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Application filed March 8, 1984. Serial No. 07733,

tems.
The modern gargﬁe provides a source of
compressed air for fillin
5 ments for such service have heretofore been
~ such that a single stage compressor and res-
. ervoir have served satisfactorily. The usual

air pressure carried in the reservoir is from -

70 to 100 pounds. _
With the advent of large truck tires re-
uiring air at from 100 to 150 pounds, the
limits of satisfactory single stage compres-
sion have been reached, and it is generally
considered necessary to employ a-two stage
compressor for this service. '
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Since the average garage is now equipped .

for 90 pounds, such raising of the pressure
entails 8 considerable expense in the cost of a
new compressor and a suitable motor, and in
many cases a heavier tank. :

I have observed that in the usual gara
or service station only a small percent of the
air is employed for high pressure require-
ments, but the entire amount that is used for
all purposes must be thus compressed against
the high pressure of the receiving tank.

In thus compressing against this high false
head for the major amount of air, a ve
considerable waste of power is entailed.
The cost of compressing air increases velx_"

20

30
ragidly as the terminal pressure is-increase
‘provide a system in which the air is com-
pressed to the lower pressure and stored in
the reservoir at the lower pressure which is
suitable for pumping up the majority of
tires, and the air for pumping up truck tires
and the like is further compressed by an air
operated booster which delivers air at a de-
sired higher pressure. Thus the air that is
stored is ke;ﬁt at a low pressure. This means,
first, that the cost of comﬁressing is low and
mechanical efficiency is high; second, that
the loss from leakage is less; and finally it
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means that so much of the equipment which -

is now standard need not be changed. The
booster operates only as there is a demand
for air, and hence no more air than is re-
quired for immediate operation is compressed
to the higher pressure. This effects a sav-
ing in initial investment and it saves in cost
of operating the system. -

I have provided a novel form of booster

45

* which takes air from the receiving tank and

compresses a part of the same as required
65 and delivers it at a higher pressure.

My invention relates to fluid pressure sys-

tires. The require-

‘erating a system according to my invention,

In pneumatic apparatus it is often difficul
to get the working cylinder filled with the
fluid. In the present case I insure a full
charge of air in the compressing cylinders
by causing them to function as motor cylin- 60
ders gnor to their operation as compressor
cylinders. S :

_ Furthermore, I provide means for employ-
ing a single hose for dispensing eithergxigh
or low pressure when the same is desired. 65
Obviously, two separate distributing systems
may be employed if desired. o

%hll? I have described my invention in
connection with an air pumping system for
inflating tires, it is obvious that the invention
has many other uses. : :

* The boosting ratio is determined by the
ratios of piston areas. This may be widely
varied as desired. Also the booster of my
invention may be employed to boost by two
stage action instead of single stage action,
as will be described more in detail later.

In order to acquaint those skilled in the
art with the manner of construction and op-
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I shall now describe a tire inflating system
embodying the invention. =

- Fig. 1is a diagram of a system embodying
my invention; : _ '

" Fig. 2 is a front elevational view of a
switching valve for employing a single hose
connection which may be switched to the res-
ervoir or to the booster to give either low
pressure or high pressure, respectively;

Fig. 3 is a cross section through the valve
shown in Fig. 2 in' a plane parallel to the
plane of the paper;

Fig. 4 is a longitudinal section through
the booster and through the control valve
therefor; 95
- Fig. 8 is a diagrammatic view showing the -~
application of the valve illustrated in Fig. 2
to the system disclosed in Fig. 1; and
Fig. 6 is a detail view of an automatic
charging valve, ' :

In Fig. 1, I have shown the compressor 1,
which may be a single stage compressor, hav- .
ing the air inlet 2 and discharge pipe 8 lead- "
ing to a reservoir 4, which may be of any
suitable capacity and of sufficient strength to
hold air under pressure at approximately
125 pounds with a suitable factor of safety.

. The compressor 1 is driven by a suitable
electric motor 5 governed by a pressure con-
trolled governor 6 which may be of any suit- 110
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“able form. ‘While I have shawn the com-
'pressor-1-as -driven by an electric motor, it

1s to be understood that any other suitable
means for compressing air.and stering the
same in the reservoir 4 may be emploKled.
The reservoir 4 has a delivery pipe 7 which

branches at 8 and 9, the branch 8 leading to

a flexible hose 10 having a suitable auto-
matic charging valve 11 adapted to engage
the nipple of the usual tire valve for inflat-
ing the tire. .

