Oct. 16, 1945. C'F. GREiNER ETAL 2,386,946

DRIVE ROLL ASSEMBLY

Filed June 15, 1942 . 3 Sheets-Sheet 1

—— N— - 7
d i 4 ‘?g — W 4 >
T ' 7€ \1 I #
4£ == ‘/%/ 4 \ == 4.6
= Py /) f' D _D%,—.

78l @09 [} il Ffoniow




Oct. 16, 1945, e F. GREINER ET AL : 2,386,946
' DRIVE ROLL ASSEMBLY,

Filed June 15, 1942 3 Sheets~Sheet 2

Frcg. . T e

s
.11__91 S| 7= \NE ) Q/ 7z 6F s
% - . N
66 g V 2 \7 i =
.6S e C 6
77 = 1S 75 .
>~ 6o
=z
. -2 Vo 70 S
B2 70k 37'— | i 19
N2 27 L pa] PN
72
62 8 78 o
— D : z2
B o< 7=
= ® . -
2z Z° 5 =




Oct. 16, 1945. . C.F. GREINER ET AL 2,386,946
: : DRIVE ROLL ASSEMBLY
Filed June 15, 1942 3 Sheets-Sheet 3
G .

L/

i 4

—— NN
)

- i
S —

e

-

2% ,lg 7“5

ZF

s .



Patented Oct. 16, 1945

2,386,946

UNITED STATES PATENT OFFICE

2,386,946
‘PRIVE ROLL ASSEMBLY
Carl F. Greiner and John F. Harrison, Springfield,

. Ohio,

assignors fo The Buffalo-Springfield

Roller Co., Springfield, Ohio, a corporatlon of

~-Ohio

Application June 15, 1942, Serial No‘ 447,134
' (CL. 180-20)

15 Claims,

This inventien is & novel drive roll assembly,
particularly adapted for use in connection with
the drive rolls of tandem rosd rollers; and. the
nprincipal objeet of the invention is to provide an
assembly presenting certain. advantages with re-~
spect to low cost, manufactunng 51mph01ty, and
operating performance.’

The particular advantages in usmg a beveI gear
drive for tandem road rollers reside in the elim-
ination 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 upon which the drive roll is fixedly mounted,
towards or from the bevel driving pinion, there-
by maintaining the original efficienicy of the bevel
gear drive. Furthermore, said adjustments may
be utilized to accommedate manufacturing varia-
tiens, thus faeilitating production and assemblw
with a resultant reduction ¢f cost.

Another objeet of our inventioen is to provide
an adjustable bevel gear drive roll assembly per-
mitting take-up for wear in the gear train in or-
der to keep back Tash down to 3 minimum, exees-
sive back lash in the gear train being undesir-
able.

Other minor objeets of the mventlon w1Il 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 novet
features of construction, and novel combinations
of parts, for which profection is desired.

In said-drawings:

Fig. 1 is a perspective Vlew showmg the drive
rolt of a tandem type road roller, and ‘showing
~ the arrangement of ring gear and bevel driving
pinion. )

Fig. 2 is an enlarged longitudinal section, part-
1y 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 shlftmg 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 lonofltudmal sectton samﬂar to Flg 4
hut showing a modified arrangement ef bearings
for the axle in which no bearing adjustment is
permitted, but hewever having’ means for per-

. mitting axial shifting of the axle.

. Pig. 7 is.a front elevatxon of t,he bearmg brack-
et-shown in Pig. 6. .
Flg 8 is a plan view of one of the spa,cmg shlms
sed in the assembly shown in Fig: 6.

As shown in Fig. 1, the frame -of the tandem
read roller, 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 previde 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 rell C is &
bevel ring gear E.meshing with a bevel pinion
F on the main drive shaff journaled in & housing
G mounted: upon the adjacent side member A,
said pinion ¥ being driven. through suitable cluteh
and speed change gears from a motor. or-engine
in the. usual manner, the said housmg G bemg
fixedly mounted upon 51de member A.

