulder 6s in the bore 6a 
of cap 6 which receives the outer race of bear 
ing 9, while the outer race of bearing 0 engages 
a shoulder b at the end of the internal annu 
lar recess C in the Wall of the ring Within 
which recess the outer race of bearing O is re 
ceived. The larger ends of the rollers of both 
roller bearings 9 and fo are disposed adjacent 
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inner end of the carrier 6 in Way of the set; screw 
5. At the inner end of carrier 6 is a ring T of 
greater internal diameter than the diameter of 
axle D, said ring 7 being secured to the inner end 
of carrier 6 by means of screws. 8 or the like 
passing through flange a and into the end of the 
carrier. Ring 7 is slidable within an outer bore 
6gy of carrier 6 and is provided with an internal 
annular recess 7c forming a continuation of an 
inner bore 6a in carrier 6. The axle D, upon 
which the drive roll C is pinned, by pins C2, ex 

65 

70 

each other as shown in Fig. 4. Thus the com 
mon inner race of bearings 9 and fo is maintained 
in constant fixed relation upon the reduced por 
tion D' of axle D, while the outer races of bear 
ings 9 and O may be shifted towards each other 
upon adjustment of ring 7 by the screws or bolts 
8; and as the Outer race of bearing 9 will be 
shifted towards the larger ends of the rollers of 
bearing 9 and the outer race of the bearing to 
Will be shifted towards the larger ends of the 
rollers of bearing fo, adjustment of the bear 
ings 9 and to for wear may be readily effected by 
shifting collar 7 to compress the outer races 
between the shoulders 6s and b. Moreover, the 
axle D, together with the roll C, may be shifted 
axially by loosening set Screws 5 and rotating the 
carriers: 6 at opposite ends of the axle to shift 
same equal amounts in the same direction in their 
axle bearings f, the set screws 5 being after 
Wards again tightened. 
In Figs. 6, 7 and 8 a. modification of the as 

sembly is illustrated using opposed tapered roller 
bearings So arranged that no adjustment of the 
bearings is permissible (as in Figs. 2 and 4) al 
though the axle and drive roll may be shifted to 
properly adjust the bevel gear drive. In this 
modification the drive roll C is keyed as at C4 
between spacing pins C5 on axle D. The bore ?h 
in bearing is cylindrical and smooth, instead of 
being threaded (as in Figs. 2 and 4), and the 
walls of the bearing carrier 6 are likewise Smooth 
and slidably engage the bore h. The inner end 
of carrier 6 is provided with a ring 7 secured by 
bolts 8; and each ring is provided with a shoul 
der Tib engaging the inner end of the common 
outer race of the opposed tapered roller bear 
ings 9ac and f Oac which race is confined within 
the carrier 6 between the shoulder 7b of ring 
and the end 6s of bore 6a of the carrier 6 where 
by the common outer race of bearings 9ac and a 
is maintained in fixed relation with respect to the 
carrier 6. 
In this modification (Figs. 6, 7, 8), the Smaller 

ends of the tapered rollers of bearings 93 and Oac 
are adjacent; and the separate inner races of the 
bearings are spaced by a collar interposed there 
between, the outer ends of the inner races respec 
tively engaging the shoulder 2 of the axle and 
the plate which is secured by bolts or screws 
f2 to the end of reduced portion D' of the axle. 
Thus the inner recess of bearings 9ac and teac are 
fixed upon the reduced portion D' of axle D while 
the common outer race of said bearings is fixed 

tends into the carrier 6 through the ring , axle 75 within the carrier 6, and hence no adjustment 
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of the bearings: 9ac and eac is permitted in this 
Iodification, : 
In this modification (Figs. 6, t, 8) the outer 

face of eaeh bearing is provided. With a plug 
Fality. of threaded bores, i disposed in equally 
spaced relation around the bore h and the euter 
face of each carrier. S is: provided with an annul 
lar fiange 6d, overlying Ehe bores i, said flange 
having spaced holes for the passage thereth'Otagh 
of securing bolts 4. - 
A plurality of pairs; of arculate shins 5. (Fig. 8) 

of 180 length each may be interposed in cap 
posed relation, between the Otter face of bearing 
bracket f and the annular flange Sq. of carrier 
S, the combined thickaeSS of the pairs of opposed 
shims, 5 determining the adjustment of the car 
riers; 6 in the boges it, of bearing brackets, f, and 

