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[57] ABSTRACT 
A drawer being slideably movable between a ?rst and 
a second position by a pneumatically powered linkage 
mechanism or alternatively by a manual operator. A 
mechanism connected to the drawer for operating a 
door by movement of the drawer_ A spring biased lost 
motion safety device interposed in the door operating 
mechanism. 

11 Claims, 10 Drawing Figures 









3,880,345 
1 

PNEUMATIC DRAWER APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to moveable 
drawers, and more particularly to the type of drawer 
for use in banks wherein a window is positioned above 
the drawer in between its extreme positions. 
One of the most critical problems in this kind of 

drawer is ?nding a dependable operating mechanism. 
Another of the critical problems is providing a drawer 
which is safe for use by even the most inexperienced 
personnel. 

SUMMARY OF THE INVENTION 

The invention relates to a safe and dependable pneu 
matic actuator and a manual backup actuator for mov 
ing a door and a drawer simultaneously. The manual 
backup actuator also serves to disengage the pneumatic 
actuator. 
An object of the present invention is to provide a sim 

ple and dependable moveable drawer mechanism. 
Another object is to provide a dependable backup 

actuating mechanism. 
A further object of the invention is to provide a door 

opening mechanism actuated by movement of the 
drawer. 

Still another object of the invention is to prevent in 
jury to a human hand if caught in the door. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial top view of the cabinet holding the 
drawer apparatus. 
FIG. 2 is a side cross-sectional view of the cabinet. 
FIG. 3 is a front view of the cabinet. 
FIG. 4 is a partial front view of the cabinet with the 

front door down but omitting the pneumatic controls 
normally on the door. 
FIG. 5 is a partial cross-section side view of the cabi 

net showing the operating mechanism. 
FIG. 6 is a partial cross-sectional side view showing 

the hand placed in the door. 
FIG. 7 is a perspective, partially exploded view of the 

pneumatic linkage mechanism. 
FIG. 8 is a perspective, partially exploded view of the 

linkage releasing mechanism. 
FIG. 9 is a perspective, partially exploded view of the 

door moving mechanism. 
FIG. 10 is a front view similar to FIG. 4 but showing 

the pneumatic control apparatus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In general the disclosed embodiment of this invention 
illustrates a cabinet drawer unit I0 as shown in FIGS. 
I - 3 which has a moveable drawer l5 inside thereof. 
A linkage mechanism 1] (FIG. 7) for moving the 
drawer I5 is powered by pneumatic controls 12 (FIG. 
I0). An alternate manual operator 13 (FIG. 8) also op 
erates to release the linkage mechanism 11 (FIG. 7). A 
door operating mechanism (FIG. 9) operates in re 
sponse to movement of drawer 15 to open or close door 
I4. 
FIG. I shows a cabinet 10 having a top member 20 

thereon. A glass partition 16 is mounted on the top 
member 20 as in devices of this type which are used in 
banks and similar places. Openings 25, 26 and groove 
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27 have been cut in top member 20 for reasons which 
will be discussed hereafter. 
As shown in FIG. 2 a door 17 is mounted by a hinge 

to the front of cabinet 10. Access opening 18 leads to 
a space I9 for the linkage mechanism 11. A storage 
space 29 has a door 2 and a handle 22 on the front 
thereof. FIG. 2 shows a drawer 15 which is mounted 
under cabinet top member 20, and is slideable along 
conventional tracks 23 (FIG. 4) to and from a position 
on the left side of glass partition 16 to the position 
shown in dashed lines on the right side of partition 16. 
A carpet insert 24 is shown in drawer 15 to facilitate 
removal of objects or papers placed in the drawer. 
FIGS. 3 and 4 show from views of the cabinet, FIG. 

3 showing door 12 in a closed position and FIG. 4 
showing door 14 pivoted to an open position to expose 
drawer IS and allow access to the actuating mecha 
nisms. 
A pneumatic cylinder 30 and linkage mechanism for 

operating the drawer can best be seen in FIGS. 5 - 7. 
Pneumatic cylinder 30 is of a conventional type and is 
pivotally mounted to frame 24 (FIG. 5) at pivot 31. 
Cylinder 30 forms a part of the motive means and is 
connected to a lever 32 which is attached to frame 24 
by pivot 33. Lever 32 is connected by pivot 34 to a 
lever 36 which is pivotally connected to the drawer by 
means of a clevis 37 connected to a housing 38 which. 
in turn, is rigidly connected to the drawer 15. As can 
best be seen in FIG. 5 by the use of full and dotted lines. 
the above stated linkage apparatus, in conjunction with 
cylinder 30, will move the drawer between its extreme 
positions. 
The pneumatic controls 12 which provide the motive 

