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IUNITED STATKS

PATENT OFFICE.

. WILLIAM €. MAYO AND JOHN HOULEHAN, OF EL PASO, TEXAS, ASSIGNORS OF ONE-THIRD TO
| .+ GEORGE E. BRIGGS, OF BARSTOW, TEXAS.. o

| TRANSMISSION-GEARING.

No..896,739.

Specification of Letters Patent.

irr

Applicetion filed September 5, 1907, Serial No. 391,526,

To all whom it may.concern.:

Be it krown that we, WILLIAM 0. Mayo

and Joun HoULEHAN, citizens of the United

States, residing at El Paso, in the county ot

El Paso, State of Texas, have invented a new

-and useful. Transmission-Gearing, of whieh
~ the following is' a specification. o

This invention has reference to 1mprove-

thentsin transmission gearing designed more

10 p

articularly for use in evnnection with our

- motor traction system of which the present

15 .
‘its essential features, in other connections.
~ We have devised a traction system where-

invention forms a part, but it ig to be uhder-

stood that while the present invention is an
integral part of our system, still it may be
used, either wholly or with regard to some ot

in each car, whether considered se$ara$_eiy or

20

‘as an element of a train, 1s a comp
itself, and, among other things, comprises &

e unit in

prime mover, preferably in the form of an

explosive or internal combustion engime,.
from which power for driving the car 1s trans-.
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mitted to the wheels through mechanism of
which the present invention constitutes a
coactive part.

The cars used in our system are designed

for urban, suburban and interstate trafiic,
and, therefore, provision- must be made

whiereby "‘the cars may be adapted to the |
~ short radius cirves of city railroads, and the |
- moderately sharp curves found on many
suburban toads, as well as the long gentle

curves such as are used on trunk hines. To

accommodate the cars to the curves thé |
trucks must necessarily move about vertical

axes and bécause in our system the prime

“movers are not carried upon the trucks but

40
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. .
“car passes around & curve, it being _
stood that suitable provision may be made

upon
yised

the main frame of the car, we have de-

mitted from a power

curve in any road upon which the car may

~ travel.. This is accomplished without sub-
~jecting the shafts to any strain whatsoever
because of their changed relations when the

under-

for compensating for- vertical motion be-

a means whereby motion may be trans-
shaft positively to the
ear axle carrying a pair of drive wheels,
-+ which means permits thg driven -shaft to-
~ change its relation to theé drive shaft from
that of parallelism to angular relations suifi-

ol el gy gl TR T B TR -

‘tween the drive and driven shafts due fo tihe
spring -connections between the truck and
car body, but since.such compensating means
form no necessary part of the present inven-
tion they will not be here considered.

| ?&ﬁentedﬂﬁg. 28, 1903; o

/

r

In the broader aspect, the invention com-.

| prises essentially a drive shaft which for the

purposes of the present invention -may ‘be

fixed relation to the car body. Upon: the

drive shaft there is mounted a pinion, and
meshing with said pinion there 1s a gear
wheel of suitable size, mourted upon and
causing the rotation of a shaft which may be
connected to the car axles through suitable

“bevel or miter gears. Since the driven shatt

is not in fixed relation to the drive shaft but
participates in the movement of the truck
about its vertical ‘axis, thevefore, in order
that the gear wheel and the pinon may
always rotate in the same plane one with re-
lation to the other, the gear wheel 0
vided with a connection to the driven shaft.
of the universal type, whereby the driven

“shaft may change its angular relation to the

drive shaft and at the same time receive mo-

tion from the gear wheel without undue

strain to the parts or the consumption of un-
necessary energy. T

The invention also comprises special con--

structions designed to adapt the;power trans-

‘mission gear to the particular conditions to

which it is subjected when used upon a rail-
road car or in situstions similar thereto. -

stood by the consideration of a specthic em-

bodiment, and, therefore, we will describe in’
detail the embodiment of the invention illus-

trated in the accompanying drawings form-
ing part of this speeification, m which,—
 Figure 1 is a side elevation, with parts. N
section and other parts broken away, of a

18- pro-

60

considered as rotating about an sxis havinga

65
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The present invention will be best under- o

