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UNITED STATES

PATENT OFFICE.

SAMUEL M. VAUCLAIN, OF PHiLADELPHIA, PENNSYLVANIA, MORRIS LINTON, OF
MOORESTOWN, NEW JERSEY, AND GEORGE R, HENDERSON, CF PHILADELPHIA,

PENNSYLVANIA, ASSIGNORS TO THE BALDWIN LOCOMOTIVE WORKS,
DELPHIA, PENWNSYLVANIA, A CORPORATION OF PENNSYLVANIA,

OF PHILA-

GEARED LOCOMOTIVE.
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8pecification of Leiters Patent.

Application filed February 4, 1913. Serial No. 746,138.

To oll whom it may concern !

Be it known that we, Samuer M. Vav-
oraIN, Moreris Lewrow, and Grorce R. Hex-
DERSON, citizens of the United States, and
residents of Philadelphia, county of Phila-
delphia, State of Pennsylvania; Moores-
town, county of Burlington, State of New
Jexsey, and Philadelphia, county of Phila-

deiphia, State of Pennsylvania, respectively, |

have invented ceriain Improvements In
Gedred Locomotives, of which the follow-
ing is a specification. ‘

One object of our invention is to construct
a geared locomotive on the general prin-

ciples of an ordinary locomotive, as far as ¢

the steam engine is concerned, and to pro-
vide a connection to each pair of wheels
and axles such that all will be operated by

gearing of the “rolling contact” type be- |

tween the teeth of the gears in mesh. ,
A further object of the. invention is to
construct a locomotive to be driven by gears

running in oil, insuring maximum service )

and minimum wear and repair.

A still further object of the invention s
te construct the locomotive so that the gear-
ing can be disconnected to enable the loco-
motive to be shipped on its own wheels
and to provide means for readily assembling
the gearing, as fully described. hereinafter.

In the accompanying drawings:—Iigure
1 is a side view of our improved lecomo-
tive; IFig. 2 is a diagram view illustrat-

ing the arrangement of the shafts and. gear-

ing; Fig. 3 1s a sectional plan view illus-
trating the transverse crank shaft geared to
the longitudingal shafts; Fig. 4 1s a sectional

view on the lne ¢—a, Fig. 3; Fig. 5 Is a

sectional view on the line 0—¥&, Fig. 3 Figs.

6 and 7 are perspective views of the boxes

for said longitudinal shafts; Fig. 8 is a

- plan view of one of the tracks supporting

45

50

the locomative; Fig. § is a sectional plan
view of the same trnck on the line e¢—¢,
Fig. 10; Fig. 10 is a sectional view. on the
line d—d, Fig. 8; Fig, 11 is a sectional view
on the hime e—e, Fig. 8; showing the gears
meshing with one another; Fig. 12 is a view

showing the gear wheel on the axle ount of

mesh with the gear wheel on the driving
shaft; Fig. 13.is a sectional view on the line
F—f, Fig. 9; Tig. 14 is a perspective -view
: ; : A
of. the eap plate and. spacing block, which

&

is adapted to the gearing illustrated in
Kigs. 11 and 12; Fig. 15 is a detached side
view of one of the side frames of ihe loco-
motive; and Fig. 16 is a perspective view of
one of the waste sheets.

Referring to the drawings, 1 is the c<ide
frame of the locomaotive.

2 is the boiler.

8—3 are the trucks which are pivotally
mounted under the frame and support the
entire structure.

the driving mechanism will be described
hereinafter.
Mounted in bearings in the side frames 1
is a transverse crank shaft 4, having a.crank
5 at each end connected by a rod 6 to the
- cross head 7. )
8 is the steam ecylinder in which is a pis-
- ton and the rod of the piston is connected
to the cross head. The valve mechanism is

' of any suitable type.

In. the present instance, we. have shown
a crank 9 on the main crank 5 of the shaft
-4, which is connected te link mechanism 10

leading to the valve in the valve chest 1L
- The side frames are each made in the
- form of a truss, Fig. 15, having an upper
member 57 and a lower member 58. A cap
- plate 61 forms a continuation of the lower
member at the opening for the box for the
| transverse shaft, the deepest portion of the
. truss being, at. this point.  The frame also
r supports the cylinder casting 8 and is ex-
tended ferward, as at 59, to support the
- bumper. and at the rear to carry the rear
. portion of, the locomotive. " The bearings 12
- for. the crank shaft 4. ferm part of a casing
. 13 and extend through the side frames 1—1,
. as illustrated in Eig, 3, so that the ends of
: the crank shaft are properly supported.
: Within the casing and secured to the shafi
.4 iz a beveled géar wheel 14, which meshes

