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This invention relates to sliding doors in gen 
eral and in particular to such doors for use on 
railway freight cars wherein it is desirable to 
lift the sliding door to reduce friction. 
In the past the majority of sliding lift doors 

have utilized either a simple linkage or a bell 
crank, or have utilized inclined can surfaces, 
but with these constructions it has been impos 
sible in the limited Space to obtain a powerful 
leverage to lift the door. As a result it has been 
extremely hard for an operator to lift the car 
door, particularly after the car has been in use 
and the joints have become rusted. Also with 
the majority of these prior constructions the 
operator had to exert a conscious effort to re 
tain the door in raised position while sliding, 
since the effort necessary to retain the door in 
raised position was substantially equivalent to 
that necessary to initiate lifting movement. It 
is an object, therefore, of the present invention 
to provide a door lift mechanism so arranged 
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to a door having a corrugated panel 2 secured at 
its edges to front and rear stiles 4 and 6 and to 
a botton rail of deformed channel Section. This 
bottom rail, as clearly shown in Fig. 3, has a 
substantially horizontal lower flange 8 connected 
by Web to an inclined upper flange 2 which 
is directly attached to the lower edge of the cor 
rugated door panel. The bottom rail is also 
formed in part by a Z-form stiffening member 
Welded or otherwise secured to the stiles and to 
the channel form rail member just described. 
This Z-form member has its upper flange i 4 di 
rected toward the channel member, while its 
lower flange 16 is directed outwardly away from 
the door and is adapted to rest upon the upper 
surface of track angle 8 as is also the flange 8 
of the channel door rail. As is clearly shown in 

. Fig. 3, the arrangement of the channel and Z 
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that the door may be retained in a raised po 
sition With a minimum of manual effort. 
A further object of the invention is to pro 

vide a door lift mechanism so arranged as to posi 
tively free the door and rollers during raising 
of the door thereby breaking any ice that may 
have formed on the door sealing joints or upon 
the track. 
A still further object of the invention is the 

provision of a powerful leverage so arranged as 
to permit an operator to lift substantially the 
equivalent Of One-half the Weight of the dOOr, 
that is, with Substantially one-half the manual 
effort now required by the conventional door lift. 
A yet further object of the invention is the 

mounting of a door in a substantially balanced 
condition upon a shifting carriage by means of 
upwardly and outwardly inclined links. 
These and other objects of the invention Will 

be apparent to persons skilled in the art from 
a study of the following description and accom 
panying dra Wing, in Which: 

Figure 1 is an elevational view of the lower 
portion of a door and with parts broken away to 
better disclose the roller lift mechanism; 

Fig. 2 is a sectional view taken substantially 
on line 2-2 of Figure l; 

Fig. 3 is a sectional view taken Substantially 
on line 3-3 of Figure 1, and 

Fig. 4 is a sectional view taken substantially 
on line 4-A of Fig. 2 but showing the mecha 
nism in a door lifting position. 

Referring now to the drawing in detail, it will 
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bottom rail forms a substantially closed down 
Wardly opening housing within which the door 
mechanism may be mounted. 
The door mechanism in the present instance 

consists of a roller carriage formed by roller 
carrying members joined together by means of 
a connecting bar 20. The roller carrying mem 
bers are formed by straps, having one portion 
22 adapted to be attached to the connecting bar 
20 and each of these straps is offset as at 24 in 
order to provide more widely spaced portions 28 
in which may be received rollers 28. These rollers 
are amounted upon pins 29 and preferably rotate 
upon the pins, rather than have the pins rotate 
in the Straps. As clearly shown the straps are ex 
tended beyond the roller pins and pierced to take 
transverse pins. 30. One pair of the straps are 
extended beyond the pin 3 and are joined to 
gether to provide a back Wall 32 which may abut 
against the rear stile of the door, as clearly shown 
in the right hand portion of Figs. 1, 2 and 4. It is, 
of course, obvious that if desired the roller carry 
ing straps and connecting bar may be formed in 
one piece or the roller carrying straps may be 
made identical, in which case a stop could be 
attached to the rear stile of the door to limit mo 
tion of the carriage relative to the door. The 
transverse pins 30 have mounted thereon thrust 
links 34 which may rotate on the pin 39 or may 
be fixed to the pin causing the pin to rotate in 
the strap extensions. The thrust link adjacent 
the trailing edge of the door is directly connected 
to the door by means of a pin 36 journaled at its 
ends in the members forming the bottom rail of 
the door, as clearly shown in the right hand por 
tion of Figs. 1, 2 and 4. The thrust link adjacent 

