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15 Claims.

The present invention relates fo trucks.

More specifically it relates to trucks having
frames built up mainly of relatively thin sheet
metal elements and the like, which are connected
to one another in any suitable way, as by bolts,
rivets, or welding, so as to produce & very rigid
structure which is, nevertheless, light in weight.

A further object of the invention is to produce
a truck which is quiet in operation and pleasing
in appearance, and is particularly advantageous’
for use in high speed, light welght, railway vehi-
cles.

Briefly described, the truck comprises two hol-
low side frames connected at their midpoints by
a transom which is llkewise hollow, said side
frames being connected to one another also at
their ends. by transverse structural elements to
space and brace them properiy.

An illustrative embodiment of the invention is

disclosed in the present specification, and is illus-
trated in the drawings which accompany the same
and form a part thereof. .

- In said drawings:

Fig. 1 1Is & dlagrammatic side elevation of a’

truck frame;

Fig. 2 is a view of the truck frame in perspec-
tive;

Fig. 3 is a transverse section through the struc-

" ture shown in Fig. 1, on the plane indicated by
the line 83—3, certain portions of the bolster be-
ing shown in side elevation;

PFig. 4 is a partly sectional plan view of a por-
tion of the structure shown'in Fig. 3, the section
being" m:,de on the planes indicated by the broken
line 4—4;

Fig. 5 is a transverse section through the tran-
som and bolster, the section being made on the
planes indicated by the broken line 5—8 of Fig. 4;

Fig. 6 Is a plan view, partly in section, of a
fragment of the frame, the section being made
on the planes indicated by the broken line 6—6
of Fig. 1; -

Fig. 7 is a corresponding vertical section
through one half of one of the side frames, the
section being made on the planes indicated by
the broken line 7—7 of Fig. 6; and

Fig. 8 is an elevation, partly in section, through
one half of the truck, the axle being partly bro-
ken away, and the section being made on the
plane indicated by the line 8—8 of Fig. 7.

- It will be understood that Figs. 1 and 2 are
relatively on a much smaller scale than the re-
malning figures. . -

In all the figures, corresponding parts are in-
dicated by similar reference characters.

The general nature of the truck frame will be
best understood by the reference o Fig. 2, where-
in are shown the two hollow side frames |, con~-
nected at their midpoints by the substantially
square tubular fransom &, and connected at their
ends by the channel members 3. For appearance

~ as well as for increasing the sirength and stiff-
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ness of the side frames, certain portions such as
& may be embossed or pressed out of the flat sheet
5, forming the outer plate of each side frame i,
as shown in Fig. 1. Similar embossed or pressed
portions 6 may be provided in the flat sheet 1,
forming the inner plate of each side frame |.

In the particular form illustrated the side plates
5 and 7 of each frame have the upper and lower
longitudinal edges thereof parallel with one an-
other, while their edges at the ends are curved
semi-circular., On sll of said edges of said plates
5 and T ouistanding flanges §* and T respectively
are formed, said Sange 5* being continucus while
the flange 7% has portions cut away near each
end thereof.

Flanged apertures 8 are provided in the sheets
5 to provide access to the interior of each side
frame, and suitable covers or closures may be
provided for said apertures 8, if so desired. Each
inner plate 1 has near each end and extending
upwardly from the bottom an opening {0, to ac-
commodate the journal box for the axle {1, all of
which are arranged as will be understood best
from Figs. 6, 7 and 8.

‘The side plates § and T of each side frame are
connected by a sheet metal top 12, which has a
substantially flat central portion and gsemi-circu-
lar ends, conforming in shape with the sald side
plates 8§ and 1. A strengthening groove or corru-
gation I3 preferably extends the entire.length
of the flat upper portion of each of the tops 2.
In order to additionally strengthen the same, a
correspondingly corrugated longitudinal piece of
sheet metal (4 (Fig. 8) is located below said top
at each end of the flat central portion, said strips
I4 having further bends therein, so as to form
channels at the longitudinal edges, as shown at
18, thus providing abutments for the side plates
5 and 1.

