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~loaded:; + -

- In the past it Lias ;
-the driving-axle as a-solid structure through-
soutits length and-between both, of the driv-
‘ing ~wheels, the power being applied to the
seentral ‘portion thereof. ‘Ordinarily,- it is

- :One object af. the'invention is to: pro-
«vide:ran- ‘»i_m;prQVed‘.v,c()_nstz}uc»ion of driving .
-oxle. - In this.connection, T will state that in
| previous eonstruetions. of railway-moter caps’
swith ivhich Tam:

scentral ;portion of -t

_Paténted chf 19, 19‘26.,7.- : AT

. /RAILWAY MOTOR CAR AND THE LIEE.

.. Ths invention Tas to do with improve-
-ments in railway motor cars and the:like.

he featrives hetein disclosed have been .de-
wvised with a particular. view to ‘meeting the
requirements -of construction and. operation
«of railway motor cars, ofte kpown

motor: cars, except-as I'may:de co.in the

perienced a great’ deal of difficulty ~dwe -to

ithe breakage of ‘the -driving axles when the
: ,

ne: platform”is heavily

been customary ito form

. necessary to establish one or miore bearings
- between the central  portions of said axle

~plattorm itself will Tesult in such a deflec-: :
- tian’of the '

breakage. T S e
- B is, therefore, an object of the invention

35 -
< to provide a ‘construction of ‘driving axle

i and-platform;: and as-a result- any substan-

tial deflection of: the central portion of the

driving .axle asto vesult in its

- such: that said axle may be conveniently di-

40

- without “any
sgections: o o Ly T RIS B
“..Amother feature of the invention relates to

5-the provision of an improved constructi

vided and: supported 1i:such a way- as to

‘allow for an amount of deflection sufficient

-to take care of the maximum requirements
“due to platform-loading or other cauges, and
binding of :the driving::shaft .

the

“rections.

A durther object is to provide a construc-

-tion in which: the ‘axle shaft sections may be

- Application fled August 13, 1995, Serial No, 49,957,

: A n kpown as-speed--
- #ers, and -l have illustrated ‘and will describe any-

" the same with this parti lap wise: in mind. s
Nevertheless, T wish. it.-cl arly understood trans
that T-de not intend to limit the usefulness
fof. the: features of the- invention to railway

amiliar there has been ex- - dii It.of the t;
suttable belt. drive fro

Amotor car embodying the featurés of the pres-
.ent inventions. ' . "
.- Fig. 2 shows an'end view corresponding to’ ¢
~Fig. 1, and shows particalarly the relation- o
ship between the transmission unit, the driv: - = -

on
and-arrangement of variable.speed trapsmis-
~sion-interposed between the engine and
~driving shaff. -In this connection, it is-an.
~object of the-invention-to provide . a very -
“simple smd. at ithe same time rugged construc-

Hion. and oné which will provide For: the

saine number of driving speeds in both di-

line 8—8 .of Figs. 3. and- 4, floo‘kiﬁg in the o

- WARRINGTON E. ADAMS, OF CHIGAGO, ILLINOIS,

directly aligned with the diiven shaff of

the transmission unit, so that the final drive

.40 the axle tections may be. effected in-the

most direct and conven:
An this connection,
‘most. cases: it. 1

ent manner possible.

$. 18, 1 unnecessary. to
1al drive for the ax

it will be understood that 60 . -
orovide .-

iatkes ‘to "ﬁ‘éh'f;‘a provision. of ‘an improved: con- - -

-struction of universal joint for allowing the
desired amount of deflection to take place.
A further feature of \

‘Lo the provision of means for drivit

~divided axle shaft either directly by the

unit.or b

diiven shaft of the transmission uni

1.2 transmiss

“located. at some
Lungine.’”

- Other:

the invention relates 7

objects or. uses of the invention will =~

appear. from a. ‘_‘d',e}f_‘:)a_iled‘f‘dequl@ip_tiOh,’. of the .
_same, wiich consists in the features 6f con-

-struction- and ‘combinations of parts. here- .}

“nafter described and claimegd. -
.. Figure:1 shows a plan view of

en.axle sections, and the engine; - - e
. Flig. 3 shows a. vertical longitudinal se

‘tion. through the transmission unit on en-
~iarged scale as compared to Figg

a railway

en- 00 -
1and 2;.

~and may also be considered 4 section’on the .

line 3—3 of :Fig. 4; looking in the, direction -

‘of the arrows;.

