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LOCOMOTIVE FRAME

Application filed July 81,

My invention relates to railroad rolling
stock and consists in a locomotive frame par-
ticularly adapted for an electric locomotive
including motors connected to the driver ax-
les of the locomotive, and more particularl

to that type of an electric locomotive in whic

there are & plurality of driver axles journaled
in a frame of the rigid wheel base type.

As is well understood in the art, the length
of a rigid wheel base frame is limited due
to track curvatures and the resulting dis-
alinement of the successive wheels on one side
of the frame when the vehicle is on the curved
track. It is also well known in the art that
the construction of a large electric locomo-
tive including internal combustion engine,
steam engine, or other engine structure,
creates serious problems in connection with
the transverse bracing of the sides of the
frame because of the presence of the motors
and their interference with transverse braces
of the usual type which ordinarily extend
down below the ?:vel 'of the tops of the ped-
estal openings in the frame. Such ordinary
transom braces cannot be used without ex-
tending their wheel base to & length which
would interfere with the proper negotiation
of curves. ' '

Ore of the main objects of my invention is
to construct a locomotive frame having a
rigid wheel base of minimum length mount-
ed on a plurality of motor driven axles and
to substantially brace laterally the pedestal
forming side members of the frame and to em-

5 body in the lateral braces adequate supports

. for the ends of the motor housings not mount-
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ed on the axles.

Ancther object of my invention is to as-
sociate in such a rigid wheel base driving
assembly a foundation for a power plant of
sufficient depth to provide a degree of rigid-
ity which will prevent distortion of the me-
chanica! elements comprising the power
plant. : _

It is an additional object of my invention
to provide a frame having the characteristics
mentioned with a minimum amount of ma-
terial and labor. Preferably, I desire to form
the frame of %arts integrally associated with
each other, thereby eliminating the disad-

1929. Serial No. 352,388,

vantages of riveted or bolted structures; this
feature however is not essential to the broad-
er aspects of my invention. T

An additional object of my invention is
to provide a frame having a main portion of
relatively deep and heavy sections to form
an adequate and rigid support for the en-
gine and generator together with relatively
light extensions for carrying the cab struc-
ture where it extends beyond the engine and
generator and. for carrying other equipment.

Another object of my invention is to utilizs
the engine and generator carrying sills as
conduits for air currents and for piping, re-
spectively, and to provide the sir conduit siil
with extensions for delivering the air to the
motor housings independently of other frame
elements or additional parts.

A frame of the type referred to is mount-
ed upon driver axie g?)xes located -outside of
the wheel gauge (in order to provids room
for the motors located between the wheels)
and the sills for supporting the engine, gen-
erator, etc., should not be spaced nearly so far
apart as the pedestal-forming portions of the
frame. It is a further object of my inven-
tion to combine these two frame elements
with each other so that each forms in effect
a vertical extension of the other thereby in-
creasing the rigidity of the frame. :

It is also my desire to include transoms
extending transversely of the frame and brac-
ing the engine supporting sills and the sida
members substantially throughout the depth
of the side members but without interfering
with the metors, driver axles and other run-
ning gear. Preferably, these transoms will
also serve to support one end of each motor.
housing., :

Another object of my invention is to in-
clude in a frame of the type described por-
tions of buffing devices for transmitting buff-
ing thrusts to the main portion of the frame.

These and other dstailed objects which will
be referred to in the body of my specification
are attained.by the construction illustrated
in the accompanying drawings in which;

Figure 1 is a top view of my novel frame;

Figure 2 is a side elevation of the sems, ibe
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lvﬁlleels and axles being indicated by broken
es;

Figure 3 is a vertical section taken on the
longitudinal center line 3—38 of Figure 1;

Figures 4 and 5 are end views of the right
and left hand ends respectively of Figure 1;

Figures 6, 8, 12, 13, 14, 17, 18, 19, 21, 22,
23, 24, 25, 26, 27, 28, 34, and 35 are transverse
vertical sections taken on the corresponding
section lines of Figure 1;

Figures 7, 9, 10, 11, 15, 16, 20, 29, 30 and
36 are longitudinal vertical sections taken
on the corresponding section lines of Fig-
ure 1;

Figure 31 is a horizontal section taken on
line 31—31 of Figure 2;

Figures 32 and 83 are horizontal sections
taken on lines 32—32 and 33—33 of Figure 3;

Figure 37 is a vertical transverse section
taken on line 37—37 of Figure 2.