I ywith wheels 15 and 16 on shafts 17 and 18

respectively, adapted to bearings mounted
in lateral extensions 1¢ of the casing 13. In
- the bearings 12—12 are the ordinary flanged
bushings 20, but in the extensions 19 are
. special bearings 21, 22, and 23, illustrated
Jin Figs. 6.and 7. The bearing 21 is made
-in halves Fig, 7, and has a narrow flange.
‘The, other bearing is alse made in halves 22
rand 23, having flanges 24 and 25 respec-

Patented Nov.4, 1913,

The details of these trucks.
may be made in any suitable manner; but
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tively, which, when in position, are located |

between the casing and the rear of the bev-
eled wheel on the shaft. By this construc-
tion the shafts and their beveled wheels can
be assembled without difficulty, one at a
time. The main shaft 4 is first placed in
position with its beveled wheel 14 rigidly
attached thereto. "Then the two shafts 17
and 18 -with one half of their bearings 21,
in position, are located in the extensions 19.
The bearings 22 and 28 are not put in posi-
tion until after the shafts 17 and 18, with
their gears, are in place, and in line with

" the transverse shaft; the gears being out of

15

20

35

mesh.  Then, by moving thg two shafts 17
and 18 longitudinally until their gears mesh
with the gear 14, the lower bearing 22 at
each side is placed in position by turning
it around the shaft so that its flange 24
will rest between the casing and the back of
the gear, holding the beveled gear in mesh
with the driving beveled gear ‘14. The
other half of the box is then placed in posi-
tion and the cap 26 is secured thereto. This
insures the absolute mesh of the gears and
at the same time allows for the quick as-
sembling of the parts. The casing 13 in-
closes the gears and forms a receptacle for
oil which is closed by a cap 62, Ifig. 4, so
that the gears run in oil at all times.

The shaft 18 is coupled to a connecting |

shaft 27 through a universal coupling 28
and this shaft is coupled, in turn, to a shaft
29 through a universal coupling 80.. The
construction of these couplings is shown in
detail in Tig. 10, but other types of cou-
plings may be used without departing from
the spirit of the invention, The particular
coupling illustrated is set forth and claimed
in an application for patent filed by Morris
Linton, January 2, 1913, Serial No. 739,748,

‘The shaft 29 is adapted to bearings. 31

_on the frame 32 of the rear truck 3 and has

45
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a gear wheel 33 secured thereto, which

meshes with a_gear wheel 84, in the present

Instance, keyed to the hub of a beveled gear
wheel 35 secured to a‘longitudinal shaft 36
adapted to bearings 87 in the frame 32.
The beveled pinion 35 meshes with a beveled
gear wheel 38 mounted on the squared por-
tion of the axle 89 on which are the wheels
40. The ends of the axles are adapted to
boxes 41 of the truck 8. The gear wheel 38
has an extended hub and is made in two
parts bolted together, as clearly illustrated
in Fig. 11. On the opposite end of the
longitudinal shaft 36 from the bevel pinion
35 is another bevel pinion 43 which meshes
with the bevel gear ‘wheel 44, similar to the
gear wheel 38, having an extended hub made

- In two parts and mounted on the squared

65

portion of the axle 45 which is adapted to
the bearing in the frame 82 similar to the
axle 39. Mounted on this axle 45 are the
woeels 46, - - :

1,077,769

It will be noticed that the shaft 36 and
the two axles 89 and 45 are all on the same
horizontal plane and ordinary bevel gears of
the “rolling contact” type are used. The
gearing frame 32 is made in two parts 47
and 48 and these two parts are free to turn
independently so that the wheels will accom-

modate themselves to the track. :On the

70

part 47 is a cylindrical extension 49 which -

surrounds the shaft 86 and which projects
into a cylindrical scction 50 secured to the

75

part 48 of the frame. "The two parts of the

‘frame are held against longitudinal move-

ment by the tie rods 51 located on each side
of the frame, as shown in Figs. 8, 9, and 13,
but the two parts 47 and 48 are free to turn
independently to a limited extent. -

- Tt will be understood that a locomotive
of this type is particularly adapted for log-
ging and other rough roadways and, conse-
quently, a certain flexibility is necessary.
The tie rods 51 pass through openings 52 in
the sections 47 and-48 of_ the frame and
vertical pins 53 pass throtigh openings Jir
the ends of these tie rods. The extended

80

85

bearings 54 for the pins aré rounded at the ,

ends so as to give the rods freedom of mo-

tion except i a longitudinal direction.. -
The two parts 47 and 48 are so made ag fo -

inclose the gearing forming chambers for
oil so that each pair of gears runs in oil, as
well as the gear wheels 83 and 34.

