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o " UNITED STATES " PATEN T OF K ICE.'

MORACE S. GODFREY, OF CHICAGO, ILLINOIS.

FREIGHT-CAR.

| SPECIFICATION forming part of Letters Patent No. 709,009, dated September 16, 1902.
Ul | Appl_icﬂ»tiﬁn filed September 20, 1001, Serial No. 75,892, (No model.)

To all wﬁow@ it may concern: o
Ie it known that I, HORACE S. GODFREY, a

" citizen of the United States, residing at Chi-

ol

10

cago, in the county of Cook and State of I1li-
nois, have invented certain new and useful

Improvements in Freight-Cars; and I do here-
by declare the following to be a full, clear, |

and exact deseription of the invention, such
as will enable others skilled in the art to which
1t appertains to make and use the same.
My invention relates to improvements in
the construction of that class of railway

- freight-cars which may be changed from what
18 commonly known as ‘“box-cars” to what

T

20

25

18 termed ‘‘ hopper-cars,” each class or form
having peculiar funciions well known in the
art and which therefore need not be men-
tioned in detail. Theadvantages of a carso
built that it will be equally convenient and
useful for carrying grain, coal, or other lump
freightin bulk and burlapped, crated, boxed,
or mixed freight in package form are so ap-
parent that many inventors have devoted
their abilities to producing a car having such
advantages; but, so far as I am aware, no
such convertible car is in practical or general

~use on any railway in this country, presum-

30

'35

40

ably forthe reason that the inventionsin this

branch of the car-building art have been

either impractical in operation or too expen-

sive 1n construction, or both. ..
As understood in the art, the chief require-
ments of a convertible freight-car possessing

the qualites above named, are a strong and
durable construction and not greatly expen-

sive as compared with a first-class box-car;
capacity for quickly and completely unload-
ing grain or lump freight in bulk without
much manual labor, skilled or otherwise:
ease with which the hopper-bottom features
may be converted to flat-bottom form, and

vice versa; arrangement that will not inter-

fere with the location of trucks, brakes,

~couplings, or other parts making up the under

equipment of a freight-car of standard gen-

eral pattern; a grain-tight floor in which pro-

B ~ vision is made for the bulge or spread of the

sides of the car when loaded with freight in

bulk; smooth or substantially unbroken side

‘aud floor surfaces for the car in its box form,

so that package freight may be easily slid

along the floor and that there may be no

t form.

Sharp projections on which to catch and tear

cloth bags, burlap coverings, or other fabric

covers on certain classes of freight usually
loaded in bLox-ecars; in which the ‘hopper-

bottom elements when not in use as such will

be out of the way or capable of other uses and
not lessen the capacity of the car in its box
form, and which will be .accessible for re-
pairs. | | - |

The special object of this invention is to
attain the above-mentioned points of utility,
and. the novel manner in which T have ac-

complished the same is illustrated in a.pre-

ferred form in the accompanying drawings,
which form a part of this application, and in
which—

IFigure 1 is a vertical longitudinal section
of more than one-half of a freight-car em-

‘bodying my invention, the same being taken

on the line E E of Fig. 4 and showing the car

in hopper form. Fig. 2is a vertieal longitu-

dinal section of my improved car on the line
K F of Fig. 3. Fig. 3 is a horizontal section
through the car when in box form on a plane
slightly above its floor. Fig. 4 is a similar

section to I'ig. 3 on a plane just below the

upper edge of the inner sheathing. Fig. 5 is
a transverse section on the. line C C of Fig.
2, showing a portion of the car when in box
form. Fig. 6 is a transverse section on the
line A A of Fig. 1, showing a portion of the
car when in hopper form. TFig. 7 is a trans-
verse section on the line D D of Fig. 2, show-
ing & portion of the ecar in box form. Fig. 8
18 a transverse section on the line B Bof Fig.
1, showing a portion of the car in hopper
Fig. 9 comprises details in elevation
of the means for operating the hopper-doors.

Fig. 10 is a view, partly in section and partly

in elevation, of the hopper-doors, their con-
nections and adjacent parts. Fig. 11 com-

prises details 'of the platform -supporting

means. IFig. 12 comprises sectional details
showing the manner of forming a grain-tight

Joint between the tilting platform and the

sides ot the car. Fig. 13 comprises sectional
details, on an enlarged scale, showing the
manner of supporting the inner edge or ends

53
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of the tilting platform. Fig. 14 comprises
sectional details showing the hinge connec-

tions of one of the elements forming the car- .
| floor.  Fig. 15 shows the method of forming




O

a grain-tight joint between the upper edge of |

- the combined grain-door and floor-section
~and the lower edge of the upper or supple-

10O

20

mental grain-door. Fig. 16 shows the method
of hinging the combined floor-section and
orain-door, and Fig. 17 shows the method of
hinging the tilting floor-section.

