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ABSTRACT OF THE DISCLOSUIRE 
A pneumatic tube system including carrier dispatch 

stations and carrier destination stations in which the di 
verter switch. Y's for routing a carrier to a particular station 
are pneumatically operated. In the single-loop system, 
manually operated pressure selector switch dial unit is 
provided at each dispatch station for providing a selected 
one of a plurality of output pressures which are respec 
tively indicative of the addresses of the destination sta 
tions. Pressure responsive means located at each of the 
destination stations actuates the switch Y associated with 
its particular destination station only upon receipt of 
pneumatic fluid at the pressure indicative of the address of 
the particular destination station. A dial signal conduit 
connects each of the pressure selector switch dial units in 
common with each of the pressure responsive means, 
Thus, when a carrier is dispatched, it travels to the partic. 
ular destination station the address of which corresponds 
to the selected pressure provided by the pressure selector 
Switch dial unit. Also disclosed are station dial interlock 
means, dispatch station door interlock means, station dial 
reset means, and means for preventing upset of pressure 
conditions in the main conveying tube when a station 
door is open. Amulti-loop system is additionally disclosed. 

This invention relates to pneumatic tube systems and, 
in particular, to a pneumatic tube system in which pneu 
matic fluid under pressure operates the control devices as 
well as providing the means for propelling carriers through 
the pneumatic tube system. 

It is a primary object of the present invention to pro 
vide a pneumatic tube system which includes a pneumatic 
control system offering the simplicity, reliability and ease 
of operation of pneumatic-fluid-operated control devices. 

It is another object of the present invention to provide 
a pneumatic tube system in which dispatch propulsion 
speed of the carrier may be independent of conveying sys 
tem pressure. 

It is still another object of the present invention to pro 
vide a pneumatic tube system which is versatile in terms 
of the number of stations and loops which can be used in 
the system, accommodation of additional functions, and 
further system expansion. 

It is a further object of the present invention to provide 
a pneumatic tube system which is characterized by rela 
tively low manufacturing, installation and maintenance 
costs and which makes use of a low cost form of carrier. 

It is yet another object of the present invention to 
provide a pneumatic control system embodying pneu 
matically operated control elements which includes inter 
lock arrangements for preventing simultaneous opera 
tion of more than one sending station apparatus and react 
arrangements for returning send station apparatus to 
standby condition. 

It is still another object of the present invention to pro 
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2 
vide a pneumatic tube system featuring automatic means 
for preventing upset of pressure conditions in the main 
pneumatic conveying tube when station door is open. 

Briefly described, the pneumatic tube system of the 
present invention includes a supply line for providing 
pneumatic fluid under pressure, a main carrier conveying 
tube provided with circulating fluid medium, at least one 
carrier dispatch station connected to the main carrier 
conveying tube by a dispatch branch tube and a plurality 
of carrier destination stations, each connected to the main 
carrier conveying tube by a destination branch tube. Also 
included are diverter means disposed at the junction of 
each of the destination branch tubes and the main car 
rier conveying tube for diverting the carrier to an asso 
ciated destination branch tube when the diverter means 
is in actuated condition. A manually-operated pressure 
selector switch dial unit is associated with the dispatch 
station and connected to the supply line for providing 
a selected one of a plurality of output pressures respec 
tively indicative of the addresses of the destination 
stations. Pressure responsive means are provided at 
each of the destination stations for actuating the 
diverter means associated with a particular designation 
station only upon receipt of pneumatic fluid at a pressure 
indicative of the address of the particular destination 
station, and a dial signal conduit is provided for connect 
ing each of the pressure responsive means in common to 
the pressure selector switch. Thus, when a carrier is dis 
patched from the dispatch station it travels to the destina 
tion station the address of which corresponds to the se 
lected pressure level provided by the pressure selector 
switch dial unit. The pneumatic tube system also prefer 
ably includes means for isolating each station send or re 
ceive chamber from the main conveying tube when the 
chamber door is open, means for automatically locking 
closed the doors of other dispatch stations when the door 
to the dispatch station to be used is opened, means for 
automatically disabling the selector switch dial units at 
other dispatch stations when the selector switch dial unit 
at a particular dispatch station is operated, and means for 
automatically resetting the selector switch dial units and 
unlocking the dispatch station doors when a carrier is 
received at a destination station. In multi-loop installa 
tions, each loop is provided with a separate dial signal 
conduit, and a loop selector switch is provided for ac 
tuating diverter means to the selected loop and also pres 
surizing the station selector dial units connected to the 
dial signal conduit associated with the selected loop. 

These and other features and objects of the present in 
vention will be better understood by reference to the fol 
lowing detailed description and to the accompanying 
drawings. 

In the drawings: 
FIGURE 1 is a schematic illustration of a preferred 

form of single loop pneumatic tube system in accordance 
with the present type of invention. 
FIGURE 2 is a schematic illustration of a typical dis 

patch station and destination station combination of the 
single loop system shown in FIGURE 1. 
FIGURE 3 is an elevational view of a selector switch 

and drive assembly suitable for use in providing actuation 
of a selected one of several diverters. 
FIGURE 4 is a partially cross-sectional view of one 

form of three-way switch valve suitable for use in per 
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forming certain switching functions in accordance with 
the present invention. 
FIGURE 5 is a side view partially in elevation and 

partially in cross-section illustrating certain component 
portions associated with each dispatch station in the Sys 
tem according to the present invention. 
FIGURE 6 is a partially cross-sectional view of one 

form of three-way switch valve suitable for use in per 
forming additional switching functions in accordance with 
the present invention. 
FIGURE 7 is a partially cross-sectional view of one 

form of two-way switch valve suitable for use in per 
forming further switching functions in accordance with 
the present invention. 
FIGURE 8 is a partially cross-sectional view of a wind 

gate arrangement and wind gate drive cylinder for use 
in the present invention. 
FIGURE 9 is a view partially in elevation and partially 

in cross-section of a station dial locking assembly for use 
in the present invention. 
FIGURE 10 is an elevational view of a station dial 

reset assembly for use in the present invention. 
FIGURE 11 is a schematic illustration of a portion of 

FIGURE 2 with modified circuit connections. 
FIGURE 12 is a partially cross-sectional view of a 

four-way switch valve for use in providing the modified 
circuit connections of FIGURE 11. 
FIGURE 13 is a schematic illustration of a multi-loop 

pneumatic tube system in accordance with the present 
invention. 
FIGURE 14 is an elevational view of a loop selector 

switch suitable for use in accordance with the present 
invention. 

