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SPEG] FICATION iormmg part of Leﬁters Patent No. 746, 385 dated Decem‘ber 8, 1903
Applmatmn filed Novamher 30, 1901 Senal No. 84 211. (No model)

Lo all whom it mm/ conecern:
Be it known that I, RALPH V SAGE, & citi-
zen of the United Sta,tes, residing in the bor-
ough of Westmont, in the eounty of Cambria
and State of Penn bylvama, haveinvented cer-

tain new and useful Improvements.in Hopper

Gondola Cars and Doors Therefor; and I do
hereby declarethe following to bea full clear,
and exact deser iption of the invention, such as

will enable others skilled in the art to Whleh it

~appertains to make and use the same.

I5

- My invention relates to certain improve-
ments in the construction of railroad-cars,

with special reference to that class of freight- |

cars which are known as ‘“hopper”” wondol&

cars for carrying bulk freight, such as min-

erals or other materials whleh may be un-

~ loaded by dumping through hoppers arranged
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in the bottom portion of the car.

Certain of the objects of my 11:1ve1'1t1'011 are

to provide an improved form, construetion,

and arrangement of hoppers, doors for elosmg_

the bottom of said. hoppers mechanism for
operating and securing said doors, and other
particulars, as will 11eremafter be m ore fully
deseribed. |

My invention, as illustrated a,nd deseribed
herein, 18 apphed to a metallic car having a

main body substantially rectangularin its va-
rious outlines, the bottom of whlch is pro-.

vided with two hoppers, preferably near the

center, arranged as.a pair, 6ne.on either side
of the Oentel Sllls and extending. thence to-

ward the sides of the car. Each of these hop-

pers hasthe general form of -an inverted frus- |

tum of a Wedﬂ‘e the parallel sides of which

are adjacent to the car sides and the center

- sills, respectively; the sloping sides thus be-

40
- ¢ar.

ing located as to extend downwardly from the
-ca-r—bottom in directions longitudinal of the
Kach of the pair of hoppers, as above .
described, is provided with double doors, pref- -
erably hmoed in line to the bottoms of the

 sloping hOppel sides, and the corresponding or

45

50

adjacent doors on the opposite. sides of the

longitudinal axis or center sills of the car are

Secmed together by means of a connectmg;

member, so as to move as one piece. -
“To the central portion of each of the con-
necting members intermediate of the doors,

which 113 secures together, I fasten a chain or
othel su:ml.fu ﬂemble eonnectwn and smd |

t tional elevation on the line C C ot Fig
‘between the center sills and the &d;aeent

o Chams When the doors arein a closed position

extend upward in the form of an inverted V
and are attached at the apex thereof to a sin-
gle chain, which passes over an idler-pulley
and thenee 18 led to a winding-shaft, which

shaft may be provided with any usual or

sultable means, such as a wrench or cr anlk,
for operating 113 and. a ratchet, pawl,; and
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locking device for securing it in pomtlon for -

holdmﬂ' the doors closed. These chaing or
e:smble connections and theidler-wheel there-

center sills of the car, and thus are not dis-

i for arelocated in an open space between the

65

turbed or obstructed by the car lading, and
the single or winding chain is extended in

this open space to a eonvement point where

the winding-shaft is located below the floor
of thecar, w 11311 its end extending through the
side in a convement position for opelatmﬂ by
means of the wrench or erank aforesaid.

By means of the arrangement described I
prowde a mechanism for 0peratmn the doors,
the opposite pairs of which are both equally
closed and firmly held in closed position

| whether the individual chains connectmﬂ' to

them are of equal length or unequal len gth

as the winding-chain by reason of the manner
of its conneetmn to the separate or individual

chains will pull with approximately equal

force upon both of them under the varying

conditions above stated, and. this 18 an im-
por tant and par tlcul(,m featme on my imnven-

-131011 | ~ |
Having thus gwen a‘general descnptlon of |

my mventlon 1 will now in order to make
the matter more clear refer to the annexed
two sheets of drawings, which form part of

this specification, and in which -like ﬁnmes
- and letters refer to like parts.