The branch 9 leads through a suitable
shut-off valve 13 to the booster 12 and from
the discharge connection 14 of the booster
12 to a flexible hose 15 having the automatic
valve 16. :

The automatic valves 11 and 16 may be
of the type shown in Fig. 6 which consists
essentially of a casing 10” provided with an
opening 11’ to which either the hose 10 or 15
may be secured. Positioned in another
opening 12’ in the casing 10’ is a movable
valve member 18’ having a shoulder 14’ for
engaging the wall 15’ of the casing 10’. The
member 13’ is provided with an orifice 16’
connected to aperture 17’. The member 13’
is also equipped with an enlarged portion

.18’ for preventing the member 13’ from be-

ing pushed too far into the casing. Formed
on the inside of the casing is a lug 19” which
is connected to the end of the member 18" by
a spring 20’ which exerts a downward force
or pressure on the member 18’. = This down-
ward pressure normally maintains the shoul-
der 14’ of the member 138’ on the portion
designated by reference numeral 15’, there-
by closing the valve. It is, of course, ob-
vious that the pressure of the air in the valve
‘will also aid in maintaining the valve closed.
By exerting a very slight pressure on the
enlarged portion 18’ the valve may be easily
opened permitting the air under pressure to
be discharged therefrom.

The booster 12 comprises a central cylin-
der 20, which is fitted with a double-acting
piston 21. Suitable piston rings are mount-
ed on the piston 21 to prevent leakage be-
tween the piston and the cylinder walls.
The cylinder 20 is provided with. an inte-
gral valve housing 22, having the longitudi-

- nal passageways 23 and 24 leading through
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passageways 25 and 26 to the ends of the
cylinder 20 upon opposite sides of the piston
21. Compressor cylinders 30 and 81, of
smaller diameter than the diameter of the
motor cylinder 20, are bolted to the ends of

~the motor cylinder 20, and plungers or pis-

tons 32 and 33 are secured to the piston 21
and to each other axially in line. The piston
21, with both of its plungers 32 and 33, may
be made integral if desired. The ends of
the plungers 32 and 83 are provided with

‘suitable packing rings of any preferred or

well-known construction. The compressor
cylinders 30 and 31 are provided with suit-
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- .
able heads 84 and 85, these heads each com-
prising suitable automatic inlet check valves
40 and automatic discharge check valves 41.
These-valves are held to their seats by suit-
able springs, as is well known in the art.
The discharge check valves 41 are connected
to passageways 42 in the heads 34 and 35 to

-8 common manifold passageway 43—44

formed in the motor cylinder walls and in
the compressor cylinder walls, so that com-
pressed air discharged at the boosted pres-
sure may pass to the discharge connection 14.

The valve passageways 23 and 24 termi-
nate in ports 45 and 46 in a valve seat, which
is adapted to be served by the D-slide valve
47. An exhaust port 48 lies between the
cylinder ports 45 and 46. The D-slide valve
47 is adapted to be shifted to connect one
of the ports to exhaust and the other to live
air, which live air connection leads from the
pipe 9 to the interior of the valve housing 28.

The slide valve 47 is held to its seat by
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springs 49, and during normal operation is .

further held by the pressure of the air in-
side of the housing22. This valve is mount-
ed upon a valve stem 50, and upon opposite
ends of the stem are the pistons 51 and 52
fitting in cylinders 53 and 54 formed at
opposite ends of the valve housing 22

These cylinders are closed by heads 55 -and

56, and pilot valve connections 57 and 58
lead to passageways 59 and 60 in the cylin-
der heads 84 and 85. These pilot valve pas-
sageways 59 and 60 are controlled by spring
pressed pilot valves 61 which have operat-
Ing stem 62 extending into the cylinders 81
and 32 and are adapted to be engaged by the
ends of plungers 32 and 83 to be opened at
the end of a compression stroke to discharge

‘some of the compressed air at the boosted

pressure to the cylinders 53 and 54 of the
main valve motor. It will be noted from
Fig. 4 that the pistons of the main valve mo-

tor have leakage ports 63 therethrough for

the purpose of letting the. pressures upon
opposite sides of the pistons equalize after
the piston has been driven to the limit of its
movement. :