Single loop system. 

Referring now to FIGURE 1, there is shown a single 
loop pneumatic tube system according to the present in 
vention. The pneumatic tube system includes a main car 
rier conveying tube means 11 which is conventional and 
therefore will not be described with particularity. In con 
ventional manner the main pneumatic tube would have 
an air intake and an air exhaust means (not shown) 
so as to provide circulating air moving in the direction in 
dicated by the arrow 11a for propelling carriers intro 
duced into the main carrier conveying tube 11. In 
FIGURE 1, the single loop system is shown with three 
sending and receiving stations 20, 60, and 80. This is by 
way of illustration only and the exact number of stations 
will depend upon the particular installation requirements 
and the equipment capacity. For example, 12 or more 
sending and receiving stations might be used in a single 
loop system. It will be noted that the stations 20, 60, and 
80 are respectively connected to the main carrier con 
veying tube by destination branch tubes 21, 61, and 81, 
respectively, and by dispatch branch tubes 22, 62, and 
82, respectively. The destination branch tubes 21, 61, 
and 81 receive carriers addressed to their associated 
stations 20, 60, and 80, respectively. For this purpose, the 
destination branch tubes 21, 61, and 81 are connected 
to the main carrier conveying tube 11 by switch. Y's 23, 
63, and 83, respectively. The dispatch branch tubes 22, 
62, and 82 transmit the carriers from their associated 
stations 20, 60, and 80, respectively, into the main carrier 
conveying tube 11 and, hence, are joined to the main 
carrier conveying tube 11 at junctions 24, 64, and 84. 

Interconnecting the stations 20, 60, and 80 are four 
lines or conduits 12, 13, 14 and 15. The respective func 
tions of these four conduits will be described in detail 
further on. At this point, however, it may be noted that 
the conduit 12 is a closed circuit conduit for transmitting 
dispatch station door lock pressure signals; the conduit 
13 is a closed circuit conduit for transmitting station dial 
and station interlock pressure signals; the conduit 14 is 
an air supply line for providing pneumatic fluid under 
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4 
conduit 15 is a closed circuit conduit for transmitting 
dial reset and dispatch door unlock pressure signals. The 
air Supply line 14 is connected at one end to conventional 
compressed air supply source 16. At its opposite end, 
the supply line 14 is dead-ended. 

Since each of the sending and receiving stations is 
identical to one another in terms of the functions per 
formed by their component elements, a description of 
these elements and their functions in relation to station 
20 shown in enlarged view in FIGURE 2 will simplify 
and shorten this detailed description. In FIGURE 2 it will 
be noted that the send-and-receive station 20 includes a 
receive chamber 25 at the end of the destination branch 
conduit 21 and a send chamber 26 at the beginning end 
of the dispatch branch conduit 22. Both chambers may 
be defined by any suitable or conventional casing which 
includes a normally closed door to seal the chamber from 
atmosphere. Referring additionally to FIGURE 5, there 
is shown in elevation a casing 261 for cooperating with 
a pivotal door 262 to define an interior station dispatch 
chamber such as 26 in FIGURE 2. The door 262 may, 
for example, extend outwardly beyond the sides of the 
casing 261 in order to provide projecting portions of 
the door for actuating or cooperating with certain con 
trol elements which will be described further on. In 
FIGURE 5, the door 262 is shown in cross-section as 
projecting outwardly from the drawing. The door in 
cludes a handle 263 and is pivoted about a hinge 264. The 
hinge 264 may be spring loaded to maintain the door 
262 normally closed. A similar arrangement may be used 
for defining the receive chamber 25 of FIGURE 2. 
When the door of the dispatch chamber 26 is opened, 

a Switch valve 27 is mechanically actuated to pass air at 
Supply pressure from a conduit 28 connected to the air 
supply line 14, to the local dispatch door lock cylinder 
29, and also to the dispatch station door lock conduit 12 
and to a GO switch valve 32. In FIGURE 5, the switch 
valve 27 and the local door lock cylinder 29 are shown 
in cross-section. As seen, the switch valve 27 is a two 
way switch valve, spring biased normally open. As soon 
as the door 262 is opened, the plunger 271 is moved for 
wardly by the bias spring 272, unseating the poppet 273. 
The door lock cylinder 29 includes a latch member 294 
affixed to a free piston 291, an inlet port 292 below the 
piston 291, and a port 293 located above the piston 291 
and connected via conduit 33 to the dial reset and door 
unlock line 15. The dispatch door 262 contains a curved 
projection 265 having a locking aperture 266. According 
ly, when the dispatch station door 262 is opened for inser 
tion of a carrier, the switch valve 27 is opened passing 
compressed air through the switch valve to the cylinder 
29, port 292, and the conduit 31, thereby pressurizing the 
door lock cylinder 29, the door lock signal line 12, and 
the GO switch 32. The door latching member 294 will 
be urged upwardly but since the door 262 is open, the 
latching member 294 will not be received within the lock 
ing aperture 266 but rather will bear against the member 
265 until the door is closed. However, since the dispatch 
chamber door and all other send-and-receive stations will 
be in their normally closed position, their corresponding 
latching apertures will be in alignment with their latching 
members, and the pressure in the conduit 12 will cause 
all such dispatch station doors to lock. This will occur 
relatively quickly so that the chance of two dispatch 
chamber doors being opened simultaneously is minimal. 