As shown in Figs. 2 and 3 each axle bearing
bracket 1 is provided.with a flat base portion-
la adapted to seat directly upon the top.of the
side member A, and is provided with a depending
flange 10 adapted to engage the weh . of the side
member, flange tb 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 la is a
relatively large outwardly opening circular recess
Id having .a smaller opening le at its inher end
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 wa]ls
of the circular recess fd. The outer portion of
the circular recess Id is mternally threaded as
at [f and adapted to receivé a cup-shaped cap 4
having ‘external thredds fa adapted o engage
the threads, I/, the infier end of the cap 4 being
adapted to contact the outer face of the oufer
ring of the bearing 3 as shown in Fig. 2, and for
this purpose: the inner end of the cap §is provxded
with an atinular recesy 4b in its outer periphery.
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Projecting from the outer face of cap 4 is a
hexagonal or other non-circular nut portion 4c
whereby cap 4 may be rotated within the bearing
bracket 1; 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-
Jjusted position.

By the above construction the tapered roller
bearing 3 is maintained in axial position within
the annular recess {d of bearing bracket I, 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 § 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 adiustment; and the construction is sim-
ple and efficient.

In the modification shown in Figs. 4 and 5 each'
bracket 1 is similarly provided with a base i¢ and
the depending flange 1b which is secured by rivets
or bolts 2 to the side member A. However, the
bearing bracket 1 is provided with a relatively
large threaded bore {g extending entirely

through the bracket and adapted to receive a’

cup-shaped bearing carrier 6 having threads Bo
on its periphery engaging the threads | g of
bracket f, carrier 6 also -having on its outer end.
a hexagonal or non-circular nut §» 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 1g but the threads 6e¢ are omitted at the
Inner end of the carrier 6 in way of the set screw
5. At the inner end of ecarrier 6 is a ring T of
greater internal diameter than the diameter of
axle D, said ring T being secured to the inner end
of carrier 6 by means of screws.8 or the like
passing through flange T2 and into the end of the
carrier. Ring 7 is slidable within an outer bore
6y of carrier 6 and is provided with an internal
annular recess Tc forming a continuation of an
inner bore 6r in carrier 6. The axle D, upon
which the drive roll C is pinned, by pins C2, ex-
tends into the carrier 6 through the ring 7, axle
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D having its reduced portion D’ disposed within
the carrier.

Upon the reduced portion D’, within the car-
rier 6, are opposed tapered roller bearings 8 and
10 similar fo bearing 3 of Fig. 2, said bearings
8 and 10 having s 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 g plate 11 secured to
the end of axle D by means of a screws 12 pass-
ing through plate {i and into tapped bores in
the end of the axle. The outer race of outer
bearing 9 engages a shoulder 6s in the bore 6z
of cap 6 which receives the outer race of bear-
ing 9, while the outer race of bearing 10 engages
8 shoulder Tb at the end of the internal annu-
lar recess Tc in the wall of the ring 7 within
which recess the outer race of bearing 106 is re-
ceived. The larger ends of the rollers of both

- roller bearings 9 and 10 are disposed adjacent
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each other as shown in Fig. 4. Thus the com-
mon inner race of bearings 9 and 10 is maintained
in constant fixed relation upon the reduced por-
tion D’ of axle D, while the outer races of bear-
ings 9 and 10 - may be shifted towards each other
upon adjustment of ring T 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 10
will be shifteq towards the larger ends of the
rollers of bearing (0, adjustment of the bear-
ings 9 and 10 for wear may be readily effected by
shifting collar 1 to compress the outer races
between the shoulders 6s and Tb. 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 I, 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 i
in bearing 1 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 Iz. The inner end
of carrier 6 is provided with a ring T secured by
bolts 8; ‘and each ring 7T is provided with a shoul-
der Tb engaging the inner end of the common
cuter race of the opposed tapered roller bear-
ings 9z and I8z which race.is confined within
the carrier 6 between the shoulder T of ring T
and the end 6s of bore 6z of the carrier 6 where-
by the common outer race of bearings 9z and 16z
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 9z and {0z
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 D2 of:-the axle and
the plate |1 which is secured by bolts or screws
2 to the end of reduced portion D’ of the axle.
Thus the inner recess of bearings 9z and. 18z are
fixed upon the reduced portion D’ of axle D while
the common outer race of said bearings is fixed
within the carrier 6, and hence no adjustment
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of the hearings 9z and 8z is permmteet in this
modification.

