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10 Claims. 
This vinvention relates to improvements in 

door mounting and operating mechanism and 
more particularly to a combined hinge and 
operator for pivoted ?oors such as usedon re 
frigerator cars, trucks and the like, although‘ 
obviously adapted for use with pivoted doors in 
many other situations.» 
I One object of the invention is to provide a 
mounting and operator of simple and rugged 
construction for that type of pivoted door which 
combines with ‘the pivotal movement thereof a 
movement‘of bodily translation when forced to 
closed position such as to interlock the free edge 
of the door with the ‘door framework to pre 

' vent opening of the .door, except upon proper‘ 
manipulation of, the operating means provided 
therefor. ' 

Another object of the invention is to provide 
'a combined'pivotal mounting and operator for 
a door wherein provision is made to compen 
sate for such variations that may arise in serv 
ice due to shrinkage or swelling or weaving of 
the structure to the end that accurate and com 
plete closing and seating of the door will always 
be attained. ' - 

Still another object of the invention is to pro 
vide a combined hinge mounting and operator 
for a'door such that the same may be utilized 
as an adequate support for the hinged edge of 
the 'door whenv the latter is pivoted to swing 
about a horizontal axis along its lower edge and 
the door used as a loading or unloading plat 
form, as for instance on the rear ends of trucks, 
vans or the like. 
A further object of the invention is to pro- 

vide a mounting. and operator of the character 
hereinbefore indicated which is comprised of 
minimum number of parts of such design as to 

v be easily and economically manufactured,‘ the 
40 same being of staunch construction and also 

readily applied in place. - 
Other objects of the invention. will more 

clearly appear from the description and claims 
hereinafterv following. ' ' 

In the drawings forming a part of this speci 
?cation, Figure 1 is- a side elevational view of a 
door with the improvements applied thereto, 
parts being broken'out to better accommodate 
the ?gure on the sheet. Figure 2 is a hori 
zontal, sectional view corresponding to the line 
2—'2 of Figure 1, the dotted lines indicating the. 
position of the door hinge mounting and oper 
ator when the door is near closed position.v 
Figure 3 is an elevational view of the hinge 
mounting shown in Figure 1 but upon an en 

(0]. 20-16) 

larged scale to better illustrate certain details Y 
of construction, parts being broken out to bet 
ter accommodate‘ the ?gure on the sheet. Figw 
ures 4 and-‘5 are horizontal sectional views 
corresponding to the section lines 4—4 and 
5—5 respectively ‘of Figure 3. Figure 6 is a 
broken, elevational view illustrating a different 
embodiment from that shown in Figure‘ 1 and‘ 
wherein two doors are employed to close the' 
door opening. Figure 7 is a horizontal sectional 
view, corresponding to the section line 1-1 of 
Figure 6, one of the doors being shown partially 
vopen in dotted lines. Figure 8 is an elevational 
view showing another embodiment of the inven 
tion as applied to the door on the rear of a 
truck or van. And Figure 9 is a vertical sec- " 
tional view corresponding to the line 9--9 of 
Figure 8., the dotted lines in this ?gure indicat 
ing the position of the door. and associated parts 
when employed for loading or unloading. 

Referring ?rst to the construction illustrated 

5 

0 

in Figures 1 to 5 inclusive, the invention is there 1 
indicated as applied to a refrigerator car wherein 
the usual“ side door opening in the wall of the 
car is de?ned, in part, by stiles I 0 and II and 
a single door I2 is employed to close the open 
ing. As there shown,‘ the stile III has its door 
engaging face I3 undercut or inclined inwardly 
of the car so as to provide an acute angle with 
the outer. plane or surface I4 of the car side 
wall. The stile II has its door engaging face 
I5 arranged parallel, or substantially parallel 
to the opposed face I3 of the other stile, that 
is, the face I5 forms an obtuse angle with the 
plane or outer surface I4 of the car side wall. 
As customary in refrigerator cars, a ?exible 
backing or seal will be provided at the door 
joints, the backing shown being of well known 
form and comprising, in each instance, a strip 
of canvas I6 applied to the stile beneath which 
is a pressure bar or strip I‘I working in a slot 
or rabbet I8, the pressure bar I1 being sup 
ported on a plurality of springs I9‘so as to afford 
_a ‘yielding surface for engagement with the ad 
jacent vertical edges of the door I2, which 
edges,.as apparent from the drawings, are par 
allel to each other and slotted or inclined to 
correspond with the‘ respective adjacent faces of 
the stiles. A similar backing will ordinarily be 
employed along the top edge of the door, al 
though it is deemed unnecessary to illustrate 
the same for the purposes ofthe present inven 
tion. Ordinarily, the tread of the door opening 
will be solid and both it and the lintel will be 
beveled or inclined inwardly of the car so as 
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to provide a wedging joint when the door is 
forced home. At the upper and lower corners 
on the free edge-of the door, the latter is pref 
erably provided with triangular plates 20-20 
which are extended above and below the top and 
bottom edges of the door and cooperate with 
a guide plate 2| secured to the lintel and with 
the threshold of the door opening to insure prop 
er positioning of the free edge of) the door when 
forced to closed position. 
The improved mounting and operator com 