B 4 ARSI A et T SRR =
Fig. 4-shows :a vertical transverse géction
on the line ‘4—4

rection -of the arrows;..
© Big. 5 showsa

line 5—5 of Fig. 3
wof the arrowss o

95

of Fig. 3, looking in the di-

fragmentary section on the
» looking iri the direction. -~ .

STl A0
Fig. .6:shows. a cross section on the line "«

6—6 of Fig. 3, looking in the direction of the = -

aI‘I‘OWS ; ) A )
Fig. T shows o

line 77 of Figs. 3 and 4; looking in the di- .

ing removed;. -

-rection - of-the- arrows, the cover plate f_b\e‘-:\

- Fig. 8 shows'a u_ljori'zfo'11tal»se(;tion on the

«direction of the arrows;

horizontal section ‘on the - 5 -
o105
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“car includes a suitable frame.

~Fig. 9
section through a modified construction of
axle divided at a single point, the two sec-
tions. being joined together by a universal
joint, and there being a
one section; &

©. Fig. 10 shows a view similar to- that: of
Fig. 9, but illustrating another modified

form of construction, and may be considered
a section on the line 10—10 of Fig. 11, look-
ing in the direction of the arrows; and

Fig. 11 shows a section on the line 11—11
of Fig. 10, looking in the direction of the
arrows. oo oo ¢
- Referring first to Figs. 1 and 2, the motor

struction illustrated said frame-has the lon-

. gitudinal sills 12, 13, 14 and 15 together with

‘Suitable cross beams such as 16.

At one

~end, called the front end for convenience, 18

an axle 17 on the ends of which are secured

" the rail wheels 18 and
“journaled to the outer sills 12 and 13; but is
‘preferably free of the intermediate sills 14

" 95 and 15. The axle at the other end is jour-

- 80:

19, The axle 17 is

naled to the outside sills 12 and 13 “at the

“points 20 and 21 and the ends of said axle

carry the rail wheels 22 and 23.
The side portions 24 and 25 of’ the plat-

“form are preferably laid directly mpon the

are, therefore, at rela-

cross beams 16 -and »
whereas the central por-

tively low elevation,

. tion 26 of the platform is preferably of

35

40

" are placed on edge, as shown in Tig. 2, and -

45

“said platform sections.
frame beneath one-end

pajsed elevation, _as indicated in Fig. 2.

For this purpose, it is supported by suitable
vertical struts including corner struts o1.
These corner struts are carried up and
curved over
ends of the raised platform 26.

~ Extending along the two lower platform
sections 24 and 25 are the beams 29 which
cerve - to establish rails along the sides of
The engine 30 is
supported upon the
of the raised platform

section 26. The.gas

“tank-31 is conveniently supported immedi-

50

“vided any

ately beneath said raised platform section as

by means of the straps 32, indicated in Fig.

Suitable - driving - means must be -estab-

lished betwéen the engine and the axle which. .
“carries:the

wheels 22 and 23 Furthermore,
it ‘is” desirable to establish a bearing be-

tween said axle and the frame of the device’
“so .as to give proper support to the central
- portion of the

axle and thus enable it to
carry the strains imposed by said driving
connection. . Where such a ‘bearing is pro-
“deflection of the central portion

- of the platform will necesgarily throw a

heavy strain on the axle provided said axle

‘be a unitary structure from end to end. In

the absence of any such intermediate bear-
ing. it is very necessary to reinforce the axle

shows a frdgmenbary longitudinal

driving pulley for

In the con-.

the housing 35 is semi-circular,
-in Fig: 6. ' ' '

“ing-as by

to establish end railsA 98 at the

49 is provided for.

1,603,261

itself. by increasing its size as otherwise it

will not be strong enough to withstand the -

forces communicated toit: .