The inlet valves 40—40 (Fig. 4) control,
or valve, ports through the cylinder heads
34 and 35 from pipes 64 and 64’, respective-
ly, which are manifolded together at 10’ and

to the compressed air connection 9 and the

pipe 9’ which leads to the D valve chamber
in the integral housing 22. :
Air at normal pressure of from 70 to 90
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pounds passes from the reservoir 4 to the -

pipe 7 and connection 9, and, assuming that
the valve 13 is open, air fills the ends of
the cylinders 30 and 81 beyond the plungers

82 and 33. This is because the check valves

40 open inwardly and permit the air to pass
in and equalize the pressure against oppo-
site ends of the plungers 32 and 33. At the
same time, air passes through the manifold
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. connection -into the interior of the valve
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housing 22, pressing equally against the
pistons 51 and 52; therefore, not moving
the same but passing as indicated in Fig.
4 through the port 46, passageway 24
and port 26 into the cylinder 20 below
the piston 21. The opposite end of the
cylinder 20, above the piston 21, com-
municates with atmosphere through the ex-
haust port 48. The piston 21, with its con-
nected plungers 32 and 33, is therefore

" driven toward the top as viewed in Fig. 4,

18
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compressing the air and driving the same
past the check valve 41, and finally striking
the valve stem 62 of the valve 61 in cylinder
head 34, and thereby discharging a small
quantity of high pressure air through the
port 59 through flexible tubing connection
57 to the top of the motor piston 51, driving
said valve motor, together with the valve
47, to the lowermost position. ‘Pressures
uickly equalize upon the opposite sides of

—..._the pistons 51 and 52, and the return stroke

25

is'then made, the lower end of double-acting
cylinder 20 being then connected to exhaust
and the top end, above the piston 21, being

_ connected to live air. The booster will then
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proceed to discharge air at any desired pres-
sure between the low pressure air in the
pipe 9 and any higher pressure which is in

roportion to the ratios of the piston areas.
g'hat is to say, the ratios of the piston areas
determine at what boosted or terminal pres-
sure the booster will stall and end its upper
working limit. It is not necessary to pump
or boost all of the air to the maximum pres-

sure, as air at a less pressure is quite suitable
ag it will overcome & resistance. -

With automatic valve 16 closed, the booster
will make a few strokes ﬁllir}% the line and
flexible pipe 15, and then will stand under
pressure until air is drawn, just like a faucet
controlled pneumatic displacement water
pump

and booster 12 stands under pressure in the
System indicated in Fig. 1, low pressure air

may be drawn at the valve 11, or high pres-

sure air may be drawn at the valve 16.
If desired, a suitable common controlling
valve 70, as shown in Figs. 2 and 3, may be
employed for utilizing a single hose and
valve and to connect the same to either the
reservoir 4 or to the booster 12 and fo con-
nect the booster automatically to the re-
ceiver 4 where high pressure air is desired.
The valve 70 has four connections; name-
ly, the connection 7’ from the receiver, the
connection 71 leading to the booster corre-

‘sponding to the pipe 9 of Fig. 1, the pi
igh pressure manifold

72 leading to the
of the booster, and the
the common hose and valve, such as shown
at 15—16 in Fig. 1. The vaive 70 comprises
a suitable body 74 and plug 75, preferably

ipe 78 leading to

fitted on a t'ﬁsr as is common in valves of
this class. is valve plug has a suitable
handle 76 and a pointer 77 playing over a
suitable indicating dial 78 for indicating
when the hose is connected to high pressure

or low pressure. The valve plug 75 has an -
.axial passageway 79 communicating at all

times with the receiver connection 7’ and
having a radial port 80 which is adapted to

-be brought into register or out of register

with the port leading to the booster. The
valve plug 75 is also provided with a cut-
away passage 81 for connecting the high
pressure discharge manifold connection %2
to the hose connection 73 when low pressure
air is connected to the booster. Thus, when
the handle is in the position shown in Fig.
2, all connections are cut off, and when the
handle is moved to the position indicated by
the dotted arrow 82 in Fig. 3, the hose is
connected to the high pressure discharge
manifold of the booster 12 and the receiver

is connected to the booster for supplying

air thereto. -
It will be noticed in the operation of the
booster that each cylinder full of air is sup-

plied to the connection 9, and hence the cyl--

inder is filled completely with air for each
stroke. Hence there is a maximum effec-
tiveness of the booster and evenness of load
which permits the device to operate efficient-

‘ly and at relatively high speed. Even when

the demand. for high pressure air is great,
there is sufficient trapping of air, by the re-
striction of the discharge passageways, to
prevent pounding of the piston against the
cylinder heads. - ,