The drawings show my improvements as
applied in an ordinary standard pattern box-
car built of wood; but it will be apparent
that they are equally applicable to a box-car
constructed of sheet metal and steel construc-
tion or of metal and wood combined. It will
also be understood that the portion of the
car not shown will simply duplicate the con-
struction shown. | -

Referring to the drawings in detail, it will

be seen that the car-body 36, inner sheathing

36*, roof 36%, posts 36°, together with the
braces, roof-supports, and other beams form-
ing the car-frame, (all of which are of the
usual standard construction,) are supported

- on center sills 59, side xills 56, and  cross-

25

and arrangement.

beams 25, 26, 63, and 64, which, except as
hereinafter specified, are of the usual form
Extending from the end
cross-beam 63 to the cross-beam 64 is a fixed

 false dust - tight bottom 34, and from the

30

35

beams 64 and 25 to the hopper-doors are fixed
hopper-bottoms 30 and 31, respectively pro-
vided with sides 29 and 43. The cross-beams
95 and 26 are beveled, as shown, on their
upper faces, so that no grain may lodge
thereon as the car is being unloaded through
the hoppers. In the sides of the car are
the maiun doorways 57, having the usual frame
53 and normally closable by the customary

- outside sliding doors (not shown) and when

40

45

50

used for grain by the additional grain-doors
to be described. The customary loading-
ports in the sides of the car near the top are
closed by the doors 62, of common form and
the usual operation. The car floor or bottowm
is made up of fixed side and end pieces 24, a
center plank 24?, secured to and supported
by the sills and formed in sections, 4s shown
and as will be hereinafter described in detail,
and of certain movable parts, as follows: Ap-
proximately two-thirds of one-half of the car-
floor, extending fromn the ends to a point near
the car-door, is formed by sections capable of
being tilted and of being held in a horizontal
position, a portion of said sections extending

the full width of the car, and another portion

is divided into the parts 1* and 1°. Each tilt-
ing floor-section is secured to the floor-pieces

24 and 24* by a formof hinge which does not

- project above the surface of the pieces to

6o

which it is attached, thus presenting when
the sections are in horizontal position an un-
broken and grain-tight joint at the hinge con-
nections, as shown in Figs. 16 and 17. This

- form of hinge is preferably used by me
throughout the construetion .of my improve-.
ments, and, unless otherwise indicated, when
the term ‘‘hinge” is used in this description
such style of hinge 1s meant, |

709,009

To effect a grain-tight joint between the
sidesorinnersheathing 36*andtheedgesofthe
tilting floor-section, I provide the special con-
struction shown in detail in Fig. 12, consist-
ing of projecting flat plates 54, secured to the
upper side of the floor-section 1 at its side
edges, angle-plates 39, provided with straps
39%, which slidingly embrace the plates 54,

70

75

and open spiral springs 53, partially housed

in sockets 53* in the sides of the floor-section
and having their outer ends bearing against
the vertical wall of the angle-plates. The
tension of the springs holds the vertical por-
tion of the angle-plate snugly against the in-
ner sheathing of the carirrespective oi the po-
sition of the floor-section and of whether the
car is loaded or empty, the plate sliding in
or out in its bearings 392 and the springs
yielding to permit the section to be tilted or

returned to its horizontal position. Thesame

provision may be made for effecting a tight
joint between the ends of the section 2 and
the sides of the car as indicated by dotted

lines in Fig. 4, but as so near the corners of

the car there is very little spread to the sides
when loaded a tight joint may be effected
at this point by simply nailing a piece of

30

go

thick canvas on the ends of the section, the g5

same taking the place of the short strip of
metal or plate 9.
To close the space between the outer end

of the floor-section 1 and the end of the car

when the section is tilted, I provide the drop-
hinged floor-section 2, secured by hinges 17
to the vertical studs at the end of the car, the
manner of hinging being shown in detail 1n

Fig. 14, from which it will be seen that the

rear edge of thesection is cutout to fit around
the vertical studs and leave a portion of the
section to form an abutting shoulder on the

undersideof the cross-piece 17*,thus effecting:
a tight joint at this pointand affordingasup-

port for the section against downward pres-
sure. The lower orouter edge of the section

2 overlaps the rear end of the section 1 for

several inches, and the weight of the grain
and the inclination of the sections will pre-
vent the escape of the grain at this joint.
The relative arrangement of the sections 1
and 2 when in operative position for a hopper
form of car presents a continuous inclined
floor fromn the end of the car to the hopper-
door, whereby all grain resting thereon will
be precipitated by gravity through the hop-
per doorways or openiungs.
not in its hopper form, the section 2 is turned

102

105

I1IO

115

120

When the car is

upward and secured against the end wall by

a latch-bolt 18, the lower end of which en-
cages anu eyebolt 18* in the upper side of the
section, as shown in IFigs. 2 and 5.

