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To all chom, it may concern: 
Be it known that I, JoiiN Mor AVEC, citizen 

of the United States of America, residing 
at IDetroit, Michigan, has invented certain 
new and useful improvements in Grain 
I}oors for Railway-Cars; and I do hereby 
declare the following to be a full, clear, and 
exact description of the invention, such as 
will emale other's skilled in the art to which 
it appertains to make and use the same. 

Afy invention relates to grail doors for 
railway ca's and has for its object the provi 
sion of an adjustaile (loo1' arranged to be 
withdrawn wholly or partially beneath the 
'ar floor. 
The invention resides further in detailed 

features of construction which will be here 
in after more fully described and which co 
operate to produce a grain door of the type 
described having the highest efficiency and 
convenience of operation. 
The invention as particularly set forth in 

the claims will be readily understood from 
the following description taken in connec 
tion with the accompanying drawings, 
wherein is illustrated a preferred and also a 
modified elodilet of the invention. 

in these d'awings Figtre 1 represents a 
side elevation of a portion of a railway cal' 
with the grail door closed. Fig. 2 is a view 
fron within partially in section, showing 
the door open and the operating parts: Fig. 
3 is a horizontal section through Fig. 2 on 
the line 3-3 with the floor reunoved: Fig. 4 

45 

is a transverse vertical section through the 
'ar showing the device in end elevation: Fig. 
5 is a detail sectional view of the door 
wond upon its reel : Figs. (3 and are de 
tails in side and eige elevation respectively, 
showing certain of the door elements of Fig. 
5: Fig. 8 is a detail showing the door guide; 
Fig. :) is a detail sectional view illustrating 
a modified form of door element; Fig. 10 is 
a detail of the door elements taken from 
Fig. 9: Fig. 11 is a full size horizontal sec 
tion through the door, easing and one form 
of gile rail: Fig. 12 is an elevation of the 
same on a reduced scale: Fig. 13 is a side 
elevation of the door hoisting chain showing 
its attachment to the door: Fig. 14 is an 
edge elevation of Fig. 13; and Fig. 15 is a 
detail view of the gearing and means for 
giving at raisyelse displacement illustrated 
at the left hand part of Fig. 3. 

is In the drawings the reference numeral 

represents an ordinary freight car having a 
sliding door 2 covering the opening 3, which 
opening is formed within the door casing 4. 
The floor 5 of the car is provided in the 
plane of the door opening with a slot 6 
within which the grain door 7 is arranged 
to be withdrawn. 
The grain door comprises a plurality of 

door elements 8, each consisting of a chan 
need steel sheet of uniform length slightly 
greater than the door opening and of vary 
ing width. These sheets are hinged together 
at 9 in order to give flexibility to the door 
as a whole and permit the same to be wound 
upon a reed i0, mounted horizontally be 
neath the floor of the car parallel to and at 
One side of the plane of the door opening, 
upon a shaft 11. This reel may consist of a 
polygonal drum or of a plurality of polygo 
nal spiders. 

In the embodiment shown have ilius 
trated the polygonal reel as heptagonal, the 
distances of the sides of the polygon from 
the center of the reel increasing successively, 
a jog or rabbet 10' being formed between 
the beginning of the first and the end of the 
last side, as shown. One of the door-mem 
lbel's S is firmly fixed to the first side of the 
polygonal reel. By means of this form of 
the reel, which may be termed a polygonal 
spiral form, it is possible to coil or assemble 
the door-members, whose width, as shown, 
increases for each turn of the coil solidly to. 
gether so as to resist the vibration of the car 
when in motion. 
The slot 6 beneath the door opening is, 

provided with marginal angle iron rein 
forcements 12 and 13, the former of which 
overlies the edge of the floor and the latter 
of which underlies the car floor and pro 
jects downwardly therefrom. The inner 
side of the slot may also be fitted with a 
spring strip 14 secured to the marginal re 
inforcement 13 for a purpose to be herein 
after explained. To the upper edge of the 
door is bolted a T-bar 15, which, when the 
door is withdrawn beneath the floor, bridges 
the slot and serves as a door strip to pre 
vent the entry of foreign matter within the 
slot when the door is open. When the door 
is drawn into an elevated closed position 
the flanges 16 of the door members bearing 
against the marginal iron 12 hold the 
smooth sides of the door members Snugly, 
against the marginal iron 13 or the yielding 
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spring strip 14 so as to prevent the drop 
ping of grain or other matter within the 
slot. 
In the vertical movement of the door, its 

members are guided by the engagement of 
their ends within the guide rails 17 bolted 
on the door casing 4, which prevent the dis 
placement of the door laterally by the pres 
sure of grain against the same. It will also 
be observed that while the difference in 
width of the door members enables the same 
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unwind the door from the reel the latter will 