As above stated, the booster may be made
to operate in two stages by reducing the
diameter of one compressor cylinder and
causing the other cylinder to discharge di-
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rectly into said smaller cylinder by a con-

nection such as shown in the manifold

; . - 43—44. The reduction in diameter of the
Therefore, so long as the valve 13 is open

second stage compressor cylinder and pis-
ton does not disturb the balanced relation
since the sum of the pressures acting in the
particular direction to make a stroke re-
mains the same; that is to say, assume that
the cylinder 30 and its piston are reduced
in diameter, then the total area-is less, and

even if a higher unit pressure is encoun-

tered, the area has been reduced so that the
total resistance may be the same as before.

The valve mechanism which I have shown
is of as simple and direct a construction as
I can at present conceive of, but it is to be
understood that the construction of valve
and motor therefor may be varied within
the ‘spirit and scope of my invention as de-
fined by the appended claims. _

The result is a highly efficient system of
low initial cost and economical operation.

I do not intend to be limited to the pre-
cise details shown or described.
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I claim: ' .

1. A system of the class described com-
prising a compressor, a receiver therefor for
storing air at a relatively low pressure, a
distributing pipe for distributing said low
pressure air, an air operated booster con-
nected to said receiver, and means for dis-

tributing the air from said booster at a high’

pressure, said booster operable only upon
demand for high pressure. air.

2. A system of the class described com-

rising a single stage cOmpressor, a receiv-
Ing tank therefor for storing air at a rela-
tively low pressure,” automatic means for
starting and stopping the COMPressor o
maintain a given pressure in said tank,
means for distributing air at said low pres-

‘'sure, an air operated booster connected to

said tank for taking air from said tank and
delivering it at a relatively high pressure,
and means for distributing said high pres-
sure air, said booster operable only upon
demand for high pressure air.

3. In combination, a receiver, a compres-
sor for charging said receiver with com-
pressed air to a relatively low dpre_ssure, a
booster operated by compressed air from
said receiver to discharge air at a relatively
high pressure, and a distributing hose hav-
ing a normally closed, manually controlla-
ble outlet connected to the delivery side of
said booster, said booster being adapted to
be stalled by back pressure when the outlet
is closed.

4. In combination, a receiver, a compres-
sor for automatically charging the receiver
to a relatively low pressure, a booster oper-
ated by compressed air from said receiver
to- compress a part of the air taken from
the receiver to a relatively high pressure, a

- distributing hose, and a valve for connect-

ing said hose at will to the delivery side of
the booster or to the receiver.

5. In combination, a receiver, a compres-
sor for automatically charging the receiver
to a relatively low pressure, a booster oper-

ated by compressed air from said receiver

to compress a part of the air taken from

. the receiver to a relatively high pressure, a

50
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distributing hose, and a valve for connect-
ing the booster to the tank and the hose to
the booster, or to disconnect the booster
from the tank and connect the hose directly
to said tank.

6. In combination, a receiver, a compres-
sor for automatically charging ‘the receiver

to a relatively low pressure, a booster hav-
ing an intake connection and a discharge
- connection and constituting means for auto-
matically taking air from the receiver and.

compressing a part thereof to a relatively
high pressure, a distributing hose, a valve

haying a tank connection, a hose connection,

a booster intake connection and a booster
delivery connection, said valve having a

1,600,384

" movable element’ fof establishing simulta-

neous communication of the tank connec-
tion with booster intake and of the booster
delivery with the hose. -

7. In combination, a receiver, a compres-
sor for automatically charging the receiver
to a relatively low pressure, a booster hay-
Ing an intake connection and a discharge
connection and constituting
matically taking air from the receiver and
compressing a part thereof to a relatively
high pressure, a distributing hose, a valve
having a tank connection, a hose connection,
& booster intake’ connection and a booster
delivery connection, said valve having a
movable element for establishing simulta-
neous communication of the tank connection
with booster intake and of the booster de-

livery with the hose, said movable element

being movable to shut off the booster intake
and discharge and to establish communica-
tion between' the
hose connection.

