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UNITED STATES 

1,873,522 

PATENT OFFICE 
ALBERT L. ABBOTT AND WILLIAM. C. MILLER, OF CANTON, OHIO, ASSIGNORS TO THE 

DIEBOLD SAFE & LOCK COMPANY, OF ANTON, OHIO, A CORPORATION OF OHIO 
DISAPPEARING IDOOR SAFE AND THE LIKE 

Application filed October 2, 1930. Serial No. 485,959. 

Our invention relates to apparatus more 
particularly adapted for disappearing doors 
for structures having doorways formed in 
the Walls or frames thereof, and doors op 

5 eratively mounted for movement to and 
from closing position in the doorways. 

In any such structure, as usually arranged, 
the door is hinged and swings outwardly in 
one direction, and either projects directly 
outwardly from the doorway, or if swung 
completely open requires space at the side of 
the doorway equal to the area of the door. 
The space thus required for opening any 

usual door is waste space, and in particular 
when the structure is a safe, and more par 
ticularly a fire and heat resisting safe, the 
space requirement for opening and closing 
the door is very objectionable in the usual 
office, wherein it is necessary to utilize to the 
maximum efficiency all the available floor 
space by reason of the steadily increasing 
rents. - 

In large offices where a number of fire and 
heat resisting safes may be used side by side, 
the inconvenience and waste of space arising 
from the usual method of hanging safe doors 
is increased in direct proportion to the num 
ber of safes used, and is further increased 
by the fact that if the safes are placed side 
by side a door of one safe when swung en 
tirely open will cover the door of another. 

It has heretofore been proposed to mount 
the door of a safe or similar structure in 
such manner that the door may be shifted 
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parallel to one of the sides of the structure. 
Such an arrangement is inherently desir 

able, but the only safe of this character here 
tofore generally available has been very dif 
ficult to operate, requiring the use of both 
hands of the person opening or closing the 
door, and has been dangerous in use by rea 
son of the possibility of smashing or cutting 
off the fingers of the person operating the 
disappearing door. 
Moreover in the disappearing door safe 

heretofore available, no means have been 
provided for taking up the wear on the 
working parts which is inevitably associated 
with the operation of the door. 

40 
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50 

from a closed position to an opening position. 

The objects of the present invention in 
clude the provision of a novel apparatus, 
more particularly adapted for providing a 
disappearing door for a safe or the like, which 
is simple and economical to manufacture, ss 
which may be operated if necessary by the 
use of only one hand of the person opening 
or closing the door, which embodies safety 
features preventing injury to the person 
opening or closing the door and preventing 60 
incorrect operation of the door during open 
ing or closing thereof, and the working parts 
of which include adjusting means for taking 
up wear. 
The foregoing and other objects are at- 85 

tained by the apparatus, structure, parts, im 
provements, and combinations, which com 
prise the R invention, and which are 
particularly and distinctly pointed out and 
Set forth in the appended claims forming 70 
part hereof. 
In general terms the novel apparatus of 

the present invention for providing a disap 
pearing door for a safe or the like may be 
described as including a door frame having 75 
a doorway formed therein, a door carriage 
guide frame extending from one side of the 
door frame and angular thereto, and prefer 
ably at right angles and rearwardly there 
from, there being a door receiving opening 80 
formed in the normally front end of the 
guide frame, a door supporting carriage 
mounted for movement in the guide frame, 
tension means for maintaining the carriage 
in operative position during movement there- 85 
of, the tension means preferably comprising 
a flexible chain or cable connected at its ends 
on the carriage and guided between its ends 
by preferably stationary roller guide means 
mounted on the guide frame, a door adapted 90. 
for movement to and from closing position 
in the doorway, preferably double hinge 
means mounting the door on the carriage, and 
releasable means engaging the door and car 
riage in position permitting movement of 95 
the door into the guide frame, and the door 
front wall preferably extending across and 
closing the door receiving opening of the 
guide frame when the door is in closed posi 
tion in the doorway, and a secondary closure 100 



2 

member hinged at one side upon the door 
front wall and providing a closure for the 
door receiying opening of the guide frame 
during swinging of the door. 
A preferred embodiment of the invention 

is illustrated in the accompanying drawings 
forming part hereof, in which 

Figure 1 is a fragmentary top plan view, 
with portions in section, illustrating a safe 
embodying the present improved disappear 
ing door structure or apparatus, and the door 
being illustrated in its closed position seated 
in the tongued and grooved door frame, and 
the other parts of the apparatus being illus 
trated in their respective and relative posi 
tions; . 