Figure 1 is a side elevation of part of the

-eal-body and hopper, showing the hopper-

doors in closed position.” TFig. 2 1s.a vertical
longitudinal sectional elev ation on the line
B.B of IFig. 4, taken through one of the hop-

pers between ‘the. center sills and the side of

the car, in which the hopper-doors are also
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closed. Kig. 3 is a vertical lonﬂltudmal SeC-

.4, taken

hoppers, the. hopper-doors being shown in
open position.

sectional elevatlon on the line A A of Fig. 2.

100

Kig. 41s a vertu.,al transverse
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Figs. 5 and 6 are diagrammatic views of the |

doors incdividual chains, and. W1ndmﬂ'-cha,1n
to Wthh the individual Ghams are attached

showing how both the doors will be equally |
held in closed position, notwithstanding the |

fact that either one of the individual chains
may be shorter or longer than the other.

Referring now to the various characters of |

reference upon the drawings, 1 is the side of
the car-body, shown as a p'late.

2 represents stiffening members of the side
of the car-body, shown as angles.

3 represents the top flanges of the car-body,
shown as angles. |
4 is the end of the car-body, shown as a
plate.

5 represents the stiffening members of the

- ends of the car-body, shown as angles, and
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6 18 the main ﬂoor covering of the car, shown
as plates. -

7 is the flat portlon of the hoppe1 doors,
shown as plates.

8 18 a portion of the stlffemnﬂ-fl ame of the

hopper-door secured to the flat 1 portion there- |

of, shown as angles.

9 represents eonnectmﬂ* members consist-
ing of rolled channels a,tta,ched to and secur-
ing two adjacent doors together, also serving

- as S131f 'ening members for the outer edges of

id doors.
10 represents the door hmnes
11 represents reinforcing membel s secured
around the lower portion of the hopper, shown
as angles, and 12 represents connection or eye
plates secured to the connecting-channels 9.
One of the features of my improvement is
the use of rolled-steel channels of commercial
form for conmnecting the doors together, as
this shape or section of material is one of the
most economicalwhen considering the stresses
to which it is subjected. The material of a
channel subjected to bending in a direction
parallel with 1ts web is so disposed as to offer
a great resistance, owing to the economical
distribution of the material in the web and
flanges and is much better in this respect than
an angle.
member also has a further advantage in that
the eye-plate for securing the chain thereto
may be riveted directly to the back of the
channel in an economical and efficient man-
ner, the arrangement of parts being such that
the rivets are in shear, which is the proper
arrangement in accordance with good prac-
tice in thisrespect. Thissimple form of con-
necting member and eye-plate has the fur-

Scb]

ther advantage of being economical in con-

- struction, as the work of securing them to-

'60

gether may be done by punching cold and
riveting or bolting together after the usual

manner of structural work, besides which the

component parts are ordinary commercial

shapes which can bereadily and cheaply pro-

cured at all times.

13 represents the SE’)I)-.—:LI‘&EG or 1nd1v1dual'

chains, one of which 18 attached to each pair

This channel form of connecting

246,385

individual or separate chains being merged
in one winding-chain 14, as shown.

15 is an idler-sheave for the winding-
chain 14. |

16 is the shaft for the sheave 14.

17 represents bearings for the sheave-shaft
16, secured to the center members or silis 22.
19 is the winding-shaft for the chain 14.

18 is a ratchet-wheel secured to the ratchet-
shaft 19.
20 is a pawl attached to the car side, as

shown, for codperating with and holding the

&tchet wheel and winding-shaft in pOSl‘DlOIl
as desired, and 21 1s a pawl lock for securing

the pawl 20 in closed postition.

22 represents the center sills of the car-
frame, shown in this case of two channels
spaced a suitable distance apart with their
flanges turned inward.

