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[57] ABSTRACT 

The push-pull pneumatic tube system includes two terminals 
connected together by a single tube. One terminal is selective 
ly subjected to a positive or negative pressure in order to push 
the carrier to the remote terminal or to pull the carrier to the 
near terminal. A simple spring gravity or friction held door 
may be used on the receiver part of the near terminal without 
danger of its being blown open, by providing a bypass opera 
tive in response to the existence of positive air pressure. 

13 Claims, 5 Drawing Figures 
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PUSH-PULL PNEUMATIC TUBE SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to a conveyor tube system especially 
adapted for use in a drive-in bank. One prior art approach is to 
use two tubes, both subject to vacuum, one of the tubes being 
used to send a carrier from the inside terminal cage to the out~ 
side drive-in station, and the other being used to send a carrier 
tube from the outside drive-in station to the inside terminal 
cage. This arrangement, however, is an extravagance because 
the carrier is not ordinarily sent from both stations simultane 
ously. One carrier and tube, in fact, are adequate to serve all 
of the usual requirements. Thus, for example, the customer 
may transmit cash, checks and his bank book in the carrier 
and subsequently receive back his bank book showing the ap 
propriate entries; or, the customer may send a check together 
with appropriate identi?cation, and thereafter receive the 
cash. Thus, the return transmission is ordinarily dependent 
upon ?rst receiving the contents of the carrier. Accordingly, a 
single tube system should su?ice. 
Two-way single tube systems have long been known. One of 

the two terminals is selectively subjected to a positive or nega 
tive pressure in order to send a carrier under pressure to the 
remote station and receive the carrier from the remote station, 
respectively. This arrangement works satisfactorily except for 
the fact that the pressure blows the door of the near terminal 
open; the door must be kept closed if adequate pressure is to 
be developed to send the carrier to the remote station. If the 
power or blower unit is located adjacent the teller's terminal, 
the teller can be depended upon to close the terminal door 
and to move a latch into position. However, in the interests of 
saving inside space, it is usually desirable to locate the power 
or blower unit outside and near the customer terminal. But the 
customer can’t be relied upon to move a latch into position. 
The primary object of this invention is to make it possible to 

use a simple spring, gravity or friction held door on the outside 
terminal of a push-pull system in which there is no danger of 
the door blowing open despite the fact that the power unit is 
located adjacent the outside terminal. 

It has been proposed to use a terminal in which the door is 
driven by a motor to open and closed positions. To prevent in 
jury to a hand left in the door, a friction coupling must be pro 
vided between the motor and the door. Positive air pressure 
may overcome the friction to open the door with consequent 
loss of driving power. 

BRIEF SUMMARY OF THE INVENTION 

In order to achieve the foregoing object, I provided a simple 
adapter mechanism that bypasses pressurized air from the 
receiver space closed by the door. Valves are moved into 
proper position in response to the existence of positive or 
negative pressure. On the negative pressure mode, one valve 
opens while another closes in order to subject the terminal box 
itself to a negative pressure whereby the carrier is impelled 
into the terminal space. On the positive pressure mode, a 
bypass is effected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A detailed description of the invention will be made with 
reference to the accompanying drawings. These drawings, un 
less described as diagrammatic or unless otherwise indicated, 
are to scale. 

FIG. 1 is a diagrammatic view of a pneumatic tube system 
incorporating the present invention. 

FIG. 2 is a front elevational view of the outside of customer 
terminal. 

FIG. 3 is a vertical sectional view taken along a plane cor 
responding to line 3-3 of FIG. 2. 

FIG. 4 is a transverse sectional view taken along a plane cor 
responding to line 4-4 of FIG. 3. 

FIG. 5 is a fragmentary section view similar to FIG. 3 but il 
lustrating a modi?ed form of the present invention. 
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2 
DETAILED DESCRIPTION 

The following detailed description is of the best presently 
contemplated modes of carrying out the invention. This 
description is not to be taken in a limiting sense, but is made 
merely for the purpose of illustrating the general principles of 
the invention since the scope of the invention is best de?ned 
by the appended claims. Structural and operational charac 
teristics attributed to forms of the invention ?rst described 
shall also be attributed to fonns later described, unless such 
characteristics are obviously inapplicable or unless speci?c 
exception is made. 