prises, broadly, two hinge members designated 
generally as A and B, secured respectively to 
the iixed wall- structure and door,v a combined 
hinge link and operator C; and pivot pins 22 
and 23. 
The two hinge members A and B, as shown, 

are applied to the adjacent edges of :the wall 
structure or stile and the door and the same 
are of complemental construction so that a de 
tailed description of one will su?lce. Each of 
said members consists of a main plate or web 
24 extending vertically and preferably of a 
height corresponding to two thirds or three quar 
ters the height of the door with which employed. 
The same is secured to its support by a plurality 
of heavy carriage bolts 25-25 applied through 
out the length thereof at suitable intervals. 
Formed integrally with each plate 24 is a plu 
rality of hinge lugs or hubs 26-26, three of the 
same being shown on each of the members A and 
B in the particular construction illustrated, one 
each at the top and bottom and the .other at 
the center. As will be understood, these hinge 
bulbs or lugs of the two plates A and B will 
be horizontally alined, as clearly shown. All of 
said hubs or lugs 23 are provided with vertically 
alined apertures for the snug reception of the 
two elongated hi'n'ge pins 22 and 23, the latter 
being headed at their upper ends as shown, to 
prevent loss thereof. 
The combinedplink or yoke and operator 0 

comprises a main plate or web section 21 and 
an operating arm 
28 being extended 
lie the door when 
tion and as shown in the drawings. Said arm 20' 
ispreferably utilized alsoas a hasp, the same 
having an opening 28 therein near its outer end 
adapted to take over a staple 30 secured to the 
door, the staple being apertured as indicated at 
3| to receive a suitable pin with usual lead seal 
or look to prevent tampering. To provide the 
requisite strength, the arm 28 is preferably‘ rib 
bed as indicated at 32-43 and the width of the 
web section of the arm is increased'suitably 
where the junction is made with the main plate 
or web section 21, as shown in Figure 1. 
On its inner side, the plate section 21 of the 

link C is provided with a plurality of integrally 
formed hinged hubs or lugs arranged in three 
sets. The upper set comprises hubs 33-35 and 
38; the central or intermediate set comprises 
hubs 31-38-38 and 40; and the lower set du 
plicates the upper set. Said sets of hubs 34-40 
are in duplicate sets horizontally opposite each 
other so as to cooperate with the two hinge mem 
bers A and B and pins 22-23. Each pair \of 
hubs 34 and 35 is spaced so as to receive there 
within the .corresponding upper hub 26 of one 
of the members A or B and the same is likewise 
true 'at the bottom of the mounting. Each of 
said hinge hubs 34 and 35 at both the top and the 
bottom is provided with a hinge pin opening 48 
elongated in a direction parallel to the wall, for 

in a direction so as to over 
28 integrally formed, the arm‘ 

the latter is in closed posi 
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the purpose hereinafter described. The central 
pairs of hubs 38 and 38 on the member C which 
are so located as to receive therebetween the 
center hinge hubs 28 of the members A and B 
are similarly apertured so as to provide clear 
ance or play for the hinge pins. Each of the 
remaining hinge hubs or lugs 36-31 and 40 of 
the member C is centrally apertured for the re 
ception of the‘ hinge pin 
is made ?aring both upwardly and downwardly 
as indicated at 4|, the ?aring surfaces being 
rounded and, at the smallest diameter, corre 
sponding to the diameter of ‘the hinge pins so 
that each of the hinge hubs 38-31 and 40 is 
adapted function as a fulcrum upon ?exing of 
the hinge pins between the sets of hinge hubs 
28 on the members A and B and within which 
the pins 22 and 23 are snugly received, as pre 
viously set forth. - 
From the preceding description, it will be seen 