In FIGURE 2 it will be noted that there is a further 
Switch valve 34 connected via the conduit 28 to the 
Supply line 14. This switch valve is shown in FIGURE 4. 
As seen, it is a spring-biased three-way switch valve having 
an inlet conduit 28 and an outlet conduit 35. The third 
conduit 36 is an exhaust conduit to atmosphere. The 
Switch valve 34 is positioned so that when the dispatch 
door 262 is closed, the plunger 342 is forced inwardly 

pressure to various elements in the control system; and the 75 against the force of the compression spring 341 so that 
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the poppet 343 prevents communication between the inlet 
conduit 28 and the outlet conduit 35 and permits exhaust 
of the outlet conduit 35 via the conduit 36. In FIGURES 
2 and 8 it is seen that the outlet conduit 35 from the 
switch valve 34 is connected to a wind gate cylinder 37. 
The wind gate cylinder 37 includes a piston rod 371 which 
is biased into retracted position by a compression spring 
372 bearing into retracted position by a compression 
spring 372 bearing against the piston 373. The conduit 35 
connects to an inlet port 374 in the cylinder chamber on 
the opposite side of the piston 373 from the spring 372. 
On the outer end of the piston rod 371 there is mounted 
a wind gate 375 which may comprise, for example, a plate 
having a circular opening 376 therein which is equal to or 
slightly larger than the interior diameter of the dispatch 
branch tube 22. The wind gate 375 is positioned to recipro 
cate transversely of the dispatch tube 22 in a suitable 
opening 377 provided in the dispatch branch tube. With 
the piston rod 371 completely retracted, the circular aper 
ture 376 in the wind gate is in a substantially concentric 
position with respect to the interior of the branch tube 
22 so as not to interfere with the passage of carriers 
through the dispatch branch tube 22. However, when the 
piston rod 371 is caused to move to its fully extended 
position by the presence of supply pressure admitted into 
the cylinder chamber from the conduit 35, the wind gate 
interrupts the flow of air in the dispatch conduit 22. The 
function of this arrangement of Switch valve 34 and wind 
gate cylinder 37 is to prevent the main conveying tube 11 
pressure from being drastically upset when the dispatch 
station door is open. The switch valve 34 simply acts to 
pressurize the wind gate cylinder 37 whenever the dis 
patch station door is open and to exhaust the wind gate 
cylinder 37 whenever the dispatch door is closed. 
With the carrier inserted into the dispatch station cham 

ber 26, the address of the destination station for the car 
rier may be manually dialed on the dial unit 38. The 
station dial unit is a standard pneumatic device known as 
a positioning switch, such as the positioning switch manu 
factured by The Powers Regulator Company and de 
scribed in The Powers Regulator Company Bulletin 61 (b) 
and Form T-75. As is well known, a positioning switch 
has an inlet adapted to be connected to a source of Sup 
ply pressure and an outlet adapted to be connected to a 
untilization device of some form. The function of a posi 
tioning switch is to enable manual selection of the pres 
sure supplied to a utilization device through the position 
ing switch. In the present invention, the positioning Switch 
forming the station dial 38 has its inlet connected direct 
ly to the air supply line 14 and its outlet connected di 
rectly to the station dial and dial interlock conduit 13. It 
it is important to note that the addressing system of the 
present invention identifies each station receiving cham 
ber by a preselected, unique pressure level. For example, 
the receiving chamber 25 of station 20 might be assigned 
an address pressure level of 3 p.si. The receiving cham 
ber of station 60 might be assigned an address pressure 
level of 4 p.s. i., and the receiving chamber of station 80 
might be assigned an address pressure level of 5 p.S.i. 
and so on. A receiving station is dialed then by rotating 
the positioning switch dial unit to a position whereby the 
station dial and dial interlock conduit 13 will be provided 
with a pressure level corresponding to the pressure level 
assigned to the desired station receiving chamber. For 
this purpose suitable indicia may be applied on the face of 
the positioning switch dialer 38. 

Associated with each of the receiving portions of the 
send and receive stations in FIGURE 1 is a selector Switch 
drive cylinder. The selector switch drive cylinder asso 
ciated with the station 20 is identified by the reference nu 
meral 41; the corresponding cylinder associated with the 
station 60 is identified by the reference numeral 71; and 
the corresponding cylinder associated with the station 80 
is identified by the reference numeral 91. The cylinders 
41, 71, and 91 are single acting, spring return cylinders ca 
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6 
pable of proportional movement, such as the Powerstroke 
motors manufactured by The Powers Regulator Com 
pany and described in The Powers Regulator Company 
Bulletin 44(a). The Powerstroke motor is a force-bal 
anced device, and the position of its operating shaft is di 
rectly related to the pressure applied to its inlet. The func 
tion of each of the selector switch drive cylinders 41, 71, 
and 91 is to rotate selector switches 39, 69, and 89, respec 
tively, an equal amount dependent upon the dialed pres 
sure level in the dial and dial interlock conduit 13 which 
is submitted to the cylinders 41, 71, and 91 by conduits 
42, 72, and 92, respectively. The selector switches 39, 
69, and 89 are similar in operation to standard pneumatic 
selector switches such as the selector switch manufactured 
by The Powers Regulator Company and described in The 
Powers Regulator Company Bulletin 61 (a) and form 
P-79. The selector switch 39 associated with the station 
29 is typical and is shown in elevation in FIGURE 3. 
The selector switch 39 comprises a disc structure 390 