The frame is mounted on the driver axles
A by means of the usual journal boxes (not
shown} which are received in the pedestal
portions 1 of the side members 2 of the frame.
These side members comprise an inner wall 8
and an outer wall 4 the same being connected
at intervals by horizontal elements 5, 6, 7, and
8 (Figs. 13, 14, 19, 22, 23, and 24) forming
either & U-shaped or 2 boxz shaped cross sec-
tion substantially throughout the length of
the side member.

The inner walls of the side members extend
upwardly above the top of the outer walls 4
and form the outer walls of longitudinal sills
9 and 19 each having an inner wall 10 and
having & top wall 11 provided with a pad to
be machined for mounting the locomotive
engine and generator (not shown). This
sill also has & bottom wall 12 whereby a box
shaped cross section is-provided from end to
end of the sill and on one side of the frame

- the sill 9 will be utilized as an air condnit for

80

leading a stream of air from a suitable blower
(not shown) to the axle driving motors (not
shown). To facilitate molding and casting,
the sill 9 is shown provided with a plurality
of openings 13 and these openings will be
closed by applying suitsble plates such as
14 {see Figures 18,23 and 24).

The opposite sill 19 may be utilized as 2
container for piping or similar equipment
and it will not be necessary to close the open-
ings therein if the sill is used for this purpose.

The sills 9 and 19 are located & substantial
distance above the level of the side members 2
and are nearer to the center line of the frame
throughout most of their length but near
the front end (left hand end of Figure 1)
these sills diverge as indicated at G to pro-
vide & wider space between them to clear
the generator housing which is substantially
wider than the internal combustion engine
which will be mounted on the rear portion
of the sills.

The opposite ends of the sills are provided

1,883,004

with suitable pads 45 and 46 on which 2 water

heater and an air blower may be mounted.

respectively. Openings between pads 48
permit the passage of air through the con-
duit in sill 9. The large opening surrounded
by pad 45 will be closed by the bottom of the
water heater mounted on the pad.

Main transverse transoms 15 and 16 extend
across the frame connecting sills 9 and 19
with each other and transom 16 also connects
with the ends of side members 2. The oppo-
site end portions of side members 2 extend
diagonally inward from the forward pedes-
tals and merge with the outer walls of sills §
and 19 at points adjacent to but spaced from
transom 15.

Each transom 15 and 16 is of box shaped
cross section from end to end and is deeper
than the side members 2 and projects lat-
erally from the frame beyond sills 9 and 19
and the side members 2. These projecting
portions of the transoms provide suitable
clements whereby the frame may be bodily
lifted by means of crane slings or jacks. The
transoms form braces for the side members
and engine sills substantially throughout the
depth of the side members and they are so
shaped that they are adapted to absorb lat-

3G
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eral and longitudinal forces applied to the .

frame.

Transom 15 mounts a center plate 17 adapt-
ed to engage a corresponding center plate
on an engine truck the wheels of which are
indicated at 18. Transom 16 mounts & simi-
lar element 20 (Fig. 20) comprising the radius
bar fulcrums of the two wheel trailer truck
the wheels of which are indicated ¢ 21.
Preferably these elements 17 and 20 are inte-
gral with the transoms.

Located between the main transoms 15 and
16 are intermediate transoms 22, 23, 24 and
25, each having spaced walls extending trans-
versely of the frame and merging with sills
9 and 19 and side members 2. The forwsnrd
wall of each transom is deeper than the reu:
wall and the ends of the deeper portions o
the forward walls extend diagonally of the
frame below the rear walls of the transoms

and merge with the side members at points

substantially below the top thereof.