The entire set of members 12, {4, § and T may
be secured to one another in any desired way, as
by  bolting, riveting or welding, and adequate
overlapping portions are avallable for this pur-
pose, as shown. While the invention is not re-
stricted to any particular means for securing the
sheet metal elements to one another, it is pre-
ferred to employ spot welding wherever possible
for this purpose, both for strength and economy.




Such fastenings are indicated at IO which refer-
ence character merely represents diagrammati-

cally any selected type of such securing means.
Bach side plate § and T has, at its midpoint, a

flanged opening {7 to receive the tubular transom -

2. The flange is formed from the substance of
the side plate itself, and the transom 2 is se-

cured to the side plates by the fastenings 16, as’

shown best in Fig. 2. It will be understood that
the flanges formed on the. various parts and
around the openings therein, aside from provid-
ing very satisfactory means for securing parts,
also materially stiffen the sald parts, and thus
contribute to provide a very rigid structure.

In order to provide an adequate support for
the channel members 3, additional plates 18 may
be interposed between the semi-circular ends of

the plates {2 and the sald channel members 3,

said plates 18 being curved to conform to the
plates 12 and slso being long enocugh to provide
additional overlap on the cross members 3, the
sald plates {8 belng connected to both by the
seciring means (8. The transverse members 3,
which are sup: tentislly chaunel bars, may b2
further stiffened and strengthened by bending oud
thelr edges, as shown at 18, thus providing very

rigid cross members with relatively light welght
material. At the bottom, the plates § and T are
beld together in spaced relation by flet metal
plates 20, as shown in Figs. 1 and 3. These
plates 28 however are relatively short, and leave
open spaces for the pedestals and springs, as will
be understood from Fig. 7.

Further stiffness is imparted to the top por-
tion of each side frame at each end by 2 sub-
stantially st plece of metal 2, (Fig. 8), having
o corrugatbed plece 22 lylng therecn, and secured
thereto, s shown, The member 22 may have its
longitudinal edges denged, 2s shown of 28, and
gecired (o the side plates 8 and 7.
20 which have been described as substentlally
g%, are bent slightly upwerdly, baginning at the
point designated by 26, In Fis, 7, in order that
the piate 22 which lles above them meay pass over

the transom 2, and be secured thereto to aid in 4

rigldly connecting the side frame to the transom
a8 best shown in said fsure. The side fremes
may be further bracsd by means of longitudinaily
extending corrugated ciements 63, positionsd in
the lower portions of the frames between the
plates § and 7 and beneath the transom 2, which
iz snlso aitached thereto by welds or the lke.
Deep depending flanges 83® are formed at the
opposite sides of said member 835 and are at-
tached to sald plates § and 7 by welds or the like.
The members 22 and 83 extending, in the case of
member 22, from end to end of the side frame,
.and In the case of member £3, from pedestal to
ipedestal, thus form with the sides and top and
bottom members of the frame, box section top
and bottom chords which greatly stiffen the
structure. Vertical members, such as 25, 26 and
27 are also placed between the plates § and T,
said vertical members being substantially fat
in their central parts, with flanges at their edges,

sald flanges being secured to the respective plates

to brace and stiffen them. The vertical members
28, 26 and 27 are also flanged at their upper ends
for attachment to either the member 21 or 22
while the lower ends of the members 26 and 27
terminate slightly short of the member 83. The
lower end of the vertical member 25 extends fur-
ther down than the members 26 and 27 and is

The members ¢
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plate 20 and to flanges on the end of the member

* 88 abutting the side thereof.
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attached to & flange on the ends of the hottom 75

It will be seen that the transom 2 is formed
with corrugations running along its front and
rear. These corrugations are provided by mak-
ing the tubular transom of two correspondingly
formed pieces of sheet metal, each having corru-
gations 28 at one side edge.and a flat depressed
portion 29 at the other side edge. Then upon in-
terfitting the two halves of the tube, as indi-

“cated In Fig. 5, the flat portion along one edge

of each plece will become located beneath the
‘corrugation on the opposite edge of the other
piece, whereupon they may be secured to one
another, preferably by welding or the like, to
form & substantially square tube, with strength-
ening corrugations along two opposite faces.
The vertical members 27 in the side frames are
secured: to the sides of the transom 2 to further
strengthen the connection of the transom to the
side frames.