In this: modifieation; (Figs. 6, 7, 8) the- oubeas
face of each bearing |t is pI’QVlded, with a plu-
rality. of threaded bores (4 dispesed im equally

spaced relation around the bore t# and the euter-

faee of each earrier 8§ is: provided with an annu-
lar- flange $a overlying the bores {4, said fange
having spaced holes for the passage therethmugh
of securing balts (4,

A plurality of pairs:oif: arevate shims I&,(Fxg. &)
of 180° length each may be interpeosed in ap-
posed relation between the outer face of bearing
bracket | and the annular flange 8q of carvier
§, the combined thickness of the pairs of oppesed
shims. L3 determining the adjustment of the car-
riers & in the hores Lk of hearing brackets. I, and
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henee determining the adjustment of the axle D -

and roll C in the frame of the road reller. Each
arcuate- shim. & has a semi-cireular recess:-tBa
at each end to reeeive half the *haek.ness of. ’she
diametrieally opposite holts. 4 of the carrier %,
which. halts £ are shown in Fig. 7 as being spaaed
45° apart on a common piteh -circle; alse a
cenfral inwardly opening: slot {85 to receive the
correspending kolt 14 and two intermediate. in-
wardly- opening slots 15¢ te receive the coyre-
sponding bolts {4, the slots {8a, +8b.and. L5¢ he-
ing 50 disposed that. the shims 15 may be readily

inserted. and. removed frome the pesition between g

the flange 8a.and hearing {, not withstanding the
bolts 14 since all the slots (Bb, L&c open in the
same direction and their side walls. are disposed
mnormal to a line drawa through the axes of the
two slots I8a. Thus two opposed shims {8 may
be inserted horizontally. from opposite directions
between the flanges 8a and hearing | teo. form a
circilar washer witheut imterference with the
series of bolts. (4, and the sides of the slots. {55,
iS¢ being horizontal  will .prevent same  frem
dropping downh until the bolts {4 are tightened,
Thus when. inserting or. removing, a. 'set of shims
{5 it is not necessary to distnantle the assenably. .

The assembly shown in Figs, 6, 7, 8 also. per-
mits axial shifting of axle D and drive roll.C by
adjusting the carriers 6 at the opposite ends of
axle D equal amounts in the sanie direetion, but
no bearing adjustment of hearings §r and (0x
is permitted. Rearings such ag 9 and 19.of Fig. 4

however might be vsed in the assembly shown in

Figs. 6, 7, 8 which would permit bearing adjust-
ment.

Suifable 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 parmits
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 {0 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.

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-
dem type having side frames, and having g trans-
mission driving a drive shaft disposed adjacent
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one side frame; said. drive shaft carrying a bevel
drive pinion; bearing brackets carried by the side
frames; an axle journsled in said- brackets; a
drive roll fixedly mounted on said-axle; a bevel
ring: gear on the end of said roll meshing with
said Jevel drive piniow; and means for shifting
ther axle. and rell carried thereon to adjust the
clearance between said bevel rmg gear and bevel
pinion.

2::In a combination as set forth in cla1m 1, said
brackets having bores extending therethroug_h
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 raees. of the bearings contacting
the. shoulgers at the inner ends of the reduced
portions;. .the outer . ends of -the bores  being
threaded; and. <aid. shifting’ means comprising
threaded caps in the threaded ends of the bores
having their inner ends contacting the cuter races -
of the roller bearings; and means for locking the
caps in-adjusted position in said boeres.

3. In a combination as set forth in claim 1, 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-
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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 1n adjusted pos1-
tiong in said bores.

- 4, Tm a combination as set forth in elaim 1, sa1d
brackets having bores extending therethrough
said shifting means comprising bearing carriers

slidably meunted 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 having reduced end portions within the
carriers; 2 pair of oppesed tapered Toller Bear-
ings fixedly mounted on each said reduced 'axle
portien and fixedly mounted in its related car-
rier; and spacers interposed between the flanges
and outer faces of the brackets.

5. I combination with a road roller of the tan-
dem 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
exteriding 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-~
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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

10

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 ¢arrier; 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-
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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.

10, 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; bolis
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 nuf 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 & combmatlon 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 saig 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 earriers
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 rolier 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
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

40 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 abuf in op-

- posed relation on 2 line extending between two

50

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, GREINER.

JOHN F. HARRISON.