provided with a plurality of radially disposed ports 392 
in the disc 390. For the sake of explanation, each of the 
ports 392 is shown provided with an outlet conduit 393. 
A poppet 394 is rotatably mounted centrally of the disc 
structure 390 so as to rotate or step from one port 392 
to another. When the selector switches are installed in the 
system, one of the outlet ports 392 will be the unique 
Switch Y activating port for the particular station at 
which the particular selector switch is installed, and an 
outlet conduit connected to the switch Y cylinder will 
be coupled to the unique outlet port 392. The remaining 
ports would preferably be stopped up or plugged. For 
example, in FIGURES 2 and 3 the port 392a is selected 
as the outlet port to operate the switch Y 23 associated 
with the station 20 receive chamber 25 and is coupled 
by a conduit 46 to switch Y cylinder 45 as shown in 
FIGURE 2. At station 60 the unblocked outlet utiliza 
tion port may be the next port in angular succession to 
the port 392a, and at station 80 the unblocked outlet or 
utilization port may be in turn the second port in angular 
Succession from the port 392a. The rotating poppets of 
each of the selector switches is connected by a conduit 
to the supply pressure line 14. Thus in FIGURES 2 and 
3, a conduit 43 from the supply line 14 connects the cen 
tral poppet 394 to the air supply line 14. The rotatable 
poppet 394 includes an inner channel 395 for connecting 
the ports 392 to the conduit 43 in succession as the 
poppet 394 rotates. In order to rotate the poppet 394, a 
rack and pinion gear arrangement is provided with the 
pinion gear 397 mounted to turn integrally with and drive 
the poppet 394. The rack 398 is formed on a push rod 
399 which, in turn, is integral with the operating shaft 
of the selector switch cylinder 41. As previously in 
dicated, when a station dial unit (such as a station dial 
unit 38) is employed to address a carrier to a particular 
station receiving chamber, a unique pressure level is ap 
plied to the signal dial and dial interlock line 13, and 
all of the selector switch cylinders respond to this pres 
sure level to rotate the poppets of their associated selec 
tor switches the same angular amount. As each port in 
the selector switches is passed over, it is promptly ex 
hausted to atmosphere, and when the poppet of the selec 
tor Switch stops at a particular outlet port as directed by 
the pressure level in the conduit 13, only the station at 
which that port is connected via a conduit to a switch Y 
cylinder responds. For example, if the address is the 
receiving chamber 25 of station 20, the poppet 394 stops 
at port 392a connecting the conduit 46 to supply pres 
sure thereby actuating the switch Y cylinder 45. The 
switch Y 23 would thus be activated to divert the carrier 
from the main conveying tube 11 to the destination 
branch tube 21. The switch Y 23 is conventional in struc 
ture and is mechanically actuated by the cylinder 45. 
The cylinder 45 is preferably a large capacity piston type 
pneumatic motor such as the LC motor manufactured by 
The Powers Regulator Company and described in The 
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Powers Regulator Company product data sheet 44(b) 
and form P-81. 
The present invention contemplates a station dial inter 

lock arrangement whereby once destination dialing has 
been manually initiated at one of the station dial units 
(such as the dial unit 38), the dial units at all other sta 
tions will be locked to prevent multiple address signals 
and consequent misdirection of carriers. This is achieved 
by providing at each station a dial locking cylinder such 
as the dial locking cylinder 47 in FIGURE 2. The dial 
locking cylinder 47 is connected via a conduit 48 to the 
station dial and dial interlock conduit 13. Referring to 
FIGURE 9, it is seen that the cylinder 47 is similar to the 
cylinder 37 in FIGURE 8 and constitutes a single-acting, 
spring-return cylinder. The operating shaft 471 of the 
cylinder is adapted to act as a latching member. In order 
to enable locking of the dial unit 38, a generally circular 
cam 381 is splined or otherwise mounted on the operat 
ing shaft 382 of the dialing unit so as to rotate integrally 
with the shaft 382. The spring rate of the compression 
spring 472 is such that the first one or two p.s. i. of pres 
Sure submitted to the station dial and dial interlock con 
duit 13 will be sufficient to extend the latching member 
471 into locking engagement with a peripheral notch 
383 in the circular cam 381. In this way all station dial 
units would be locked against rotation except the station 
dial unit which has already been rotated to introduce the 
one or two p.s. i. actuating pressure into the conduit 13. 
Hence, if the dial unit 38 were the unit initiating the dial 
interlock pressure signal the stem 382 would have been 
rotated a sufficient angular amount so that the notch 383 
would no longer be in alignment with the latching mem 
ber 471 and pressurization of the cylinder 47 would 
cause the latching member 471 to bear against the rim 
of the cam 381 permitting further rotation of the stem 
382 until the dialing selection had been completed. 

Upon completion of address dialing at the sending 
station causing the destination station switchy to operate 
and locking all other dial units against manual operation, 
the carrier is ready for dispatch to the main conveying 
tube 11. The carrier is dispatched by depressing the GO 
Switch valve 32 to provide a burst of compressed air to 
propel the carrier through the sending branch conduit 22 
into the main conveying tube 11. The switch valve 32 is 
shown in FIGURE 7. As seen, it is a normally-closed 
two-way switch valve having an inlet connection to con 
duit 31 and an outlet connection to a conduit 49. It is 
manually operated by depressing the plunger knob 321. 
Referring to FIGURE 2 it is seen that by depressing the 
Switch valve 32, the compressed air trapped in the dis 
patch station door locking cylinder 29 and in the conduit 
12 and in the other dispatch station door locking cyl 
inders will be partially or entirely exhausted in propelling 
the carrier from the dispatch chamber 26 to the main 
conveying tube 11. 
Turning now to a consideration of the elements as 

sociated with the receiving chamber 25 in FIGURE 2, 
a three-way, spring-biased switch valve 51 is positioned so 
as to respond to receipt of a carrier by the chamber 25. 
The switch valve 51 is shown in FIGURE 6. It includes 
a compression spring 511 which biases the poppet 512 
into engagement in a position closing communication be 
tween inlet 52 and outlet conduit 53 and permitting 
communication between outlet conduit 53 and a venting 
conduit 513. The switch valve 51 is preferably located 
in the floor of the casing defining the carrier destination 
chamber 25 so that a carrier arriving in the chamber 25 
will rest upon and depress the plunger knob 514 causing 
the switch valve to close communication between the 
signal conduit 53 and the venting conduit 513 and open 
communication between the supply conduit 52 and the 
signal conduit 53. From FIGURE 2 it will be noted that 
the supply conduit 52 is connected directly to the air 
supply line 14 whereas the signal conduit 53 is connected 
directly to the dial reset and door unlock conduit 15. 
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8 
Thus, receipt of the carrier from the chamber 25 pres 
surizes the conduit 15. The pressurization of the conduit 
15 acts as a dispatch door unlock signal and station dial 
reset signal. Each of the dispatch station door lock cyl 
inders, such as the cylinder 29 in FIGURE 2, is con 
nected via a conduit, such as the conduit 33 in FIGURE 2, 
to the conduit 15. By referring briefly to FIGURE 5, 
it will be seen that the presence of supply pressure trans 
mitted through the conduit 33 to the dispatch door lock 
ing cylinder 29 functions to provide positive movement 
of the piston 291 to withdraw the latching member 294 
from the locking recess 266. In this way the dispatch sta 
tion doors at all stations are unlocked. Also connected to 
the dial reset and dispatch station door unlock conduit 
15 at each station is a dial reset cylinder 54. The dial re 
set cylinder 54 is shown in FIGURE 10. As seen, it com 
prises a single acting cylinder without spring return. It in 
cludes a piston 541 connected to an operating shaft 542. 
At its opposite end, the operating shaft 542 provides a 
rack 543 of a rack and pinion gear arrangement. The 
pinion 544 is splined or otherwise connected to the shaft 
382 of the station dial unit to rotate integrally there 
with. The conduit 55 connects the conduit 15 to an 
inlet port 545 on the side of the piston 541 op 
posite the operating shaft 542. On the operating 
shaft side of the piston 541, the cylinder 54 is vented 
to atmosphere by vent 546. Accordingly, since conduit 
15 is always vented except when there is a receiver in 
one of the station destination chambers, the no com 
pression resistance to movement of the piston 541 is 
presented to interfere with station dialing. However, 
when a carrier is received in the chamber 25, the conduit 
15 is pressurized causing the piston 541 to be moved for 
wardly. This extends the shaft 542 causing rotation of the 
pinion 544 and, hence, reset of the station dial unit 38 to 
stand by position. Reset of the station dial unit to stand 
by also causes reduction of the pressure level in the 
station dial and dial interlock line 13 so as to return all 
switch Y selector switches to stand by position by re 
ducing the pressure in the selector switch cylinders. In 
addition, the reduction in pressure in the conduit 13 re 
lieves the station dial lock cylinders (such as the cylinder 
47 in FIGURE 2) thereby unlocking all station dial units. 