90

95
transmission gear between a drive and a -

driven shaft, constructed in accordance. with .-

our present invention; Fig, 2 ig. 8 CTOSS Sec-

cient to allow the truck to @aﬁ;s'.amund any | tion, with parts in-elevation, of the drive pin-

ion and a portion of the power shaft; Fig. 3
is a cross-section through a portion.of
gear wieel

ings used in the strueture. " o o - 0
Referring to the drawings, there is shown

.0 100
0 .of the
and casing therefor; and Figs: 4,
‘5 and 6 are detail views of & porilont. of the
adinsting mechanism for certain ‘ball-bear- -
'y g oL 108
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a dtive shaft 1 and a driven shaft 2. The

shaft -1 is, in our system, not directly con--
nected tothe explosive engine or other prime

mover but certain. intermediate. structures
are emgloye‘df,or reasons which need not be
referred-to here, but for the purposes of the

Eresent} invention the shaft 1 may be and will

e referred to as the drive shaft. The driven

‘shaft 2 might be utilized for the purpose of

carrying the drive wheels of the car, but we

prefer that this driven shaft be connected to

the car axles through othér gearing. . Since

and 2 lie in longitudinal planes with refer-

ence to the car body, the shaft 2 may be con-

‘nected to the car axles by suitable bevel "'Qr_

20

20

30

3

miter gears.

having at one end sn annular flange 4, pref-

erably integral with the hub 3, and at the-

other end carrying a ring or annulus 5 held
to the hub 3 by suitable bolts 6 or otherwise.
Evenly. disposed about the flange 4 and ring
5, which latter may also be termed a.flange,
are perforations 7, the perforations in one
flange matching those in the other flange.
These perforations are made with a slight
taper: fromi the inner face toward the outer
face, and seated in the taper perforations are
taper plugs -8 having their inner or rear
ends: projecting toward each other beyond

the inner faces of the flanges, and finally

terminating  in frusto-conical extensions 9

which should be turned true. Between the |

flanges 4—5 are as-many rollers 10-as there
are matching holes 7, and at-each end the
rollers are expanded, as shown at 11, and are
axtally recessed to form cups.12,the-bases of

- 'which . are frusto-conical. - The rollers with

40

45

- the space, as indicated in Fig. 1, although in
-Fig. 2 only two such balls are shown. -

55

60.

their heads 11 are slightly shorter than the
space between the flanges 4—35, and the cuﬁs '
&

|

12 -receive the frusto-conical ends of t

plugs 8, while between the ends 9 of the plugs
8 and the bases of the cups 12 are disposed
ball-bearings 13 of sufficient number to fill up

_-Although the ball-bearings are made of
hardened steel and the walls of the cups 12
and also the plugs 8 may be suitably har-

this reason provision” should be made for
taking up such wear, at least to a certain ex-

tent.. In Fig. 2 the flange or annulus 5 is
shown underlaid by a number of ring-shaped
shims or laminge 14 of suitable material, one

or more of which may be removed from time
to time so that the said flange 5 may be.

brought closer to the flange 4 to compensate

for the wear of the ball-bearings 13 and their
- seats in the eups 12 and plugs 8. The hub 3,

with its flanges 4—5 and rollers 10, consti-
tutes a gear pinion of the barrel type, but the

'
. . M

|

Einion 1s made fast to the drive shaft 1 by a
ey or sphne 15. -
Meshing with the barrel pinion is a large

offer practically negligible resistance.. The 65

gear wheel having its teeth 16 formed on the -

outer periphery of a ring 17, which ring is

| expanded laterally interior to the teeth, as

shown at 18, and 1is there: formed with annu-
lar taper grooves 19, one on each side, in

which grooves are seated taper rings 20

having their outer faces formed with V-

Now, the barrel pinion and the gear ring 17

are inclosed in a suitable casing 22 formed of
two cheek plates. separated by a peripheral

| flange 23." One of the cheek plates, which is

{

‘and said casing may be so put together that

r

dened, there will still be some wear, and for |

" In these bosses are formed radial taper holes

33 in each of which is seated a taper plug 34

pins are formed of anti-friction rollers which ., having an expanded head 35 whiqh 1S again -

mite s oo . {designated by the numeral 24, is removable
‘Upon. the 'shaft 1 there is keyed a hub 3.

from the casing, while the other cheek plate
1s formed integral with the flange 23. " The

70

79

Sy v dadls WAL shaped grooves 21 constituting ball races. .
it is desirable in our system that ths shafts 1 | -

80

removable cheek plate 24 is secured to the

remainder of the casing by through bolts 25

extending through bosses 26 formed in one

plece with the flange 23. The casing is
shaped to conform approximately to the

shape of the intermeshing pinion and gear,

the interior thereof is practically dust-proof.
For this purpose the shaft 1 niay be provided

with dust-proof journals in the casing and.