Fig. 2, a view similar to Fig. 1, illustrating 
the door and other parts of the apparatus in 
their respective and relative positions when 
the door is in an intermediate position be 
tween the closing position and the position 
permitting entrance of the door into the 
guide frame; 

Fig. 3, another similar view illustrating 
the door and other parts of the apparatus in 
their respective relative positions when 
the dooris in a position permitting movement 
of the carriage and door in the guide frame; 

Fig. 4, another similar view illustrating 
the door and other parts of the apparatus in 
their respective relative positions when 
the door has been moved to its extreme re 
tracted position in the guide frame; 

Fig. 5, an enlarged fragmentary transverse 
sectional view of parts of the apparatus in 
an intermediate position between the posi 
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tions illustrated in Figs. 2 and 3, and in 
which the door may be hinged with respect 
to the carriage; - . 

Fig. 6, an enlarged fragmentary view with 
portions in section looking in the direction 
of the arrows 6-6, Fig. 3, illustratin 
releasable engagement of the door wi 
carriage; 

4 Fig. 7, a detached view of the carriage 
looking in the direction of its upper end, and 
the tracks for the upper end of the carriage 
being indicated in their relative positions in 
dot and dash lines; 

Fig. 8, another detached view of the car 
riage looking in the direction of its lower end, 
and the tracks for the lower end of the car 
riage being indicated in dot and dash lines; 
E. 9, afragmentary front elevation view 

55 of the safe when the door is in the closed 
position; - 

Fig. 10, an enlarged fragmentary view 
... similar to Fig. 9 with portions broken away 

and illustrated in section; 
Fig. 11, a fragmentary side elevation look 

ing in the direction of the arrows 11-11, 
Fig. 10, with portions broken away and illus 
trated in section; and 

Fig. 12, a fragmentary side elevation sim 
ilar to Fig. 11 illustrating the several parts 
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of the apparatus when the door is in its ex 
treme retracted or disappearing position 
within the guide frame. 

Similar numerals refer 
throughout the drawings. . . . . 
The novel disappearing door structure or 

apparatus of the present invention is illus 
trated in the drawings as embodied in a heat 
resisting safe indicated generally at 10, and 
which may include walls forming an inner 
compartment indicated generally at 11, a 
monolithic heat and fire resisting shell indi 
cated generally at 12 and enclosing the com 
partment 11, the shell being preferably pro 
vided with tension re-enforcing means indi 
cated generally at 13, and the shell and com 
partment being enclosed in an external me- . . . . 
tallic case indicated generally at 14. 
The front wall of the safe as illustrated is 

in the form of a doorframe 15 having a door 
way 16 formed therein. 

door indicated generally at 17 is mounted 
in the novel manner hereinafter set forth in 
detail for swinging movement to and from 
closing position in the doorway, and the in 
ner side, top, and bottom faces of the door 
frame and the outer side, top, and bottom 
faces of the door are preferably tongued and 
grooved with each other as illustrated, for 
interfitting with each other when the door is 
swung to s position, whereby when the 
door is closed there is no direct passageway 
for heat or flames to the interior of the com 
partment 11 between the door and the door 
8e. . . . . . C0 
The tonguing and grooving of the door 

and doorframe may be of any usual arrange 
ment, and the door may be provided with any 
usual bolt-work indicated generally by 18, 
and controlled in a usual manner by a lock.) 
which may be a combination lock 19. 
At one side of the safe preferably parallel 

with the side wall 20 thereof and at right 
angles to the front wall or door frame 15, a 
door carriage guide frame indicated gener-110 
ally by 21 extends preferably from the corner 
junction of the doorframe 15 with the side 
wall 20. . . . . . . . . . . . 
The carriage guide frame 21 extends rear 

wardly from the door frame 15, and a door 1:5 receiving opening 22 is formed in the front 
end wall 23 of the guide frame. , 
The guide frame 21 includes an upper hori 

Zontal guide track 24 and a lower horizontal 
guide track 25 extending parallel with each 
other and rearwardly from the front end wall 
23 of the frame. ... ' 
A door supporting carriage indicated gen. 