6 

'a beveled gear 27, whose shaft 28 is formed 
a threaded bearing in a flanged nut 29 like 

to be wound uniformly upon a reel pro 
gressively increasing in size, yet this varia 
tion in width of the members also serves a . 
valuable function in that the larger the load 
of grain in the car and the higher the door 
is consequently raised, the greater will be 
the stiffening of the door members due to 
the nearness together of the flanges 16 at a 
position near the floor of the car where the 
greatest outward pressure of the grain is 
exerted. . . 

The operation of the door is as follows: 
The reel shaft, 11 is journaled at each end 
in a cross head 18 sliding upon two steel 
bars 19, securely fixed in the E. beams of 
the car and providing ways upon which the 
reel may be displaced in a direction trans 
versely to its length. This shifting becomes 
necessary in order that as the door is wound 
up or unwound its members shall leave the 
reel at a point directly beneath the slot, not 
withstanding the progressively changing 
distance between such leaving point and the 
axis of the reel as the latter increases and 

if this provision were 
not made, intolerable fiction would result 
between the door n (nbers and the margi 
nal piece 13 when the door was nearly un 
wound from the reel. The rotation of the 
shaft and its transverse displacement upon 
the ways is accomplished in the following 
manner: At one end the shaft 11 is pro 
vided with a beveled gear 20 meshing with 
a beveled gear 21 whose shaft 22 is formed 
as a spindle with a right hand thread and 
has a threaded bearing in a flanged nut 23 
secured to the floor bean 24 of the car. 
Upon this spindle is keyed the hand wheel 
25. At the opposite end the shaft 11 is pro 
vided with a beveled gear 26 meshing with 

as a spindle with a left hand thread. having 
wise secured to the floor beam. 24. The re 
sult is that as the hand wheel is turned to 

gradually move toward the side of the car 
at a rate calculated to maintain its periph 
ery immediately below the slot 6, and as 
the hand wheel is turned to wind the door 
upon the reel the latter will be given a 
transverse movement away from the side of 

65 
the car to compensate for the progressive 
increase in the size of the reel, so as to main 

cided advantages. The resilient strip 
may be dispensed with as shown in Fig. 9, 
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tain the same relation between the slot 
and the reel periphery. The door strip 
15 bolted to the upper door member S has 
attached thereto at its ends chains 30 ex 
tentling upwardly within the guide rails 17 
and over pulleys 31, journaled in blocks 32 
which in turn Test upon flat spiral springs 
33 carried by hangers 34, this latter to ab 
sorb vertical jars incident to the handling of 
the car. The other end of each chain 30 
extends downwardly and is secured to the 
largest periphery of a helical pulley 35 
fixed on the shaft 11. The pulley 35 at one 
side of the door has a right hand helix and 
that on the other side a left hand, and the 
chain is guided on to the one helix by a 
gagement with a spindle 37 having a right 
hand thread, while the chain is guided on 
to the other helix over a similar pulley 36 
rotating over a spindle 37 having a left 
hand thread. As the shaft 11 is rotated by 
the hand wheel 25 to unwind the door upon 
the reel, the peripheral speed of the reel and 
consequently of the door gradually de 
creases, owing to the lessening diameter of 
the reel and consequently the chains 30 
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guide pulley 36 rotating in threaded en- . . 
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should gradually move slower and slower, 
this result being accomplished by the wind 
ing of said chain upon the gradually de 
creasing diameter of the helix. On the 
other hand, as the door is wound upon the 
reel, its speed of movement will increase and 
the corresponding increased movement of 
the chain is attained by the unwinding of 
the same from a portion of the helix hav 
ing an increasing diameter. 
The two forms of door member illustrated 