the shaft 2 may likewise be provided with
dust-proof journals, but since the shaft 2,
as -will hereinafter appear, has universal
movement within a restricted zone, the
bearings for this shaft, while made dust-
‘proof in any well known manner, should like-
wise have a certain fréeedom of movement to
}Jermizt the shaft 2 to change its angular re-
lation to the axis of the shaft 1. . -

90
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The casing 22 is provided with tapered an- -

nular grooves 27 located opposite the grooves
19 1 the gear ring 17, and these grooves 27
receive tapered annular rings 28 having

V-shaped: grooves 29, also constituting ball

races. OSeated in the matching grooves 21

105

and 29 are circular series of balls 30 forming .=

side-thrust bearings for the gear ring 17 and

| preventing any lateral pla,f,r thereof but offer-
r

ing no material frictional resistance to the
rotation of this ring. Since these anti-fric-

may- be removed bne or more at a time to

compensate for such wear. These laminse
should be very thin so that the adjustment

for wear may be correspondingly delicate.
- At diametrically opposite points on the

ring 17 are formed bosses 32 projecting ra--

dially: inward toward the axis of the ring.

110

tion bearings formed by the balls 30 are
liable to wear, the cheek plate 24 may have.
interposed between 1t and the corresponding
end of the flange 23 a number of shims or
lamine 31 which, as the ball-bearings wear,.

115
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sontracted to form & tapei” lsdge 36 from | made because the strain upon the taper plugs |
‘which there is an extension 37 of the plug | 34 entering the hub 54 is greater ihan the
finally terminating in a frasto-conical end 38. | strain upon the taper plugs 3¢ entering the ©

" Loeated concentric to and within the ring | bosses 32. This is due t6 the fact that the -

. 5 17 is another ring 39 having formed in it two | larger plugs are located mitich. niearer the g

:
g
|

‘Hosses 40—40 at diametrically opposite | shaft 2 than are the smaller plugs. « v
points, and other two bosses 41—41, also at It 'is to be understood that: he._;gea_ri.j;géiih y

diametrically opposite points but on a di- | shown m the drawing are. to be taken:only

A
I
Il-lll
.-'r

“dimeter ninety degrees displaced with rela- | conventionally, since instead of being made

i [ 9

10 tion to the pair of bosses 40.. "Each boss is | rounded as shown in the drawing.they may.ss.
~. wmyovided with a central radial perforation, | be brought to a more or less conical'shape;or
“one. portion of which is provided with screw- | the teeth may be otherwise, shapéd.ifi 50 deq. .
. threads 42/in which is seated a nut 43 having | sired. b st e el
~ ‘its inner face provided with a taper counter- Now, let it be supposed.thav the shaft I re-..

15 sink 44 Teceiving & taper cup 45, which cup | ceives rotative movement from any suitablei g ;
. has its open end formed into a cylindrical | power source, either such as we have alreadyi.
portion 46 Othing the bore of the opening | referred to or some other:power source, the

. through the boss 40 or 41 as the case may be. barrel pinion carried by seid.shatt will par- .
. Info each cup 45 there extends the end: 37 of | ticipate in such movement.: The gear.ring:’
9¢ one of the taper pins 34, and interposed be- | 17 will also be rotated because of its engage-i g5
. iween the taper ledge.36 and the taper por- | ment with the barrel pinion; and the nng 39
. tion 'of the cup 45, and alsc between the | and hub 54, together with the shaft 2, wall
_frusto-comical end 38 and the taper portion varticipate 1o this rotative movement. . Let .
. of spid cup, are bal-bearings 47 and 48 re- | 1t be supposed that the shafts:1.and 2 are i
.25 spectively, the “balls being of -appropriate | exact parallelistn.  Power will: “be:: trans- g¢ -
“size to fit. the spaces intended.. The nut 43 mitted from the shaft 1 tothe shaft 2 through
has anexpanded head 49 with its periphery the gearing described without ‘other strain
formed o a 'S'@FE% of notches 50. This | than that incident to the:transmission of the
head 49 overhangs/the corresponding face of | power. Let it now be supposed that the:

a6 the bose 40 or 41, and between this head and | shaft 2 is connected up to'a car axle andthat 95 -

L
-
'