power for air cylinder 30 can best be seen in FIG. 10. 
A main air supply line 41 connects to an air filter 42 
which takes the moisture out of the air line and thereby 
out of the control mechanism. Air filter 42 in turn con 
nects to pressure regulator and gauge 43 to maintain 
the air pressure at the desired constant pressure. Con 
ventional lubricating device 44 operates to provide a 
small amount of oil to flow in the line to keep the seals 
in the cylinder and elsewhere lubricated to prevent 
their drying out, thus obviating failure of the seals. 
Conventional valve 46 is mounted on door 17 and is 
connected to the air supply by connection to lubricat 
ing device 44 through line 45. Conventional regulating 
valve 47, which automatically controls the rate of flow 
through it, is connected to valve 46 and to line 48 
which leads to the back side of cylinder 48. Regulator 
valve 50, which is similar to valve 57, is also connected 
to valve 46 and leads to line 49 which in turn leads to 
the front side of air cylinder 30. Additionally, an ex 
haust line 51 leads from valve 46 to the atmosphere. 
A handle 52 (FIG. 3) is mounted on door I7 to oper 

ate valve 46 by rotation between two positions. A ?rst 
position of valve 46 connects the air supply through 
line 45 to regulating valve 47 and thereby line 48. This 
supplies the back side of cylinder 30 with air pressure. 
In that same position of valve 46 a connection is made 
between regulating valve 50 and thereby line 49 to the 
atmosphere line 51, to thereby connect the front side 
of cylinder 30 to the atmosphere, which serves to ex 
haust any air pressure from the front side of cylinder 
30. Rotation of handle 52 to its other extreme position 
moves valve 46 to reverse the ports of the previous po 
sition. In this second position of the valve 46, supply 
line 45 connects to regulating valve 50 and thereby to 
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line 49 and the front side of cylinder 30. Also in this 
second position, regulating valve 47 and thereby line 
48 and the back side of air cylinder 30 is connected to 
atmosphere through line 51 to thereby exhaust pres 
sure from the backside of cylinder 30. It is to be under 
stood that cylinder 30 is of a conventional type having 
a piston forming a chamber on each side thereof. The 
rear and front chambers connect with lines 48 and 49 
respectively. 
Moving linkage mechanism 32 — 37 from the position 

shown in solid lines in FIG. 5 to the position shown in 
dashed lines in FIG. 5 is effected by moving handle 52 
to the other extreme position, which causes ?uid (air) 
to be supplied to line 48 and thereby to the backside of 
cylinder 30, and to exhaust ?uid from the front side of 
cylinder 30 through line 49 and exhaust line 51. Again 
moving the handle 52 to its original position moves the 
linkage mechanism 32—37 from the position shown in 
dotted lines in FIG. 5 to the position shown in solid 
lines in FIG. 5 by connecting the air supply to the front 
side of cylinder 30 through line 49 and exhausting the 
backside of cylinder 30 through line 48. As a result of 
operation of the linkage mechanism 32 - 37 and the 
cylinder 30, the drawer 15 is moved from below the ca 
shier opening 26 to the customer opening 25, and back 
again. 
The backup manual actuator can best be seen in 

FIGS. 5, 7 and 8. A slot 6l is formed in housing 38 for 
reception of a handle 28 (FIG. 7). At the bottom end 
of the slot 6] the handle abuts an L-shaped member 62, 
which is rigidly connected to bar 63. Pivoted bar 63 is 
biased by spring 65 to the position shown in FlGS. 5 - 
7. Since bar 63 is pivoted at pin 64, the abutment of 
member 62 with handle 28 causes downward move 
ment of the end of bar 63 having L-shaped member 62 
thereon as best shown in FIG. 8, by overcoming the 
force exerted by spring 64. Once handle 28 moves bar 
63 to the position shwon in FIG. 8, pin 66 of clevis 37 
is free of slot 67 and is then also free to move from slot 
68, which it will readily do by the mere weight of the 
linkage 36 — 37. 
The link 36 then drops down into access opening 18 

and the drawer is then free to be moved without mov 
ing the linkage and cylinder 30. The handle 28 is also 
then free to move in groove 27 (FIG. 1) in cabinet top 
member 20 to thereby effect movement of the drawer 
between its extreme positions. lt will be understood 
that the linkage connected to clevis 37 may be easily 
re-connected to the drawer by sliding pin 66 into slot 
68 of housing 38 and then removing handEe 28, 
whereby spring 39 will move bar 63 clockwise as 
viewed in FIG. 8 so as to move slot 67 over pin 66 to 
make a positive pivotal connection. 
FIG. 9 shows the operating mechanism for door 14. 