Also associated with each of the destination chambers 
is a wind gate switch valve such as the Switch valve 56 
in FIGURE 2 and wind gate cylinder such as the wind 
gate cylinder 57 in FIGURE 2, The wind gate switch 
valve 56, the wind gate cylinder 57 and the associated 
wind gate itself are structurally and functionally the 
same as the switch valve 34, the wind gate cylinder 37 and 
the associated wind gate shown in FIGURES 4 and 8, 
respectively, and previously described. Briefly, whenever 
the door of the destination chamber 25 is open, the Switch 
valve 56 pressurizes the wind gate cylinder 57 to iso 
late the main conveying tube 11 from the chamber 25 
to prevent radical upset of the pressure in the main con 
veying tube 11. When the door of the chamber 25 is again 
closed after removing the carrier, the wind gate is opened. 

Referring now to FIGURE 11, there is shown a modi 
fication of the single loop system wherein a modified car 
rier receipt switch valve 51' is used. The modified switch 
valve 51' is a two-poppet, four-way switch valve instead 
of a single poppet three-way switch valve. The modified 
switch valve 51' is shown in FIGURE 12. As can be seen 
from FIGURES 11 and 12, the connections to conduits 
52 and 53 remain the same, and the operation of the 
valve in controlling communication between the supply 
conduit 52 and the signal conduit 54 and between the 
signal conduit 53 and the exhaust conduit 513 remains 
identical with the operation of the switch valve 51 shown 
in FIGURE 5 and previously described. However, the 
switch valve 51 includes an additional popet 515 which 
controls communication between the exhaust conduit 513 
and a new inlet conduit 516 which is connected directly 
to the dispatch station door lock signal conduit 12. The 
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function of this modification is to insure that the con 
duit 12 is exhausted to atmosphere when a carrier is re 
ceived by the chamber 25, thereby insuring that all dis 
patch chamber doors are unlocked in systems in which 
the depression of the GO switch valve dose not itself suf 
ficiently unload the dispatch station door locking cyl 
inders when a carrier is dispatched by depression of the 
switch valve 32. 

Operation of single loop system 
In a brief review, the operation of the single loop 

system is as follows: 
Dispatch.--To dispatch a carrier from the send-and 

receive station 20, FIGURE 2, the dispatch door of the 
dispatch chamber 26 is opened. This action opens the 
dispatch door switch valve 27, pressurizing the dispatch 
station door interlock line 12 and thereby locking the 
dispatch station doors at all other stations. Opening the 
dispatch station door at station 20 also actuates the wind 
gate switch valve 34 to pressurize the wind gate cylinder 
37 so as to isolate the chamber 26 from the dispatch 
branch conduit 22 to prevent drastic upset of the pres 
sure conditions in the main conveying tube 11. When 
the carrier has been inserted in the dispatch chamber 26 
and the chamber door closed, the switch valve 27 closes, 
trapping compressed air in the door lock cylinder 29 and 
in the conduit 12. Closing the chamber 26 door also ex 
hausts the wind gate cylinder 37 through the switch valve 
34, thereby opening the wind gate for ultimate passage 
of the carrier from the chamber 26 through the dispatch 
conduit 22 to the main conveying tube 11. The destination 
station is dialed on the dial unit 38. As the dial unit 38 
is dialed, the station dial interlock and station dial signal 
conduit 13 is pressurized, actuating the dial interlock 
cylinders at all stations to prevent simultaneous dialing. 
As the conduit 13 is pressurized, the selector switch cylin 
ders at all receiving stations begin to extend, rotating 
their associated selector switches so that all selector 
switches in the system step or rotate in a synchronous 
manner. When the pressure level in the conduit 13 reaches 
the unique pressure level which is indicative of the des 
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tination station address, the switch Y cylinder at the desti 
nation station will be connected to the supply pressure 
line through the destination station selector switch thereby 
defining a diversion path out of the main conveying tube 
11 to the destination station. The carrier is now ready to 
be dispatched. Dispatch is accomplished by depressing the 
GO switch valve 32 to provide a burst of compressed air 
from the dispatch door lock cylinder 29 and the con 
duit 12 to propel the carrier from the dispatch chamber 
through the dispatch branch conduit into the main convey 
ing tube 41. 

Receipt of a carrier.-Assuming a carrier has been ad 
dressed to the chamber 25 in FIGURE 2 and has been 
diverted from the main conveying tube 1 by the switch 
Y 23 through the destination branch conduit 21 and into 
the chamber 25, the carrier receive switch valve 51 is 
actuated by the weight of the carrier, providing a pres 
sure signal in the station dial reset and dispatch door 
unlock line 15 to provide positive unlocking of all dis 
patch station doors and actuation of the dial reset cyl 
inders at all stations to return all dial units to stand-by 
condition. Opening the chamber 25 door to remove the 
carrier actuates the wind gate cylinder 57 to isolate the 
chamber from the main conveying tube 11 while the 
door is open. When the carrier has been removed and the 
door again closed, the wind gate switch valve 56 exhausts 
the wind gate cylinder 57 to open the associated wind 
gate. This completes an operational cycle of the single 
loop system. 