erally by 26 is roller mounted for movement 
in the guide frame from the front end to the 
rear end thereof, as by means of laterally and 
longitudinally spaced upper rollers. 27 
mounted for rotation about vertical axes on 
the upper end of the carriage 26 and rolling 
on opposite sides of the upper track 24, and 

to similar parts 
70 
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a lower roller 28 mounted for rotation about 

10 

a horizontal axis on the lower end of the 
carriage 26 and rolling on the top of the 
lower track 25. 
The lower roller 28, rotating about its 

horizontal axis, supports the vertical com 
ponent of the load applied upon the car 
riage 26, and transmits the vertical compo 
nent to the top of the lower track 25. 
The upper rollers 27, rolling against the 

opposite sides of the upper track 24, prevent 
twisting and lateral movement of the upper 

15 

20 

25 

end of the carriage; and for preventing twist 
ing and lateral movement of the lower end 
of the carriage, laterally and longitudinally 
spaced lower rollers 29 are mounted for rota 
tion at one side of the lower end of the car 
riage 26, and a secondary track 25 is located 
in the frame 21 and laterally spaced from 
the track 25 and the lower rollers 29 roll 
against opposite sides of the tracks 25 and 
25. . . 
The door 17 preferably includes sheet metal 

walls forming an outer shell 30, the interior 
of which is filled with heat resisting material 
31 and tension re-enforcing 32, and the front 
wall 33 of the shell 30 extends beyond the 
tongued and grooved side face 34 of the door 
adjacent the guide frame and when the door 
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is in closed position the front wall 33 extends 
across and closes the door receiving front 
end opening 22 of the guide frame. 
The door 17 is supported by and mounted 

for Swinging on the carriage 26 preferably 
by double hinge means indicated generally at 
35, and when the carriage is at the frontend 
of the guide frame, the door is adapted for 
swinging movement to and from closing posi 
tion in the doorway. c 
A latch device 35 mounted on the carriage, 

26 is employed to latch the door to the car 
riage and in the plane of the carriage. This 
Iatch is automatic in the latching action im 
mediately after the carriage starts to move 
rearwardly; and the latch is automatically 
released as the carriage approaches the for 
ward end of its movement, thus freeing the 
door from the latch and permitting it to be 
swung to closed position. , 

Novel adjustable tension means for main 
taining the carriage in door sustaining posi 
tion, that is, preventing racking of the car 
riage under the weight of the heavy door, are 
indicated generally at 36, and the tension 
means preferably include a flexible member 
37 which may be a chain as illustrated, and 
the upper end 37a of the flexible member 37 
is connected to the upper end of the carriage 
26, and the lower end 37b of the flexible mem 
ber 37 is connected to the lower end of the 
carriage 26. 
Means for sustaining and guiding the load 

applied to the flexible member 37 are provid 
ed preferably by sprocket rollers 38a, 38b, 
and 88c.; and the sprocket roller 38a is mount 

3 

ed for rotation at the upper rear portion of 
the frame 21; and the sprocket rollers 385 
and 386 are spaced from each other longitu 
dinally of the tracks; and the sprocket 385 
is mounted for rotation at the rear lower por 
tion of the frame 21; and the sprocket 38c 
is mounted for rotation at the forward lower 
portion of the frame 21. 
The flexible member passes rearwardly 

from its upper end 37a about the upper roll 
er 38a, and thence downwardly about the 

O 

75 

lower roller 38b, and thence forwardly about 
the lower roller 38c, and thence upwardly and 
rearwardly to the connection of its lower end 
37b with the lower end of the carriage. 

For adjusting the tension of the flexible 
80 

member 37, a turnbuckle 39 is preferably in 
terposed in the flexible member preferably 
between the sprocket roller 38a and the 
Sprocket roller 38b. 

Each latch means 35’ may include as illus 
trated a latch arm 40 mounted for rotation 
about a horizontal axis as on a pivot screw 
41 passing through a suitable bearing aper 
ture in the upper end of the arm 40 and screw 
ing into the carriage 26. 
Spring means 42 yieldingly urge the lower 

end of the latch arm 40 towards the front of 
the guide frame, and a stop 43 may be pro 
vided for limiting the forward movement of 
the latch arm. , 
When the door is swung from the open po 

sition to the position illustrated in Figs. 3 
and 6, the latch means 35’ each releasably en 
gage the door with the carriage in position 
permitting entrance of the door through the 