that the axis of the pivotal connection between 
the combined link and operator C and the hinge 
member A is at one side of the door joint and 
‘the pivotal axis of the connection between said 
member C and the door hinge member B is at 
the opposite sideof the door joint, said axes be 
ing parallel. With this construction, provision 
is obviously made for pivotal movement of the 
door 12 not only with reference to the support 
ing wall structure or stile II, but also a supple 
mental pivotal action with reference to the com 
bined link and operator C. With this construc 
tion and assuming the door in closed position as 
shown best in Figure 2, the operation in an open 
ing movement .is as follows. As the operating 
handle 28 is swung outwardly about the pivot 
pin 22, the initial action on the door l2 .will be 
an outward movement of the hinge edge of the 
‘door due to the hinge pin 23 being swung out 
wardly by, the’ operating handle 28 about the 
hinge pin 22 as an axis. Said initial outward 
movement of the door edge is relatively rapid 
and serves tov initially release the hinge edge of 
the door from the stile II. As the swinging 
movement of the handle continues, said outward 
movement assumes more of a movement of 
translation'of the door toward the right, thus 
pulling:v the free edge of ‘the door away from 
and releasing it from the stile 10, the movement 
of translation finally being su?lcient, as shown 
by the dotted line position in Figure 2, to en 
tirely disengage the free edge of the door from 
the stile l0 and clear the door entirely from the 
door opening. Thereafter, the door may bev 
swung freely by the grab handle 42 and the door 
?nally positioned back against the wall of the 
car, as will be understood. In this connection, 
attention is directed to the particular formation 
of all of the hinge lugs on the member C, as 
best shown in Figures 2, 4 and 5, the same be 
ing suitably cut away, as indicated at 43-43 
so as'to allow ample clearance for the vertical 
edge of the door when it is swung with refer 
ence to the operating handle 28 as illustrated 
in Figure 2, thus preventing any fouling of the 
parts during .the operation. In effecting clos 
ure of the door; the parts are brought back to 
the dotted line position shown in Figure 2. The 
free edgeof the door is then guidedinto the 
door opening while the handle 28 is being 
swung inwardly until the free edge of the door 
is moved inwardly‘ as far as possible, being lim 
ited by the plates 20. As the handle "is then 
moved still further inwardly into‘v parallelism 

but the aperture thereof. 
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with the door, the movementof translation to 
ward the left as~viewed in Figure 2, will be com 

-- .pleted and alsothe hinge edge of the door will 

10 

30 

be forced ?rmly into its fully seated position. 
When closed, it is obvious that the door cannot 
be opened except uponmanipulation of the op 
erator in the intended manner. 
By providing the slightly enlarged apertures 

in the hinge hubs of the members C and the 
fulcrum-forming openings ll in others, as pre 
viously described, it is evident that provision is 
thereby made for a reasonable amount of ad 
justment, horizontally, of the door with refer 
ence to the stile I I, this adjustment being ac 
commodated by slight ?exing of the hinge pins 
22 and 23 between the ?xed hinge hubs 26. In 
this manner, shrinkage or-swelling or weaving 
within reasonable amounts may be readily ac 
commodated without in any wise impairing the 
e?iciency or staunchness of the mounting as an 
entirety. - 

With the construction illustrated and de 
scribed, it is evident that a minimum number 
of parts are required to provide both for the 
actual mounting of the door and for its opera 
tion. Furthermore, ample area is provided for 
attaching the hingemembers A and B to the 
door and wall structure and a powerful leverage 
may be exerted both in releasing the door and 
in forcing it home. 
Referring next to the construction illustrated 

in Figures 6 and 7, two refrigerator car doors 
are there illustrated, it being understood that 
the mounting and operator for each door 
“2-H 2 will be the same as that previously 
described. Where two doors are employed for 
closing the opening, complemental keepers 
50—-5l will be applied to the lintel and threshold 
of the door, as shown, reach of said keepers 
being provided with two oppositely arranged, 
laterally ?aring recesses 52, each having a cam 