Structure and operation of multi-loop system 
Referring now to FIGURE 13, there is shown a partial 

schematic diagram of a three loop pneumatic tube System 
according to the present invention. The tubes 111, 211, 
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and 311 represent, respectively, the main conveying tubes 
for the first, second, and third loops. The means for pro 
viding circulating air for propelling carriers through these 
loop main conveying tubes are conventional and will not 
be further described. Three loop interchange tubes 101, 
201, and 301 are shown in FIGURE 13. The interchange 
tube 101 cooperates with the switch Y103 to divert car 
riers from the third loop to the first loop; the interchange 
tube 201 cooperates with the switch Y 203 to divert 
carriers from the first loop to the second loop; and the 
interchange tube 301 cooperates with the switch Y 303 to 
divert carriers from the second loop to the third loop. 
As in the single loop system, the three loop system in 

cludes air supply line 114 which is common to all send 
and-receive stations, a dispatch chamber door interlock 
conduit 112 which is common to all stations, and a dial 
reset and dispatch chamber door unlock conduit 114 
which is common to all stations. However, unlike the 
single loop system, the three loop system does not have 
a single conduit for transmitting station dial and dial inter 
lock signals. Instead, the dial interlock signals are trans 
mitted via a conduit 105 which is common to all stations, 
and the station dial pressure signal is transmitted over a 
selected one of three possible dial signal trunk lines 113, 
213, and 313. The dial signal trunk line 113 is common 
only to the stations in the first loop; the dial trunk line 
213 is common only to the stations in the second loop; 
and the dial trunk line 313 is common only to the sta 
tions in the third loop. 
A send-and-receive station 120 is shown in FIGURE 

13. The station 120 may be considered as one of the 
stations in the first loop having a carrier receive cham 
ber 125 and a carrier dispatch chamber 126 as previously 
described in reference to the single loop system. The 
control elements associated with the station 120 are the 
same as previously described with respect to station 20 
in FIGURES 1 and 2 with the exception of certain dif 
ferences necessary in the multi-loop system. For the sake 
of brevity, the differences will be described, and the sim 
ilarities with the single loop station will not be further 
described. 

Instead of a single station dial unit, each send-and-re 
ceive station in the multi-loop system includes a station 
dial unit for each loop in the system. Hence, in FIGURE 
13 the station 120 is provided with a dial unit 138 for 
dialing stations in loop 1, a dial unit 238 for dialing sta 
tions in loop 2, and a dial unit 338 for dialing stations 
in loop 3. In addition, a four-port loop selector switch 438 
is provided at the station 120. It is manually operated and 
is preferably provided with indicia on its face for indicat 
ing the loop selection positions of the switch. Selector 
Switch 438 has its inlet port connected to the air supply 
pressure conduit 114 via a conduit 107. The first loop 
outlet port is connected via a conduit 401 to the loop 
pressure conduit 102; the second loop outlet port is con 
nected via a conduit 402 to the second loop pressure con 
duit 202; and the third loop outlet port is connected via 
conduit 403 to the third loop pressure conduit 302. Re 
ferring briefly to FIGURE 14, there is shown an eleva 
tional view of the loop selector switch 438 that includes the 
base plate structure 405 having central inlet port 406, a 
first outlet port 407 connected to the conduit 401, the sec 
ond outlet port 408 connecting with the conduit 402, and 
a third outlet port 409 connecting with the conduit 403. 
Rotatably mounted on the base plate is a poppet and 
port closure member 411. The selector switch poppet mem 
ber 411 preferably has a stop or stand-by position which 
would be 180 degrees of that shown in FIGURE 14, such 
that the flanged portion 412 would seal off the three out 
let ports 407, 408, and 409 when the loop selector switch, 
the member 41, is manually rotated to bring the interior 
connecting channel 413 over the desired outlet port for 
loop selection. The member 411, as seen, is preferably ar 
ranged so that the non-selected ports will now be vented 
to prevent any possibility of erroneous loop addressing. 
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When the loop selector has been set, the corresponding 
loop pressure line is brought to supply pressure, causing 
its associated switch. Y's to close. For example, of the 
second loop is dialed on the loop selector, the loop pres 
sure line 202 would be brought to supply pressure, thereby 
pressurizing the loop switch Y cylinders 208 and 209 so 
that all carriers regardless of where introduced into the 
system will pass to the second loop carrier conveying 
tube 211. In addition, loop dialing also pressurizes one 
of the three station dial units 138, 238, or 338 for sta 
tion dialing. Hence, if the second loop were dialed on the 
loop selector 438, only the station selector 238 would be 
provided with pressure via the loop pressure line 202. 
Now, dialing the station dial unit 238 will introduce a 
pressure level into the station dial trunk line 213 which 
uniquely corresponds to a receiving station in the second 
loop. This completes the destination addressing. It may be 
noted at this point that because only one of the three trunk 
lines 113, 213, and 313 is used at any one time, the 
same pressure level may be assigned to one station in each 
of the three loops; for example, 4 p.s. i. may be the pres 
sure level assigned to the second station in each of the 
three loops. 