23 represents connections between the lon-
oitudinal sloping bottoms of the hopper and
the center sills 22, shown as an angle.

24 represents connections between the lon-
gitudinal sloping bottoms of the hopper and
the adjoining outer vertical sides of the same.

25 represents reinforeing members secured
to the hinge sides of the hOpper doors, shown
as angles. |

26 repr esents 1elnf0r01nﬂ' or stlenﬂthenmn
members secured to the outquile of the ex-

terior sides 27 of the hopper, said reinforcing

and strengthening members being shown as
angles in this case.

o7 reple%ents the exterior sides of the hop-
pers, shown in this case as vertical plates,
which are secured to the side channels 50 and
to the other parts of the hopper, as shown.

28 represents other stiffening or reinfore-
ing members for the inner sides of the hop-
pers secured to the sald inner hopper sides
29 and to the other members, as shown, and
29 represents the inner sides of the hoppers,
shown as plates secured to the center sills.

30 represents the lower side members of
the car-body, shown as channels.

31 represents transverse members extend-
ing between the center sills and the lower side
members of the car-body and connected there-
to, as shown.

32 represents connections for secur ing the
transverse. members or channels 31 to the
center sill 22, said connections bemﬂ shown
as angles.

- 33 representc; the inclined bottoms of the
hopper sloping longitudinally, as shown.

34 is a stiffening-diaphragm secured to and
between the ceuter sills 22 by means of the
connections 35, and 36 represents the corner-
anglés of the car-body for stiffening the same
and connecting the ends with the sides. |

Referring now to- Kigs. 5 and 6, the former

indicates how both the doors are firmly held

in closed position, although the left-hand
chain may be shorter on account of wear in
the other chain or inaccurate adjustment of
the chains, while Fig. 6 is a similar illustra-

of doors by means of the eye-plate 12, said | tion Iin whwh the rlu*ht hand chain 1s the
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shorter, and it will be seen upon reference to

~ these ﬁﬂ ures that as long as the angle ¢ is less

- 10

- 27, whlch houzontal ﬂanﬂ*ee rest on top of
and are secured to the upper flanges of the

20

25

than one hundred and eighty degrees the
winding-chain 14 will drew angd. mehten both
the mdwulmrl chains in § manner sueh as to

hold both. the doozs tightly closed in spite of
- dL

_ the connections 13.

tferences in the length or ad,]uetments of

On referring to Fig. 4 it will be seen that
the outer mdes 27 of the hopper are secured
to the side channels 30 by means of horizontal
flanges 37, formed: integral with said plates

channels 30. I may also provide another
flange 39 on the plate 27, extending upward
in a VeI‘Ll(?ELl direction, as mdleated in Kig. 1,
and at the right- hand portion of Fig. 4 for
the purpose ot securing a direct eonneetlon
between the hopper mde pletes 27 cmd the car
sides 1, as'shown.

On 1efe1enee to Fig. 2 the 101:101131111111&11}-

sloping botioms of the hepper consisting of

the plates 33 are provided with flanges 38 at
their upper edges, which flanges reet on and

are secured to the tr ansvelee members 31, as

20
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-~ general outline of an mverted fr uetum of a
Wedﬂe, the sloping sides of which extend

45

ehe WIL.

N Altheueh | hzwe ShOWD cer Leln of . my im-
p1evements in considerable detail, I do not
limit myself to the exact and deﬁmte particu-

lars of the construction, arrangement, or sec-

- tions shown and deeerlbed but may use such
- substitutions. and modif]
lents thereof as are embraced within the
scope of my mventlon end as pointed out in

the claims. - | |
Having thus given a descl iption of my in-

vention, whet i desn‘e to secure by Letters

Patent is—
1. In a metallic eer a hOpper having the

transversely of the car, said sloping sides be-

ing directly attached to the webs of the chan-

nel shaped center sills and to the adjoining

- vertical sides: of said hoppel b} anﬂ*le con-
nections. -

55

2. In a metelhe car, a hopper hawnfr the

- general outline of an inverted fruetum of a
- 50

wedge, the gloping sides of which extend
transversely of the car, said sloping sides be-
ing directly attached to the webs of the chan-
nel-shaped center sills and to the adjoining

vertical sides of said hopper by angle con-

nections, the outer vertical side of Seld hop-

per bemﬂ' secured- to the carside by a flange

- formed. 1nteurel with said verticil side.

