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| To all whom it may concern:
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.. 20
* view showing the method of attaching the :

‘_ | 30

Be it known that I, Greorce L. KING a, Gltl—

‘zen of the United Stetes residing at \Ilddle-

town, Pennsylvania, have mvented a certain
new and useful Improvement 1n (zondola Cars,
of which the following isa full, clear, and exact
description, such as will enable othels skilled
in the art to which it appertains to make and
use the same, reference being had tothe accom-
panying drawings, tormmo* pert of thls speel-
fication, 1n Whleh— -

Flﬂ'ure 1 is a side elevational view, one e end
thereof being shown in vertical section, of my
improved car. TFig. 2 is a top plan view, the
floor-sheets being removed at one end to more
clearly show the underframing. Fig. 31is a

vertical cross—sectional view on line 3 3, Kig.

9. Fig. 4 is a vertical sectional view 011 line

4 4, FlC' 9. Fig. 5 is an end elevational view,

end Flﬂ‘ 6 1s an enlarged vertical seetlona,l

floor-sheet and side wall to the bolster.

This invention relates to a new and useful |
improvement in gondola cars of that type

wherein hoppers are provided in the floor for

‘discharging the greater portion of the load

through the ex1t—0pen1110's These exit-open-
ings are closed by appropriate doors manipu-
lated by suitable mechanism, and as these
doors and the operating meehemsm therefor

_ not desceribe the same in detail here.

' the side sheets, t
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of the side Walls

The objects of this invention are to utilize
they being in the form of plate-

cirders and capable of carryingthelarger part
of theload. Thesesidesheetsare made deepest
at their middle portions, the tension-flanges

therefor being provided by the ﬂeor-sheets in |
part, the inclined hopper-sheets in part, and re-

inforcing externally-arranged angles in part,
the latter being located at the deepest portions
These side walls in the form
of plate-girders also support cross-beams lo-
cated well toward the center of the car, (said
cross-beams being preferably -located Wl_thln
the central cross-ridge,) which eross-beeme
support the center sills. |

With these objeets n view the 1nve11t1011

consmts in the eonstruetlon arra,ncr'ement and
combination of the severel parte all as will
hereinafter be deseribed and afterward point-

ed out in the claims. . |
In the drawings, 1 indicatesthe end sills of

well - known construction, and 2 the center

sills, the latter being preferably continuous

from end to end of the car and being in the

form of channels with thelr ﬂancres presented
inwardly

50
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3 mdlcatee body-boleters which preferably

consist of I-shaped fillers attached to and ex-

tending from the center sills to the sides of
‘the car, an intermediate casting being ar-

ranged between the center sill and top and bot-

tom cover-plates riveted to said parts, the top

cover-plate preferably extending from side

wall to side wall.
dicated at 4 and, as shown in Figs. 1 and 4,

is arranged ebove the end ﬂoor-sheet the end

floor- sheet being thus made to serve alse as a

cover-plate..

the angles attached to the side walls serving
as eompressmn—ﬂano*es for the plate—wlrders

The top cever—plate 1S 1n-

5 indicates the end walls of the car, and 6 the .
‘side walls, said walls having eno"les attached =
‘to their upper edges for well—known purposes,

60
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At points intermediate the body-bolsters the =
side walls are deepened, as shown in Kig. 1,

may be inclined, 1f preierred

extra strong for well-understood purposes.
8 mdlca,tes the end floor-sheets, which, as

‘the deepest portion having its lower edcre ,
form no part of my present invention I will preferably parallel with the upper edcre

' ‘These side walls are reinforced by stlffenmg
members, which may be arranged vertically,
as shown in the drawings, or Seld members

Ovpposite the
body-bolsters the braces or posts are made

30

shown in Fig. 1, are flanged downwardly (or ~

upwardly, as most eonvement) at their outer

ends, as at 8% and riveted to the lower edges
of the end wells and also to the end sﬂls 1f
desired, while the sides.of said end ﬂoer-sheete
are ﬂancred downwardly, as at 8%, and riveted

to the side sheets above the lower edges there-
of. The lower edges of the side sheets along