This corrugated portion, which extends inward
on the front and rear faces of the transom, serves
also to support the pads or wear plates 38, which
are welded to the transom, end upon which slide
the cooperating pads 3f which are carried by
the bolster, so as to guide the same within the
transom and allow adeguate relatlve vertical
movement. The transom may have fanged
openings 32 gt its bottom o give access to ad-~
jacent parts of the bolster, and corresponding
flanged openings 33 at its top. There is also &
iarger flanged opening 34 in the fop of the iran-
som through which projecis the center plate 38
of the bolster, which, in cooperation with the
side bearing rollers 36, 2lso mounted on the
bolster, carries the weight of the vehicle.

Referring now to Fig. 3, the general structure
of the bolster 87 is here llustrated. It comprises
a substantially horizontal central portion with
triengular or wedge shaped ends, said ends being
supported by the springs $8.

Hach spring 88 has o retainer 89 at each end
thereof, each such retainer having an outer fiahge
with a central depression £8. While these re-
tainers may be made in any preferred way, those
here shown are built up by welding together a

_fiat outer flange poriion 41, & frusto-conical por-

tion 42, and a flat perforated inner portion 43.
The bolt 44 is accommodsated through the aper-
tured portions 43, as shown, its head being lo-
ceted in one of the end cavities, while the nut
and washer 45 and 48 will enter the other cavity
when the spring 38 expands. These bolts, in
combination with the retainers 89, thus serve to
melntain the springs in proper position to bear
against the inclined lower surface 47 of the bolster
ot the one hand, and against the {ransom on.
the other hand, said retainers 39 being secured
to said inclined under-surface 47 of the bolster
and to the transom where the same Is connected
to the side frame. )

Box-like castings or forgings 48 are mounted
on the supper side of the bolster near its ends
and project through the flanged openings 33 to
support the guides 48 for the rollers 36 already
mentioned, which, in cooperation with the center
plate 30, support the vehicle on the bolster.

Rubber buffers 50 are mounted on the plates 1
of the side frames adjacent the box-like elements
48 to limit and cushion any undue transverse
movement, of the bolster.

In order to provide a resilient mounting of the
wear plates 3{, which are carried by the bolster,
rubber cushions 51 may be provided, as shown
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in Pigs. 4 and 5. In the embodiment illustrated,

four such cushions are utilized, one pair on each

" gide of the center of the bolster, each pair sup- -

porting a wear plate 81, and opposite cushions
of each pair are held together by means of a bolt
"~ 82, having a lock nut 53 thereon, whereby the
bolt thus holds the wear plates 83f and the rub-
ber cushions §f in proper positions with the
rubber seated in the openings 54, formed in op-
posite sides of the bolster., In order to sirength-
en the side plates of the bolster adjacent said
apertures 54, portions thereof may be embossed
inwardly, as at 55 and 56, thus materially stiff-
ening sald side plates.
These side plates, which are indicated at 87,
are substantially rectangular in their central por-
- tions, with triangular ends, flanges 58 being bent
oubtwardly therefrom to provide adequate over-
iap on the top plate §9 and boltom plate 80 of
sald bolster for welding or otherwise securing
the component parts of the bholster together.
Additional partitions or strengthening spacers,
such as 81, may further be provided, as shown, as
.-well ag central longitudinal webs 62 and cooper-
ating angular shapes 83 and 64, to provide a cen-
tral stiffening element at the ends of the bolster.
To further stiffen the bolster a pair of spaced
longitudinally extending channel members 64%
and §4° are attached by welds to the under-sur-
face of the top plate B9 with their outer ends
protruding beyond the inner ends of the central
longitudinal webs 82, the partitions &1 being
nobched to permit said channels to extend there-

through and aid in supporting the weight applied-

on the center plate 38,

Rubber pads such as the flat ring 86 and the
cylindrical ring 66 may be interposed between the
center plate 35 and the pan 81 mounted therein,