3. In a metallic car,
general
wedge, the sloping sides of which extend

outline of an iﬂVel"ted-'fr'ustum “of a

transversely of the car, said sloping sides be-

ing directly attached £0 the webs of the chan-

- nel shaped center sills and to the adjoining

. per bemn‘ secured to the car side by a
'tmmed mteglal with sa,ld Vertlea,l side, the

vertical sides of said hopper by angle con-
nections, the outer ver tical side of emd hop-
lange

catlens or equiva-

a hopper having the

=gl

3

inner vertical side of said hopper being se-
~cured directly to the lower pmtmn of the

center sill.

4. In a metallic car provided with center
sills and transverse members extending be-

' tween the car sides and said center sﬂls a

‘hopper having the general form of an in-

verted frustum of a Wedﬂe the sloping sides
of which are arranged trensversely o the car,

sald sloping sides bemﬂ' directly attached to

the webs of the ehennel shaped center sills

and to the adjoining vertical hopper sides by
‘angle connections and to the transverse mem-

bBlS by flanges felmed mtewml with said
elopmﬂ' SldeS

5. In a metallic car p10v1ded with eenter

| sﬂ]s a hopper having the general form of an
'-:_mvel ted frustum of a wedge, the sloping
sides of which are arranged 131 &nevelsely of
the car, said sloping mdes being directly at-
tached to the webs of the eh:smnel shaped

center sills and to the adjoining vertical sides

~of sald hopper by angle connections, trans-
verse membersexten dmﬂ' between said center
sills and the car side, and flanges, formed in- -
tegral with said el()pmﬂ* sides, lestmu* on and

Seemed to the said trensvelee members

6. In a metallic car provided with center
sills, a hopper having the general outline of
an inverted frastum of a, wedge the sloping

70
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sides of which extend transversely of the car

“and are secured directly to the adjoining por-
tions of said hepper by means of angle con-

nections, an inner vertical side Seeured cli-
rectly to the lower part of the web of said
center sill, and an outer side secured to the

~car side by means of flanges formed integral

er sid .. 10
- 7. In ametallic car provided with channel
center sills and lower side channels, a, hopper
having the general outline of an inverted

with said outer side.

truetum of a Wed ge, the sloping sides of which

extend transversely of the car, an inner ver-

tical side secured directly to the lower part
of the web of said channel center sill, an outer

| Vertleel side prowded with a. ﬂa,nfre for med

integral therewith, said flange 1estmﬂ' on top
of eud secured to the lower side ehennel afm e-

said.

8. In a metelhe car prowded with center
sills of echannel form and channels arr anged

ICO

110

I15

at the bottom of the carsides; a hopper hev- o

ing the general form of an inver ted frustum
of awedwe the inner vertical side plate of said
hopper beln ‘attached directly to the lower
portion of the web of said channel center sill,
the outer vertical side plate of said hopper be-
ing provided with a flange, formed integral
therewith, resting upon and directly seeured
to said side ehannel

9. In a metallic car pr 0V1dec1 Wlth center

sills of channel form and channels arranged-
at the bottom of the car mdes, a hopper hav—
ing the general form of an inverted frustum
of a Wedﬂ*e the inner vertical side plate of said

“hopper 'bemﬂ" attached directly to the lower

pertmn of the web of said channel center sill,

12¢C -
125

130
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10

the outer vertleal side plate of said hopper be- |

ing provided with a horizontal and a vertical

ﬂanﬂ‘e formed integral therewith, said hori-
zonta,l flange resting upon the side channel,
said vertical flange being secured to the ad-
joining car side. |

