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UNITED STATES

PATENT

MELVIN J. FOYER, OF CHICAGO, ILLINOIS.

PNEUMATIC CONVEYER.

- SPECIFICATION forming part of Letters Patent No. 669,491, dated March 5, 1901.
Application filed July 6, 1800, Serial No, 22,495. (No model.)

To all whom it My CONCErn:
Be it known that I, MELVIN J. FOYER, of

- Chicago, in the county of Cook and State of

fo

20

30

Tllinois, have invented certain new and useful
Improvements in Pneumatic Conveyers; and

Jdohereby declare that the following isa full,

clear, and exact description thereof, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon,
which form a part of this.specification.

This invention relates to improvements in

‘pneumatic conveying apparatus for use in

stores or similar places for conveying cash-

ecarriers between a central cashier’s desk and

an outlying salesman’s station. The appa-

ratus may be used, however, forconveying
parcels of any deseription or for other similar

purposes. = |
The accompanying drawings illustrate one

practical embodiment of the several features
- of myinvention, embracing a single outgoing

or distributing tube and a single return-tube
extending between a cashier’s station and an
outlying salesman’s station, together with an
air-compressor or blower and a motor for op-
erating the same, it being understood thatin
a system embracing a number of outlying or

salesmen’s stations a plurality of sets of such

distributing and return tubes will be used.
In the said drawings, Figure 1is a view,dla-

- grammatic in its nature, showing a centralor

35

air-compressor, and a motor therefor.

cashier’s station, a single outlying or sales-
man’s station, tubes connecting the same, an
Fig. 2
is an enlarged detail view of the despatching
devices at the salesman’s station. Fig. 51s
a. view similar to Fig. 1, showing a modified

- counstruetion of the parts at the despatching

5:0

~ end of the return-tube. Fig. 4 is a detail
40

view of the parts shown in Fig. 3 at the de-
spatching end of the return-tube. Iigs. 5
and 6 are detail views of parts shown in Fig. 4.
- .As shown in said drawings, A indicates the
cashier’s station, and B a salesman’s station.
- ( indicates a conveying-tube extending
from the cashier’s station to the salesman’s

station tor the transmission of carriers from
the cashier’s station to the salesman’s station.

In a system having a number of outlylng sta-

tions the tube ¢ will be one of several tubes

by which earriers will be transmitted to such

outlying stations from the cashier’s station,

1 and said tube will therefore he herein called

the ¢““distributing-tube.”

D indicates a conveying-tube for the trans-
mission of carriers from the outlying or sales-
man’s station B to the cashier’s station A and
will be herein called the ‘“‘return-tube.” At
the outlying orsalesman’s station B the tubes
(C and D are connected by means of g tube
E. At the cashier’s station an exhaust-tube
F is connected with the return-tube D at a
point near the delivery end of said tube.
Said exhaust-pipe F is connected with & mmain
suction-pipe B', which communicates with the
suction or low-pressureside of arotary blower
3. BSaid blower is provided with an exhaust-
opening G’ and is driven by means of a mo-
tor H, herein shown as having the form of a
steam-engine.

At the cashier’s station A the distributing-
tube is provided with an open despatching
end C'and the return-tube with adownwardly-
directed discharge end D', beneath which is
shown the usual receptacle D? for carriers.
An outwardly-opening flap-valve d is located
in said return-tube between the exhaust-tube
F and the end of the tube, said flap-valve be-
ing adapted to permit the outward passage of
the carriers past the same while preventing
influx of air, as is common in similar situa-
tions in other systems. At the salesman’s
station the distributing-tube C is provided
with a downwardly-directed discharge end
(?, beneath which is placed a receptacle C°
for carriers, and with an outwardly-opening
flap-valve ¢. At said salesman’s station the
return-tube is provided at its despatching
end with devices, hereinafter described, to
which myinvention more particularly relates.