the shallow portions at the ends of the car are
flanged outwardly, (or mwerdly,) as ab 6, for
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the purpose of strengthening the same. The
end floor-sheets extend inwardly beyond the
hody-bolsters and terminate above floor-sup-
ports 9, arranged on each side of the center
sill and ;atendmﬂ to the sides of the car.
The outer ends of these floor-supports 9 are
attached to the sides of the car, the side walls
being strengthened at these points of attach-
ment by stiffening members before referred to.
10 indicates a cover-plate riveted to the top
flanges of the channels forming the center sill.
sald cover-plate having butt-joints with the
end floor-sheets and with the transversely-ar-
ranged ridge-sheet 11, located at the center of
the car. This 1‘1doe sheet 11 1s preferably
continuous from side to side of the car and has
its edges attached to floor-supports 13, extend-
ing from the center sill to the sides of the car.
14 indicates center hopper-sheets riveted to
the backs of the channels forming the center
sills, there being four of such hopper-sheets
shownin the accompanying drawings. These

hopper-sheetshave theirinclined edges flanged

outwardly for supporting the inner edges of
inclined sheets 15. The outer edges of these
inclined sheets are supported by and attached
to angles 16, said angles being riveted to the
side walls, as shown in Fig. 1, or the sheets 15
may be flanged downwardly and riveted to
the side walls, thus dispensing with the angles
16.  These hopper-sheets serve to strengthen
the center sill at points between the CTOSS-
beams 8 and the body-bolsters. _

17 indicates flanges riveted to the side walls,
sald flanges being located at the outer edges
of inclined plates 18, said inclined plates termi-
nating at their upper edges above the floor-
supports 13, to which they are attached.

19 indicates cross-beams suspended by the
use of suitable connection-angles from the
lower edges of the side walls at points adja-
cent the center of the car, said eross-beams be-
ing located under the center sill for the pur-
pose of supporting same. .

It will be noted with respect to the system
of bracing the side walls, which side walls act

_as plate - girders, that heavy posts are em-

ployed opposite the body-bolsters, posts are
also arranged opposite points of connection of
the floor-sheets 9, posts are also employed ap-
proximately in the transverse planes of the
inner edges of the inclined sheets 15, posts are
also employed approximately in the transverse
planes of the center line of the hopper-open-

55 1ngs, postsarealso employed in the transverse
w»planes of the cross-beams 19, and the central

60
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posts arec opposite the ridge-sheet 11.  For the
purpose ot distinguishing these posts I have
indicated the same by the numerals 20, 21, 22,
23, 24, and 25, respectively. However, it is
obvious that instead of vertical posts mclmed
braces could be employed or diagonals could
be used in conjunction with the vertical posts.
1t will also be noted with respect to the posts
23, 24, and 25 that said posts do not extend to

751,29 O

the lower edges of the deepaest 1)01't101*1 of tlm
side walls, but term inate ashortdistance there-
above 1n order to accommodate an angle 26,
riveted to the exterior face of the side walls
at their lower edges and along their decpest
portions.

The above construction is extr emo]y strong
in that the side walls are relied upon in their
capaclity as plate-girders to carry the greater
portion of the load. The beams 19 support
the center sill at points intermediate the hody-
bolster and admcent to the center of the car.
These beams in no way interfere with the dis-
charge of the load through the hopper-open-
Ings by reason of their bel.nglocated under or
within themedial cross-ridge. By employing
the side walls as plate- 011‘(1013 heavy side sills
are dispensed with; but to take up the pull-
ing and buffing stresses it may be said that
1101113 side sills or their equivalent are em-
ployed said side sills being made up as fol-
lows: by the flanges 8" of the end floor-sheets
and the flanges 6* of theside sheets, the former
being located within the side walls and the lat-
ter prmectmfr outwardly therefrom, bV the
inclined angles 16, arranged -upon the inner
faces of the side walls, and by the angles 26,
arranged upon the outer faces of the side walls.

It Wlll also be noted that the ends of the an-

gles 26 overlap the ends of the angles 16, so

as to make a firm connection between the two

which connection is reinforced by the stifl-

ener 22; also, that at the upper ends of the an-

gles 16 the posts 21 reinforce the joint and
make a rigid connection.

It will be obvious that instead of flanging
the end sheets down for connection with the
side walls angles can be employed substan-
tially in the same manner as the angles 16 are
used under the inclined sheets 19.} also, that
instead of flanging the side walls at the ends
of the car outwardly, as indicated at 6* an-
oles could he riveted to the lower edges of said
side walls 1n substantially the same manner
as the angles 26 are riveted to the deep mid-
dle portions of the side walls. Thus it is evi-
dent that any one or more of these angles may
consist of an integral flange bent up from the
side or floor sheets as her etofore deseribed,
and by the term *° nguhu flange” in the claims
I intend to cover the above construction
whether the flange 1s integral with the car side
or floor sheets or 1s formed separately there-

from and secured to said parts.