FIG. 1 shows an inside or teller terminal 10 and an outside 
or customer terminal 12. A carrier (not shown) is sent back 
and forth between the terminals 10 and 12 through a single 
pneumatic tube 14. Opposite ends of the tube 14 connect with 
?ttings 16 and 18 at the bottom of the terminals. An adapter 
box 20 to be hereinafter described forms the lower section of 
the outside terminal 12. 
The carrier is moved by the “push-pull" method in which 

one of the terminals, in this instance the outside terminal 12, is 
subjected either to a positive or negative air pressure. When 
subject to a positive air pressure, the carrier is blown back to 
the inside terminal. When subjected to a negative air pressure, 
the carrier is sucked to the outside terminal. The pressure is 
generated by a blower 22 having an air inlet 24 and an air out 
let 26. The outlet 26, at which a relative positive pressure is 
developed, can be connected to a ?tting 28 at the bottom of 
the terminal 12 while the inlet 24 is subjected to the ambient. 
Alternatively, the inlet 24, at which a relative negative pres 
sure exists, can be connected to ?tting 28 while the outlet 26 is 
connected to the ambient. The alternate modes of connection 
of the blower 22 to the terminal 12 are determined by a suita 
ble four-way valve 30. The four-way valve 30 may be remotely 
controlled, as by suitable switches adjacent the teller's ter 
minal 10. It may also be controlled in response to the carrier 
being dropped into one end or the other of the tube 14. 
The upper section of the customer terminal 12 is a receiver 

32 (FIG. 3) in which the arriving carrier comes to rest. The 
receiver 32 is mounted on top of the adapter by suitable 
means. In order to arrive in the receiver, the carrier C (shown 
in phantom lines) must pass through an antechamber A of the 
adapter 20 into the bottom of which the tube ?tting 16 pro 
jects. A vertical partition 34 divides the the interior of the 
adapter 20 into front and rear sections, the front section being 
the antechamber and the rear chamber being a pressure 
chamber B into the bottom of which the blower ?tting 28 pro 
jects. 
The arriving carrier passes beyond the upper end opening 

36 of the tube ?tting l6 and then into the lower end opening 
38 of a guide 40. The upper end of the guide 40 is situated in 
the frontal part of the receiver 32. Its forward portion is cut 
away to form a semicylindrical cradle part 42 for the carrier C. 
A spring catch 44 is pushed rearwardly as the carrier C ar 

rives at its station and then returns to hold the carrier in place 
where it is accessible upon opening of a translucent access 
door 48. The door 48 is biased to close. This could be done by 
hinging the door at the top for gravity bias. However, for best 
access, the door is hinged at the bottom. Accordingly, a spring 
50 is provided. If desired, a magnetic latch (not shown) may 
be provided to impose a slight restraint against opening. 
The carrier C is caused to arrive at the station 12 by subject 

ing the receiver box 32 to a vacuum or negative pressure. The 
negative pressure at the fitting 28 is conducted to the receiver 
32 via an opening 52 at the top of the pressure chamber B. 
The opening 52 is normally closed by a valve closure 54 spring 
mounted in the chamber B. A negative pressure in the 
chamber B causes the valve closure 54 to open. 
The partition 34 has an opening 58 normally closed by a 

valve flap 60 pivotally mounted in the antechamber. The ?ap 
60 is gravity-biased to close. Upon the existence of negative 
pressure in the pressure chamber B, the flap 60 snaps tightly 
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closed. Air from the tube 14 is caused to flow in a circuit as 
follows: tube 14, antechamber A, receiver 32, pressure 
chamber B, to the blower section side. The carrier is thus 
drawn to the terminal 12. 

in order to return the carrier C to the teller terminal, the 
latch 44 is released by a solenoid 62. The carrier drops into 
the tube 14. The four—way valve then imposes a positive pres 
sure at the pressure chamber B. Under such circumstances, 
the spring mounted valve 54 remains closed.- The ?ap valve 60 
is caused to swing to engage the edges of the oblique opening 
38 of the guide 40. The air pressure is thus conducted to the 
tube 14 in a circuit that bypasses the receiver 32. The carrier 
is urged to move in the tube 14 while the receiver 32 is iso 
lated from the positive pressure. The door 48 is not subjected 
to any air pressure tending to open it. Moreover, inadvertent 
opening of the door in no way disrupts the operation. 
As the valve 60 moves from the full-line position shown in 

MG. 3 to the phantom-line position, the receiver 32 is momen 
tarily subjected to a pressure surge. This surge is precluded 
from moving the door 48 by the aid of a surge valve 64. This 
valve is in the form of a resilient ?ap that closes a small open 
ing 66 at the back of the receiver 32. The valve 64 has much 
less inertia than the door and thus opens first, preventing a 
pressure build-up that might open the door. 