The transmission of carriers from the cash-
ier’s station to the outlying salesman’s sta-
tion and also the return thereof from the sales-
man’s station to the cashier’s station is et-
fected solely by the suction from the return-
pipe D at the chshier’s station, and devices
are provided at the salesman’s station for
controlling the flow of air through the con-
veyer - pipes, the same being shown more
clearly in Fig. 2 and being constructed as
follows: The despatching end of the tube D
at the salesman’s station is provided with a
hinged door I and also with a valve J, the

- connecting-pipe E being arranged to commau-
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nicate with the said tube D between the said
door Land valveJ. Thevalve Jhasa hinged

valve-closure J', pivoted in a valve-casing D3,
which is constructed with a recess at one side
of the tube, so that when the said valve J is
open a free passage will be afforded for the
carriers past said valve-closure. The valve-
closure J' is constructed to fit upon a seat 4,
formed in the casing D2 Said tube D isalso
provided adjacent to the valve J with an
open-ended branch tube D3, containing a pis-
ton K. The piston K is provided with a stem
or rod K', provided with a laterally-project-
ing arm /&, which engages a rocking arm or
lever 7', which is rigidly connected with the
valve-closure J', said lever j' being attached
to the end of a rock-shaft 7%, which extends
through the sides of the valve-casing D® and
to which the valve-closureis rigidly attached.
The door I is connected by a pivot ¢ to a
bracket on one side of the tube D, and said
door is provided with an arm I’, extending
outside of its pivot, which arm is econnected
with a vertically-sliding rod L by means of
a connecting-bar [, which is pivoted to the
arm I' and to the said rod L. The rod L is
arranged in alinement, or nearly so, with the
piston-rod and is connected therewith by a
sliding connection, affording limited move-
ment of the rod L with respect to the rod K'.
As herein shown, such connection consists of
a longitudinal slot /' in the rod L and a stud %’
on the piston-rod, which passes through and
slides in said slot.

M indicates a receptacle or basket in which |

the carriers are placed by the salesmen after
their return from the cashier’s station and in
which all of the carriers used by the sales-
men-are kept when not in use. Said basket
or receptacle is supported by means afford-
ing vertical movement therein, and it is con-
nected with the piston K and valve J in such
manner that when the receptacle is depressed
by the weight of a carrier or carriers therein
the piston will be forced inwardly in the
branch tube D?and said valve will be closed.
As herein shown, the basket or receptacle is
attached to the upper end of a vertically-ar-

ranged sliding rod M', which is supported in

guides m m, and the connection between the
sald rod M' and the piston and valve is af-

~ forded by means of a rocking lever N, piv-

55

60

oted between its ends on a fulerum-pivot n

and engaged at one end with a pin m’ in the

sald rod M and at its opposite end with a pin

/c?, which projeets from the side of the piston-

rod K'. :

- T'he purpose of the piston K is to counter-
balance the pressure of air upon the valve-
closure J* when the valve is closed, and for
this purpose the area of the piston is made
thesame asthat of the valve. Said valve-clo-
ure J' and piston K, connected so as to move
together, as described, constitute, in effect,
a balanced valve, and so far as the general
resultsobtained are concerned any other form

of balanced valve may be used in place of |

- snch closure and piston.

When the valveis
closed, influx of air to the tube D will be pre-

vented, and a partial vacunm will be main-
tained in the gsaid tube D by the action of the
blower.
mal or closed position, as described, by the
weight of a carrier or carriers deposited in
the receptacle M, the weight of said carriers
obviously tending to depress the receptacle,
and thereby lift the piston-rod K', with the
result of holding the valve closed and the
piston 1in its outward position. The weight
of the piston K and connected parts bears