95"

In order to hold the gear wheels 88 and 44 -

into and out of mesh with their driving

pinions, we use the device illustrated in Fig.
14. This device forms part of a ¢éap 55 of
the oil chambers and is secured to the under
side of each of the frames directly under
the shafts 39 and 45 respectively.. This cap
is made reversible so that it can be shifted

100

105

from -the position illustrated in Fig. 11 to

“that illustrated in Fig. 12.

56 is a vertical projection on the cap re-

cessed at the upper end so that it will extend -

on each side of the axle and on the face of
this extension is a wear plate 57 bolted, or
otherwise - secured to it, as illustrated - in
Fig. 14. When the cap is secured in the
position illustrated in Fig. 11, the extension
56 rests between the hub at the rear of the
gear wheel 38, and the bearing, holding the
gear wheel in mesh with its driving pinion
35. This is the position of the parts when
the locomotive is driven under its own
steam, but when it is necessary to transfer
the locomotive, instead of mounting it on a
car or upon special trucks, the cap 55 is de-
tached. The gear wheel is moved longitudi-
nally on its axle and out »f mesh with the
driving pinion 85, then the cap 55 is turned
so that the projection 56 rests in front of the
gear wheel 38, as illustrated in Fig. 12, pre-
venting the gears engaging while in transit.
The same adjustmert is made on the -~
axles of the engine o that all the axles are
. 2
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’

free to turn without turning the driving
mechanism and the locomotive can be trans-
ferred on its own wheels, the same as an
ordinary car. :

5 The forward truck of the locomotive is
constructed in the same manner as the rear
truck and the gearing of this forward truek
is a duplicate of the gearing on the rear
truck, the forward truck being connected
10 by universal joints to the shaft 17 in the
same manner as the mechanism on the rear
truck is connected to the shaft 18. :
It will be seen by the above construction

* that the traction mechanism is flexible =o
15 that it can accommodate itself to any un-
evenness of the track. The driving gears
are of the ordinary bevel aid spur’ gear
type, having “rolling contact.” The parts
are not complicated and repairs can be
20 readily made, when necessary. The parts

can be quickly and correctly assembled and

when it is desired to transfer the locomotive
on its own trucks, the driving mechanism
can be readily thrown out of gear with the

95 axles, as fully described above.

' An-erder to properly brace the structure
between the cab and the cylinders, we pro-
vide waist sheets 60, as shown in Fig. 16
_at the points indicated in ¥ig. 1, which are

20 secured to the boiler and to the side frames L.
- Tt will be understood that while we have
illustmated . our improvements in connection
with a locomotive having two pivoted trucks

- in. which the axles are geared to the driv-

35 ing mechanism, that the locomotive may
have more than two trucks, if necessary,
according to the power of the locemotive
and the length of the frame.

© We claim: :

40 1. The combination in a geared locomo-
tive, of a frame; trucks mounted under the
frame; each truck having two axles; a
beveled gear wheel on each axle; a longi-

itudinal shaft; pinions on the shaft mresh-

15 ing with the said beveled gear wheels; a

© spur ﬁear wheel on said shaft;a short driv-

ing shaft; a spur wheel on said shaft and

meshing with the first mentioned spur wheel ;

a bearing frame in which the axles and

50 shafts are mounted; a transverse crank

shaft having cranks. at each end; a beveled

whieel secured to the crank shaft; short lon-

" gitudinal shafts; a beveled wheel on each

shaft meshing with the beveled ivheel on

55- the transverse driving shaft; the said shafts

being adapted to bearings on the frame of

the locomotive; eonnecting shafts and uni-

versal joints between the connecting shafts

 and the shafts on the main frame and on the

60 truck frames; and cylinders on each side of

the locomotive having . pistons connected to
the cranks of the crank shaft.