In the form of the invention shown in FIG. 5, the same 
adapter 20 is provided as before. The door 102, in this in 
stance, is moved by a friction drive roller 104. The drive roller 
may be operated by an electric or pneumatic motor which 
may be remotely controlled. The friction drive roller engages 
a ring drive 106 attached to the door 102. A traveling carrier 
check 108, in the present instance, is mounted on the ring 
drive 106. The door has a cradle 110 for the carrier 112. As 
the door opens, the carrier 112 is accessible. Only the friction 
between the ring 106 and the roller 104 holds the door in 
closed position. The receiver is isolated from any positive 
pressure that might open the door and break the circuit. 

1 claim 
1. In a pneumatic tube system of the push-pull type: 
a. a pair of terminals; 
b. a single tube connecting the terminals for transporting 

therethrough a pneumatic tube carrier in either direction 
between the terminals; 

c. means forming a pressure chamber at one of said ter 

minals; 
d. said one of said terminals having a receiver chamber for 

said pneumatic tube carrier; 
c. said receiver chamber having an exterior access door nor 

mally yieldingly held in closed position; 
f. a power unit for selectively subjecting said pressure 
chamber to a positive or a negative pressure; 

g. means operative upon the existence of a negative pres 
sure at said pressure chamber for establishing an air cir 
cuit including, in series, said tube, said receiver chamber 
and said pressure chamber; and 

h. means operative upon the existence of a positive pressure 
at said pressure chamber for establishing an air circuit in 
cluding, in series, said pressure chamber and said tube 
with said receiver chamber excluded from the circuit. 

2. The pneumatic tube system as set forth in claim 1 in 
which an adapter box provides said pressure chamber at one 
part thereof, and provides an antechamber at another part 
thereof, said receiver chamber being connected to said 
adapter box to register both with said antechamber and said 
pressure chamber, said tube being connected to said an 
techamber; said circuit establishing means including: 

a. a first check valve between said antechamber and said 
pressure chamber that opens in response to the existence 
of a positive pressure in said pressure chamber and that 
closes in response to the existence of a negative pressure 
in said pressure chamber; 

b. a second check valve between said receiver chamber and 
said antechamber that opens in response to the existence 
of a negative pressure in said pressure chamber and that 
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4 
closes in response to the existence of a positive pressure 
in said pressure chamber; and 

c. a third check valve between said receiver chamber and 
said pressure chamber that opens in response to the ex 
istence of a negative pressure in said pressure chamber 
and that closes in response to the existence of a positive 
pressure in said pressure chamber. 

3. The pneumatic tube system as set forth in claim 2 in 
which said ?rst and second check valves include a common 
flap closure swingable in said antechamber between a valve 
seat fonned about an opening between said antechamber and 
said pressure chamber and a valve seat formed about an open 
ing between said antechamber and said receiver chamber. 

4. The pneumatic tube system as set forth in claim 2 
together with a fourth check valve between said receiver 
chamber and the ambient and arranged to open only in 
response to an excess pressure in said receiver chamber; said 
fourth check valve having a much lower inertia than said door 
whereby transient pressure rise in said receiver chamber is in 
adequate to open said door. 

5. The pneumatic tube system as set forth in claim 1 in 
which said door is spring biased to close. 

6. The pneumatic tube system as set forth in claim 1 in 
which said door is moved to open and close by a pulley seg 
ment and a friction roller. 

7. The pneumatic tube system as set forth in claim 1 in 
which said one terminal is located to be accessible in a drive-in 
establishment, said other terminal being located inside a build 
ing structure. 