be seen that the mechanism has been applied 55 the leading edge of the door is connected by 
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means of a pin 38 to a second link 40 which is 
non-rotatably mounted on a transverse pin 42. 
This pin is mounted for rotation in the members 
forming the bottom rail of the door and extends 
outwardly beyond the Web O of the outer rail 
forming member and has rotatably mounted 
thereon an operating handle 44. As clearly 
shown, this handle is provided With an offset 
portion 46 in order to form a hand grip portion. 
The pin 42 may, if desired, be Welded or other 
Wise permanently Secured to the Operating 
handle, but in any case it is retained in posi 
tion in the door bottom rail by means of a pin 
50 extending through the shaft and through link 
40. In order to prevent excessive movement of 
the thrust link 34 and link A. Which form the 
poWerful toggle joint, it is necessary to provide a, 
stop 52 which, in the present instance, is Welded 
or otherwise secured to the front stile of the door 
and is of Such a length as to prevent the toggle 
joint from reaching a dead center of position or 
from passing beyond the dead center position 
during lifting of the door. 

It will be obvious that the door may be a S 
Sembled complete as a unit and that the roller 
carriage and thrust links may be also assembled 
as a unit to be applied to the door by inserting 
the same into the bottom rail, after Which pins 
36 and 42 are inserted. The pin 36 may be re 
tained in any manner, such as by direct Welding 
or placing a cap over the pin, while pin 42 is, as 
was previously explained, held in position by pin. 
50. This pin 5 may be inserted due to the pro 
vision of a small opening 60 formed in the upper 
fange of the Z-form bottom rail member. 
The operation of the mechanism is as follows, 

assuming the door to be in the lowered position 
as shown by Figure 1: Application of force in a 
downward direction to the operating handle 
will cause the toggle joint formed by links 34 and 
is to assume a Substantially in line relation. 
This movement of the toggle joint Will apply a 
lifting effort through pin 42 at one side of the 
door and Willi impart, a translatOry mOVement 
to the roller carriage causing it to Shift to Ward 
the rear of the door and rearward shifting of 
the carriage causes the rear thrust link 34 to lift 
the door through pin 36 due to its change in 
angular position. Excessive movement of the 
carriage is prevented by the stop 32 striking the 
rear stile of the door, While excessive movement 
of the toggle joint is prevented by Stop 52 at the 
forward edge of the door. The provision of these 
stops also prevents the door from tilting relative 
to the carriage when in fully raised position and 
the stop Will also prevent the toggle joint from 
breaking beyond dead center, Which Would per 
mit a collapse of the door Onto the Supporting 
track. It Will thus be Seen that Whenever a 
downward notion is applied to the lift handle 
the carriage must move relative to the door and 
thus any ice that may be on the track adjacent 
the rollers Will be broken. If, however, the ice 
or some other obstruction is Sufficiently strong 
as to prevent the carriage from Shifting, then 
the mechanism Will Still Operate causing the 
front edge of the door to be lifted an annount 
equal to the total movement of the toggle joint 
out such in overnet Will cause a tilting of the 
door, which tilt will bring the lower corner of 
the door into contact With the front Sealing 
strip (not shown) and Will exert a powerful lev 
erage to break any ice preventing shifting of the 
carriage. AS Soon as the carriage can shift, then 
the door will promptly rock to the position shown 
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in Fig. 4 and without any effort on the part of 
the operator. From this last analysis it will be 
Seen that the operator in effect lifts Only half of 
the door and that the arrangement of the link 
age causes this raised half to lower slightly lift 
ing the other half of the door to the final posi 
tion. During normal Operation of the dOOr, 
however, the Straightening of the toggle joint 
Will in part a translatory motion to the roller 
carriage and a vertical lift to the door by pins 
36 and A2. The use of the toggle joint and shift 
ing carriage Will, aS is obvious, permit the appli 
cation of an extremely powerful leverage to lift 
the door. 
While the door lift mechanism has been de 

Scribed more or leSS in detail, it is obvious that 
VarioUS modifications and rearrangements of 
partS Other than those shown and described will 
Suggest themselves to persons skilled in the art 
and all Such modificationS and rearrangements 
Of partS are contemplated as Will fall within the 
Scope of the appended claims which define my 
invention. 
What is claimed is: 
1. The combination with a sliding door and a 

track adapted to frictionally support said door in 
its lowered position of means for elevating said 
door for sliding movement, said means compris 
ing an antifriction carriage shiftable relative to 
Said door, a plurality of non-parallel oscillatory 
links connecting Said carriage and door, certain 
of Said links being connected together and con 
Stituting a toggle joint, and operating means 
Connected to Said toggle joint to move the same 
to a Substantially locked position and simulta 
neously Shift the carriage and lift the door. 