are essentially the same, differing only in 
the particular contour of the channeled 
sheets and the manner of connecting to 
gether. The form of flexible connection 
may be varied without departing from the 
broad idea of the invention, although the 
forms shown have been found to possess de, 

depending, for the holding of the door mem 
bers against the reinforcement 13, entirely 
upon the positive engagement of the links 
38 against the sill 39, and the marginal piece 
12. In either form of construction the mar 
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ginal piece 13 extends downwardly far 
enough to include between its lower end 
and the top of the car floor a space sufficient 
to receive at the same time two of the joints 

* of the door members, whereby the door 
member cannot spring away from the face 
of the marginal piece 13 at the instant one 
of the joints leaves the slot as would other. 
wise be the case. - 

In Figs. 11 and 12 is shown a preferred 
form of guide rail consisting of a steel pipe 
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17 slotted and secured to the door casing 4 
at intervals by means of a bolt 40 having its 30. 
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square head 41 bearing on the inside of the pipe and its length extending through the 
casing and tightened in a recessed portion 
thereof by a nut 42 with suitable wear 
washer's 43, the bolt, adjacent its head 41 
and at the joint of passing through the pipe, 
having a squared shoulder 44 to prevent 
turning. The rails 17 on the two sides of 
the door have each a longitudinal opening 

0 . this slot is guided the ends of the door mem 
or 'slot facing toward the door, and within 
bers 8 hinged together at 9 and also the 
hoisting chains 30, connected to the ends of 

5 of a recess 15. 

'the door strips 15 by one of the link bolts 
80' lying in a notch 15 in the upper wall 
Having thus fully described my invention, 

what I claim is:- 
1. The combination, with a car having a 

20 
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35 

bers forming one end of the door secured to 
the reel and the other members arranged to 40 

45 

the floor. 

5 

35 
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door opening, and provided with a slot in 
the floor EE in the plane of the 
opening, of a reel mounted beneath the car 
floor, a flexible door composed of channeled 
metal members of gradually varying width 
hinged together, one of the narrowest mem 
bers forming one end of the door secured to 
the-reel and the other members arranged to 
pass to and fro through the slot to control 
the door opening, and a guiding connection 
between the flexible door and the sides of 
the door opening. 

2. The combination, with a car having a 
door opening, and provided with a slot in 
the floor substantially in the plane of the 
opening, of a reel mounted beneath the car 
floor, a flexible door composed of channeled. 
metal members of gradually varying width 
hinged together, one of the narrowest mem 

pass to and fro through the slot to control 
the door opening, a guiding connection be 
tween the fiexible door and the sides of the 
door opening, and a bar secured to the free 

5 end of the door and arranged to bridge the 
slot when the door is withdrawn beneath 

3. The combination, with providing an opening, ways arranged trans 
versely of the plane of the door opening, 
cross heads sliding on the ways, a reel jour 
naled in the cross heads at one side of the 
plane of the door opening, a flexible door 
wound upon the reel and arranged to cover 
the opening, and , means actuated by 
movement of the reel to progressively shift 
the reel on the ways to maintain the periph 
ery of the reeled door substantially in the 
plane of the doo' (pening, 

4. The connlitiation, with a door frame 
providing an opening, 
versely of tile plane of the door opening, 
cross heads sliding on the ways, a reel jour 
inaled in the cross heads at one side of the 
plane of the door opening, a flexible door 

B 

wound upon the reeland arranged to cover 
the opening, a threaded connection between 
the cross heads and a fixed portion of the 
structure, gears connecting the reel and said 
connection, and means to rotate the reel to 
wind and unwind the door and simultane 
ously to shift the same laterally on the ways 
to maintain the periphery of the reeled door 
substantially in the plane of the door open 
ing. 