. the Toss is a series of shims or lamine 51 of | the car truck enters-upon a curve. ~Under
suitable material, but each shim or lamina | these conditions the car truck will swmg’

ha msde very thin., A set-screw 52 engages | about the vertical axis and f‘ijhé shaft 2, being'

. one of the notches 50 and passes through a | connected to the car axle; will, of ‘course,’be
25 perfération 53 in the laminge 51 and finally | swung about a vertical axis cutting the hub 106
 eniers a suitable threaded opening formed | 54, thus putting the shaft 2 ot of parallel-°

‘ini the corresponding boss 40 or 41. When it | ism with the shaft 1. Taking the position of -

' is desirable to adjust the nut 43 so as to take | the parts shown in" Fig. 1, the ring 39 will
 up wear which may occur between the balls | also be swung upon the same vertical axis as'*
20 47 and 48 and their seats, the screw 52 is | the hub 54, moving about the plugs'34 enter- 105

" semoved and one or. more of the laminee 51 }ing the bosses 40. However, as the gear
are taken out, after which the nut may be whee\]}vié., rotated the bosses 40 move out of

screwed  down into place until the serew 52 | this ertical} plane toward the hotizontal

‘niay be made to engage another notch 50, | plane, while $he bosses 41 are’ caried nto
+5 when the nut will be held against accidental | such vertical - plane. When the bbsses 41 310

displacement. - o o have reached such vertical plane the ring 39

The taper plugs 34 and also the cups 45, as has returned into the plane of the gear wheel,
well as the taper plugs 8 and the rollers 10, while the taper plugs 34 entering ‘the ball

pray ultimately wear to an extent 100 oreat | seatsin the bosses 41 have, turned sufficiently .
50 1o be any longer taken up by the removal of | to compensate for the return of thermg 3910, 115
" the lamins provided for the purpose. This. coincidence with the plane of the gear wheel, -

. is also true of the rings 20 and 28. - It will be | Of course, the return of the ring 39.is gradual,

 observed that these several parts all have | and because of the universality of. the sup- .
~ {aper seats, so that-they may be easily loos- | ports the ring 39 moves, about, the plugs en-
55 ened from their seats by a slight blow and | tering the bosses 40 without:any strain upon..120

may then be replaced by new parts. The | the parts, and because of the f-%llﬁl;fffiﬂﬂ.ili;(??l:
japer plugs 34 entering the ball-bearing re- ‘Dbearimgs -the frictional resistance . 1s pra_,@tlf-f%--

[T]

ceptacles in the bosses 41 have-seats in a hub- cally-‘ne_gligible,,{; L mien e i aat i
54 keyed to the shait 2. . { By virtue of the universal mounting of the.. -
go It will be observed that the taper plugs 34 | shaft 2 in the gear wheel, the fatter may. be.125
" entering the hub 54 and the Farts coacting | kept strictly in the plane of rotation of the .
* with these taper plugs, as well as the bosses ‘barrel pinion, while the anguiar displacement::;
41, are made considerably heavier than the | of the shait 2 without appreciable mcrease of: -+
~ taper plugs 34 entering the bosses 32 and co- | strain upon the parts may be quite marked.
65 acting with the bosses 40. The parts are so i Thus, under the conditions of traffic, a car 130

i
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may enter upon the sharpest curve used in
practice and the shaft 2 will respond thereto
without subjecting any of the parts to any
greater strain than they are subjected to

when the shafts 1 and 2 are strictly parallel.

"It will be observed that in the gearing
which we have devised there are no rubbing
parts but all bearing surfaces have rolling
contact with the adjacent surfaces, thus re-
ducing all friction to a negligible point.

The casing has been described as dust-

proof, which is, of course, a pra.ctically.‘ngces___
sary protection under:the conditions of ac-

tual practice for such parts as are inclosed in
the casing. - In order that the parts may be
thoroughly lubricated, even though the bear-
ings are largely of the anti-friction type, the

casing may be made sufficiently tight to hold

lubricating oil and the gearing may therefore
run in oil. ' -

It has been stated that there are inter-
posed shims or lamina-between the nuts 43
and their seats, which laming are removable
so tnat the nuts may be screwed up from
time to time to take upwear. It is, of course,
possible to omit these lamins but the nuts

might then be more or less loose in their

seats. The lamine furnish a firm bearing
agaimst which the nuts may be screwed up
tight and so all looseness be avoided.