2. The combination with a sliding door and a 
track adapted to frictionally support said door in 
it lowered position of means for elevating said 
door for Sliding movement, said means compris 
ing a plurality of roller's connected together to 
form a carriage, an OScillatory link connecting 
One end of Said carriage to the door, a toggle 
joint connecting the other end of said carriage 
to the door, Said link and toggle joint being so 
COI).Stituted and arranged as to permit longitudi 
inal and vertical shifting of the carriage relative 
to the door, and operating means connected to 
Said toggle joint to move the same and simul 
taneously shift the carriage longitudinally and 
lift the door. 

3. The combination with a sliding door and a 
track adapted to frictionally support said door in 
its lowered position of means for elevating said 
door for Sliding movement, said means compris 
ing a plurality of rollers connected together to 
form a Carriage, an upwardiy and outwardly in 
clined Oscillatory link connecting one end por 
tion of Said carriage to the door, an upwardly 
and OutWardly inclined toggle joint connecting 
the other end portion of said carriage to the door, 
and Operating means connected to said toggle 
joint to straighten the same and simultaneously 
Shift the carriage longitudinally and lift the door. 

4. The Combination with a sliding door and a 
track adapted to frictionaily support said door in 
its lowered position of means for elevating said 
door for Sliding movement, said means compris 
ing an antifriction carriage located adjacent the 
lower edge of Said door, an oscillatory link con 
necting one end portion of said carriage to the 
door, a toggle joint connecting the other end 
portion of Said carriage to the door, and operat 
ing means connected to said toggle joint to 
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straighten the same and lift at least the adjacent 
Side Of the door. 

5. The combination with a sliding door and a 
track adapted to frictionally support said door in 
its lowered position of means for elevating said 
door for sliding movement, said means compris 
ing an antifriction carriage located adjacent the 
lower edge of said door, an Oscillatory link con 
necting one end portion of said carriage to the 
door, a toggle joint connecting the other end 
portion of said carriage to the door, and operat 
ing means connected to said toggle joint to 
Straighten the same and lift at least the adja 
cent side of the door, said toggle joint being so 
constructed and arranged as to utilize the weight 
of the adjacent side of the door to shift the car 
riage longitudinally and vertically relative to the 
door and lift the far Side of Said door. 

6. The combination with a sliding door and 
a track adapted to frictionally support said door 
in its lowered position of means for elevating 
Said door for sliding movement, said means com 
prising a plurality of rollers connected together 
to form a carriage, an oscillatory link connecting 
One end of Said carriage to the door, a toggle 
joint connecting the other end of said carriage 
to the door, said link and toggle joint being so 
constituted and arranged as to permit longitudi 
nal shifting of the carriage relative to the door, 
and Operating means connected to said toggle 
joint to move the same and simultaneously shift 
the carriage longitudinally and lift the door, and 
means on said door to limit the movement of said 
toggle joint and of said carriage. 

7. The combination with a sliding door and a 
track adapted to frictionally support said door in 
its lowered position of means for elevating said 
door for sliding movement, said means compris 
ing an antifriction carriage shiftable longitudi 
nally and vertically relative to the door, a, plu 
rality of Oscillatory links connected to said car 
riage and to said door, certain of said links being 
connected together and constituting a toggle 
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joint, and operating means Connected to Said tog 
gle joint to straighten the same and lift the 
adjacent side of the door. 

8. The combination with a sliding door and 
a track adapted to frictionally support said door 
in its lowered position of means for elevating 
said door for Sliding movement, said means con 
prising an antifriction carriage shiftable longi 
tudinally and vertically relative to the door, a 
plurality of oscillatory links connected to said 
carriage and to Said door, certain of said links 
being pivotally connected together and consti 
tuting a toggle joint, and Operating means con 
nected to said toggle joint to straighten the same 
and lift the adjacent side of the door, said toggle 
joint when straightened inclining upwardly and 
OutWardly from its connection. With the carriage 
to its connection with the door thereby utilizing 
the weight of the adjacent side of the door to 
shift the carriage longitudinally and lift the far 
Side of the door. 

9. The combination with a sliding door and a 
track adapted to frictionally support said door 
in its lowered position of means for elevating 
said door for sliding movement, said means com 
prising an antifriction carriage located adjacent 
the lower edge of said door, an oscillatory link 
pivotally connected to one end portion of Said 
carriage and inclining upwardly and outwardly 
therefrom to a pivotal connection with said door, 
a toggle joint connecting the other end portion 
of said carriage to the door, and operating means 
connected to said toggle joint to straighten the 
same and lift at least the adjacent Side of the 
door, said toggle joint When straightened in 
clining upwardly and outWardly from its con 
nection with the carriage to its connection with 
the door thereby utilizing the Weight of the ad 
jacent side of the door to shift the carriage lon 
gitudinally of the door and lift the far side of 
the door by decreasing the inclination of said 
oscillatory link. 
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