This construction locates the intermediate
portion of each transom at a point spaced
trom the adjacent axle to accommodate the
motor housing mounted on that axle and also

locates the end portions of the transom inter- :

mediate the driver wheels so that there is no
interference with the flanges of the latter.
The transoms comprise cross sections of
shape or box shape of substantial width and

Fu
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depth and they brace the side members at %6

points adjacent to the level of the pedestal
openings. On transoms 22 and 24 the diag-
onal end portions include box seetions and
in transom 24 the portions merging with the
side members are wider than the intermediate

130
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part of the transom, as best shown at 24+
(Fig. 3). Transom 24 has its intermediate
portion recessed upwardly to provide better
clearance conditions (Figs. 22 and 24).

Each transom 22, 23, 24 and 25 is adapted
to mournt between its front and rear walls a
spring unit of the ordinary tvpe for support-
ing a motor housing nose. The pads 40 willi:
engage the upper bar of the unit and the ape
tured bosses 41 serve to receive removablé’

ins for supporting the lower bar of the unit.-

ach transom has an opening 42 through
which a hanger carried by the spring unit
may extend downwardly to engage the motor
noses. .

Webs 43 extending transversely of the
transom walls serve as stops to limit lateral
movement of the spring units, and Iugs 39
form safety brackets to prevent dropping
of the motor in the event of failure of the
support. : :

Extending inwardly from sill 9 at points
spaced from the intermediate transoms are a
series of branches 9* adapted to lead air from
the main conduit to the individual motors.
Each branch is braced from the adjacent
transom by an element 26 but the branch does
not form a part of the transom. Each:
branch terminates in a downwardly facing
outlet adapted to connect to a corresponding-
opening in the motor housing. )

The walls 8, common to side members 2
and sills 9 and 19, extend beyond transoms 15
and 16 for a substantial distance as indicated
at 26 and are connected at their ends by end-
sills 27 and 28. Draft sills 29 also connect
the transoms with the end sills and carry
cross members 30 each comprising upper and
lIower portions forming pockets 31 for the
draw bars and having seats 82 for the draw
bar pins. S

The end sill 27 is provided with a radial
buffer beam 33 adapted to receive buffing
forces and transmit them through the draft
sills $o the main portion of the frame. End
sill 28 forms housing or bearing elements
28* for the usual stems (not shown) car-
rying & buffing plate: This end sill has
lower faces 84 adapted to mount bearing
plates for the ordinary rocker bearings (not
shown).

Brake fulerums 34 and 85 are provided
at points spaced from the adjacent pedestals
and are mounted on suitable bracket arms 36,
extending from the pedestal legs longitudi-
nally of the frame and on arms 37 extending
downwardly from the side members 2 and
merging with the adjacent transom.

Flanges 38 and brackets 47 projecting out-
wardly irom the side members 2, and the
main transoms 15 and 18 and the sills 9 and
19 and their longitudinal extensions 26, 29
and the end sills all co-operate to form a deck
for mounting 2 cab (not shown) which en-

io
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closes the power plant ‘and‘) operating com-

partments at-the ends of the power plant.
The above described construction meets
the essential requirement of a frame or en-
gine bed in which deflection is reduced to
such an extent that the desired alinement of
engine parts and associated mechanisms is

driver axles and each forms, in effect, an ex-

tension or reinforcement of the other, giv-

ing an unusually deep side girder for the
frame between the main transoms.

The rigidity of the frame s described

above is maintained. or increaged by the deep
transom structures 22, 23, 24 and 25, each

(]

preserved. The sills supporting the engine -
merge with the side members mounted on the

({:]
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of which is united with the side members at. -

its ends and includes parts extending di-
agonally of the side members in order to clear
the motors and drivers; at the same time
maintaining a desired sectional area through-
out the connection to the side member.
This transom structure makes it possible
to provide a shorter rigid wheel base frame
for a given number of drivers than would be
possible with an equally rigid frame having

adequate transoms of ordinary construction

which, as pointed out above, would requirs

greater distances between the pedestals in.

order to clear the motors and driver wheels.