0. 
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khenee determining the adjustaent of the axle 
and roll C in the frame of the road roller. Each 
arcuate shim. fs has a semi-circular recess. 5d. 
at each end to receiv's half the thickness of the 
diametrically opposite bolts. 4 of the carrier 3, 
which balts is are shown in Fig. 7 as being spaced 
45° apart On, a common pitch circle; also a 
central inwardly opening: slot 5b to receive the 
corresponding bolt, 4 and two intermediate in 
wardly opening slots 5c to receive the core 
sponding bolts 44, the slots (5a, 45b. and 15c. he 
ing so disposed that the shins 5. Enay be. readily 
inserted and removed from the position between 
the flange 6a, and bearing , not withstanding the 
bolts 4 since all the slots 5b, 45c open in the 
same direction and their side. Walls are disposed 
-normal. to a line drawia through the axes, of the 
two slots Sa. Thus two. opposed shins 5 may 
be inserted horizontally. from opposite directions 
between the flanges. Sa. and hearing to form a 
circular washer without interference with the 
series of bolts. 4, and the sides of the slots.5b, 
f5c being horizontal will prevent same from 
dropping down until the bolts 4 are tightened. 
Thus, when inserting or removing a set of shins 
5 it is not necessary to dismantle the assembly. 
The assembly shown in Figs, 6, 7, 8 also per 

mits axial shifting of axle and drive roll C by 
adjusting the carriers 6 at the opposite ends of 
axle D equal amounts in the same direction, but 
no bearing adjustment of bearings. 9a and teac 
is permitted. Bearings such as 9 and 10 of Fig. 4 
however night be used in the assembly shown in : 
Figs. 6, 7, 8 which would permit bearing adjust 
ment. 

Suitable grease retaining means may be pro 
Vided for preventing grease or lubricant from 
passing out of the assemblies along the axle D, 
such means being well known in the art. 
Our novel drive roll assemblies each permits 

take up for wear in the bevel gear train E, F, 
whereby excessive and undesirable back lash may 
be kept to a minimum, or may be eliminated; and 
in Figs, 2-5 inclusive, adjustment of the tapered 
roller bearings 3, 9 and O may in addition be 
effected. Manufacturing variations can thus be 
accommodated, and our designs provide extreme 
ly quick economical and practical means for ef 
fecting the foregoing adjustment without having 
to dismantle the assemblies. m 
We do not limit, Our invention to the exact 

forms shown in the drawings, for obviously 
changes may be made therein within the scope 
Of the claims, 
We claim: 
1. In combination with a road roller of the tan 

den type having side frames, and having a trans 
mission driving a drive shaft disposed adjacent 
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3. 
one side fragae, said drive shaft carrying a bevel 
drive pinion; bearing brackets carried by the side 
frames: an axle journaled in said backets; a 
drive roll fixedly mounted on said axle; a bevel 
ring gear on the end of said roll meshing with 
Said bevel drive pinion; and means for shifting 
the axle, and roll carried thereon to adjust the 
clearance between said bevel ring gear and bevel 
pinion. . - 

2. In a combination as Set forth in claim.1, said 
brackets having bores extending therethrough, 
and said axle. having reduced end portions dis 
posed. Within the bores; tapered roller bearings on 
said reduced axle portions slidably engaging the 
bores; the inner races of the bearings contacting 
the shoulders at the inner ends of the reduced 
portions;... the . Outer ends of the bores being 
threaded; and said shifting" means comprising 
threaded caps in the threaded ends of the bores 
having their inner ends contacting the outer races. 
of the roller bearings; and means for locking the 
caps in adjusted position in Said bores, 

3. In a combination as Set forth in claim i, Said 
brackets having tapped bores extending there 
through; said shifting means comprising exteri 
orly threaded bearing carriers in said bores; said 
axle having reduced end portions within said car 

3. 
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riers; a pair of opposed tapered roller. bearings 
fixedly mounted on each said reduced end portion 
and fixedly mounted in its related carrier; and 
means for locking said carriers in adjusted posi 
tions in said bores. . . - 

4. In a combination as set forth in claimi, sai 
brackets having bores extending therethrough; 
Said shifting means comprising bearing carriers 
slidably mounted in said bores, said carriers hav. 
ing external flanges overlying the outer faces of 
the brackets; an annular series of screws ex 
tending through the flanges into the brackets; 
said axle haWing reduced end portions within the 
carriers; a pair of opposed tapered roller 5ear 
ings fixedly mounted on each said reduced axle 
portion and fixedly mounted in its related car 
rier; and spacers interposed between the flanges 
and outerfaces of the brackets. S. 

5. Eri combination with a road roller of the tan 
den type having side frames and having a trans 
mission driving a drive shaft. disposed adjacent 
one side frame, said drive shaft carrying a bevel 
drive pinion; bearing brackets carried by the side 
frames; an axle journaled in said brackets; a 
drive roll fixedly mounted on said axle; a bevel 
ring gear on the end of the roll meshing with the 
bevel drive pinion; said brackets having bores 
extending therethrough, said axle having reduced 
end portions disposed within the bores; tapered 
roller bearings on said reduced axle portions slid 
ably engaging the bores; the inner races of the 
bearings contacting the shoulders at the inner 
ends of the reduced portions; the outer ends of 
the bores being threaded; threaded caps in the 
threaded ends of the bores having their inner 
ends contacting the outer races of the roller bear 
ingS; and means for locking the caps in adjusted 
position in said bores. 