90 

OO 

door receiving opening 22 into the guide. 
frame. 
Means are provided which operate to re 

lease the latch means 35' from position en- 105 
gaging the door and the carriage when the 
carriage is moved to a predetermined for 
ward position, and the latch releasing means 
may each include a stop tongue 44 secured at 
the front of the guide frame 23 for being 
abutted by a pin 45 on the cooperating latch 
arm 40 when the carriage is moved to its ex 
treme forward position as illustrated in Figs. 
5 and 11. 
Means are provided for limiting the for 

ward movement of the carriage 26 and may 
include a tongue 46 depending from the bot 
tom face at the rear of the door wall 33 and 
movable for abutment against a stop 47 ex 
tending upwardly from the bottom of the 
guide frame 21. 
The improved apparatus as thus broadly 

set forth is adaptable for any type of door, 
but for facilitating seating of the tongued and 
grooved door 17 into the tongued and grooved 
door frame 15, the novel double hinge means 
35 cooperate with hinge pins 48 mounted at 
the upper and lower ends of the carriage side 
of the door frame 15 in the position ordi 
narily occupied by ordinary hinge pins, and 

5 
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each hinge pin 48 cooperates with a rearward. We claim: 
ly opening bearing slot 49 formed in a bracket 1. Apparatus for disappearing doors and 
50 mounted on the wall 83 of the door between the like including a door frame having a the door shell and the carriage. 

5. The double E. and the cooperating frame extending from and angular to the 
pin 48 and pivotal-bearing 49, as well as other door frame adjacent one side of the doorway, 
details of construction illustrated herein, but the guide frame having a door receiving 
not further described or claimed, comprise opening formed therein and spel from the 
the invention of Albert L. Abbott, William doorway, a carriage mounted in the guide 

10 C. Miller, and Charles E. Miller, and will be frame for movement towards and away from 
ters Patent. set forthin a companion application for Let- the doorframe, a door mounted on the car 
The present invention, while particularly in the doorway and a position inalinement 

taining the above set forth objects, is broadly frame, permitting movement of the door into 
adapted for use whereverit is desired to sup- the guide frame, means maintaining the car port a ponderous member such as a door or riage indoor sustaining position, and a rig 

doorway formed therein, a carriage guide 
to . 

75 

riage and movable between closing position 
adapted for use in safes as aforesaid for at with the door receiving opening of the guide 

the like on a carriage mounted for translatory idly carried wallon the door extending across 
movement in a guide frame. and forming a closure for the door receiving 
The present invention furthermore prefer- opening when the dooris in closed positionin 

and front end opening 22 of the guide frame extending rearwardly from the plane of said 

0 erably between the door shell and the car- of the structure; a carriage mounted to travel 

35 

ably includes protective means for prevent- the doorway. . . . . 
ing the fingers of an operator of the improved 2. In means of the character set forth a disappearing door safe 10 from being caught safe-structure having its front wall provided 
between the hinge side of the front wall 33. with a door frame and having lateral walls 
21. . . . door frame and having a carriage frame out The protective means may include a sec- side of and adjacent one lateral wall, said 
ondary closure member 60 which is hinge carriage frame having a track extending be 
mounted and spring-held on the wall 33 pref. tween the planes of the front and rear walls 
riage, and which extends over the door re-forwardly and rearwardly on said track, said 
ceiving opening 22 of the guide frame. carriage.comprising an upright mullion; a 
The operation of the secondary closure door swingingly mounted on said mullion, 

'member 60 is best understood in Figs. 1, 2 adapted to be swung from closed position 
and 5. The member is spring-held in the po- to the plane of the carriage frame, and vice 
sition shown in Fig. 1, but yields as shown in versa, when the mullion is at the front end of w 

- Fig. 2 in the operation of opening the door, its traverse; and a carriage-controlling de 
It will be understood that the member 60 vice connecting said carriage and said frame, serves as a guard to prevent the fingers of said device including flexible connecting 
E. standing near being accidentally means and supports therefor near the front 

C 

end of the framein which the door is housed trueu right position, regardless of the posi 
after it is opened. When the door is in the tion of said carriage. on said track. 
closed position shown in Fig. 1, the rigid 8. A structures defined in claim 2, in 
extension of the plate 33 covers the opening which said flexible connecting means com 
at front end of the guide-frame, and the prises a chain and said supports comprise g guard 60, lies adjacent the front waii pinions engaging said chain and journalled 