One advantage resulting from the use of the
three angular ﬂmges, whether integral with or
secured to the side or floor sheets, is that the
floor is supported by the intermediate angle, so
that the side walls extend therebeneath and dis-
pense with the use of heavy side sills.  IFur-
thermore, by the use of the cover-plates 4,
secured to the I-shaped hol,stel -fillers (which
fillers are sometimes called “‘ flying transoms”’)
on each side of the center line, I obtain an ex-
tremely strong connection at this point, and
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by extendme the end floor-sheet inwardly be-

IO

ond the bolster the said sheet also adds to the

section of the top cover-plate.
The end floor-sheets 8 and inclined floor-

sheets 15 are secured shehtly above the lower

edges of the side walls at the ends of the car,
as ebeve described, and the inclined sheets 17

“and the rldo'e-sheet 11, located at the center

of the car, are arr enﬂ'ed some distance above

the lower edo‘es of the deep middle portions
of the side Wells The extent to which the

~ side walls project below the ridge-sheet 11 and

L5

the inclined sheets 17 on each side thereof Pro-
vides a truss formation which considerably

strengthens the central portions of the sides.

The vertical posts or angles 20, 21, 22, 23,
924, and 25 not only strenﬂ'then the side Wslls,

but by reason of their securing-rivets passing

~ through the angu

20

25

ar flanges betore referred
to an extremely strong eenstruetmn results.

The lower ends of the posts 24 are connected

to the cross-beams 19 for well-understood pur-
poses. The angles 26 and 16, which are car-
ried by the deep portions et the side walls,
form, substantially, truss members, which ex-
tend dewnwerdly from the end floor-sheets
and thence horizontally beneath the middle
portion of the car. = The side walls of the car

~ practically act as web members for this truss

30
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formation. The end portions of the trussed
members—to wit, the angles 16-—are riveted
to the ﬂeer—sheets whleh sheets contribute

considerably to the str ength of the structure.
I am aware that many minor changesin the

construction, arrangement, and eombmetmn
of the several parts of my dewee may be made
and substituted for those herein shown and

described without in the least departing from |

the nature and principle of my invention.
Having thus described my invention, what
I claim, ‘and desire to secure by Letters Pat-
ent of the United States, 1s— |
1. In a car, the combmetlen with the body-
bolsters, ot side walls attached to said body-

'bOlStBlS, which walls act as plate-girders, a

center sill, cross-beams carried by the side

walls for suppertmo‘ the center sill at points

near the center of the car, and a cross-ridge

arranged above the cross-beams: substentlelly.

as described. .
9. In a car, the eombmetlon with the body-

. bolsters, of s1de walls attached thereto, said
 side walls acting as plate-girders, a center sill,

55

cross-beams supported by the side walls et
pointsintermediate the body-bolsters, for sup-

 porting the center sill, and hopper-sheets at-
tached to the center sﬂl between cross-beams

-~ and bolsters, for strengthening the same; sub-

60
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stantially as described.
3. Inacar, the COIIlblIl&thIl with a side wall

made deepest at its middle portion, the - lower
edges of the shallow ends being flanged out-

werdly, and floor-sheets attached to said side

walls, above said outwardly-projected ﬂmcres,.

substentmlly as described.

4. Ina car, the combination with a side wall

made deepest at its middle portion, the lower

edges of the shallow ends being flanged out-
wardly, and floor-sheets attached to said side
walls above said outwardly-projected ﬂancres,

| substantially as described.

5. Inacar, the combination with a 81de Wall

made deepest at its middle portion, the lower
edges of the shallow ends thereof being flanged

outwardly, downwardly-flanged floor-sheets
riveted to said shallow ends above said flanges,
and horizontal angles riveted to the deepest

portion of the s1de wall; substa,ntlelly as de-.

scribed.

6. In a car, a containing side wall in the

form of a plete-girder whose tension-flange 1s -

-
-33
. . ]

70

75

80,

made up in part by a horizontally-arranged

angle and two inclined angles at the ends of

the frst-mentioned angle upon the inner side
of the side wall; subst‘mtmllv as described.
7. In acar, the combination with a side wall

in the form of a plate-girder, made deepest at

its middle portion, the shellew ends thereof
being flanged at their lower edges, floor-sheets

etteehed to seld shallow ends, and angles16 and

26 substantially as described.