Cylinder 70 is attached to the drawer 15 by pivotal 
member 71 being fastened to support 39 of manual op 
erator l3. lnside cylinder 70 is disposed a piston-like 
spring retainer 72 being biased to the left by a coil 
spring 73 (FIG. 6). Rod 74 is connected to piston-like 
spring retainer 72 and is in turn connected by pin 76 to 
lever 77. Lever 77 is rigidly connected at connector 75 
to the door 14 by means of rod 78 which is pivotally 
mounted to the cabinet or frame by pivotal mountings 
79. 
When the drawer 15 is moved from its left extreme 

position as seen in solid lines in FIG. 5 to its right-most 
position as seen in dotted lines in FIG. 5, member 39 
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4 
is, of course, carried along with the drawer l5 and con 
sequently pushes cylinder 70 and thereby lever 77 to 
the extreme right also. This movement causes the door 
14 to also move by pivoting from a position shown in 
solid lines in FIG. 5 to the position shown in dashed 
lines in FIG. 5. The cylinder 70 and its associated 
mechanism forms a lost motion device which serves 
two basic functions. Spring 73 forces the rod and lever 
linkage of the drawer to remain in a tightened condi 
tion and eliminates the need for adjustments to the 
linkage and door mounting, to thereby exert a contin 
ual closing force upon door 14. More importantly, cyl 
inder 70 and its associated mechanisms, including 
spring 73, serve as a resilient safety device such that 
when an object, for example a human hand, is caught 
between the door 14 and the opening 25 in cabinet top 
member 20, the spring will absorb the greater part of 
the closing force rather than the object or hand to 
thereby prevent injury to the object or hand. 
From the above it can be seen that a person sitting or 

standing at the cabinet has leg room under access open 
ing 18, as well as having access to storage space 29 by 
grasping handle 22 (FIG, 2). Under normal conditions 
the cabinet has a height more adapted for standing. Ob 
jects or papers placed in drawer 15 by the person at the 
cabinet on the left may then be transferred to a person 
on the right side of the glass partition 16 by turning 
switch 52 or by using the manual operator 13 to move 
the drawer 15 to the right, which opens door 14 simul 
taneously. Objects or papers may in turn be safely 
transferred from the right side of the partition 16 to the 
left side by either the manual or pneumatic actuating 
devices by merely reversing the process. 
Obviously many modifications and variations of the 

present invention are possible in light of the above 
teachings. It is therefore to be understood that, within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
We claim: 
1. A drawer unit comprising: 
a frame; 
a drawer slideably mounted to the frame and having 
a first and a second position with respect to the 

frame; 
a member rigidly attached to the frame having an 
open space therein which is aligned with said 
drawer in the second position of the drawer; 

a door disposed in the open space and mounted on 
said member for opening or closing the open space; 

means for moving said door to a closed position when 
said drawer is in the first position and moving said 
door to an open position when said drawer is in the 
second position, and said means for moving in 
cludes a lever rigidly connected to said door and 
operably and pivotally connected to said drawer. 

2. The drawer unit of claim 1 having resilient means 
operably connected between the door and the drawer 
to prevent injury should a human hand be caught be 
tween the door and said member. 

3. The device of claim 1 including: 
lost motion means mounted between the drawer and 

the rigid connection of the lever to the door. 
4. The drawer unit of claim 3 wherein said lost mo 

tion means includes a spring biasing means. 
5. The drawer unit of claim 3 wherein said lost mo 

tion means comprises: 
a cylinder connected to the drawer; 
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a retainer disposed within the cylinder; 
a rod connected to the retainer and extending into 
one end of the cylinder; and 

means biasing the retainer in a direction to exert a 
closing force upon the door. 

6. The drawer unit of claim 1 including: 
linkage means pivotally connected to said frame at 
one end and pivotally and opperably connected to 
said drawer at the other end. and moveable with 
said drawer to said ?rst and second positions; and 

motive means for moving said linkage means and 
thereby said drawer to or from said ?rst and second 
positions. 

7. The drawer unit of claim 6 wherein said motive 
means comprises a ?uid operated cylinder. 

8. The drawer unit of claim 6 including: 
alternative means for moving the drawer between the 

?rst and second positions of the drawer. 
9. The drawer unit of claim 8 wherein the alternative 

means for moving the drawer comprises: 
a housing attached to said drawer and having an 
opening therein; 

a handle for reception into said opening; and 
means for releasing said linkage from said drawer 
when said handle is received in said slot. 

H]. A drawer unit comprising: 
a frame; 
a drawer slideably mounted to said frame and having 
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a ?rst and a second position with respect to said 
frame; 

a ?rst means for moving said drawer being connected 
to said frame and having a connection to said 
drawer; 

a second alternative means for moving the drawer in 
cluding a housing having an opening therein and a 
removeable handle means for reception into the 
opening; and 

means for releasing the connection of the drawer to 
the ?rst means for moving upon insertion of said 
handle means into said housing. 

11. The drawer unit of claim 10 wherein said means 
for releasing the connection of the drawer to the ?rst 
moving means comprises: 

a pin connected to the ?rst moving means; 
a slot in the housing receiving the pin; 
a bar pivotally attached to the housing; 
a spring biasing the bar to one position; 
the handle means being operable to abut one end of 

the bar and pivot the bar to another position; 
a slotted portion on the other end of said bar receiv 

ing the pin in said one position of the bar to thereby 
form the connection between the drawer and the 
first moving means, and the slotted portion being 
moved from said pin in the other position of said 
bar to thereby release the pin, 

llt * * * * 


