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UNTTED STATES

PATENT OFFICE.

GEORGE 1. KING AND BURCHARD H. JESSEN, OF DETROIT, MICHIGAN,
ASSIGNORS TO THE AMERICAN CAR & FOUNDRY COMPANY, OF ST.

LOUIS, MISSOURL.

HOPPER-BOTTOM CAR.

SPECIFICATION formmg part of Letters Patent No, 670,614, dated Ma,rch 26, 1901,
Application flled January 7,1901, Serial No. 42,371. (No model.}

To all whom it may concern:

Beit known that we, GRORGE I. KING, a citi-
zen of the United States, and BURCHARD H.
JESSEN, a subject of the King of Sweden and
Norway, both residing at Detroit, county of
Wayne, State of Michigan, have invented a
certain new and useful Improvement in Hop-
per-Bottom Cars, of which the following is a
full, clear, and exact description, such as will
enable others skilled in the art'to which it ap-
pertains to make and use the same, reference

- being had to the acecompanying drawings,,
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forming part of this specihcatlon in which—

Flgure lisasideelevational view, partly in
seetion, of our improved hopper- botnom ear.
Fig. 2 is a top plan view of the car. Fig. 8is
a plem view of the under framing, the car-
body being removed. Fig. 4 i3 a vertical sec-
tional view taken about the center of the car.
Fig. 5 is an end elevational view; and Fig. 6
is a vertical sectional view taken on lme 6 6,
Fig. 1. -

This invention relates to a new and useful
improvementin hopper- bottom cars designed
espeecially for carrying ore.

One object of the invention is to construct
a car of the character desembed whose floor
slope is not less than forty-five degrees with
the vertical, the c¢ar having sufficient cubic
capacity to handle a large quantity of ore—
say about fifty tons—rthe weight of which ore
is commonly notless than one hundred pounds
per cubie foot.

Another object is to provide a large door-
opening or exit for the load, so that the load
may be properly discharged even in cold
weather, when the contents of the car may be
more or less solidly frozen. This *“hopper-
opening,” asitis commonly called, isarranged
within the line of the inner truck-wheels, re-
quiring a special arrangement of under fram-
ing, which must be very rigid to resist both
longitudinal and transverse stresses. The
tendeney to displace the side sills laterally,
due to the pressure of the contained load, is
resisted by the under framing in the form of
lattice-girders lying in a horizontal plane,
which girders take the places of the separate
side and center sills commonly met with in
cars of this type. As a consequence of the

sill.
‘steps, ladders, hand-holes, &c.,

large door-opening the center sills are discon-
tinuous, being made up of short sections at
each end, extending only from bolster to end
The usual air-brakes, couplers, trucks,
are provided,
but are not shown in the accompanying draw-
ings, because such parts are well known and
undelstood

The invention consists, generally sta,bed in
making the side walls of the car of sheets or
plates of metal in the form of plate-girders,
which in addition to carrying their propor-

tion of the load also serve as the containing

side walis of the car and form members of a

trussed structure, in eonnection with other

members of the side framing. To resist the
shearing forces at the ends of the plate-gird-
ers, we provide -inclined stiffening-braces in
the form of channels which slope downwardly

~and outwardly toward the point of support—

to wit,the body-bolsters of the car—said stift-
ening-braces being tied together by floor-
beams, which latter afford means of attach-
ment of the floor-supports. These stiffening-
braces serve as the end posts for the trussed

“structure and as the main supports for the
‘guperstructure above the bolster.

sheets of the car (shownin the aceompanying
drawings) do not extend down to thesidesills,
theslopingside floor-sheets and theirattached
parts serving as tension-flanges for the plate-
girders,said sloping side sheets also co6perat-
ing with lattice-girders, as will hereinafter be
described. ‘

The invention also consistsin the construe-
tion,arrangement, and combination of thesev-
eral parts, all as will hereinafter be described
and afterward pointed out in the claims.