85

90

5

Many of the members have their cross see- -

tions' changed substantially in shape and

ares, and the hollow sections which. I have

used freely may be of different proportions
or rounded instead of rectangular and other
details of the construction may differ from

100

that shown without varying the principles --
embodied in the frame. I have illustrated a

one piece casting including all of the eie-
ments of the frams but many of the elements

~may be eliminated without affecting the gen-

eral design and others may be secured to the

frame body by rivets or bolts,. I consider the-

welding of separately formed parts into an
integral whole as completely within the spirit

of my invention and contemplate the exclu-.

sive use of all modifications of the described
structure coming within the scope of my
claims. L -
T claim: oo S
1. In a locomotive frame, a longitudinal
member embodying pedestal jaws, and a sill

offset vertically from said member but merg-

ing therewith and adapted to support a prime
mover. :
2. In a locomotive frame, spaced longi-
tudinal members embodying pedestal jaws,
spaced sills offset vertically from said mem-
bers but merging therewith and adapted to
support an engine, and a plurality of trans-

110
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verse braces engaging said members through-

out a substantial portion of the depth of the
latter and also engaging said sills.

3. In a locomotive frame, pedestal form-
ing side members located outside of the wheel



&

gauge, spaced transoms approximating in
depth the depth of said side members, and ele-
ments on said transoms for pivoting truck
frames. ’

8 4. In a locomotive frame, pedestal form-
ing side members of box shape cross section
and located outside of the wheel gauge,
spaced transoms of box shape cross section
connecting said side members and approxi-
mating in depth the depth of said side mem-
bers, and elements on said transoms for piv-
oting truck frames thereto.

5. In a locomotive frame, side members,
spaced transoms corresponding in depth to
the depth of the frame side members, ele-
ments on said transoms for pivoting truck
frames, and longitudinal elements between
said transoms and located substantially above
the level of said transoms and said side mem-
bers for mounting engine structure.

6. In a locomotive frame, longitudinal
members located outside of the wheel gauge
and provided with pedestal jaws and ter-
minating at points spaced from the ends of
the frame, longitudinal members located in-
side of the wheel gauge and having con-
tinuations extending beyond the ends of said
first mentioned members, transoms connect-
ing all of said members with each other,
and a buffer beam connecting the ends of the
1c)ontinuations of said second mentioned mem-

ers.

7. In a locemotive frame, spaced transoms,
side members located between said transoms,

destal jaws depending from said side mem-

ers, and engine supporting sills extending
between said transoms and located inter-
mediate said side members and substantially
above the level thereof.

8. In a locomotive frame, spaced transoms,

- side members located between said transoms,

edestal jaws depending from said side mem-

rs, and engine supporting sills extending
between said transoms and located within
the vertical planes of said side members and
forming substantially vertical continuaticns
thereof,

9. In a locomotive frame, spaced transoms
each comprising a box shape cross section,
side members located between said transoms,
pedestal legs depending from said side mem-
bers, and engine supporting sills extending
between said transoms and substantially
above the level thereof.

10. In a locomotive frame, end sills, a lon-
gitudinal member extending from end sill to
end sill, transverse transoms. spaced from
said end sills, 2 side member paralleling and
spaced from said longitudinal member and
merging at one end with one of said tran-
%;;ms, and driver axle pedestals on said mem-

r.

11. In a locomotive frame, end sills, a

10
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longitudinal member extending from end sill

83 to end sill, transverse transoms spaced from

1,838,004

said end sills, a side member paralleling and
spaced from said longitudinal member and .
merging at one end with one of said tran-
soms, and driver axle pedestals on said mem-
ber, all of said parts being urnited in an 70
integral structure.

12. In & locomotive frame, end sills, a
longitudinal member extending from end sill
to end sill, transverse transoms spaced from
said end sills, a side member paralleling and 75
spaced outwardly from said longitudinal
member and merging at one end with one of
said transoms and merging at its other end
with said longitudinal member s a point
adjacent to but spaced from the other oF said 8
transoms.’ '

13. In a locomotive frame, end sills, a
longitudinal member extending from end sill
to end sill, transverse transoms spaced from
said end sills, a side member paralleling and 25
spaced outwardly from said longitudinsl
member and merging at one end with one of
said transoms and merging at its cther end
with said longitudinal member at a point
on the latter adjacent to but spaced from 8¢
the other of said transoms, all of said parts
comprising an integral structure. .

i4. In a locomotive frame, a longitudinal
member of box shape cross section forming
an air conduit, and pedestal jaws integral 8
therewith. .