8. In a pneumatic tube system of the push-pull type: 
a. a pair of terminals; 
b. one of said terminals having an upper section comprising 

a receiver box and a lower section comprising an adapter 
box; 

c. said adapter box having a partition dividing said box into 
an antechamber and a pressure chamber; 

d. a single tube extending between the terminals, one end of 
said tube being connected to the bottom of said an 
techamber; 

e. a power unit for selectively subjecting said pressure 
chamber to a positive or a negative pressure; 

f. said receiver box having spaced openings respectively to 
said antechamber and said pressure chamber; 

g. said receiver chamber having an access door normally 
yieldingly held in closed position; 

h. means responsive to the existence of a negative pressure 
in said pressure chamber for establishing an air circuit in 
cluding, in series, said tube, said antechamber, said 
receiver chamber and said pressure chamber; and 

i. means responsive to the existence of a positive pressure in 
said pressure chamber for establishing an air circuit in 
cluding, in series, said pressure chamber, said an 
techamber and said tube with said receiver chamber ex 
cluded from the circuit. 

9. The pneumatic tube system as set forth in claim 8 in 
which said pressure responsive means include: 

a. a ?rst check valve between the antechamber and said 
pressure chamber that opens in response to the existence 
of a positive pressure in said pressure chamber and that 
closes in response to the existence of a negative pressure 
in said pressure chamber; 

b. a second check valve between said receiver chamber and 
said antechamber that opens in response to the existence 
of a negative pressure in said pressure chamber and that 
closes in response to the existence of a positive pressure 
in said pressure chamber; and 

c. a third check valve between said receiver chamber and 
said pressure chamber that opens in response to the ex 
istence of a positive pressure in said pressure chamber. 

10. The pneumatic tube system as set forth in claim 9 in 
which said first and second check valves include a common 
?ap closure swingable in said antechamber between a valve 
seat formed about an opening between said antechamber and 
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said pressure chamber and a valve seat formed about an open 
ing between said antechamber and said receiver chamber. 

11. The pneumatic tube system as set forth in claim 9 
together with a fourth check valve between said receiver 
chamber and the ambient and arranged to open only in 
response to an excess pressure in said receiver chamber; said 
fourth check valve having a much lower inertia than said door 
whereby transient pressure rise in said receiver chamber is in 
adequate to open said door. 

12. The pneumatic tube system as set forth in claim 9 in 
which said one terminal is located to be accessible in a drive-in 
establishment, said other terminal being located inside a build 
ing structure. 

13. A terminal for a pneumatic tube system of the type 
wherein a carrier is transported either to or away from said 
terminal through a single tube comprising: 

a receiver chamber, 
an adapter chamber attached to the bottom of said receiver 
chamber and having a vertical, apertured partition divid 
ing the adapter chamber into an antechamber and a pres 
sure chamber, said single tube being connected to the 
bottom of said antechamber, 

a carrier receiving cradle in said receiver chamber and hav 
ing a carrier entrance guide extending downwardly into 
said antechamber in alignment with said single tube, the 
upper end of said cradle having openings permitting air 
?ow into another portion of said receiver chamber, 
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6 
a ?ap valve pivotally mounted within said antechamber to 

swing between a ?rst position blocking the aperture in 
said partition and a second position blocking the bottom 
of said entrance guide, 

a spring mounted valve attached within said pressure 
chamber to block an opening into said receiver chamber 
other portion when positive pressure is present in said 
pressure chamber, and to unblock said opening when a 
negative pressure is present in said pressure chamber, 

a stop member for permitting unimpeded entrance of a car 
rier into said cradle and for retaining said carrier within 
said cradle thereafter, 

a power unit for selectively subjecting said pressure 
chamber to a positive or a negative pressure, 

negative pressure establishing an air circuit including, in se 
ries, said tube, said receiver chamber and said pressure 
chamber, thereby sucking a carrier from said tube 
through said antechamber and said guide into said cradle, 

release of said stop member permitting said carrier to drop 
into said tube, subsequent positive pressure in said pres 
sure chamber swinging said ?ap valve into said second 
position blocking air flow into said receiver chamber and 
establishing an air circuit including, in series, said pres 
sure chamber, said antechamber and said tube, thereby 
urging said carrier through said tube away from said ter 
minal. 