- Inthedrawings, 1 indicates the side sheets

of the car-body, “which are preferably sheared
to the proper shape, said sheets términating -
some distance above the side sills of the car. -

2 indicates an angle riveted to the upper
edge of the side sheet and forming the com-

-pression-flange thereof and also forming, in

conjunction with the suie sheet, the top chord
of the trass.

3 indicates an angle m‘ranged at the end of
the car, to which is connected the vertical end
posts 4 through suitable connection-plates,

The side-
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said end posts being attached at their lower
ends through suitable connection-plates to
the end sill 5.

6 indicates a channel secured to the end of
the end sill and performing the functions of
side sills and bottom chord of the truss, as
well as entering into a lattice-girder construc-
tion of which the angle 7 serves as a parallel
member. These members 6 and 7 carry suit-
able connection-plates, to which are riveted
the lattice-bars 8, as shown more clearly in
Fig. 8. Referring to I'ig. 4, it will be noted
that this angle 7 is arranged on a horizontal
plane slightly beneath the bottom flanges of
the channel 6 and has riveted to its vertical
member the vertical portion 9 of the sloping
side floor-sheet 10. The upper edge of this
floor-sheet 10 is riveted to the lower edge of
the side sheet 1 and is reinforced on its un-
derside byangles11, asshown in Figs.1 and 4.

The inclined end sheet 12 has its upperedge
riveted to the angle 3, while the npper portion
of its side edges are flanged downwardly and
secured to the side sheets 1. The lower por-
tion of the end sheet is sheared to accommo-
date the slope of the side floor-sheets 10, which
latter, as shown in Fig. 2, are flanged under
the end sheets, rivets being employed to make
a good connection between the sloping floor
and end sheets.

Thelowerinner edge of the endsheet hasan
angle 13 secured thereto, the vertical member
of which angle forms the vertical end wall of
the hopper-opening.

14 indicates the hopper-doors, which are
hinged, respectively, to the angles 14*, riveted
to the lower edges of the side floor-sheets,
said doorsopening in opposite directions, suit-
able operating mechanism being provided for
this purpose.

15indicates anangle extending transversely
the car and supported at its ends by the chan-
nels 6, said angle serving as a floor-beam in
addition to tying the channels against lateral
displacement.

16 indicates a floor-beam in the form of an
angle whose ends are conneected either di-
rectly or through suitable connection-plates
to the inclined stiffening-braces or truss end
posts 17. These inclined stiffening-braces or
truss-posts are in the form of channels and
have their upper ends riveted to the side
sheets 1, while their lower ends are riveted
to the ends of the body-bolster through the
channels 6. This body-bolster may be of any
suitable construction, but is preferably of the
type illustrated in an application' filed by
George 1. King on or about November 23,
1900, Serial No. 37,450. This type of body-

bolster contemplates top and bottom cover-
plates 18 and 19, respectively, and web-plates
20, which latter extend from the channels 6
to the center sills 21, an intermediate casting
22 being arranged between the center sills
for the purpose of spacing said sills and also
receiving the king-bolt.

The bottom cover-

670,614

plate 19 is provided with the usual center
bearing 23, which is preferablyriveted there-
to, as well as the ordinary side bearings, the
latter not being shown. It will be observed
that the center sills 21 are sufficiently deep
to accommodate the draft-rigging, said eenter
sills being riveted to the end sills and form-
ing parts of the body-bolster above described,
they terminating just beyond the vertical
webs 20 of said body-bolsters, which webs are
secured to said center sills by the use of suit-
able corner connection-plates. Thetop cover-
plate 18 of the body-bolster has a reinforcing-
angle 24 riveted thereto, which angle forms
a point of attachment for inclined braces 25,
whose upper outer ends are secured to the
floor-beams 16 by the use of snitable connec-
tion-plates.