15. In a locomotive frame, a side member,
pedestal jaws integral therewith, extensions
on said side members forming an ajr conduit
extending above the level of said pedestal 160
jaws and provided with openings for the exit
of air currents to motors carried between op-
posite pedestals.

16. In an electric locomotive frame, side
members located outside of the wheel gaugs,
pedestal jaws integral therewith, and a longi-
tudinal member, having & hollow cross sce-
tion forming an air conduit, aiso integral
with said side member, and air outlet
branches extending inwardiy of the wheel 2106
gauge. .

17. In an electric locomotive frame, a
longitudinal side member located outside of
the wheel geuge, a box shaped sill integral
with said side member and in part offset
from the same vertically, and a passageway
for air formed in said sill with extensions
leading transversely of the frame to motors
mounted on the wheel axles.

18. In a locomotive frame, s loengitudinal
member adapted to be mounted on the loco-
motive axles, a longitudinal sill member
nearer tc the center line of the locomotive
and located st a higher level and forming an
engine sugnort, each of said members having 125
spaced side walls with the inner wall of the
first mentioned member merging with the
outer wall of the second mentioned member.

19. In a locomotive frame, spaced side
members adapted to be mounted on the loco-

103
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motive axles, spaced engine supporting sills
located betwée? said sidglxlxllemngl'): and above
the level of the same, and a transverse mem-
ber extending from side member to side mem-
ber and beneath the engine supporting sills
and joining the lower portions of the latter.

20.. In an integral structure for 'd loco-
motive frame, spaced side members adapted
to be mounted on the locomotive axles, spaced
engine supporting sills of box shape cross sec-
tion located between said side members and
above the level of the same, and a transverse
member of box shape cross section extending
between said side members, the upper por-
tions of said transverse member merging
with the lower portions of said sills and the
end portions of said transverse member
merging with the inner walls of said side
members. -

21. In a locomotive frame, side members

including axle box pedestals, longitudinal

sills carried by said members and forming
an engine support, one of said sills being of
hollow cross section and forming an air con-

.duit on one side of the frame and the other

of said sills being of hollow cross section and
forming a pipe receiving compartment on
the other side of the frame.

22. In a locomotive frame, side members
including pedestal structure for receiving
axle boxes, spaced elements extending length-
wise of the frame beyond said members and
forming an engine support throughout a pox-
tion of their length, longitudinal sills inter-
mediate said elements and also extending
lengthwise of the frame beyond said pedes-
tals, and a radial buffer block extending
across and integral with all of said sills.

23. In a frame for an electric locomotivs,
side members including driver axle box
pedestal structure, sills intermediate said side
members and including elements extending
longitudinally of the frame beyond the
sills between said intermediate sill elements,
pedestal forming portions of said side mem-
bers, end sills across said elements, draft
sills between said intermediate siil elements,
and pockets on said draft sills for receivin
and securing draw bars, all of the describe
structure being formed in an integral entity.

24, In a locomotive frame, side members,
¥edestals for driver axle boxes depending
rom said members, and a transverse member

connecting said side members adjacent to op- -

posed pedestals and having its lower portion
recessed upwardly to accommodate  motor
structure mounted on the driver axle.

25. In a locomotive frame, side members,
axle box pedestals thereon, longitudinal sills
located nearer to the center line of the frame

and above the level of said side members and

forming an engine support, and a transverse
member connecting said side members below
the top of the pedestal openings and extend-
ing upwardly above the level of said side

8

members to unite with said sills and having
its lower portion recessed upwardly to clear
motor structure mounted on the driver axle.

26. In a locomotive frame, a side member,
pedestal jaws thereon, a transom extending
transversely of said member, framing ele-
ments forming an air conduit exteuding
along said side member, and a branch on said
conduit extending inwardly from said side
memper and spaced from said transom.

2(. in a locomotive frame, a side member,
pedestal jaws thereon, a transom extending
transversely of said member, framing ele-
ments forming an air conduit extending

along said side member, a bragch on said con-

duit extending inwardly from said side mem-
ber and spaced from said transom, and a
brace between said transom &nd pbranch at a
point spaced from said side member, all of
the parts forming an integral structure.