80 a3 o provide a resilient mounting for the ve-
hicle at this point. The sald pan 87 may like-
wise be built up of a number of sheets of metal,

3

attached between the side plates § and 1 of the
side frame and located between the outermost
cast metal guide 73 and the end of the frame is
provided. This vertical brace member is also
flanged at its sides for attachment by means of
welds to the side plates 5 -and 1, at its top for
attachment to the top plate 12 and at its boiton:
for attachment to the extreme end of the detni-
circular end portion of the plate 2. Also at~
tached to this vertical brace member 25 ars

. flanges formed on the end of the longitudinal

20

25

member 22 which abui the side thereof. .
In the space between the vertical brace 25

‘and the outermost cast metal gulde g spring

housing 250 is provided, while a similar gpring
housing 25¢ iz Had in the space between ihe
innermost cast metal guide and the vertical
brace 28. .

Helical springs ¥8 are arranged in the spring
housings 28 and 2% and have suifable cupped
retainers 16 inserted in their ends. The upper-
cupped retainers bear against the blocks 17 rest-
ing on the under-surfzsce of the bracing mem-~-
bers 20 and 22, while lower refalners receive
bhearing members T8 having convex lower ends

_ resting In concave castings or cups 719 mounted
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that ls, it may be laminated as shown in Fig, 3.

Referring now to Figs. 6, 7, and 8, the wheel
structure and pedestal are disclosed In detail
The axle {1 carries the wheel 68, which has the
brake cisk 68 attached thereto. The journal box
10 has formed thereon a cylindrical grooved por-
tlon T! which pivotally carries the arm of the
brake mechanism, which may be of the {ype dis-
closed iIn co-pending application Serial No.
27,750, filed April 29, 1939. ‘Suitable roller bear-
ings 72 are preferably provided in the journal
box T8 to support the axles, and the journal boxes

on the opposite ends of a leaf spring 74, The
leaf spring 14 is mounted underneath the jour-
nal box 18 and supported thereby, as shown.
Thus the weight of the truck and car body there-
on Is resiliently transmitied to the axles through
the combined leaf and helical springs.

In order to strengthen the side frame at its
ends, the gap beneath the spring and pedestal
structures is bridged by suitable structural mem-
bers, such as combined plates 80, one of which
is of channel formstion In cross section, and
both of which are secured to the side frames in
any suitable manner, sg by bolts 81 and 82, as
shown in Figure 7. Sald combined plates 80 have .
a relatively large elongated opening 80 therein
for permitting free movement of the spring ele~
ments as well as permitting inspection and access
to sald spring elements and their associated parts.

The operation of the invention will be self-
evident from the structure of the device. Briefly

summarized, the weight of the vehicle usually

will be carried by two trucks, one at each end,

- and will rest mainly upon the center plate 35

50

themselves may slide vertically between the cast .

metal guides 13, located on opposite sides thereof.

The ¢ast metal guides are provided at the op-
posite side edges of the opening {0 in the inner
side plate T between. said side plate T and the

side plate b and have the opposite side walls 738

thereof rigidly secured to said plates in any de-
sired manner. Offset vertical guide walls T3b
“for supporting the journal box 18 during the ver-
tical movement thereof are formed on the cast
metal guldes 713,

‘supporting the axle and journal box against
transverse movement with respect to the truck

60

while - vertical gulde shoulders -
T3¢ are formed at right angles to said walls T3 for

a5

frame. Between the various walls of said cast -

metal guides a series of lateral webs 134 are pro-
vided. for strengthening the castings. Angled
wear strips T3 are secured to the guide walls 73b
and guide shoulders 78° for engaging stmilar wear
_strips T3 carrled by the journal box 70.