In a car, the combination with s1de walls
n the term_oi plate-girders, made deepest at
their middle portions, of stiffening-braces 22
therefor, angles 16-and 26, whose ends over-

lap each other approximately in the trans-
verse plane of said stlffemno members; sub-

stantially as described.

9. In a car, the combination with a side Well
flanged as at 6'“‘ of a floor-sheet flanged down-
Wsrdly and attached to said side wall
the flange 6* an angle 16 for suppor:

above.
Ing an -

90
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inclined. sheet, and a post 21 opposite the junc-

tion of the eBO*le 16 and the end ﬂoor-sheet _

substantially as described.

10. In a car, the eembmetlen with the side

walls, made deepest at their middle portions,

| angles along the lower edges of said side walls,
eress-—beems supported by said side walls, endl

ening members in the transverse planes of

stiff

sald cress-beems substantially as desecribed.

105 -
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11. In a car, the combination with the side .

walls and center sills, of floor-supportsextend-

ing from the center sills to the side walls, a

rid oge-sheetextending transversely the car end

attached to said ﬂoer-supports center hopper-

115

sheets attached to the center sills, andinclined

sheets 18 attached to flanges on said hopper-
sheets and to said ﬂeor-supperts substentmllv

as deseribed. .

12. Inacar, the combination with side walls -
acting as plete-mrders of a center sill; cross-
beams 19, supported by the side walls and in
turn suppertmcr the center sill, floor-supports

13 extending from the center sﬂl to the side

walls; a rldo*e-sheet 11, extending transversely-

the car and attached te said ﬂeer-supperts and

120 "
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cover-plates for the center sill on each side of -

said ridge-sheet; substantially as described.
13.- In a car, the combination with an un-

130
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derfmming.} of end floor-sheets, cover-plates
for the bolster, a cross ridge-sheet, and in-
clined sheets 15 fmd 18; ‘sub%tantlally as de-

scribed.

14. In a car, the combination with the un-
dertraming, of end floor-sheets, a reinforcing
cover-plate for the bolster, a cross ridee-sheet

“riveted to the center sill, and cover-plates for

IO

LS

30

the center sill forming butt-joints with the
end floor-sheets and with said cross ridge-
sheets; substantially as described.

15. In a car, the combination with the un-

derframing, including the floor-supports 9, of

end floor-sheets terminating at their inner
edges above said ﬂom-suppm ts, center hop-
per-sheets, inclined sheets 15 and 18, a cen-
trally - located ridge-sheet, extending trans-
versely the car and riveted to the center sill.
ancd cover-plates for the center sill between
said ridge-sheet and the end floor-sheets; sub-
%mntmllv as desertbed.

16. Inacar,asidewallinthe form of a plate-
ogirder, whose tension-flange is made up of an
exteriorly-arranged angle 26, and interiorly-
arranged angles 16 with the horizontal mem-
bers of said angles oppositely disposed: sul-
smntially as described.

The combination with the side wall of a
car, of a side sill formed of members located
at altel nate polnts on opposite sides of the
side walls; substantially as described.

18. Infwar ‘"LSIdG wallin the form of a plate-

751,299

girder whose tension-flange is made up of an

exterlorly-arranged angle along its deep mid-
dle portion, and interior angular flanges at

the ends of the car with the horizontal mem-

bers of said angles oppositely disposed, com-
hined with floor-sheets supported by the inte-
rior angular flanges.

19. Ina car , a side wallin the form of a plate-
girder whose tension-flange 1s made up of ex-
teriorly and interiorly arranged angular
flanges, some of said interiorly-arranged an-
oular flanges being inclined, and floor-sheets
separ ‘Ltelv formed and supported upon said
inclined flanges; substantially as described.

. The combination with theside wall made
deepest at its middle portion and flanged at

the lower edges of its shallow ends, of floor-

sheets riveted thereto for strengthening the
same, Inclined sheets 15 riveted thereto for
strengthening the same, and a horizontal an-
ole 26 attached to the lower edge of the deep-
est portion of the side wall, said angle 26 over-
lapping the inclined sheets 15 at both ends;
substantially as described.

In testimony whereot 1 hereunto affix my
signature, in the presence of two witnesses,
th]sj 20th day of December, 1901.

GGEORGE I. KING.

Witnesses:
Eyya Caveprrn Kive,
Lypia A. Kine.
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