26 indicates an angle riveted to the floor

.above the point of attachment of the angle

16, to which angle 26 is riveted a connection-
plate 27 for the attachment of inclined floor-
supports 28. These floor-supports may be
anl preferably are strengthened by lattice-
bars 29. The lower ends of these floor-sup-
ports are connected to an angle 30, riveted to
the top flanges of the center sills, In the
transverse planes of these floor-supports 23

.areineclined posts 31, arranged at the sides of

the car, as shown more clearly at the left in
Fig. 1, the lower ends of these posts being
riveted to the channels 6,

32 indicates channels forming a V-shaped
stiffening and strengthening frame in the mid-

.dle of the car and also diagonals for the

trussed structure,said channels being secured
to the exterior faces of the side sheets and the
channels 6. The upper or divergent ends of
these channels 32 are adjacent the upper ends
of the inc¢lined stiffening-braces or truss-posts
17, before referred to.

The construction above described is very
strong and rigid and comparativelylight con-
sidering the load if is designed to carry.
Whils we have described the side sheets as
being plate-girders designed to carry their
proportion of the load, theintroduction of the
lattice-girders, consisting of the elements 6, 7,
and 8 and the arrangement of the inclined
stiffening-braces or truss end posts and the
diagonals 32, renders the term *‘ plate-girder”
as applied to the side sheets rather indefinite,
becanse such term does not include the under
framing and its connections with the plate-
girder sides. In other words, the side fram-
ing is made up of a trussed structure includ-
ing in its composition the plate-girder side
sheets, which form the upper chords of the
trussed frame, while the horizontally-placed
girders 6,7, and 8 form the lower chords, being
placed in tension under load and reinforced
by the sloping side floor-sheets, which, with
their connected parts,form the tension-flanges
of the plate-girder side sheets.. The function
of the inclined stiffening-braces or truss end
posts is not only to resist the shearing forces
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at the ends of the side sheets, but also to
strengthen said side sheets against lateral
bulging and act as main supports for. the su-
perstructure above the bolsters. These in-
clined stiffening-braces or posts in serving as
the main supports for the upper portion of
the car-body have partof the load transmitted
to them through the diagonals 32, which are
used in lieu of the commonly-formed vertical
members and diagonals.. The arrangement
of the two diagonals 32 greatly simplifies the
construction and reduces the number of parts
which have heretofore been commonly em-
ployed in trussed side framing in car con-
struction. . . .

The elements of the trussed structure shown
in the drawings may be considered, as before
described, as consisting of the side sheet 1, in
connection with the angle 2, forming the top
chord, the inclined stiffening-braces 17, form-

“ing the end posts, the ehannels 32,forming the

intermediate diagounals, and the horizontally-
disposed girder, composed of the parts 6, 7,

and 8, which girder forms the bottom or ten-:

sion chord of the truss. All of these mem-
bers are so connected to each other that the
truss as a whole will act as a rigid body to
resist the longitudinal, vertical, and lateral
forces acting upon it, while each member
is' subjected largely to direct longitudinal
stresses only. Inconsidering theaction of the
truss we have to deal with two classes of forees,
known as ‘‘external” forces and ‘‘internal”
forces.  The external forees are the loads
sustained by the strocture and the weight
of the structure, while the supporting forces
(called “‘reactions,” in this instance found at
the body-bolsters) balance the loads, and thus
hold the structure in position. The truss
transfers the loadsto the reactions, (body bel-
sters,) or, in other words, the reactions coun-
terbalance or support the loads through the
medium of the truss. The loads and reac-

. tions or external forces which act npon the
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truss always distort it more or less from its
original form, the distortion thus produced

being designated as the ‘‘strain” in the truss..

To this strain or distortion. the members of
the truss offer resistance, and this resistance
to distortion is called ‘“stress.” The stresses
in the various members of a truss are the in-

ternal forces which offer resistance to the ex-.

ternal forces,or, more properly, they are forces
through the medinm of which the external
forces balance and resist each other. They
are called ‘‘internal” forces, because they
are forces internal to the members of the
truss. The “external” forces are so called
because they are forces wholly external to
the truss. The longitudinal members of a
vertieal truss are subjected to tensile and
compressive stresses, and if the office of. a
member is merely to resist the teusile stresses
it is only necessary that the member shall
contain sufficient material to resist those
stresses withont much regard being paid to

‘the form of the member,

_stress, the conditions are different.