In addition to the vertical brace members 285,
26 and 21, ancther vertical brace member 25=

.of each. The rollers 36 will take the residual or

unbalanced loads, and such loads as exist from
time to time when the vehicle is going around
a curve, or swaying for any reason.

The loads will be carried by the bolster 31
which in turn transmits them to the side frames
I, through the springs 38. The rubber pads 6%
and 68 will cushion shocks and deaden noises,
while the rubber buffers 50 will limit trans-
verse motion of the vehicle.

The side frames | in turn transmit the load
to the exles if through the helical springs 18
and the composite flat springs T4, which are “in
series” with one another, and thus have in-
creased shock-absorbing and resilient action.

Due to the proper use and placement of rela-
tively light metal elements in fabricating these
truck frames, & very rigid and relatively light
truck is attained, which is particularly suitable
for use In high-speed light-weight railway ve-
hicles and 1is relatively much safer than a truck
built largely of cast metal, because of the homo-
geneous character of the sheet metal from which
it is constructed. Even the innermost struc-
tural members of the present truck can be read-
ily examined for any defects during construc-
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tion, and in sheet metal there are no blow holes

or other hidden defects, such as sometimes ap-

pear in castings even when most carefully made,

Although the herein-described truck frame is
a preferred embodiment of the invention, and
has a pleasing appearance, in addition to its
excellent mechanical properties, it should be
understood that the same is merely illustrative
of the inventive features, and is not the sole
form in which they may be embodied. For &
definition of the scope of the invention, atten-
tion is therefore directed solely to the following
claims. v,

* What we claim is:

“ 1. A truck frame consisting of side framw
and a transom, each side frame comprising
spaced side plates of sheet material having out-
wardly flanged openings at their midpoints
through which the transom extends, sald
transom being in facial engagement with said
flanges and attached thereto, and spacing mem-
bers between said side plates and attached there-
to, said spacing members being arranged in
facial engagement with said transom and at-
tached thereto.
© 2. A truck frame consisting of side frames and
a transom aill built up of sheet metal, each side
frame comprising spaced side plates having con-
_ tinuously flanged openings at" their midpoints,
. said transom being of tubular formation and

extending through said openings in facial en-

gagement with said flanges and attached thereto,
and members positioned between said side plates

2,237,757

6. A hollow truck side frame acoording to
claim 5 in which an inner generally channe] sec-

" tion stiffening plate runs from end to end of the

20

30

and attached thereto for engagement with and -

attachment to said transom, said members be-
ing arranged above, beiow and at opposlte sides
of said tubular transom.

3. A hollow side frame for a truck, compris-
ing elongated inner and outer side plates with
curved ends, said side plates being -of a sheet
metal and each having .an outwardly directed
flange a} its marginal edges, said flange on said
outer plate being continuous while the flange on
the inner plate is interrupted by pedestal open-
ings one at each end of said plate, other plates
attached to said flanges of both plates providing
top, bottom and curved end walls, and struc-
tural frame supporting members attached to

. said inner side plate at opposlte ‘sides of said
pedestal openings.

4. A hollow side frame for a truck compris-
ing elongated inner and outer side plates with
curved ends, each of sald side plates having an
outwardly directed flange at its marginal edges,
said flange on said outer plate being continuous
while the flange on the inner plate is interrupted
by pedestal openings one at each end of said
plate, other plates attached to said flanges pro-

- viding top, bottom and curved walls, and struc-
tural frame supporting members located beneath
said frame at the pedestal openings and attached
to the flanges of both inner and outer plates.

5. A hollow truck side frame - fabricated of
side plates flanged outwardly in their outer
margins, the plate outwardly of the truck ex-
tending substantially unbrokenly from end to

end of the frame except for a central opening

to receive a transom and the inward plate also
having a corresponding central opening but alone
being provided with vertical pedestal openings
arranged adjacent the ends of the frame, clos-
ing plates overlapping and secured to the flanged

outer margins of the side plates, extending
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. outer ma.rgins, the marginal flange of the outer .
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frame across the top margins of said openings in
the side plates, the side walls of said channel
overlapping and being secured to the side. plates,

7. A hollow truck side frame according to
claim 5 in which a peir of generally channel sec-
tion stiffening plates bridge the space between
the side plates with the side walls thereof over-
lapping and secured to sald side plates, one of
said stiffening plates extending from end to end
of the frame and flanking the top margins of
the openings in the side plates and the other
flanking the bottom margin of the central open- -
ings and extending between the vertical- pedesta,l» )

openings of the iInward side plate.