- ming surface 53. Each door leaf H2 will be 

(11) 

provided adjacent its free vertical edge with a 
rod 54 mounted in suitable brackets 55—55, the 
rod having its upper and lower ends extended so 
as to be received in the respective openings 52 
of the keepers when the door leaves are moved 
to-closed position. As will be clear from Figure 
'7, referring to the dotted line position of the 
lefthand door leaf H2, the rod ends will be 
'entered into the keeper slots 52 so as to engage 
behind the camming surfaces 53 and, as each 
door leaf is then forced home, the rod ends will 
ride down the camming surfaces 53 and force 
the free edge of the door inwardly to its proper 
?nal position, while the hinge edge’ of the door 
is being simultaneously forced home. In open 
ing the doors, the same combined pivotal move 
ment and movement of translation will take 
place as previously described for the construc— 
tion shown in Figures 1 to 5. The rods 54 may 
obviously be used as handles or grips when 
swinging the doors. 
Referring next to the construction illustrated 

in Figures 8 and 9, the door 2|! is there shown 
as made of sheet metalwith suitable rigidifying 
corrugations 60 formed therein. The edges of 
the door are also preferably reinforced by an 
integral oifset ?ange 6|, the latter also serving 
to provide a weather joint where it overlaps the 
?xed wall structure 62 of the rear end of the 
truck or van. At its upper free edge, the door. 
2|! is provided with a locking cleat or plate 63 
riveted thereto on its inner side in such manner 
that when thedoor is in closed position as shown 

3 
in Figure 9, the free edge of the door will be 
interlocked with the lintel section of the wall 62. 
The end .sill of the truck. which also provides 

the threshold of the door opening, is preferably 
in the form of a channel as indicated at 64, the 
flooring being indicated at 65. 'In this arrange 
ment, the hinge members A’ and B’ are or may 
be the same as those of the ?rst described con 
struction and secured respectively to the sill of 
the truck and lower edge of the door. The com‘ 
bined link and operator 0' is substantially the 
same as that previously described except that 

In 
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the operating handle 228 thereof is preferably ' 
centrally located and in addition, said member 
0' is provided with a plurality of integrally 
formed stop lugs 66-66 arranged at suitable 
intervals therealong and rigidly braced, said lugs 
66 being extended downwardly below “the bottom 
edge of the main plate of the member C’ and 
adapted, when the door is swung open and in 
clined downwardly into platform position, to 
engage the bottom of the sill 64 as indicated 
at I66. In this manner, the hinge edge of the 
door is rigidly supported and independent pivotal 
movement between the door and the member C’ 
prevented, inasmuch as the arm 2260f the mem 
ber C’ will bear against the underside of the 
door when in the dotted line position shown. As 
will be obvious, the opening and closing of the 
door will be effected in the same manner as : 
previously described and in addition, the mount 
ing and operator provides an adequate support 
for the door, adapting the latter to be utilized 
when loading or unloading. - 
Although the preferred manner of carrying 

out the invention has herein been shown and 
described, the same is by way of illustration 
only and all changes and modi?cations are con 
templated that come within the scope of the 
claims appended hereto. 
What is claimed is: 
1. In a structure having a frame defining a 

door opening and a pivoted door therefor and 
wherein the pivoted edge of the door engages 
the adjacent edge of the door frame when in . 
closed position, .the combination with two'rela 
tively elongated hinge members secured respec- ' 
tively to the pivoted edge of the door and 
adjacent door frame structure; of a combined 
operating arm and integrally formed corre 
spondingly elongated link pivotally connected to 
both of said hinge members and bridging the 
joint between the door and door frame, the arm 
being extended so as to overlie the door when 
the latter is in closed position. 

2. In a structure having a frame de?ning a 
door openingand a pivoted door wherein the 
pivoted edge of the door engages the adjacent 
edge of the door frame when the door is in 
closed position, the combination with hinge 
members secured respectively to the door and 
structure along the pivoted edge'of the door and 
adjacent door frame, each of the hinge mem 
bers having a plurality of.hinge hubs and aper 
‘tured for the reception of a hinge pin; of hinge 
link means bridging the joint between the door 
and door frame and having also correspondingly 
apertured sets of hinge hubs; hinge pins ex 
tending through the respective sets of hubs 'to 
thereby provide pivotal connection between said 
link means and the door‘frame structure and 
between said link means and the door, the axes 
of the two sets of pivotalconnections being par 
allel with but on opposite sides of the joint at 
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the door edge; and an operating lever for 
moving said link means. 