-such relation to the weight of the receptacle

M that said receptacle will be retained in its
elevated position except when all of the car-
riers used at such station are within the re-
ceptacle. If onecarrieronly be used, the re-
ceptacle M will remain elevated at all times
oxcept when depressed by the weight of such
carrier. If several be used, the receptacle
will remain elevated when any number of
carriers less than the total number with which
the salesman is furnished are therein. The
door I being normally closed, if it be opened
for the insertion of a carrier the down-
ward movement of the rod L produced by
the opening of the door will force down-
wardly the piston-rod K', thereby opening
the valve, lifting the receptacle, and moving
the piston outwardly in the branch tube D',
The air-pressure on the valve and the piston
due to the suction being equalized and the
piston being made to move inwardly as the
valve opens outwardly or upwardly, it fol-
lows that the valve can be easily opened, or,
in other words, there will be substantially no
air-pressure on the valve to operate against
in opening the same. When the door is
opened for the insertion of a carrier, and the
valve is thereby opened for the passage of
the carrier past it in the manner deseribed,
one of the carriers will be taken from the re-
ceptacle and inserted in the tube and the
door I closed. The weight of the receptacle
and the carriers which may be therein in the
absence of the carrier sent to the cashier’s
station being insufficient to effect the closing
of the valve J, said valve will remain open,
and the air-ecurrent will continue to flow
through both tubes C and D during the time
that the carrieris passing from the salesman’s
station to the cashier’s station and is return-
ing from the cashier’s station to the sales-
man’s station and antil said carrier has been
received by the salesman and again returned
to the receptacle. As soon, however, as the
carrier 18 deposited in the receptacle its
weight will overbalance the weight of the
piston and 1its connected parts, the receptacle
will descend, and the valve J will be closed.

Obviously if several carriers be sent one
after the other the valve J will remain open
during the sending and returning of all of
the carriers and until the last carrier sent has
been returned and deposited in the recepta-
cle, it being understood, as before stated, that

The valve will be held in its nor-
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~ the removal of one carrier only will permit |
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~ the basket to rise and the valve to open and
~ that until all of the carriers belonging to the

salesman’s station have been returned and
deposited in the receptacle the latter will re-

main in its elevated position, the valve J will

remain open, and the air will continue to flow
through the conveyer-tube. It follows from

 the above that by the construction deseribed a,

10

20 -

device is provided by which the carriers may

be transmitted in both directions between
the cashier’s and salesman’s stations by the

use.of exhaust only and that the flow of air

through the tubes will continue only during
the time the carriers are in course of trans-

‘mission from the salesman’s to the cashier’s

station, are returning therefrom, and are in
use or are being handled at the salesman’s
and cashier’s stations.

A speed-regulating device for the air com-
pressor or blower is shown in the drawings,

“which is constructed as follows: Q indicates
" a pipe which leads from a valve-casing Q' to

the inlet or suction tube F'.
casing Q' is located a diaphragm or piston

30

33

In the valve-

which is connected with a piston-rod ¢, con-
nected, by means of a lever ¢' and link ¢?, with
the throttle-valve H’ of the engine or motor
H. As the pressure is lessened in the pipe
E' or at the lower-pressure side of the blower
this mechanism operates upon the throttle-

- valve in such manner as to cause the motor
“to stop or slacken its speed; but when air Is
admitted to the low - pressure side of the
‘blower, as will occur when one of the valves

is opened, the motor will be started or the
speed of the motor will be automatically in-

creased, so as to give an ample supply of air

o
45

5O

to transmit the carrier to its destination.

~ Thespeed-regulatorapplied tothe low-pres-
sure side of the regulator, as described, has
the effect of increasing the speed of the com-
pressor to give the required supply of air
through the conveying-tubes of a system pro-
portionate to the number of stations in use
at any one time, while affording a reduction
of the quantity of air flowing through the
conveying-tubes and a reduced speed in the
motor which drives the compressor at times
when no stations are in nuse. It is preferred
that the flow.of air through the conveying-
tubes in the system should not entirely cease,

“because this would result in the entire cutting

off of the supply of air to the inlet side of the
blower, with the result of produeing a more or
less complete vacuum and through the action

~of the regulator astoppage of the motor,which

6o

stoppage of the motor would be highly unde-

sirable, because in the case of a steam or gas

engine it could not be automatically again

- started in action, and in the case of an electric

_so that at one or more; but in any case a small |

motor becanse of the loss of current through

the stopping and startingof thesame. lthere-

 forepreferthatall of the despatching-stations
in a large system should not be supplied with

valves like those illustrated and described,

| man’s station.