According to one aspect of the presént in-

“vention, I divide said axle in its central por-

tion so as to provide the axle sections 33
and 34 connected to the wheels 22 and 23,

respectively. The inner ends of said axle -

sections may then: be suitably supported
with respect to the frame,and any deflection

70

5

of the central portion of.the frame will be -

readily compensated for by a slight deflec-

tion of the inner ends of the axle sections
with respect to each other. Af the “same

time, I have provided a transmission unit

directly supported by the frame and ‘which
communicates directly with
of the axle sections. . =~ = ,

Referring particularly to Figs. 3 to 8, in-

clusive the transmission housing includes a

‘box 35 the upper portion of which is closed

by a removable cover plate 36. - Said hous-
ing is also provided with a series of pedes-

tals 87 and 28 at its sides which may be sup-

ported upon short cross beams 39 and 40
reaching between the sills 14-and 15, respec-
tively.  Preferably

Fxtending across said lower portion of
the housing is a driven shaft 42, the same
being journaled in the end walls of the hous-
ball bearings 43
ly. The end portions of the shaft reach be-
vond said bearings-and to the outside of the
housing and carry a flanged sleeve 45 and
an unflanged sleeve 46, respectively, as
shown in Ifig. 3. P TT

The inner ends of the axle shaft sections
33 and 34 are provided with yokes 47 and 48,
respectively, which have. cup shaped exten-
sions reaching over-the collars 45 and 46.
Said cup shaped extensions are slightly
larger than the collars which they embrace;
a sufficient freedom of movement is. thus. as-
sured between- the parts. Each collar has
three outwardly facing recesses: (see Fig. 6)
and the corresponding cup shaped extension
has the companion through openings 50.
Balls 51 are set into the through openings

and reach into the recesses and are held in
place by encircling rings 52 which may be

slipped into place from the outside.” The
cup shaped extensions 47 ‘and 48:have,end
flanges 53 and 54 at their inner ends, respec-
tively, against which the corresponding
rings 52 set, as shown in Fig. 3.- Removable
locking rings 55 are provided for retaining

the encircling rings 52 in place. L
The openings 50 are slightly elongated as
is evident from careful examination of Fig.
3, so that a sufficient amount of - deflection
of the axle shafts with respect to the shaft
) Therefore, these ball

bearing connections constitute in effect uni-

‘the inner ends

the lower portion-41 of -
as indicated *

80
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and 44, respective- -
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“face width; with .which.
:the: gear. 66 of the idler

230
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versal Joiﬁts between the shaft seétiﬁoﬁs.‘ Any
deflection-of the central portion of: the plat-

form, resulti

g:in a corresponding deflection

of’ the casing 35 is, therefore, compensated

for and the axle shaft sections .are allowed
to deflect without.any binding whatsoever:

Above the driven shaft 49 is a lay shaft
56:having its ends jonrnaled in the end walls
of the casing. by the ball: bearings 57 and

&8, respectively. - Above said lay shaft is

the driving shaft 59 “having one end. jour-
naled in the casing wall-by the ball bearing
60, and -its other end: reaching: through the -

other casing wall wherein it is. journaled

by a ball bearing 61. - Said end of the driv-"

ing shaft 59 projects:to the outside of- the
-casing and receives a driving. pulley.62. -

Set off to” one side is the idler 'shaft .63
which is journaled in lugs such as 64:in the’
side wall of the casing. At one end the lay -

~shaft:56.is provided with

shaft:- 63. At its
other end the lay shaft 56 carries

67 which-meshes: with the gear 68 which is

‘journaled: on:the driven shaft 49, 7On the
~lay shaft 66 is:a pinion’ 69 of size interme- -
diate between the gear 65 and the pinion 67.-
- Splined upon- the - diiven ghaft 49 iga

denble gear including the gears 70- and 71

_-which are’ integrally formed. and. -operate.

as‘a-unit. - Splined: upon‘the . driving shaft

gear T4 is- formed. on the: idler

68 are the companion- ¢lutch- eléments com-

40

-60

- to cluteh it to -the’ gear 68

-is'such as to

5 3.s0 as to engage the gear 7 0

prising lugs 75 and: sockets 76, "as clearly
shown'in Figs. 8-and:5. - The arrangement
permit of the following opera-
tions: ' ‘ :

- With the collar 72 in the position indi-
8 its gear 73 i1s disengaged.
the ‘gears 65 and 74. - Thig
call ‘the reversing gear.
‘When thrown to the left in Fig. 3-it meshes -
with the right hand -half of the
teeth of the gear 65 for reverse drive, but:

cated in- Fig,
from: hoth of.
gear 73 is what T

directly

‘when thrown to .the right-hand in Fig. 8 it
‘meshes directly with the gear 74 on the idler
shaft 63, and the companion: gear -66 of said
gear 74 meshes directly with.the ‘gear 65 of
the lay shaft 56. Therefore, forward drive
of the lay shaft 56.is
sleeve 72 to the right
drive is secured by shifting said sleeve 72 to
the left in said figure.. - o