10. In a metallic car, a h opper eomposed of
plates and angles eons‘m:ucted in the form of
an inverted frustum of a wedge, the sloping
sides of which extend transversely of the ear,
sald sloping sides being directly attached to

the webs of the cha,nnel-shaped center sills
~and to the adjoining vertical sides of said hop-

per by means of angle connections, said hop-
per being provided Wlth a strenﬂthenmn' and
remforcmﬂ' angle secured ELl‘OIl]ld the 1ower

“edge ther eof
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11 Inahopper- car, two palrs of oppobltely— C
two pairs of 0pp081tely-hm ‘ed doors, a con-

hinged doors, a eonneetuw-ehannel secured
to the adjacent doorsof e-a,ch pair, an individ-
ual chain attached to an eye-plate riveted or
bolted to the back of each connecting-chan-
nel, a single winding-chain attached, by a

‘ring or link, to and joining the ends of said

individual chains, and means for operating
the winding-chain aforesaid.

12.. In a hopper-car, two pairs of oppositely-
hinged doors, a connecting-channel secured
to the adjacent doors of each pair, an individ-
ual chain attached to an eye-plate riveted or

bolted to the back of each connecting-chan- |

nel, a single winding-chain attached, by a
ring or link, to and joining the ends of said
individual chains, an idler-sheave mounted
on the car-framing above said doors, a wind-
ing-shatt arranged below the car-floor, and
means for operating said winding-shaft.

138. In a hopper-car provided with a pair of
center sills arranged below the floor thereof,
two pailrs of oppositely-hinged doors, a con-

necting-channel secured to the adjacent doors
of each pair, an individual chain attached to

an eye-plate riveted or bolted to the back of

cach connecting-channel, a single winding- |

chain attached, by a ring or link, to and join-

ing the ends of said individual chains, an.

1dler-sheave mounted between said center
sills and below the car-floor, a winding-shaft
arranged below said car-floor, and means for
operating said winding-shaft. |

14. In a hopper-car provided with a pair of
center sills arranged helow the floor thereof,
two pairs of oppositely-hinged doors, a con-
necting-channelsecured to the adjacentdoors
of each pair, an individual chain attached to
an eye-plate riveted or bolted to the back of
each connecting-channel, a single winding-
chain attached, by a ring or link, to and join-
ing the ends of said individual chains, an
idler-sheave mounted between said center
sills, a winding-shaft arranged below said car-
ﬂoor and means for ()pel"dtlIlﬂ and locking sald
Wmdmu -shaft.

15. Ina hopper-car, two pairs of 0pp081tely-
hinged doors, a connecting-channel secured
to the adjacent doors of each pair, an indi-

| to and

o , 746,385

bolted to the back of each connecting-
channel, a single winding-chain attached, by
a ring or link, to and joining the ends of said
individual chains, and means for operating
the winding-chain aforesaid.

70

16. In ahopper-car, two pairs df oppositely-

“hinged doors, a connecting-channel secured
to the adjacent doors of each pair, an 1ndi-
~vidual chain attached to an eye-plate riveted
~or bolted to the back of each connecting-

channel, a single winding-chain attached, by
a ring or link, to and joining the ends of said
individual chains, an idler-sheave mounted
on the car-framing above sald doors, a wind-
ing-shaft arranged below the car-floor, and

“means for operating sald winding-shaft.