In the foregoing description the shaft 1
with its pinion has been considered as the

drive shatt, but the shaft 2 may be made the
drive shaft and the shaft 1 become the driven
shaft, and the entire casing might have a
‘movement 1n space with relation to the shaft

‘)
‘D

This, however, would constitute a mere
reversal of the parts without change of fune-
tion or operation. -
We claim:— _ -
- 1. In a transmission gear, an annular gear
wheel having an annular ball race on each
face, a pinion meshing with the gear wheel, a
casing inclosing the gear wheel and pinion
and provided with an annular ball race cor-

responding to one of the ball races of the an- .

nular gear, a removable cover for the casing
adjustably connected thereto, and an annu-
lar series of balls seated in the ball races on
each side of the gear wheel and in the re-
spective ball races on the inner faces of the
casing and cover. o

2. In a transmission gear, an annular gear
wheel, a pinion meshing therewith, remorv-
able annular ball race members seated in the
opposite faces of the annular gear, a casing
for the gearand pinion, a removable annular
ball race member in the casing matehing one
of the ball race members on the gear, a re-
movably adjustable cover for the casing, a

‘removable annular ball race member in the :
cover matehing the other ball race member
- wear, & driven shaft, universal connestions
- between the driven gear and driven =haft, a
, casing inclosing both gears, a cover for the

1n the gear, and a series of balls seated in the
ball races in the race members.. _
3. In a transmission gearing, a gear wheel

898,739

'c-omposed of an -annulus with gear teeth t:f

1ts periphery, radially inwardly-projecting
plugs at diametrically opposite points on the
gear annulus, said plugs terminating in cones.,

a ring interior to the gear annulus, ball cups

at diametrically opposite points on the ring

and entered by the cone ends of the plugs,
balls in said ‘cups engaged by said cones, a
shaft central to the gear, a hub on said shafi
plugs extending at diametrically opposite

hub on the shaft, and balls in said cup engag:-
ing the cones on the plugs. -

4. In a transmission gearing, a gear wheel.
composed of an annulus with gear teeth on
1ts periphery, radially inwardly-projecting
plugs at diametrically opposite points on the’.
gear annulus, said plugs terniinating in cones,

a ring interior to the gear annulus, ball cups
entered by the cone ends of the plugs.on the

gear;* adjustable seats for the cups, balls in

the cups engaging the cone ends of the ];)lug
a shaft central to the gear wheel a hub on

~said shaft, plugs extending from said hub at
diametrically opposite points and terminat-

ing in cone ends, ball cups in the ring entered
by ‘the cone ends of the plugs, adjustable
seats for the cups, and balls in said cups en-
gaging the cone ends of the plugs.

5. In a transmission gearing, a gear wheel,

iwardlvy-projecting plugs at diametrically
opposite points on said gear wheel, each plug
“having a taper seat in the cear wheel and ter--
- munhating at its.free end in cones, a shaft cen--

tral to the gear wheel, a hub on the shaft,

 plugs having taper seats in the hub at dia-

metrically opposite points on the same and
tormed with cones on their free ends, and a
ring interposed between the gear wheel and
the hub and having ball cups entered by the
plugs on the gear wheel and hub respec-
tively, said cups having adjustable seat:.
and balls interposed between the conienl
ends of the plugs and the balls of the cups.
6. A transmission gearing comprising &
drive shaft, a barrel pinion ca.rrie({ thereby
and provided with rotatable teeth, an annu-
lar gear wheel engaging the said teeth, a eas-
ing inclosing said gear and pinion and pro-
vided with an adjustable cover. anti-friction
bearings between the sides of the caxing and

sides of the annular gear, a ring internal to

said gear wheel, trunnions on said cear whedl
entering said ring, a driven shaft central to
the gear wheel. trunnions carried thereby.
and anti-friction seats for said trunnions i
the ring.~ | "
7. A transmission gearing comprising

driving shaft, a gear mounted thereon, an
annular gear in- mesh with the {irst named

70

75

pomts from said hub and terminating in
cones, ball cups carried by the ring and ea-
tered by the cone ends of the plugs on the

.
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casing adjustably connected - thereto, con- | as our own, we have hereto aflixed our signa-
tinuous annular anti-friction’ ball bearings | tures in the presence of two witnesses. .
between the sides of the annular gear and the | o - WILLIAM C. MAYO.
“walls of the casing and cover for maintaining | JOHN HOULEHAN.
5 the annular gear in alinement with the first- | Witnesses: - .
 named gear. D . | MaseL O. FAONESTOCK,
In testimony that we claim the foregoing - P: G. STEARNS.
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