8. A hollow truck side frame according to claim
5 in which generally channel-section stiffening
plates bridge the space between the lateral plates
with their channel side walls overlapping and
secured._to said side plates, a pair of sald stiffen-
ing plates extending longitudinally, one above
and one below the central transom receiving
opening and the other of said stiffening plates
extending vertically and flanking the sides of -
said opening.
- 9.' A hollow truck side frame according to claim
5 in which spaced vértically extending members
are arranged on each of the opposite sides of
the pedestal openings, said members bridging
the space between and secured to the side plates
and to a horizontal bridging member extending
between and connecting the side plates at the
top marging of said openings, said horizontal
and vertical members forming spring pockets
with said side plates.

10. A hollow truck side frame built up mainly

of sheet metal parts, comprising elongated in- -

ner and outer side plates of substantially uni-
form width throughout their length and each:
having & flanged opening at its central portion
to receive and secure & transom, and flanged

plate being continuous while the marginal flange
of the inner plate is Interrupted by pedestal
openings one at each end of the plate, spaced
plates extending from end to end of the side
frame at the top of the frame, one overlapping
and secured to the marginal flanges of the side
plates and the other flanged in its margins and
having said flanges overlap and secured to the
side plates, similar spaced plates but extending
only from pedesial opening to pedestal opening.
and similarly secured to the side plates at the
bottom of the frame, and vertical stiffening

" plates exitending between and connected to the

side piates at spaced points in their length.

11, A truck frame comprising side frames and
a trensom buil{ mainly of sheet metal; each side
frame comprising speced side plates having con-

 tinuously flanged openings, said transom being
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around the top, ends and bottom of the frame -

and broken only by satd pedestal openings.

(]

of tubular formation and of & size to house &
sprung bolster, and extending through seid open-.
ings In overlapping engagement with said ﬁanSes
and secured thereto. :

12. A truck frame comprising side !rames and
a transom built mainly of sheet metal, each'
side frame comprising spaced side plates having
continuously flanged openings at. their central
portions, said {ransom being of tubular forma-
tion and extending through sald openings in
overlapping engagement with said flanges and
secured fhereto, said transom having substan-
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tially veritcal side walls stiffened by a box sec-
tion formation.

33, A truck frame comprising side frames and
8 transom built mainly of sheet metal, each side
frame comprising spaced side plates having con-
tinuously flanged openings at. their central por-
tions, said transom being of tubular formation
_ and extending through said openings in over-
lepping engagement with said flanges and se-
-eured thereto, and generally channel section
stiffening members extending between the side
piates in the margins of the flanged openings and
secured thereto through thelr channel side walls.

14. A truck frame including side frames and
- & central transom bullt up mainly of sheet metal,
said gide frames comprising elongated spaced
side plates having rounded ends, said side plates
each heving an outwardly directed flange at its
marginal edges, said flange on the outer plate
béing continucus while the flange on the inner
plate is Interrupted by pedestal openings, one

i0
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adjacent each end oi.' sald plate, other plates
overlapping and secured to the flanges of both
side plates providing top, bottom and curved end
walls, each side plate having g continuous flanged
opening at its central portion, said transom be-
ing of tubular formation and extending through .
said openings in overlapping engagement with
sald flanges and secured thereto.

15. A truck frame according to clalm 14 in
which each of the adjacent rounded ends of the
side frames are interconnected by an angular
section member of gheet metal, the ends of said
member each being widened by & plate having &
wide overlap with the rounded ends of the ad-
jacent side frame and secured thereto through
the outwardly directed fianges of the side plates
and - the overlapping other plate.
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