9. The combination of the main frame of

a locomotive; a central transverse casing

65 mounted in the frame; bearings in the cas-

1,077,766 &

ing; a transverse driving shaft mounted in
said bearings and having a cranlk at each:
end and also having a beveled wheel there-
on; two longitudinal shafts; bearings for
the said shafts in extensions of the casing;
a beveled wheel on each shaft meshing with
the beveled wheel on the main crank shaft;
two trucks; axles mounted in bearings on
the trucks; gearing on each truck through
which the axles ave driven; and connections
between the longitudinal shafts, which are
geared to the transverse driving shaft, and
to said gearing on the trucks. '
3, The combination in a locomotive, of
a main frame; a transverse casing adapted
to the main frame and having extensions;
bearings in the casing; a main crank shaft
arranged transversely and mounted in the
said bearings; two driven shafts mounted in
the extensions of the casing; a beveled wheel

70

75

80

secured to the crank shaft; and beveled .

wheels secured to the other longitudinal
shafts; trucks and gearing thereon con-
nected to the said longitudinal shafts; with
bearings for the said longitndinal shafts
having flanges which are adapted to rest
hetween ‘the rear of the beveled wheels and
the extensions of the casing; said bearings
being made in halves so that they can be in-
serted after-the gearing is in position.

4. The combination of a casing,; a shaft
mounted in bearings in the casing; a beveled
gear wheel on the shaft; a shaft arvanged at
an angle to the first mentioned shaft and

‘having a gear wheel on the end thereof ar-

ranged to mesh with the gear wheel on the
first mentioned shaft; with a two-part bear-
ing for the last mentioned shaft; said bear-
ing having a flange arranged to rest between
the rear of the bevel wheel and the casing;
the parts being so designed that this gear
wheel, and its shaft, can be placed in posi-
tion in alinement with the other shaft prier
to the insertion of the bearing. :
5. The combination of a casing having a
bearing; a shaft mounted in the bearing
and having a beveled gear wheel thereon;
two shafts; each having a beveled gear wheel
arranged to mesh with the wheel on the
first shaft; extensions on the casing; a two-
part bearing through which the shaits ex-
tend; said bearing being mounted in the ex-
tensicn of the casing; and a two-part flanged

‘bearing; the lower part of the said bearing

having a flange arranged to extend between
the back of ifs gear wheel and the casing
so that the two shafts, with their gear
wheels, can be placed in position and alined
with the gear wheel on the first mentioned
shaft and moved into mesh prior to the

" insertion of the two-part flanged bearings.

" 6. The combination in a geared locomo-
tive, of a main frame; a main driving shaft
on said frame; a truck mounted under the
frames axles adapted to boxes in the trucks;
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said gear wheels into

- 3

a two-part frame; one part being mounted
on one axle and the other part being mount-
ed on the other axle; means connecting the
two-parts; a driven shaft on the truck; a
gear wheel on the driven shaft; a longitudi-
nal shaft having beveled pinions at each
end; a gear wheel on said shaft meshing
with the gear wheel on the driven shaft;
and a gear wheel on each axle meshing with
the pinions on the longitudinal shaft; the
longitudinal shaft and the axles being on the
same line.

7. The combination in a geared locomo-
tive, of a main frame; a main driving shaft
mounted on the main frame; a truck piv-

- oted to the main frame; a driven shaft flexi-

bly connected to the driving mechanism on
the main frame; a two-part gear frame, one
part mounted on one axle and the other
part mounted on the other axle; a swivel
connection between the two frames; a gear

wheel on the driven shaft; a longitudinal

shaft having a gear wheel meshing with the
first mentioned
nal -shaft being on the same plane as the
axles and having a pinion at each end; a
beveled gear wheel 'on each axle meshing
with a pinion on the longitudinal shaft;
and means on the casing for holding the

and out of mesh with
its pinion, ‘ ’

8. The combinaticn of an axle having a
squared portion; a two-part gear wheel ar-
ranged to slide on said portion of the axle;
a casing inclosing the gear wheel; a driv-
ing shaft having a gear wheel meshing with
the gear wheel on the axle; and a device ar-
ranged to be located between the casing and
cither end of the gear wheel on the asle to
hold the said gear wheel in or out of mesh
with the gear wheel on the driving shaft.