8

bottom chord in the form of the horizontally-
arranged girder is placed in tension.  Where

In this case the ..

a member is intended to resist compressive jo

Such a
member must not only have sufficient mate-
rial to resist the direct longitudinal stress,

‘but it must also contain sufﬁclpnb material

and the material must be given such a form

"that the member will not bend sidewise or

buckle nnder the applied stress. In thecon-
struction shown in the drawings the sidesheet

.1 and the angle 2 is the compression member

or top chord. The lower edge of this side
sheet is attached to the sloping floor-sheet 10,

and the sheet isstrengthened against lateral.

buckling by the channel-bar members 17 and
32. In a tension member the material may
be and preferably is of compact form, as that
of a solid rod or bar, which- in the dccompa-
nying drawings is t,he channel 6; butina com-
pression member the material should be ar-
ranged and distributed in such a manner that
it will not bend easily and should be larger
as regards its exterior dimensions than the
tension member. It will be observed by re-

ferring to Fig. 1 that the triangle forms the

primary truss element, becanse a triangle is
a geometrical figure whose form cannot be
changed without changing the length of one
or more of its sides. The simplest form of a
trussisa triangle, and any perfeet truss must
be either a trlandle or.an assemblage of trit
angles.-

Referring now to the advantages of having

5 |
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85
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the lattice-girders lying in a 'horizontal plane .

and assisting to form. the lower chord of the
trussed side framing, the sloping floor-sheet
10 is connected at its upper edge to the side
sheet 1, not only strengthening said side sheet
against lateral buckling, but serving,with its
connections, if we consider the side sheet per
se as a plate-girder, as a tension-flange there-
for. This sloping fHoor-sheet has its lower
edgeattached to the angles 7'and 14%; the for-

.mer being a member. of the lattice-girder, so

that through this connection the parts mutu-
ally snpport each other and add to the rigid-
ity of the entire structure.  Considering then
the trussed side frame as including the hori-
zontal lattice-girder, whose ends are support-
ed by the body-bolsters, we have a triangular
formation éxtending practically thronghout
the length of the side of the car from- bolster
to bolster.  'The horizontal leg or the lattice-
girder of this triangular construction is.of

O'Iea,t value-in lnakmﬂ the car rwld (ummsu—

ldteral strains.

Referring now to Fig. 3, it will be seen let
the channel 6 in (demon to performing the
funetion of a bottom chord for the trussed
side framing also serves as a member forthe
lattice- o"nder and acts in the capacity of a
side 5111 to take care of the buffing strains.
The end sills, body-bolsters, and angles 15
serve to tie these channels 6 rigidly in posi-
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tion, in addition to which the middle portions
thereof are tied by the lattice-bars 8, whose
inner ends are connected to the angles 7, said

angles being supported at their ends by the

body-holsters. The center sills 21 are sup-
ported by the end sills and the body-bolsters,
beyond which latter they terminate, and thus
the buffing strainsare communicated through
the body-bolsters and the diagonal braces 33
to the angles 6 and 7, (connected by the lat-
tice-bars 8,) the latter angle of which is re-
inforeced by the sloping floor-sheet 10.

We are aware that minor changes in the
arrangement, constroction, and combination
of the several parts of our device can be made
and substituted for those herein shown and

described without in the least departing from’

the nature and principle of our invention.

Having thus described our invention, what
we claim, and desire to secure by Letters Pat-
ent, is—

1. The combination with a side wall of a
hopper-bottom car in the form of a plate-
girder, of ineclined stiffening bars or braces
which are arranged on the side walls to bet-
ter resist the shearing forces in said walls,
and also preventthe plates forming said walls
from buckling under action of said shearing
forces, and a side sill member located some
distance belowsaid plate-girder, and to which
the lower ends of said stiffening-braces are
connected; substantially as described.