6. In a combination as set forth in claim 5, said 
locking means Comprising set screws extending 
through the brackets and engaging the inner ends 
of said caps; the threads on said caps being 
Omitted in Way of Said screws. 

7. In a combination as set forth in claim 5, said 
locking means comprising set screws extending 
through the brackets and engaging the inner ends 
of Said caps; the threads on said caps being omit 

  



4. 
ted in way of said Screws; the outer ends of the 
caps being closed, and non-circular nut portions 
projecting axially therefrom. 

8. In combination with a road roller of the 
tandem type having side frames and having a 
transmission driving a drive shaft disposed adja 
cent one side frame, said drive shaft carrying a 
bevel drive pinion; bearing brackets on the side 
frames; an axle journaled in said brackets; a 
drive roll fixedly mounted on said axle; a bevel O 
ring gear on the end of the roll meshing with the 
bevel drive pinion; said brackets having tapped 
bores extending therethrough, exteriorly threaded 
bearing carriers in said bores; said axle having 
reduced end portions Within said carriers; a pair 
of opposed tapered roller bearings fixedly 
mounted on each said reduced end portion and 
fixedly mounted in its related carrier; and means 
for locking said carriers in adjusted position in 
said bores. - 

9. In a combination as set forth in claim 8, 
Said carriers each having a pair of stepped bores 
therein, a ring slidably mounted in the one 
stepped bore and having an internal annular re 
cess forming a continuation of the other stepped 
bore; the outer races of the pair of bearings be 
ing mounted in said inner bore and annular recess 
respectively; means for shifting each ring to com 
press the outer races of the related pair of bear 
ingS together; and a member on the end of the 
axle positioning the inner races of the pair of 
bearings on the reduced end portion. 

i0. In a combination, as set forth in claim 8; 
Said carriers each having a pair of stepped bores 
therein, a ring slidably mounted in the larger 
Stepped bore and having an internal annular re 
cess forming a continuation of the smaller 
stepped bore; the outer races of the pair of bear 
ings being mounted in said smaller bore and an 
nular recess respectively; said ring having an an 
nular flange overlying a face of the carrier; bolts 
extending through the flange and into the car 
rier whereby when the bolts are tightened the 
outer races of the related pair of bearings will be 
Compressed together; and a member on the end 
of the axle confining the inner races of the pair 
of bearings on the reduced end portion. 

11. In a combination as set forth in claim 8, 
each of said carriers being closed at its outer end 
and having a non-circular nut portion projecting 
axially therefrom; each carrier having a pair of 
stepped bores therein, a ring slidably mounted in 
the larger stepped bore and having an internal 
annular recess forming a continuation of the 
smaller stepped bore; the outer races of the pair 
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of bearings being mounted in said smaller bore 
and annular receSS respectively; said ring having 
an annular flange overlying a face of the carrier; 
bolts extending through the flange and into the 
carrier whereby when the bolts are tightened the 
outer races will be compressed together; and a 
member on the end of the axle confining the in 
ner races of the bearings. On the reduced end 
portion. - . 

12. In a combination as set forth in claim 8, 
said locking means comprising set screws extend 
ing through the brackets and engaging the inner 
ends of said carriers; the threads on said carriers 
being Omitted in Way of said screws. 

13. In a combination as set forth in claim 8, 
said locking means comprising set screws extend 
ing through the brackets and engaging the inner 
ends of said carriers; the threads on said carriers 
being omitted in Way of said screws; the outer 
ends of the carriers being closed, and non-circu 
lar nut portions projecting axially therefrom. 

14. In combination with a road roller of the 
tandern type having side frames and having a 
transmission driving a drive shaft disposed adja 
cent one side frame; said drive shaft carrying a 
bevel drive pinion; bearing brackets on the side 
frames; an axle journaled in said brackets; a 
drive roll fixedly mounted on said axle; a bevel 
ring gear on the end of the roll meshing with the 
bevel drive pinion; safd brackets having bores ex 
tending therethrough, bearing carriers slidably 
mounted in said bores, said carriers having ex 
ternal flanges overlying the outer faces of the 
brackets; an annular series of screws extending 
through the flanges into the brackets; said axle. 
having reduced end portions within the carriers; 
a pair of opposed tapered roller bearings fixedly 
mounted On each said reduced end portion and 
fixedly mounted in its related carrier; and spacers 
interposed between the flanges and outer faces of 
the brackets. 

15. In a combination as set forth in claim 14, 
said Spacers comprising shims consisting of a pair 
of arcuate shim sections adapted to abut in op 
posed relation on a line extending between two 
diametrically opposite screws of the series; semi 
circular bolt receiving slots in the meeting ends 
of Said sections; and other bolt receiving slots in 
Said Sections having their side walls disposed nor 
mal to the said diametrical line, the pair forming 
a circular washer when in opposed abutting rela 
tion, 

CARL. F. GRELNER. 
JOHN F. HARRISON. 