The floor-section 1 when in 1ts horizontal
position is supported-at the end near the end
of the car by the cross-beam 63* and at its in-
ner end by sliding plates 20, mounted on sta-
tionary socket-plates 23, bolted to the side
sills of the car. The plates 20 are adapted
to slide in the socket-plates 23, and their slid-

125

130
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o

ing is effected by means of a bent hand-lever ! for the top of the hoppers. These sections

22 and a link 21, which is pivoted at one end

on said lever and at theother end on thebent-
up end of the plate.
four of these plates and they are connected

There are preferably

with the hand-lever and with each other by
a rod 22%, sothat they are simultaneously op-
erated by one movement of the lever. . When
the floor-section 1 is in its tilted position, the
lever 22 stands in a vertical plane and pro-

jects above the floor-line of the car, so that

when the floor-section 3 (which in the hop-

- per form is upright) is closed down, it will

15

20

strike againstthe lever22, depressit, and thus

shoot the several plates 20 under.the lower

edge of the angle-plates 44, with which the

end of the section 1is finished, thus avoiding

‘any possibility of the ends of the tilting sec-

tions being left unsupported when the car is
converted from a hopper to a box form. To
support the raised end of the tilted section

~ when the car is in hopper form, I provide the

20

means shown in detail in Fig. 11 and dia-
erammatically indicated in operative and in-
operative positions in Figs. 1 and 2, respec-
tively, the same being as follows: A hand-
lever 11 is pivoted to the middle sill at a

point near the center of the car. Pivoted on

this lever is a rod consisting of hinged sec-
tions 12, 13, and 14, and the end of the last
section is pivotally secured by a bolt 52 to a

foldable standard formed of upright single

- ‘bars 15, the upper ends of which are pivoted

_35

40

50

6o

- forming grain-doors- for said openings and

on the angle-bars 1°, which brace the under

side of the section 1, the double bars 16, and

yoke o1, all of which are secured together by

‘pivot-bolts 52 and 52* and adapted to fold or

turn in one direction, as clearly shown in
Fig. 11. When it is desired to convert the

car from flat-bottom into hopper-bottom form,

the operator, after raising the hinged sections
3 and retracting the plates 20 by pulling up
the lever 22, tilts the section 1 by standing
upon its inner end, thus causing its outer end

to partially unfold the legs or bars 15 and 16,

whereupon, by throwing the lever 11 from
the position shown in IFig. 2 to the position

shown in Fig. 1, the unfolding of the legs
will be completed, and they will assume the
upright position, (shown in Figs. 1 and 11,)

and at the same time the section will be tilted
to its full limit and supported in such posi-

tion by the legs or bars deseribed. While I
have designed and here shown the elements

just described as means. primarily for sup-
porting the floor-section 1 when tilted, it is
apparent that by changing some of the piv-
otal points (such alterations involving mere
mechanical skill) I may utilize the parts for
tilting the section, as well as for its support

“after being tilted.

The floor-sections 3 occupy the portion of
the floor area not taken by the tilting seec-
tions described and extend on each side and
in front of the door-openings when elevated,

when in horizontal position serving as covers | windlass-shaft 10, having bearings in hangers:

‘the car.

are formed of planking reinforced on the un-
der side by transverse beams 3%, having one
side beveled, so that when the sections are
in vertical position the beveled side of the
beams will be uppermost, and thus prevent
the grain from lodging thereon as the car is
unloaded. The sections when in horizontal
posttion have their beams 3* rest on the flat
portions 26* of the cross-beams 25 and 26,
thus furnishing a firm support, as shown in
Fig. 7. Said sections are hinged to the door-
sill 56, which forms a part of the framing of
When the sections are serving as
grain-doors, they are fastened in vertical po-

70

75

8o

sition by gravity-hooks 37, which are secured

to the sides of the car and are housed in
openings 372, cut in the sheathing 362, so that
normally or until in operation they do not
project beyond the face of the sheathing.

As the sections overlap the door-openings for

a considerable distance on each side thereof
and as the form of hinges used permits the
face of the sections to lie snugly against the

thus:-formed. .
If it be desired to load the car above the
line of the upper edge of the grain-door and

S5

9

sheathing, there is no danger of small grain
| escaping through the long and close joint

95

floor-sections 3,the supplemental doors 4 may

beswungdown into operative position. These .

doors have their planks run longitudinally
and secured together by transverse or verti-
cal strips 60, the upper ends of which are se-

1CQ

cured by hinges 46 to the roof-supporting

beams 66. One of the planks extends beyond

the end strips 60, and the extended portions

are adapted to be engaged by gravity-hooks

37°,secured to the posts at theside of the door- -

frame58. Intheouterend of one of thestrips
60 is .an eyebolt 38, which is engaged by a

sliding bolt 38%, secured in the roof-support,

when the door is raised, thus holding it out

103

I1O

of the way, but in readiness for use when

wanted. Toeffect agrain-tightjoint between

the upper edge of the combined grain door
and floor-section and the lower edge of the