5. The combination, with a door frame providing an opening, ways arranged trans 
versely of the plane of the door opening, 

70 

75 

cross heads sliding on the ways, a reel jour 
naled in the cross heads at one side of the plane of the door opening, a flexible door 

80 

wound upon the reeland arranged to cover . 
the opening, screw spindles extending from 
the cross heads at right angles to the reel 
axis into threaded engagement with fixed 
Supports, gears connecting the reel with the 
screw spindles, and means to drive the reel 
and spindles to wind and unwind the door 
and simultaneously to shift the same later 
ally on the ways to maintain the periphery 
of the reeled door substantially in the plane 
of the door opening. 

6. The combination, with a car having a 

a door frame. 

the 

ways arranged trans 

door opening and a slot in the floor sub 
stantially in the plane of the opening, a reel 
mounted upon a shaft beneath the car floor 
at one side of the plane of the opening and 
slot, the shaft journaled at each end in a 
cross head sliding upon ways transverse to 
the reel axis, right and left hand screw 
spindles projecting from the cross heads at 
right angles to the reel axis into threaded 
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engagement with fixed supports, gears con 
necting the reel shaft with the screw spindles, 
a flexible door wound upon the reel and hav 
ing its free end extending through the slot 
to control the door opening, and means to 
drive the spindles and reel shaft to wind 
and unwind the door and simultaneously to 
progressively shift, the reel on the ways to 
maintain the periphery, of the reeled door 
substantially in the plane of the slot and 
opening. 

7. The combination, with a car having a 
door opening and a slot in the floor substan 
tially in the plane of the opening, a reel 
mounted upon a shaft beneath the car floor 
at one side of the plane of the opening and 
slot, the shaft journaled at each end in a cross head sliding upon ways transverse to 
the reel axis, right and left hand screw 
spindles projecting from the cross heads 
at right angles to the reel axis into 
threaded engagement with fixed 
ports, gears connecting the reel shaft with 
the screw spindles, a flexible door wound 
upon the reel and having its free end ex 
tending through the slot to control the door 
opening, a bar secured to the free end of the 
door and arranged to bridge the slot when 
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the door is withdrawn beneath the floor, and 
means to drive the spindles and reel shaft 
to wind and unwind the door and simulta 
neously to progressively shift the reel on 
the ways to maintain the periphery of the 
reeled door substantially in the plane of the 
slot and opening. 
8. The combination, with a cars having a 

door opening and a slot in the floor sub 
10 stantially in the plane of the opening, a reel 

mounted upon a shaft beneath the car floor 
at one side of the plane of the opening and 
slot, the shaft journaiei at each end in a 
cross head sliding upon ways transverse to 

15 the reel axis, right and left hand screw spin 
dles projectil tyr from the cross heads at right 
angles to the reci axis into threaded engage 
ment with fixed supports, gears connecting 
the reci shaft with the screw spindles, a 

20 flexible door wond upon the reland hav 
ing its free end extending through the slot 
to control the door opening, a gliding con 
nection between the flexible door and the 
sides of the door opening, a bar secured 

25 to the free end of the door and arranged to 
bridge the slot when he door is withdrawn 
'beneath the floor, and means to drive the 
spindles and reel shaft to wind and unwind 
the door and simultaneously to progres 

30 sively shift the reel on the ways to main 
tain the periphery of the reeled door sub 
stantially in the plate of the slot and open 
ing. 

9. The combination, with a car having a 
35 door opening and a slot in its floor substan 

tially in the plane of the door opening, a 
reel mounted beneath the car floor at one 
side of the plane of the opening, a flexible 
door carried by the reel and having its free 

40 end passing to and fro through the slot to 
control the opening, and means secured to 
the free end of the door to raise and lower 
the same as the door is wound and un 
wound from the reel, the reel shaft jour 

45 naled in a cross head sliding upon hori 
Zontal ways transverse to its axis, right and 
left hand screw spindles extending from the 
cross head parallel to said ways into thread 
ed engagement with fixed supports, gears op 

50 eratively connecting the screw spindles and 
reel shaft, means to drive the spindles and 
reel shaft to rotate the reel to wind and 
unwind the door and simultaneously to shift 
the reel transversely to its axis to maintain 

55 the periphery of the reeled door substan 
tially in the plane of the slot and opening, 
and means to automatically vary the speed 
of the raising and overing means to cor 
respond to the varying rate of movement of 