3

percentage, of said despafching -stations a
sinall quantity of air may constantly enter
the system, and a sufficient supply of air will
be afforded to the inlet of the blower to pre-
vent the formation of a vacuum suftficient to
completely stop the motor through the action
of the speed-regulating device. It would of
course be practicable to limit the movement
of the speed-regulating device, so as to pre-

production of a more or less complete vacu-
um in the system through the closing of all
of the air-inlets; but this would have the dis-
advantage that at such times—namely, when
all of the air-inlets were closed and no carriers
were being sent or trausmitted—the blower
would be working against a vacuum and an
unnecessary amount of power would be re-
quired to keep it in motion. By omitting the
valve at oue or more of the inlet-openings in
the system or by providing foraslight leakage
of air past the valves when closed 1 am, how-
ever, enabled to secure the desired results—
namely, a large reduction in the flow of air
through the system and a minimum speed 1n
the motor when all the carriers are in their
proper receptacles at the salesmen’s stations.
. The operation of the device as a whole may
be summarized as follows: Under the action
of the fan a suetion is produced in the pipe
F’ and tube F. The tube D is normally at
low pressure, owing to the suction of air at
its end adjacent to the cashier’s station and
the fact that the valve J is closed at the sales-
Under these conditions the
blower will be stopped or driven at its mini-
mum speed. When, however, the valve J 1s
“opened, a current of air is induced through
the pipe C, the connecting-pipe H, and the
pipe D, the blower will be started in opera-
tion or its speed increased, and the air will
continue to flow through said pipes as long
as the valve J remains open. As soon, how-
ever, as the return of all of the carriers to

| the salesman’s station enables the salesinan

to place all of them into the receptacle or
basket M and the same is depressed the valve
J will be closed, the air will cease to flow

am will be established in the tube D, and
through the action of the regulator the speed

; of the engine will be again reduced to & mini-

mum or the same will be stopped.

In Figs. 3, 4, 5,and 6 I have shown a some-
what different counstruction in the devices at
the dispatching end of the return-tube, em-
bodying the same general features of con-
strucetion hereinbeforedescribed butdiffering
in certain details. In this instance the re-
turn-tube D is provided with a door O, which
is without any connection with the other work-
ing parts of the device. A vertically-yield-
ing receptacle P for the carriers is provided,
suid receptacle being mounted on a verti-
cally-movable rod P’, which at its lower end
is connected directly with a piston R, located

in a branch tube D% In this instance, how-

vent the motor from being stopped upon the

through the conveying-tube, a partial vacu-
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~ever, the branch tube D% is turned down-

10

20

30

35

40

45

- opened.

3

6o

wardly, so that the piston moves upward un-
der the air-pressure tending to move it in-
wardly, and the rod P’ is connected with said
piston R by means of a piston-rod R’ and two
parallel rods R* R? Fig. 6, which extend at
eitherside of the branch tube and are joined at
their upperendstothe rod P'and attheirlower
ends to the piston-rod R’. A valve J is pro-

vided, like that hereinbefore described, the

same being provided with a valve-closure J',
having actuating arms or leverss’, which have
operative connection with the piston - rod
through the medium of a forked arm 7 on
sald rod, engaging said levers 4/, Fig. 5. In
this instance a spring S is employed to sup-
port the weight of the receptacle P, said
spring being made of such strength as to hold
the said receptacle elevated except when all
of the carriers belonging to that salesman’s
station are placed therein. Asshown in the
drawings, said spring S is of spirally-coiled
forw and applied around the rod P’ between
the receptacle P and the supporting-surface
below the same. In thisforin of construction
when the carriers are all in the receptacle P
the latter will be depressed, the piston R will
be at the outward limit of its movement, and
the valve will be closed. Upon removing one
of the carriers from the receptacle the latter
will rise under the action of the supporting-
spring, the valve will open, and the piston at
the same time move upwardly or inwardly.
The door O may then be opened and the car-
rier inserted, when it will be transmitted to
the cashier’s station, as before described. Tt
18 of course necessary to close the door O be-
fore the carrier is inserted in the distributing-
tube Cfor itsreturn to the salesman’s station.