115

supplemental door, I nail to the lower edge
of the latter a strip of eanvas 42, which pro-

Jects downwardly and outwardly, so that it

will overlie the edge of the section 3 when the
latter and the door 4 are in operative posi-
tions., R ' -

The hopper proper is formed by the in-
clined plates 30 and 31 and sides 29 43 thereof,

secured together in any suitable manner, and

| have their upper ends - supported from the
cross-beams 256 64. The mouth or. doorway
of the hopper is closed by doors 5, which are
hinged to a plate 27, secured to the under
Pivoted on the outer

side of the beam 26.
side of the doors are links 6, which are pivot-

ed together by a pin 7*, which passes through -

a U-shaped yoke 7, to the ends of which are

secured the lower ends of chains 8, the upper
ends of ‘which are fastened to a horizontal

120

I30
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55, secured to the under side of the beam 26.
On one end of the shaft is keyed a hand-wheel
9 and a ratchet - wheel 47. Pivoted to the

side of the hopper above the ratchet-wheel is
a lever 48, having a handle 48* and on its
lower edge at a point just over the ratchet-
wheel a sharp lug 48° adapted to engage the
teeth of the ratchet-wheel when the lever is
depressed, thus locking the wheel, and hence
the shaft, against rotation. In order tolock
the lever down, I provide a sliding lateh 50,
which works in perforated Tugs 49° on a fixed
plate 49, secured. to the side “of the hopper,
and enters a suitable opening 1n the handle
of the lever. The latch is provided with a
grasping-piece 50*, which is turned upwardly
to clear the lug 49 on the plate when 1t 18
desired to shoot the lateh in either direction.
Other devices of common form may be used
to lock down the lever, in which a key-lock
may be utilized, so that the parts may not be
tampered with by unauthorized persons. As
the chains 8 are unwound from the shaft 10
the inner ends of the links 6 drop down by
gravity, thus pulling outwardly toward each
other the doors 5 and allowing the contents
of the hopper to pass downward by gravity,
and thus empty the car. As the chains are
wound on the shaft the movement of the
links and doors is reversed and the hopper-

‘mouths are closed and so held by the chain.

The lower edges of the hopper-bottoms are
preferably strengthened by channel-irons 52,
which extend beyond the edges of the bot-
toms and underlie the lower edges of the hop-
per-doors, thus forming a close grain-tight
joint therebetween.

It will be apparent that in an invention of
thischaracter,involving, asit does,a construc-
tioncovering many parts,variouschanges may
be made in details which will not alter the
principles of construction and arrangement

~utilized, and for this reason I do not wish o

be limited to the exact construction shown
and described; but

What 1 clalm and desire to secure by Let-
ters Patent, is—

1. In a car having a bottom formed in part
of tilting sections, means for securing a tight
joint between the ounter edges of said sections
and the sides of the car, said means consist-
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ing of yieldingly-supported plates secured
alonn* the said edges of said sections, sub-
stantlally as set forth

2. In a car having a bottom for med in part;
of tilting sections, means for securing a tight
joint betwoen the outer edges of sald Sootions
and the sides of the car, sald means secured
to the said sections and consisting of yield-
ingly-supported plates overlying the edgesot
said sections and abutting against the side
walls of the car, substantially as set forth.

3. In a car having a bottom formed in part
of tilting sections, means for securing a tight

joint between the edges of the sections and

the sides of the car, consisting of slidable
plates spring-sapported on the tilting sections
and abutting against the inner walls of the

~car, as set forth.

4, In acarhaving a bottom formed of mov-
able sections, means for securing a tight joint
between the edges of the sections and the
walls of the car, consisting of angle-plates
slidingly and yle]dmﬂly supported on the
movable sections.

5. In a car having a fixed hopper, a bottom
or floor formed cof tilting sections adapted
when moved to an inclined position to form
hopper-bottoms extending from the hopper-
doors to near the ends of the car, and of
hinged sections adapted when in horizontal
position to cover the fixed hopper, and when
raised to form grain-doors, and means for
offecting a tight joint between the edges of
the tlltmﬂ* sections and the sides of the car,

said means being secured to bhe edges of sald
t11t,1ntr sectlons.

0. In a car, a floor composed of tilting sec-
tions and of hinged sections, meansfor effect-
ing a grain-tight joint between the sides of
the car and the edges of the tilting sections,
and means for supporting the tilting sections
in a horizontal position, said means being
automatically operated by the lowering of the
hinged sections, substantially as set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

‘HORACK 5. GOD FREY.

Witnesses:
. BENJAMIN,
WirLToN B. JUDD.
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