28. In a locomotive frame, a side member,
pedestals thereon for receiving axle boxes, a

“nollow lengitudinal sill providing an air con-

duit along the side of said member, and ele-
ments on said sill forming a mounting for an
air blower. : :

29. In a locomotive frame, a side member,
pedestals thereon for receiving axle boxes, &
tongitudinal sill extending alongside’ of said
slide member but spaced inwardly thereof
but including elements projecting outwardly
of said side member and adapted to mount a
water heater, ,

30. In a locomotive frame, side members
including pedestal jaws, the cross section of
each of said members being deeper at the
portion between stuccessive pedestals than at
the center of the pedestals, a transverse mem-
ber merging with each of said side members
at said intermediate portion and including
end sections as deep as said intermediate por-
tions of said side members and merging
therewith, the bottom of said transverse
member extending inwardly and upwardly
from said end sections to clear motor struc-
ture mounted on the axle journaled in the ad-
jacent pedestals, :

31. 1n a locomotive frame, side members,
pedestal jaws depending therefrom, and a
transverse transom of hollow section connect-
ing said side members, one side of said tran-
som extending substantially transversely of
the frame at a point substantially abreast of

_opposite. pedestal jaws and the other side of

said transom extending in' part from inter-
mediate the ends of the transom diagonally
of the frame to connect with said side mem-
bers dt points nearer to the adjacent
pedestals,

32. In a locomotive frame, side members
having depending pedestal jaws, a transom
having spaced vertical walls extending trans-
versely of the frame, one of said walls being
deeper than the other with the ends of its
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. deeper portion extending disgonally under cab, and brackets projecting from the deck
" the other wall and merging with said side structure proper for sufpfortmg the cab.
member. : In testimony whereof I hereunto affix my
83. In a locomotive frame, side members signature this 26th day of July, 1929.
% having depending pedestal jaws, s transom WI’LLIA%I M. SHEEHAN. 7o
having spaced vertical walls extending trans- :
versely of the frame, one of said w i
deeper than the other with the ends of the
 deeper portion extending diagonally under
30 the other wall and gradually increasing in 5
width and merging with said side nrember.
"~ 84, In a locomotive frame, side membere
having depending pedestal jaws, a transom
- . having spaced vertical walls extending trans-
15 versely of the frame, one of said walls being 80
" deeper than the other with the ends of the :
deeper portion extending diagonally under
the other wall towards said side members,
~ and elements on said transom end portions '
20 forming therewith box shaped structures 85
merging with said side members, :
- 3b. In a locomotive frame, spaced longitu-
dinal sills forming an ‘engine support
throughout a portion of their length, and
"85 having more widely spaced ends for mount- 80
ing & generator, side members outside of said
sills for mounting the frame on axle boxes,
and cab supporting members projecting out-
wardly from seid sills above said side mem- -
"8% bers. 96
36. The combination in & frame for an in-
ternal combustion-electric generator locomo-
tive, pedestals adapted to receive a series of
exle journal boxes, elements above said ped-
* 25 estels forming e cab-deck and including twe 109
transoms one of which is provided with s
pad to which a truck center plate may be se-
cured end also including two sills, said sills
being elevated between said transoms and
" <% forming supports for the internal combus- ‘ 185
tion engine and for the electric generator.
37. The combination in a frame for an in-
ternal combustion engine-electric generator
_ locomotive, pedestals adapted to receive a
45 geries of axle journal boxes, elements above : ‘ 1o
gaid pedestals forming a cab deck and in-
cluding two transoms and two sills, said sills
being elevated hetween said fransoms and
forming supports for the internal combus-
tion engine and the electric generator, and
extensions at each end of the deck beyond
said transoms for supporting the ends of the
cab. : :
gs 88. The combination of an integral cab 150
deck and frame structurs for an internal com-
bustion engine-electric generator locomo-
tive, including pedestals arranged to receive
a series of axle journal boxes, spaced tran-
€3 goms, and two parallel sills extending from 125
one transom to the other, said sills being com-
peratively close together and forming the
support for the internal combustion engine
snd the generator, end extensions beyond
% the transoms for supporting the ends of the 130
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