It will be observed that in the device shown
in Figs. 1 and 2 the valve at the despatching
end of the return-tube is opened positively
by the act of opening the despatching-door
there located and that the said valve will be
opened in the act of opening said door when
all of the carriers are in the yleldingly-sup-
ported receptacle, said receptacle being posi-
tively elevated or lifted when the valve is
In the construction shown in Figs.
o and 4, however, the movement of the de-
spatching-door has no effect upon the valve,
so that it becomes necessary to remove one
of the carriers from the receptacle before the
valve will open and the parts are placed in
condition for the transmission of a carrier.

I claim as my invention—

1. Inapneumatic conveying apparatus the
combination of a conveying-tube, means con-
nected with the delivery end of said tube for
reducing the pressure thereat, a valve at the
despatching end of said tube, and a movable
receptacle connected with said valve by op-
erative means so constructed that the valve
will be closed when the receptacle is depressed
and open when the receptacle is elevated.

2. Inapneumaticconveying apparatus, the

combination of a conveying-tube, means con- |

= 669,491

nected with the delivery end of said tube for
reducing the pressure thereat, a balanced
valve at the despatching end of said tube,
and a movable receptacle connected with said

valve by operative means so constructed that

the valve will be closed when the receptacle
is depressed and open when the receptacle is
elevated.

3. A pneumatic conveying apparatus com-
prising distributing and return tubes, a pipe
connecting the despatching end of the return-
tube with the delivery end of the distribut-
ing-tube, means connected with the discharge
end of the return-tube for reducing the pres-
sure thereat, a despatching-door at the de-
spatehing end of the return-tube, a valve in
sald return-tube inside of said door, and a
receptacle for carriers at the despatching end
of the return - tube, said receptacle being
yieldingly supported and connected with said
valve by operative means so constructed that,
the valve will be closed when the receptacle
1s depressed and open when the receptacle is
elevated.

4. Inapneumaticconveyingapparatus, the
combination of a conveying-tube, means con-
nected with the delivery end of said tube for
reducing the pressure thereat, a valve at the
despatching end of said tube, an open branch
tube connected with the said conveying-tube
inside of said valve, a piston in said branch
bube, a connection between said piston and
the said valve, whereby the piston is moved
with the said valve, a yieldingly-supported
receptacle for carriers, and operative con-
necting means between said receptacle and
said valve so constructed that the valve will
be closed when the receptacle is depressed and
opened when the receptacle is elevated.

5. Inapneumaticeconveyingapparatus, the
combination of distributing and return tubes,
a pipe connecting the despatching end of the
revurn-tube with the delivery end of the dis-
tributing-tube, means connected with the de-
livery end of said return-tube for reducing
the pressure thereat, a door at the despatch-
ing end of the return-tube, a valve in said re-

turn-tube 1nside of the despatching-door, a

yleldingly-supported receptacle for carriers,
operative connections between said recepta-
cle and- said valve so constructed that the
valve will be closed when the receptacle is
depressed aud opened when the receptacle is
elevated, and a connection between said de-
spatching-door and valve whereby the open-

} Ing of the door will open the valve.