.8. Incombination, means for putting a me-
dium under pressure, a receiver for the said
medium under pressure, a second means con-
nected to said receiver operable by the said
medium under pressure for increasing the
pressure of the said medium and means for
distributing the medium from the second
means at a high pressure, said second means
operable upon demand for high pressure
medium,

9. In combination, a receiver, a. first
means for charging the said receiver with
a medium under pressure, a second means
operated by the medium under pressure
from said receiver for increasing the pres-
sure of the said medium, and a third means
having a normally closed outlet connected
to the said second means for distributing
the medium under pressure, the said second
means being adapted to be stopped by back
pressure when the said outlet is closed. -

10. In combination, a receiver, a first
means for charging the said receiver with a
medium under pressure, a second means op-
erated by the said medium under pressure
for increasing the pressure.of the said me-
dium under pressure, a distributing element,
and a member connecting the second means
to the receiver and the element to the sec-
ond means, or to disconnect the second
means from the receiver and connect the ele-.
ment directly to the said receiver.

11. In combination, a receiver, a first
means for charging the said receiver with a
medium under pressure, and a second means
operated by the medium under pressure
from said receiver for increasing the ‘pres-
sure of the said medium comprising three
connected pistons one of which is of a
greater effective diameter than the others,
three cylinders therefor, the cylinders of the
small pistons having automatic intake check

tank connection and the:
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means for auto-
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" valves adapted to be connected to the me-

10

20

dium under pressure and having automatic
discharge check valves connected to a com-
mon discharge outlet, and an automatic con-
trol valve for the said one cylinder, a motor
for the control valve and a pilot valve actu-
ated upon the completion of a stroke for ad-
mitting medium under pressure to the said
motor to shift the valve.

12. In combination, a receiver, a first
means for charging the said receiver. with a
medium under pressure, and a second means
operated by the medium under pressure
from said receiver for increasing the ‘pres-
sure of the said medium, comprising a cen-
tral motor cylinder of relatively large diam-
eter, a double acting piston therem, com-
pressor cylinders at the ends of the motor
cylinder, single acting pistons in said com-
pressor cylinders connected to said com-
pressor cylinders, said cylinders being con-

. nected to the medium under pressure, au-

25
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tomatic intake and discharge check valves
for said ‘compressor . cylinders, a control
valve for the motor piston, motor means for
shifting the control valve and pilot valve
means operated upon the end of the strokes
of the pistons for controlling the operation

of said motor means.

13. In combination, means for putting a
medium under pressure, and means operable
by the said medium under pressure for in-
creasing the pressure of the said medium
comprising a central motor cylinder, a
double acting piston therein, compressor cyl-
inders of rglatively smaller diameter con-
nected to the ends of said motor cylinder,
single acting compressor pistons connected
to said motor piston, the said cylinders be-
ing connected to the said medium under pres-
sure, a discharge connection for said com-
pressor cylinders for delivering high pres-
sure medium, a motor control valve, a valve
motor therefor and means for admitting
high pressure medium to the valve motor
upon the completion of the compression
stroke.

14. In combination, a receiver, means for

charging the said receiver with a medium

¥

under pressure, and a second means operated
by the medium under pressure frem said re-
ceiver for increasing the pressure of the said
medium, comprising a central motor cylin-
der, a double acting piston therein, com-
pressor cylinders of relatively smaller di-
ameter connected to the ends of said motor
cylinder, single acting compressor pistons

58

connected to said motor piston, the said cyl- -

inders being connected to the said medium
under pressure, a discharge connection for
said compressor cylinders for delivering
high pressure medium, a D-slide valve for

‘the motor cylinder, an opposed piston motor

for shifting said slide valve, and pilot valves
for said compressor cylinders for controlling
the shifting of said opposed piston motor.

15. In combination, means for putting air
under pressure, and means operable by the
said air under pressure for increasing the
pressure of the said air comprising a cen-
tral motor cylinder, a double acting piston
therein, compressor cylinders of relatively
smaller diameter .connected to the ends of
said motor cylinder, single acting compressor
pistons connected to said motor piston,
means for supplying compressed air to all
of said cylinders, a discharge connection for
said compressor cylinder . delivering high
pressure air, a control valve for controlling
the strokes of the motor piston, and pneu-
matic means actuated at the end of each
compression stroke to shift said control
valve.

16. In combination, a first means for put-
ting a medium under pressure, a receiver for
gaid medium under pressure, a second means
operable by said medium under pressure for
increasing” the pressure of said medium
under pressure, a third means for selectively
dispensing the said medium under pressure
from the said receiver and the medium under
high pressure from the -said second means,
said second means being operable only upon
demand for said medium under high pres-

sure.

In witness whereof, I hereunto subscribe
my name this 28th day of February, 1924.
BURTON S. ATKMAN.
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