S 

50 Referring to Figs. 11 and 12, it will be un- and rear en own in Figs. 1 and 2. on the E. frame at points near the front 
o s of traverse of said mullion. 

derstood that when the door is shoved rear- 4A structure as specified in claim 2, in Wardly into the guide-frame, the tension which said flexible connecting means com 

S. t between the rear end of the extension and rear ends of the trayerse of said mullion, 
of the plate 33 and the wall 23 at the front said device serving to hold said mullion in 

100 

OS 

0. 

il6 

: chain 86 has a compensating movement prises a chain having its ends secured to the . . 
which permits this action, but nevertheless upper and lower endportions of said mullion, serves to held the mullion 26, accurately in E. said supports comprise pinions mounted 
E. FE As has been stated, the on the carriage frame, one at the lower front weighto 

forwardly,but the tension chain counteracts portion of said frame, and one at the upper 
or counter-balances this tendency. siear portion of said frame. The foregoing, detailed description has 5. A structure as specified in claim 2, in 
been given for clearness of understanding which said flexible connecting uneans and said 
only and no unnecessary limitations should supports are disposed in a plane outside of 
be understood, therefrom but the appended and parallel with the plane in which said 

- - - - 122. 
claims should be be construed as broadly as mullion travels. 
permissible in view of the prior art. 6. In means of the character set forth: a 

lec 
the door tends to tilt the carriage portion of said frame, one at the lower rear 

25 



1,878,523 5 

safe-structure having its front wall provided 
with a door frame and having lateral walls 
extending rearwardly from the plane of said 
door frame; a closed chamber outside of and 

5 parallel with one end-wall of the safe-struc 
ture, constituting a carriage-frame equipped 
with a track, said chamber having at its front 
wall a vertical opening; a carriage mounted 
on said track, comprising an upright mullion 

10 adapted to travel forwardly and rearwardly 
in said chamber; a door swingingly mounted 
on said, mullion and movable through said 
opening, said door having a rigid extension 
adapted to form a closure for the opening and 
a carriage-controlling device connecting said 
carriage and frame, said device including 
flexible connecting means having its ends se 
cured to the upper and lower portions of said 
mullion, and supports therefor journalled 20 on said frame, said supports being disposed, 
one at the lower front corner, one at the lower 
rear corner, and one at the upper rear corner 
of said frame. 

7. A structure as specified in claim 6, in 
2 which the flexible connecting means and the 

supports therefor are located within the 
chamber outside of the plane of traverse of 
said carriage. 

8. In a structure of the character set forth: 
a guide-frame provided with a track; a car 
riage movable on said track comprising an 
upright mullion; a door swingingly mounted 
on said mullion, adapted to swing from a 
position in the plane of said guide-frame to 
a position at right angles thereto, and vice 
versa, when said carriage is at the forward 
end of its traverse; and a carriage-controlling 
device located at one side of the plane in 
which said carriage travels connecting said 
carriage and frame, said device including 
flexible connecting means and supports there 
for near both ends of the path traversed 
by said carriage, said supports permitting 
compensating movement of said flexible 
means as the carriage travels. 

9. In means of the character set forth: a 
safe-structure having a front wall provided 

- with a door frame and having lateral walls 
extending rearwardly from the front wall; 
a carriage guide frame disposed outside of 

means comprises a latch mounted on said 
carriage and adapted to engage said exten 
sion to secure the door and carriage together 
in a plane permitting a retreating movement 
of said door. 

11. A structure as specified in claim 9, in 
which said releasable means for latching the 
door and carriage together comprises a latch 
mounted on said carriage, and means for au 
tomatically actuating said latch. 

12. A structure as specified in claim 6, in 
which a guard member is hinged to the rigid 
extension of said door and projects beyond 
the free vertical edge thereof when the door 
is in closed position. 

In testimony that we claim the above, we 
have hereunto subscribed our names. 

ALBERTL, ABBOTT. 
WILLIAM C. MILLER. 

and parallel with one lateral wall of said 
structure; a carriage mounted in said guide 
frame for forward and rearward movement 
therein; a door swingingly mounted on said 
carriage and movable between closing posi 
tion in said door frame and a position in the 
plane of said carriage guide-frame; and re 
leasable latching means for latching the door 
and the carriage together in position permit 
ting movement of the door into the guide 
frame. 

10. A structure as specified in claim 9, in 
which the door is provided with a rigid ex 
tension projecting beyond the door-support 
ing hinges, and in which said releasable 
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