60 the door as the ree diameter changes. 
10. The combination, with a car having a 

door opening and a slot in its floor sub 
stantially in the plane of the door opening, 
a reel mounted beneath the car floor at one 

65 side of the plane of the opening, a flexible 

door carried by the reel and having its free 
end passing to and fro through the slot to 
control the opening, and means secured to 
“the free end of the door to raise and lower 
the same as the door is wound and unwound 
from the reel, the reel shaft journaled in a 

70 

cross head sliding upon horizontal ways 
transverse to its axis, right and left hand 
screw spindies extending from the cross 

atively connecting the screw spindles and 
reel shaft, a helical pulley mounted upon the 
reel shaft, a flexible member constituting the 
door raising and lowering means having one 
end secured to the door and the other ar 
ranged to be wound upon the helical pulley, 
and means to drive the reel shaft to rotate 
the reel to wind and unwind the door and 
simultaneously to shift the reel transversely 
periphery of the reeled door in substantially 
the plane of the slot and opening and to 
yary the speed of the door raising and 
ing rate of movement of the door as the reel 
increases and decreases in diameter. . . . 

11. The combination, with a car having a 
door opening and a .siot in its for sub 

a reel mounted beneath the car floor at one 
side of the plane of the opening, a flexible 
door carried by the reel and having its free 
end passing to and fro through the slot to 
control the opening, and means secured to 
the free end of the door to raise and lower 
the same as the door is wound and unwound 
from the reel, the reel shaft journaled in a 
cross head sliding upon horizontal ways 
transverse to its axis, right and left hand 
screw spindles extending from the cross 
gagement with fixed supports, gears oper 
atively connecting the screw spindles and 
reel shaft, a helical pulley mounted tipóh the 
reel shaft, a flexible member constituting the 
door raising and lowering means having one 
end secured to the door and the other ar 
ranged to be wound upoli the helicai pulley 
a yieldingly mounted idler pulley arranged 
above the door opening and transversed by 
the flexible door raising and lowering mem 
ber intermediate its connection with the 
door and with the helical pulley, a guide 
pulley traversed. by the id flexible mem 
her adjacent to the helical pulley, said 
gaide pulley rotating upon a threaded shaft 
to properly guide the flexible member on to 

reel shaft to rotate the reel to wind and 
unwind the door and simultaneously to shift 
the reel transversely to its axis to auto 
matically maintain the periphery of the 
reeled door in substantially the plane of the 
slot and opening and to vary the speed of 

head parallel to said ways into threaded en 
gagement with fixed supports, gears oper 

lowering member to correspond to the vary 

stantially in the plane of the door opening, . 
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to its axis to automatically maintain the 
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head parallel to said ways into threaded en- . 
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the helical-pulley, and means to drive the 
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the door raising and lowering member to 
correspond to the varying rate of movement 
of the door as the reel increases and de 

- s creases, in diameter. 
's 12. The combination, with a car having 
a door opening and a slot in its floor sub 
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stantially in the plane of the opening, and a 
yielding plate forming the innei boundary 
of said slot, of a reel mounted beneath the 
car floor at one side of the plane of the slot 
and opening, a flexible grain door carried 
by the reel with its free end passing to and 
fro through the slot to control the opening, 
said door comprising a plurality of hinged 
sheet metal member's having on their outer 
face flanges or ribs and of a cross section 
substantially equal to the width of the slot 
whereby said ribs pressing against the 
outer wall of the slot serve to maintain the 
smooth face of the members snugly against 
the yielding plate. to prevent the entrance of 
foreign matter into the slot. 

13. The combination, with a car having a 
door opening and a slot in its floor substan 
tially in the plane of the opening, and a 
yielding plate forming the inner boundary 
of said slot, of a reel mounted beneath the 
car floor at one side of the plane of the slot 
and opening, a flexible grain door carried 
by the reel with its free end passing to and 
fro through the slot to control the opening, 
said door comprising a plurality of hinged 
sheet metal members having on their outer 
face flanges or ribs and of a cross section 
substantially equal to the width of the slot, 
whereby said ribs pressing against the outer 
wall of the slot serve to maintain the smooth 
face of the members snugly against the 
yielding plate to prevent the entrance of 
foreign matter into the slot, and a T-bar 
secured to the free end of the flexible door 
to overlie the slot when the door is with 
drawn beneath the floor. 