2. The combination with the side wall of a
hopper-bottom car in the form of a plate-
girder, of inclined stiffening bars or braces
which are arranged on the side walls to bet-
ter resist the shearing forces in said walls,
and also prevent the plates forming said walls
from buckling under action of said shearing
forees, a side sill member located some dis-
tance below said plate-girder, and to which
the lower ends of said stiffening-braces are
connected, and oppositely-inclined members
attached to said side wall and to said side sill
memberintermediatesaid inclined stiffening-
braces; substantially as described.

3. The combination with a hopper-bottom
car and its frame, the vertical side walls of
said car being in the form of plate-girders, of
inclined stiffening-braces arranged at the
ends of said vertical walls for resisting the
bulging tendency therein, said stiffening-
braces sloping downwardly toward the sup-
porting-bolsters of the frame, and oppositely-
inclined members arranged along the car-
body intermediate said inclined stiffening-
braces; substantially as desecribed.

4. In a hopper-bottom car, the combination
with the supporting-bolsters, of a side sill
membercarried thereby, a vertically-disposed
sheet forming the side wall of the car located
some -distance above the side sill member and
forming the containing-wall of the car, and
bars for supporting said sheet above the side
sill member; substantially as deseribed.

5. In a hopper-bottom car, the combination
with the supporting-bolsters, of a side sill
member, a vertically-disposed sheet forming
the side wall of the car and located some dis-
tance above the side sill member, and in-
clined bars attached to said sheet and to said
side sill member; substantially as described.

6. The combination with supporting-bol-
sters, of side sill members attached thereto,
a vertically-disposed sheet forming the side
wall of the car, inclined bars 17 secured to
the side sill member opposite the ends of the
bolsters and having their upper ends extend
to the top of the side wall of the car, and

oppositely - inclined members 32 extending:

from the upper ends of ‘the bars 17, said mem-
bers 32 meeting over the side sills, and abut-
ting against each other, at about the center
of the car; substantially as described.

7. The combination with the supporting-
bolsters, of a trussed structnure comprising
side sill members which form the lower chords
of said trussed structure,a vertically-disposed
sheet forming the side wall of the car and
forming the top chord of said trussed strue-
ture, said side wall being in the nature of a
plate-girder and located some distance above
the side sill, or lower chord, and inclined con-
nections between said vertically - disposed
sheet and the side sill member, which connec-
tions form triangles; substantially as de-
sceribed. '

8. The combination with supporting-bol-
sters, of a side sill member attached thereto,
a vertically-disposed sheet forming the side
wall of the car and arranged some distance
above said side sill member, triangularly-ar-
ranged supports for said side wall, and a slop-
ing floor-sheet attached to the lower edge of
said side wall; substantially as described.

9. The combination with supporting-bol-
sters, of a horizontally-disposed girder car-
ried thereby, the outer member of said, girder
serving as a side sill, a vertically-disposed
sheet forming the side wall of the ear and lo-
cated some distance above said side sill, tri-
angularly -arranged supports for said side-
wall sheet, and a sloping floor-sheet attached
to the lower edge of the side wall and to the
inner edge of said horizontally - disposed
girder; substantially as described.

10. The combination with supporting-bol-
sters, of horizontally-disposed lattice-girders
carried thereby, vertically-disposed sheets
forming the side walls of the ear, and located
some distance above said lattice-girder, tri-
angularly-arranged supports for said sheet
which cobdperate with the outer member of
said lattice-girder, and a sloping floor-sheet
attached to the lower edge of the side wall
and to the inner member of the lattice-girder;
substantially as described.

11. The combination with supporting-bol-
sters, of horizontally-disposed girders carried
by the ends thereof, said girders comprising
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the bars 6, 7 and 8, of which the bars 6 ex-
tend beyond the body-bolsters, end sills, cen-
ter sills which extend inwardly to the body-
bolsters, cover-plates for said body-bolsters,
side sheets 1, the inclined bars 17 and 32, the
sloping floor-sheets 10, and the sloping end
sheets; substantially as described.

In testimony whereof we hereunto affix our

\

signatures, in the presence of two witnesses,
this 4th day of January, 1901.

GEORGE 1. KING. ,
BURCHARD H. JESSEN.

Witnesses:
M. McHuUGH,
ALBERT PANCOAST.