- Low speed drive from the lay shaft to the
driven shaft 42 is effected by shifting “the
splined geav unit 70—71 to
for low speed
is' secured by

drive.  Intermediate speed

shifting the gear combinations70—7 Tslight-

ly to the left of the position shown in Fig.

with the inter-

sition wherein the gear
‘with the gear 65 for high speed.” From the
~ above it is evident that this arrangement

-and 65 have seventeen
a gear. 65 of double
constantly :meshes’

a“pinion-

~across:the
59-is a-collar 72 ‘having:a; pinion 73; and- 4
* companion’
Vsha'ft 63. . K : AR IR RN ST
~ On-the opposing facesiof the gears 70 and-

-point:ag by means.of a link:85.

secured by shifting the-
in' Fig. 8, and reverse.

the right so as

“mediate-gear 69 of the Tay shaft; and high
speed is secured by shifting the gear combi-

nation 70—71"te the extreme left hand- po-

71 meshes. directly

permits of three. speeds. either forward or
backward, thus making the motor car equally
serviceable for drive in either direction. - -
Preferably the gears are provided with the
Tolowing number of ‘teeth, although it will

be understood that these. are mentioned by

way of illustration and not for the. purpose
of limitation: - The gear 68 has Miftyesix
teeth; and the gears 70 and 71 has

pinion 67 hag sixteen teeth: and-the gears 69

, ax o thirty-
-one andtwenty-three teeth, respectively. . The

70

75

80

and twenty-fiveteeth, - . - »

respectively: -The gears 74 and 66 each'have

nineteen-teeth, and the pinion 73 has sixteen
- 3 p1

teeth.. From the aboye it is evident that: the

gear ratio between the -driving and lay

‘shafts would'be 16 to 25 for either direction
ofidrive. -
. Anyiconvenient means: may be: ‘used: for

85

90,

shifting the collar-72 and the gear unit 70—

1.

sion 77 of the collar 72, receiving a: fork 78
~which reaches sidewise from - collar 79-slid-
ably. mounted upon:w rodi 80 which:reaches -
upper. portion. of the - housing, -

; In the particular: construction ‘illuys.
Arated, said'means;includesﬁ slotted exten- - .~

95

Said collar 79 has‘on its upper face a rack -
81 receiving ‘the teeth'of -a segmental’ rack -

plate 86. On

which may be operated from any convenient
-Said link 85
may ‘be ‘operated by suitable connection with
a: shaft'86 reaching up through the platform
26 and having an operating handle 87 on its

apper end. -

"Preferably the sleeve 79 Iléé"'a}';dofvnwafdly

depending‘box. 88 within: which' is<a spring

89 which presses a ‘ball:90-upwards to engage -
either one of a number of recesses 91 in. the
rod-80:¢0 asto hold the collar 72 in any given
set position.. ' : L

“In the: constr_uctibn iillusfr“z'itéd,". 'thé’-_ gear
unit 7071 is operated by a: fork :92 which

82 which is carried by the lower end of. g 100
stem 83 journaled in the cover

‘its outer end said stem 83 carries an arm 84

105

110

115

engages said unit. between the gears thereof,

:said-fork being located on‘a collar 98 which

is slidably ‘mounted on a rod 94 reaching

‘across the lower portion of' the: housing.
» an-upstanding- rack: 95
~which is engaged by a segmental rack 96 on
‘the lower-end of a'rock shaft 97,
mental rack 96 works within a side

Said collar 93 has

The seg-
extension
98 of the housing, the shaft-97 reaching into
said extension, as clearly lustrated:in Figs.

Aand 8. .-

“The upper: end of the- shz_ifﬁ 97l~ca,r-riés'd

‘crank 99" which may be operated: by alink

100. " Said link 100 is conveniently connected

120

195

130 -
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frame of the car and normally

“directly on the driven
_1nission unit.

terial.

to 4 crank 101 on the lower-end of 2 vertical
chaft 102 which reaches up through the -

raised portion of the platform 26 and has-an
operating handle 103 on its upper end.
" Preferably also the sleeve 93 has a down-
wardly extending box 104 within which is a
spring 105 pressing & ball 106 up against
one or the other of a series.of recesses 107 1n
the rod 94-so as to retain the sleeve 93 in
any given set position. o