17. In a hopper-car provided with a pair of
center sills arranged below the floor thereof,

necting-channel secured to the ad Jdcent doors

of each pair, an eye-plate riveted or bolted
to the back of said channel, a separate chain

attached by means of said eye-plate to each

~connecting-channelintermediate of the doors,
“a single winding-chain attached, by a ring or

link, to and joining the ends of said separate

- chains, anidler-sheave mounted between said

center sills and below the car-floor, a wind-

ing-shaft arranged below said car-tfloor and

means for operating the same.
18. In a hopper-car provided with a pair of

center sills arranged below the main floor

thereof, two pairs of oppositely-hinged doors,
a connecting-channel secured to the adjacent
doors of each pair, an individual chain at-
tached to an eye-plate riveted or bolted to
the back of each connecting-channel, asingle
winding-chain attached, by a ring or link, to
and joining theendsof said individual ¢hains,

an idler-sheave mounted between said center

sills, a winding-shaft arranged below said car-

floor, and means for operating and locking

said winding-shaft.

19. In a hopper-car, two hoppers each hav-
ing the general outline of an inverted frustum
of a wedge, said hoppers being located on op-
posite sides of the longitudinal center line of

“the car, a pair of oppositely-hinged double

doors for each hopper, a connecting-channel
secured to the adjacent doors of each pair,
an eye-plate riveted or bolted to the back of
said channel, an individual chain attached
by means of said eye-plate to each connect-
ing-channel intermediate of the doors, a sin-
ﬂ*le winding-chain attached, by a ring or link,
joining the ends of said individual
chains, and means for operating the winding-
chain aforesaid. |

20. In a hopper-car, two hoppers each hav-
ing the general outline of an inverted frustum
of awedge, said hoppers being located on the

opposite sides of the longitudinal center line

of the car, a pair of oppositely-hinged double
doors for each hopper, a connecting-channel
secured to the adjacent doors of each pair, an
individual chain attached to an eye-plate riv-

vidual chain attached to an eye-plate riveted | eted or bolted to the back of each connecting-
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chmme] a- %mgle wmdmﬂ' cham attached by ! of eenter sills arranged below the floor there-

& ring or link, to and joining the ends of saad
Illdl‘i?'ldllﬂl ehams an - idler-sheave mounted

~ on the car-—fmmmw above said doors a wind-

10

ing-shaft arra nﬂ*ed below the car-floor and
means for opemtmw said winding-shaft. |
21, In a hopper-car, provided mth a pair

of center sills arra,nﬂ‘ed below the floor there-
of, two hoppers ea,ch having the general out-
hne of an inverted fr ugtum of a Wedﬂ‘e said

hoppers being located on opposite Sldes of the
centersills, a pair of oppositely-hinged double
doors for each hopper, a connecting-channel |

secured to the adjacent doors of eaeh pair;
an 1ndividual chain attached to an eye- plate
riveted or bolted to the back of each connect-
ing-channel, a single winding-chain attached,
by armﬂ'orlmk to cmd;|01111110 the endsof ‘sa,ld

| mdwldual Ghmns an idler-sheave mounted

20

between said center sills and below the car-

floor, a winding-shaft arranged below said

- car- ﬂoor and means for operating the same.

M . _al e s ke el e e L

——— — — ———E—E = TR ErE—— ST

T T

92 In a hopper- -Car, prowded with a pmr L'_ B |

of, two hoppers e&ch having the general out-

line of an inverted frustum of a Wedﬂ‘e, sald
hoppers being located on opposite sides of
said center sﬂls a pair of oppositely-hinged

double doors for each hopper, a connecting-
channel secured to the adjacent doors of each

pair, an individual chain attached to an eye-

plate riveted or bolted to the back of each
connecting-channel, a single Wmdmg-cham

attached, by a ring or 11111{ to and jolning

the ends of said. mdlwdual cha,ms an 1dler
sheave mounted between said cente,r sills, a

‘winding-shaft arranged below said car-ﬂoor
‘and means for npera,tmﬂ and locking salcl

winding-shaft.
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In tes tlmony whereof I hereto affix my sig- 40

na,ture 111 the presence of two witnesses.

RALPII V. SAGE.

Wltnesses | |
Jo R. WEMLINGER
HERBERT LUEBBERT
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