3. In a structure having a door opening and 
a door therefor, the combination with hinge 
members secured respectively to the door and 
structure along adjacent edges thereof, said 
hinge members having hinge hubs and aper 

. tured for the reception of a hinge pin and at 
least one of said members having a plurality of 
hubs; of hinge link means having also corre 
spondingly apertured sets of hinge hubs; hinge 
pins extending through the respective sets of 
hubs to thereby provide pivotal connection be 
tween said link means and the structure and be 
tween said link means and the door, alternate 
ones of the‘ hinge lugs having the apertures 
thereof larger than the diameter of the corre 
sponding pin to thereby allow for relative 
bodily adjustment between the door and the 
adjacent hinge edge of the structure upon flexg 
ing of the pins; and operating means for the 
link means. ' ' 

4. In a structure having a door opening and 
a door therefor, the combination with hinge 
members secured respectively to the door and 
structure along adjacent edges thereof; of hinge 
link means, said means and the hinge members 
having cooperating sets of adjacently located 
apertured hinge hubs, the apertures of the hubs 
of the hinge members being smaller than those 
of the link means, said link means being pro 
vided with additional apertured hinge hubs in 
termediate the ?rst named sets of hinge. hubs, 
said additional hinge hubs being provided‘with 
?ared openings of minimum diameter corre 
sponding to the diameter of the apertures of the 
hinge hubs on said members; hinge pins ex 
tending through all of said apertured hubs; and 
means for actuating said link means. 

, 5. In a structure having a door opening and a 
door therefor, the combination with relatively 
elongated hinge members respectively secured to , 
adjacent engageable edges of the door and 
structure on the outer faces thereof; of a link 
plat'e corresponding approximately in length to 
said hinge members, said members and, plate 
having cooperating sets of apertured hinge hubs, 
all the hubs on the link plate being on the side 
thereof adjacent the door and so spaced as to 
provide clearance for the adjacent'edg'e of the 
door when the latter swings with respect to the 
plate, the link plate extending across the joint 
between the door and structure when the door 
is in closed position; and an operating handle 
formed integrally with the hinge plate. 

6. In a structure having a door opening and 
a door therefor, a link plate having an integrally 
formed operating handle adapted to function 
also as a hasp; cooperable 'hasp means on the 
door; means pivotally connecting one edge of 
said plate to said structure adjacent a door edge; 
and means pivotally connecting said edge of 
the door to the'plate, said means being located 
inwardly of the door edge and the axes of the 
pivotal connections between the plate and struc 
ture and between the plate and door being dis 
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posed on opposite sides of the joint between the 
door and structure. _ 

7. In a walled structure having a door open- 
ing therein, the combination with a pivoted door 
for closing said opening the pivoted edge of 
the door engaging the wall structure when in 
closed position; cooperating means on the upper 
edge of the door and adjacent part of the wall 
for locking said edge in closed position; and 
means pivotally connecting and supporting the 
bottom edge of the door, said means compris 
ing hinge members secured respectively to the 
bottom portion of the door above its lower edge 
and the threshold and a link pivotally connected 
to said hinge members and bridging the joint 
between the door and threshold, said link hav 
ing an operating arm overlying the door when 
in closed position and underlying the door when 
the latter is swung downwardly. 

8. In a walled structure having a door open 
ing therein, the combination with a door for 
closing said opening; cooperating means on the 
upper edge of the door and adjacent part of the 
wall for locking said edge in closed position; and 
means pivotally connecting and supporting the 
bottom edge of the door, said means comprising, 
hinged members secured respectively to the bot 
tom edge of the door and the threshold and a 
link pivotally connected to said hinge members, 
said link having an operating arm overlying 
the door when in closed position and underly 
ing the door when the latter is swung down 
wardly, said link being provided also with in 
tegral lugs engageable with the threshold when 
the door is swung downwardly to thereby rigid 
ify the hinge support for the door. ' 

9. In a structure having a. door opening, and 
a pair ‘of oppositely disposed doors for closing 
said opening, the combination with hinge mem 
bers securedv to each door and the respective 
adjacent edges of the structure; of a combined 
operating arm and link means associated with 
and pivotally connected to each'set of said hinge 
members for effecting both pivotal and trans 
lating movement of each door; keepers secured 
to the structure above and below the door open 
ing; and means carried by each door adjacent its 
free edge cooperable with said keepers to pro 
vide a sliding interlock therewith when the doors 
are moved to closed position. 

10. In a structure having a door'opening and 
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a door therefor wherein the edges of the door v 
engage the structure when the door is in closed 
position, the combination with elongated hinge 
members secured respectively to the door and 
structure along adjacent edges thereof and on 
opposite sides of the joint formed between the 
door and structure; of a correspondingly elon 
gated plate link; and means for pivotally con 
necting said link to each of the hinge members, 
said means including hinge pins and apertured 
hinge lugs for the reception thereof, certain of 
said lugs being separated lengthwise of the hinge 
pin and adapted, upon flexing of the hinge pins, 
to allow bodily shift of the door relative to the 
structure. 

JOHN F. O’CONNOR. 
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