The pulley 62 of the driving shaft 59 may
be driven in any convenient manner, as by
means of a belt 108 reaching from the engine
pulley 109.- Said belt is provided with a suf-
ficient amount of slack, so that it can run en-
tirely free, but a take up pulley 110 is pro-
vided on an arm 111 suitably pivoted to the
‘ drawn down

by the spring 112. ‘Said pulley 110 may be

released in any convenient manner when it is
in order to shift -

desired to slack up the belt
the gears. -~ R o
A prake drum 113 may be conveniently
connected to the flange of the collar 45, al-
ready- referred to, so that a suitable brake
band working on the drum 113 will operate
shaft 42 of the trans-
In this way the braking action
will be delivered to both of the wheels 22 and
23, : ’ :
In the modified construction illustrated in
Fig. 9, the two axle shaft sections 114 and
115 are connected together by - universal
joint 116 of construction similar to those
already described. Preferably, the inner
end of the axle shaft 114 is journaled to the
frame sill 117 by a set of roller bearings
11%. The inner end of the axle shaft section
114 carries a pulley 119 which may be driven
by a belt or in other convenient manner. It
wall be evident that with this construction
the deflection of the frame sill 117 will be
compensated for by the universal joint 116

without strain.

"In the modified construction of Figs. 10
and 11, the axle shaft section 120 is jour-
naled to the frame sill 121 by a roller bear-
ing 192 and carries at its inner end the driv-
ing pulley 123. The other axle shaft 124

is connected to this pulley by a flexible ring '

125 of fiber, leather or other suitable ma-
itsolf connected to the pulley 123, by a series
of -three bolts 126 rveaching into ‘bosses
formed on the face of the pulley, and a
hub 127 is placed on the axle shalt section
124, being provided with a series of three
lugs 128 which are connected to the ring
195 at points intermediate between the pulley
connections already referred to.

While I have herein shown and described
only certain embodiments of the features of
my present invention, still I do not intend
to limit myself to the same, except as I may
do so in the claims. .

For this purpose, said ring 125 is

1,603,261

- Tclaim: B et
1. In a railway motor car, the combina-
tion of a suitable frame work, a prime mover

- mounted . thereon;: a transmission housing

mounted on the central portion of the frame
work adjacent to the other end thereotf, a
drive shaft extending across the upper por-
tion 6f the housing, means for driving ‘the
same by the use of the prime mover, a driven
shaft extending across the lower portion of
‘the housing, means for-driving the same
selectively In either direction and at various
gear Tatios with respect.to the driving shaft,
Teans under the control of the operator for
-effecting such selective drive, axle shafts ex-
tending sidewise from both ends of the
dyiven shaft, universal joint connections be-
tween the ends of the driven shaft and said
axle shafts, and rail wheels on the outer ends
of the axle shaits. o S
2. In a railway motor car, the combina-
tion of a suitable frame work, a prime moyer

mounted thereon, a transmission -housing

mounted on the central portion of the frame
work, a ‘drive shaft: extending across the
uppeér portion. of -the housing, means for
ariving the same by the use' of the prime
mover, a driven shaft extending across the

75

80

85

Jlower portion of the housing; means for -

driving the same selectively in either direc-

tion and at various gear ratios with respect

to the driving shaft, means under the control
“of the operator for effecting guch " selective
drive, -axle shafts extending sidewise from
both ends of the driven shaft, universal
joint connections . between the ends of the
driven shaft and said axle shafts, and rail

“wheels on the outer ends of the axle shafts. .

3. In a railway motor car, the combination
of a suitable frame work, a prime mover
mornted thereon, a - transmission’ housing
mounted on the frame work, a driven shaft
extending across the housing, means under

_the control of the operator for driving said

shaft in either direction selectively at any
one of an eqiial number of forward or re-
verce speeds, axle shafts extending sidewise
from both ends of the driven shaft, universal
‘joint connections between the ends of the
driven shaft and said axle shafts, and rail
wheels on the outer ends of the axle shafts.
" . Tn a railway motor car, the combination
of a suitable frame worlk, a divided axle
shoft extending across the same and having
its outer ends journaled with respect to the
sides of the frame ‘work, yieldable joint
1neans between the inner ends of said divided
axie shaft permitting rotation of said shafts
irrespective of conditions of alignment and
preventing endwise movement of said shafts,
a bearing connection between the inner end
“of one. of the axle shaft sections and the
central portion of the frame work. ‘

WARRINGTON E. ADAMS.
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