Associated with each of the station dialers 138, 238, 
and 338 are isolation relays 106, 206, and 306, respective 
ly. These relays are connected to the outlets of the re 
spective associated station dialers 138, 238, and 338, and 
are also interconnected between the air supply pressure 
line 114 and the station dial interlock line 105. The func 
tion of each isolation relay is to sense the appearance of 
pressure at the outlet of its associated station dialer to 
provide supply pressure to the station dial interlock line 
105 from the air supply line 114. For this purpose, a 
multi-purpose relay such as the relay described in Product 
Data Sheet 62B-1 of The Powers Regulator Company 
may be used. In this manner, all station dial lock cyl 
inders (such as cylinders 154, 254, and 354 in FIGURE 
13) are pressurized, and all loop selector dial lock cyl 
inders (such as cylinder 454 in FIGURE 13) are pres 
surized. 
The station dial signal causes one of the stations on 

its associated loop to be activated to complete the address 
ing of the carrier. For example, the signal from the sta 
tion dial unit 238 transmitted to the station dial trunk line 
213 would cause simultaneous rotation of the station se 
lector switches 239, 269, and 289, resulting in selection of 
one receiving station in the same manner as previously 
described with reference to the single loop system. The 
three station selector switches 339, 369, and 389 would 
nOt IrOtate. - 

Station door lock functioning is the same as in the 
single loop system. Station dial reset functioning is also 
the same as in the single loop system except that the se 
lector dials reset cylinders such as cylinder 447 in FIG 
URE 13 are provided. The selector dial reset cylinders 
operate in the same manner as the station dial reset cyl 
inders 154, 254, and 354. . 
The modification shown in FIGURES 11 and 12 may 

also be applied to the multi-loop system. 
In all respects not mentioned, the multi-loop system 

operates in the same manner as the single loop system. 
While certain forms of the present invention have been 

described and illustrated, it is to be understood that this 
is merely by way of example and is not to be construed 
in any manner as a limitation. It is contemplated that 
modifications will be made by those skilled in the art 
within the scope of the claims without departing from 
the spirit of the invention. 
What is claimed is: 
1. A pneumatic tube system comprising: a main carrier 

conveying tube supplied with circulating fluid medium; at 
least one carrier dispatch station connected to said main 
conveying tube by a dispatch branch tube; a plurality of 
carrier destination stations each connected to said main 
conveying tube by a destination branch tube; diverter 
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means disposed at the junction of each of said destination 75 

12 
branch tubes and said main conveying tube for diverting 
a carrier to an associated branch tube when said diverter 
means is actuated; a supply line connected to a source of 
pneumatic fluid at supply pressure; a manually-operated 
pressure selector switch associated with said dispatch sta 
tion and connected to said supply line for providing a 
selected one of a plurality of output pressures respectively 
indicative of the addresses of said destination stations; 
pressure responsive means associated with each of said 
destination stations for actuating the diverter means as 
sociated with said destination station only upon receipt of 
pneumatic fluid at a pressure indicative of the address of 
said destination station; and means connecting each of 
said pressure responsive means in common to said pres 
sure selector switch whereby when a carrier is dispatched 
from said dispatch station it travels to the particular desti 
nation station the address of which corresponds to the 
selected pressure provided by said pressure selector switch. 

2. The pneumatic tube system defined in claim 1 fur 
ther comprising means at each dispatch station and at 
each destination station for pneumatically isolating its as 
sociated station from said main carrier conveying tube 
when the door of said associated station is open. 

3. A pneumatic tube system comprising: a source of 
pneumatic fluid under supply pressure; a main carrier con 
veying tube provided with circulating pneumatic fluid; a 
plurality of carrier dispatch stations each connected to said 
main conveying tube by an associated dispatch branch 
tube; a plurality of carrier receiving stations each con 
nected to said main carrier conveying tube by an associ 
ated receiving branch tube; diverter means disposed at the 
junction of each receiving branch tube and said main car 
rier conveying tube for diverting a carrier to the associated 
receiving branch tube when said diverter means is actu 
ated; a manually-operated pressure selector switch associ 
ated with each dispatch station and connected to said 
source of supply pressure for providing a selected one of 
a plurality of output pressures respectively indicative of 
the addresses of said receiving stations; pressure respon 
sive means associated with each of said receiving stations 
for actuating the diverter means associated with said re 
ceiving station upon receipt of pneumatic fluid at a pres 
sure indicative of the address of said receiving station; 
means connecting each of said pressure responsive means 
in common to each of said pressure selector switches such 
that, when a pressure selector switch associated with a 
particular dispatch station is caused to provide a selected 
pressure indicative of the address of a particular receiving 
station, a carrier dispatched from said dispatch station is 
directed to said particular receiving station; door lock 
signaling means connected to said source of supply pres 
sure at each dispatch station for responding to the loading 
of said dispatch station to provide a door lock pressure 
signal; door locking means associated with each dispatch 
station for locking said dispatch station door closed upon 
receipt of a door lock pressure signal; and means con 
necting in common each of said door lock signaling means 
with each of said door locking means such that the door 
lock signal transmitted by any door lock signaling means 
when its associated dispatch station is loaded causes the 
doors at all other dispatch stations to be locked. 

4. The pneumatic tube system defined in claim 3 further 
comprising: door unlock signaling means associated with 
each receiving station and connected to said source of 
Supply pressure for emitting a door unlock pressure signal 
upon Sensing the receipt of a carrier by said receiving sta 
tion; and means connecting in common each of said door 
unlock signaling means with each of said door locking 
means, each of said door locking means being responsive 
to Said door unlock signal to unlock the door of its asso 
ciated dispatch station. 

5. A pneumatic tube system comprising: a source of 
pneumatic fluid under supply pressure; a main carrier 
conveying tube provided with circulating pneumatic fluid; 
a plurality of carrier dispatch stations each connected to 
said main carrier conveying tube by an associated dispatch 
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branch tube; a plurality of carrier receiving stations each 
connected to said main carrier conveying tube by an 
associated receiving branch tube; diverter means at the 
junction of each receiving branch tube and said main car 
rier conveying tube for diverting a carrier to the associ 
ated receiving branch tube when said diverter means is 
actuated; a manually-operated pressure selector switch 
associated with each dispatch station and connected to 
said source of supply pressure for providing a selected one 
of a plurality of output pressures respectively indicative 
of the addresses of said receiving stations; pressure re 
sponsive means associated with each said receiving station 
for actuating the diverter means associated with said re 
ceiving station upon receipt of pneumatic fluid at a pres 
sure indicative of the address of said receiving station; first 
conduit means connecting each of said pressure respon 
sive means in common to each of said pressure selector 
switches in common such that, when a pressure selector 
switch associated with a particular dispatch station is 
caused to provide a selected pressure indicative of the 
address of a particular receiving station, a carrier dis 
patched from said dispatch station is directed to said 
particular receiving station; carrier received signaling 
means associated with each receiving station and con 
nected to said source of supply pressure for emitting a 
carrier received pressure signal upon sensing the receipt 
of a carrier by said receiving station; pressure selector 
switch reset means associated with each of said pressure 
selector switches for resetting its associated pressure 
selector switch to stand-by position upon receipt of a 
carrier received pressure signal; and second conduit means 
connecting in common each of said selector switch reset 
means to each of said carrier received signaling means 
such that upon receipt of a carrier by one of said receiving 
stations, the particular pressure selector switch in dial 
position is reset to stand-by position removing the address 
pressure signal from said first conduit means. 