9. The combination of an axle, a beveled
gear wheel on the axle; a shaft havinga bev-
eled pinien meshing with the beveled gear
wheel; said beveled gear wheel being adjust-
able longitudinally on the shaft so that it
can be moved into and out of mesh with the
pinien; and a forked extension having a
wearing face adapted to be inserted either
in front of or in back of the gear wheel so
as to retain it in mesh or out of mesh with
the pinion. '

10. The ccmbination of an axle; a gear
wheel mounted thereon ; a shaft; a pinion on
the shaft meshing with the beveled gear
wheel; a casing adapted to the shaft angd ito
the axle; a cap having an. extension; said
extension projecting befween the casing and
the beveled gear wheel ; the parts being so
arranged that the cap can be turned so as to

bring the projection either in front of the

geas wheel to hold it out of mesh with jts
pinion, or back of the gear wheel to hold it
in mesh with its pinion. C

11. The combination in a geared IOC(')m'q-

gear wheel; said longitudi-

¥

on each end of each shaft;

-the frame of the truck;

‘casing and the gear

1,077,769

tive, of a main frame; a driving shaft
mounted on the main frame; a truck pivoted
under the frame; axles on the truck; a bev-
eled gear wheel on each axle; a two-part
gear frame mounted on the axles of the
truck; a projection on one part mounted in
a projection on the other part; a longitudi-
nal shaft mounted in each part and extend-
ing through the projections; a beveled pin-
ion on each end of each shaft; a gear wheel
on the shaft; and a longitudinally arranged
driven shaft mounted above the first men-
tioned shaft and geared to the driving
mechanism of the locomotive. '

12. The combination in a geared locomo-
tive, of a main frame; a driving shaft mount-

ed on the main frame; a truck pivoted under

the frame; axles on the truck; a beveled
gear wheel on each axle; a two-part gear
frame mounted on the axles of the truck; a
projection on one
jection on the other part; a longitudinal
shaft mounted. in each part and extending
through the projections;

the shaft; a longitudinally arranged driven
shaft mounted above the first mentioned
shaft and geared to the driving mechanism
on the frame of the locomotive, and two
links connecting the two parts of the gear
frame.

13. The combination in a geared locomo-
tive, of a main frame; driving mechanism

thereon; a truck pivotally mounted under.

the main frame; axles adapted to boxes on
a two-part gear
frame mounted on the axles; gearing sup-
ported by the two-part frame; one part hav-
Ing a projection adapted to a projection on
the other part; two links connecting the two
parts of the frame; one link being on one
side ‘and the other link being on the oppo-
site side of the swivel connection; each link
having an eye at each end; and vertical pins
on the frame extending through the eyes;
the projections on the frame having rounded

ends for holding the link in position, but

allowing them a certain amount of move-
ment to accommodate themselves to  the
swivel movement of the two parts of the
frame, o

14. The combination of a casing inclosing
a nest of gears; a driving shaft extending
through the casing and having a beveled
gear wheel thereon; two driven shafts ex-
tending into the casing and each having a
beveled gear wheel mes'.ing with the gear
wheel on the driving shaft; two bearings
for each of said driven shafts; said bear-
ings being made in two partsy one of said
bearings having a flange located between the
wheel to retain the said
gear wheel in mesh with the gear wheel on
the driving shaft. - . .

15. The combination in 2 geared locomo-

a beveled pinion
a gear wheel on

.
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tive, of a frame; trucks; a transverse driv-
ing shaft; and longitudinal shafts; gears on
said shafts; and a casing forming the bear-
ings for the said shafts and inclosing the
gears and forming an oil chamber; said cas-
ing being mounted in the frame of the loco-
motive. : -

16. The combination in a geared locomo-

- tive, of two side frames having 1E)edestals ja

gear frame extending between the pedestals
and having bearings; a' transverse driving
shaft; and two centrally located driven
shafts mounted in said bearings; bevel gears
on said shaft; said casing inclosing “said
gears and forming an oil chamber.

17. The combination in a geared locomo-

tive, of a truck having a frame made in two
parts and connected so that one part is free
to turn independently of the other. part;
an axle mounted in each part of the frame;
a longitudinal shaft having its bearings in
each part of the frame; bevel gear wheels
on the axles and bevel pinions on the shaft
meshing with the gear wheels; means for

>

driving the shaft; said frame inclosing the

" gear wheel and forming two oil chambers.

18. The combination in a geared locomo-
tive, of a main frame consisting of two side

frames; a boiler supported thereon;a trans- -

verse waste sheet extending from . one side
frame to the other and to the boiler; two
trucks pivotally mounted under the frame;
axles on the trucks; gearing on each truck
by which the axles are driven; a central
crank shaft flexibly geared to the gearing
on the trucks; and cylinders secured to the
main frames of the locomotive; each cylin-

25

30

85

der having a piston connected to the cranks

of the crank shaft.

In testimony whereof, we have signed our
names to this specification, in the presence of
two subscribing witnesses.

SAMUEL M. VAUCLAIN.
MORRIS LINTON. .
GEORGE R. HENDERSON.

Witnesses: o :

CarreroN LINsLEY,
Epcar G. THOMAS.
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