6. Inapneumaticconveyingapparatus, the

combination of distributing and return tubes,

a pipe connecting the despatching end of the
return-tube with the delivery end of the dis-

ke
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fributing-tube, means connected with the de-

livery end of said return-tube for reducing
the pressure thereat, a despatching-door and
a valve at the despatehing end of said return-
tube, an open branch tube connected with
said return-tube, a piston in said branch tube,
a connection between said piston and the said

130




valv'e,lwhereby the piston will be moved when |

669,491 5

the valve is opened, a yieldingly-supported

receptacle for carriers, connected with said

 tt §

valve by operative means so constructed that

‘the valve will be closed when the receptacle

~ is depressed and opened when the receptacle
- is elevated, and a connection between said

- despatching-doorand valve whereby the open-
ing of the door will open the valve.

IO

7. Inapneumatic conveying apparatus the

- combination of a conveying-tube, means con-
- nected with the delivery end of sald tube for
~ reducing the pressure thereat, a valve at the

despatching end of said tube, having a pivot-

ed valve-closure, an open branch tube con-
nected with said conveying-tubeinside of said

~ valve, a piston in the branch tube, a piston-
- rod attached to said piston, said valve-closure
~ having a rigidly-attached crank-arm, and a

20

connection between said piston-rod and said

~ erank-arm whereby the piston will move with

~ “the valve.

8. Inapneumaticconveying apparatus, the

combination of a conveying-tube, means con-

nected with the delivery end of said tube for

- reducing the pressure thereat, a valve at the

- “despatching end of said tube, an open branch
- tube connected with said conveying-tube, a
. piston in said branch tube provided with a

30

piston-rod, connections between said piston-

rod and the valve whereby the piston will

- move with the said valve, a movable recepta-
- cle for carriers, and a vertically-movable rod

- supportingsaid receptacle and connected with -

35

said piston-rod by operative means whereby

~ said piston will be moved, and the said valve

will be closed when thereceptacleis depressed

B and will be opened when said receptacle is
“elevated. |

40

9. Inapneumatic conveying apparatus, the

‘combination of distributing and return tubes,
“a pipe connecting the despatehing end of the

return-tube with the delivery end of the dis-

tributing-tube, means connected with the de-
livery end of said return-tube for reducing
- the pressure thereat, a door at the despatch-

~ing end of the return-tube, a valve in said re-
~ turn-tube inside of said despatching-door, a

50

~ vertically-movable receptacle for carriers, an
open branch tube connected with the return- |

tube, a piston in said branch tube, said branch
tube being .arranged vertically and the pis-
ton being vertically movable, a connection be-
tween said piston and said valve whereby the
piston will be moved with said valve, and op-
erative connections between the vertically-
movable receptacle, valve and piston, so con-
structed that the valve will be closed when

' the receptacle is depressed and opened when

the receptacle is elevated.

10. In a pneumatic conveying apparatus,
the combination of distributing and return
tubes, a pipe connecting the despatching end
of the return-tube with the delivery end of
the distributing-tube, means connected with
the delivery end of said return-tube for re-
ducing the pressure thereat, a despatching-
door at the despatching end of the return-
tube, a valve in said return-tube inside of the
despatching-door, a yieldingly-supported re-
ceptacle for carriers connected with said valve
by operative means whereby the valve will be
closed when said receptacle is depressed and
open when said receptacle is elevated, and
connections between the despatching-door
and the valve-embracing parts having a lim-
ited sliding movement with respect to each
other whereby the opening of the door will ef-
fect the opening of the valve, but the door
may be closed without closing the valve.

11. In a pnenmatic conveying apparatus,
the combination of a conveying-tube, means
for producing a vacuum at the delivery end
of said tube, a motor, a valve at the despatch-
ing end of said tube, a speed-regulating de-
vice operated by the pressure in the convey-
ing-tube and controlling the said motor, and
means controlled by the weight of the carrier
for closing said valve thereby operating the
speed-controlling device to lessen the speed
of the motor when none of such carriers is in
use.

In testimony that I claim the foregoing as
my invention I affix my signature, In pres-
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ence of two witnesses, this 27th day of June, 95

A. D. 1900.
| MELVIN J. FOYER.
Witnesses:
(. CLARENCE POOLE,
CLEMENT R. STICKNEY.
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