6. The pneumatic tube system defined in claim 5 fur 
ther comprising: pressure selector switch lock means as 
sociated with each pressure selector switch and connected 
to said first conduit means for locking all other pressure 
selector switches against manual use in response to the 
provision of a pressure signal in said first conduit means 
from one of said selector switches, each of said pressure 
selector switch lock means being responsive to said re 
moval of the address pressure signal from said first con 
duit means to unlock its associated pressure selector 
switch. 

7. A pneumatic tube system comprising: a source of 
pneumatic fluid under supply pressure; a main carrier 
conveying tube provided with circulating pneumatic fluid; 
a plurality of carier dispatch stations each connected to 
said main conveying tube by an associated dispatch branch 
tube; a plurality of carrier receiving stations each con 
nected to said main carrier conveying tube by an asso 
ciated receiving branch tube; diverter means disposed 
at the junction of each receiving branch tube and said 
main carrier conveying tube for diverting a carrier to the 
associated receiving branch tube when said diverter means 
is actuated; a manually-operated pressure selector switch 
associated with each dispatch station and connected to 
said source of supply pressure for providing a selected 
one of a plurality of output pressures respectively indica 
tive of the addresses of said receiving stations; pressure 
responsive means associated with each of said receiving 
stations for actuating the diverter means associated with 
said receiving station upon receipt of pneumatic fluid at 
a pressure indicative of the address of said receiving 
station; first conduit means connecting each of said pres 
sure responsive means in common to each of said pres 
sure selector switches such that, when a pressure selector 
switch associated with a particular dispatch station is 
caused to provide a selected pressure indicative of the ad 
dress of a particular receiving station, a carrier dispatched 
from said dispatch station is directed to said particular 
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receiving station; pressure selector switch lock means 
associated with each pressure selector switch and con 
nected to said first conduit means for locking all other 
pressure selector switches against manual use in response 
to the provision of a pressure signal in said first conduit 
means from one of said selector switches; door lock 
signaling means connected to said supply line at each 
dispatch station for responding to the loading of said 
dispatch station to provide a door lock pressure signal; 
door locking means associated with each dispatch station 
for locking said dispatch station door closed upon receipt 
of a door lock pressure signal; second conduit means 
connecting in common each of said door locking means. 
such that the door lock signal transmitted by any door 
lock signaling means when its associated dispatch station 
is loaded causes the doors at all other dispatch stations 
to be locked; carrier received signaling means associated 
with each receiving station and connected to said source 
of supply pressure for emitting a carrier received pressure 
signal upon sensing the receipt of a carrier by said receiv 
ing station; pressure selector switch reset means associated 
with each of said pressure selector switches for resetting 
its associated pressure selector switch to stand-by position 
upon receipt of a carrier received pressure signal; and 
third conduit means connecting in common each of said 
carrier received signaling means with each of said selector 
switch reset means and with each of said door locking 
means such that upon receipt of a carrier by one of said 
receiving stations the particular pressure selector switch 
in dial position is reset to stand-by position, removing 
the address pressure signal from said first conduit means, 
each of said pressure selector switch lock means being 
responsive to said removal of the address pressure signal 
from said first conduit means to unlock its associated pres 
sure selector switch, and each of said door locking means 
being responsive to said carrier received signal to unlock 
the door of its associated dispatch station. 

8. A multi-loop pneumatic tube system comprising: 
a source of pneumatic fluid under supply pressure; a plu 
rality of loop carrier conveying tubes provided with cir 
culating pneumatic fluid; loop transfer means associated 
'with each said loop carrier conveying tube for transferring 
carriers to said loop carrier conveying tube from other 
loop carrier conveying tubes when said loop transfer 
means is actuated; each of said loop carrier conveying tubes 
having a plurality of carrier dispatch stations each con 
nected to said loop carrier conveying tube by an associated 
dispatch branch tube; each of said loop carrier conveying 
tubes having a plurality of carrier receiving stations each 
connected to said loop carrier conveying tube by an asso 
ciated receiving branch tube; each of said loop carrier 
conveying tubes having a loop pressure conduit, each of 
said dispatch stations having a manually-operated loop 
selector switch having an inlet connected to said source 
of supply pressure and a plurality of outlets each con 
nected to a different one of said loop pressure conduits 
such that only the loop pressure conduit in the selected 
loop is pressurized, each of said loop transfer means being 
connected to its associated loop pressure conduit and the 
pressurizing of said loop pressure conduit serving to ac 
tuate said loop transfer means whereby a carrier dispatched 
from any dispatch station will be directed to the loop 
carrier conveying tube which has its associated pressure 
conduit pressurized; diverter means at the junction of each 
receiving branch tube and loop carrier conveying tube for 
diverting a carrier to said receiving branch tube when said 
diverter means is actuated; a manually-operated pressure 
selector Switch associated at each dispatch station for each 
loop carrier conveying tube and connected to its asso 
ciated loop pressure conduit for providing a selected one 
of a plurality of output pressures respectively indicative of 
the addresses of the receiving stations in relation to their 
associated loop carrier conveying tube; pressure respon 
sive means associated with each receiving station for actu 
ating the diverter means associated with said receiving 
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station upon receipt of pneumatic fluid at a pressure indi 
cative of the address of said receiving station; means con 
necting each of said pressure responsive means associated 
with the receiving stations on a given one of said loop 
carrier conveying tubes in common to each of said pres 
sure selector switches associated with the same loop car 
rier conveying tube such that when the loop pressure con 
duit for a particular loop carrier conveying tube is pres 
surized and the pressure selector Switches at a particular 
dispatch station connected to said pressurized loop pres 
sure conduit is caused to provide a selected pressure indic 
ative of the address of a particular receiving station asso 
ciated with said particular loop carrier conveying tube, 

16 
a carrier dispatched from said dispatch station is directed 
to said particular receiving station. 
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