14. The combination, with a car having a 
door opening and a slot in its floor substan 
tially in the plane of the door, a reel 
mounted beneath the floor at one side of the 
plane of the opening and slot, a flexible grain door carried by the reel and having 
its free end passing to and fro through the 
slot to control the opening, said door com: 
prising a plurality of channeled sheet steel 
members progressively increasing in width 
from the reel end and with their fanges of a height corresponding substantially to the 
width of the slot, a plate forming the inner 
boundary of the slots and projecting down; 
ward for a distance exceeding the width of . 
the widest door member, a guiding connec 
tion between the flexible door and the sides 
of the door opening, a barsecured to the 

the floor, and means to raise and lower-the 
door as the latter is wound upon the reel 

S 

comprising a pair of flexible members se 
cured to the free end of the same on each 
side of the door opening, of means to au 
tomatically shift the reel transvsersely to its 
axis to maintain the periphery of the reeled 
door substantially in the plane of the slot 
and opening and to vary the speed of the 
door raising and lowering elements as the 
rate of the door movement increases and de 
creases as the diameter of the reel changes, 
said means comprising cross heads formed 
as bearings for the two ends of the reel shaft, 
horizontal ways extending transversely to 
the reel shaft and traveled by the cross 
heads, right and left hand screw spindles 
journaled in the cross head and extending 
parallel to the ways into threaded engage 
nent with fixed supports, gears connecting 
the spindles and each end of the reel shaft, 
right and left hand helical pulleys mounted 
on the reel shaft. on each side of the door Opening, guide pulleys mounted to rotate 
adjacent to the helical pulleys upon shafts 
provided with right and left hand threads, 
yieldingly mounted idler pulleys arranged 
above the door opening on each side, the 
flexible door opening and closing members extending from their connection with the 
door over the respective idler pulleys and 
guide pulleys to the helical pulleys, and a 
hand wheel fixed upon one of the screw spindles. 

15. The combination, with a car having a 
door opening and a slot in its floor substan 
tially in the plane of the door, a reel 
mounted beneath the floor at one side of the 
plane of the opening and slot, a flexible 
grain door carried by the reel and having 
its free end passing to and fro through the 
slot to control the opening, said door com 
prising a plurality of channeled sheet steel 
members progressively increasing in width 
from the reel end and with their flanges of a height corresponding substantially to the 
width of the slot, a guiding connection be 
tween the flexible door and the sides of the 
door opening, a bar secured to the free end 
of the door and arranged to bridge the slot 
as the door is withdrawn beneath the floor, 
and means to raise and lower the door as the 
latter is wound upon the reel comprising a 
pair of flexible members secured to the free 
end of the same on each side of the door 
opening, of means to automatically shift the 
reel transversely to its axis to maintain the 
periphery of the reeled door substantially 
in the plane of the slot and opening and to 
vary the speed of the door raising and 
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lowering elements as the rate of the door 
movement increases and decreases as the 

- - . . . w diameter of the reelchanges, said means. 
free end of the door and arranged to bridge' 
the slot as the door is withdrawn beneath 

comprising cross heads formed as besirings 
for the two ends of the reel shaft, horizontal ways extending transversely to the reel 
shaft and traveled by the cross heads, right 
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and left hand screw spindles journaled in door opening and closing members extend 
the cross head and extending parallel to the ing from their connection with the door over 
ways into threaded engagement with fixed the respective idler pulleys and guide pull 
supports, gears connecting the spindles and leys to the helical pulleys, and a hand wheel 
each end of the reel shaft, right and left fixed upon one of the screw spindles. 
hand helical pulleys mounted on the reel 
shaft on each side of the door opening, 
guide pulleys mounted to rotate adjacent 
to the helical pulleys upon shafts provided 
with right and left hand threads, yield- Witnesses: 
ingly mounted idler pulleys arranged above A. J. PETERSMARCK, 
the door opening on each side, the flexible A. E. LARK, 

signature in the presence of two witnesses. 
JOHN MORAVEC. 
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In testimony whereof I hereunto affix my 

  


