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- Our invention relates to air compressors and
more particularly to air compressors which are
operated from a source of partial vacuum, as for
example, the intake manifold of an internal com-

5 bustion engine.

One of the objects of our invention is to pro-
duce an improved compressor of the type referred
to in which all the working parts thereof are
totally enclosed so as to be unaffected by dust,

10 dirt or other foreign matter.

Another object of our invention is to provide

an improved valve operating mechanism for a

. vacuum-operated compressor whereby the com-

pressor actuating fluid motor may be alternately

15 placed in communication with the source of vac-
uum and with the atmosphere

Still another object of our invention is to so

- construct a vacuum-operated compressor that the
i amount of air required to be withdrawn from the

20 fluid motor to cause it to actuate the compressor
piston will be a minimum.

Other objects of our invention will become ap-
parent from the following description taken in

connection with the accompanying drawings in -

25 which Figure 1 is a top view of the compressor
with the valve box cover removed to show the
valve mechanism; Figure 2 is an end view of the

compressof; Figure 3 is & partial cross-sectional

view of the compressor, showing the working
30 parts thereof; Figure 4 is a cross-sectional view

of the compressor piston and valve mechanism

assoclated therewith; and Figure 5 is a cross-

sectional view through the valve box taken on the

line 8—5 of Figure 1, the parts being in center
38 position.

Referring to the dra.wings m detadl, { lndicates/

the power cylinder of the compressor which is

closed by end plates 2 and 3 clamped thereon by -

means of through bolts 4. The end plate 2 has
40 integrally formed therewith a cylinder 5, the axis
of which is in axial alignment with the axis of
cylinder 1. The inner end of this cylinder opens
directly into the power cylinder and the outer end

is provided with an outlet passage & which com- .

45 municates with a small chamber 7 in the extreme
end of the cylinder, this chamber being closed by
plug 8. Within chamber 1 is a spring-biased
check‘ valve 9 which normally closes outlet pas-
sage

‘50  The end plate ] is also provided with an In-
tegral cylinder {9 in axial alignment with power
cylinder | and the inner end of this cylinder com-
municates directly with the power cylinder in the
same manner as cylinder 8. The outer end of

85 cylinder (8 is also provided with an outlet passage

. . L. |

(CL 230—53)

{1 which communicates with a chamber i2 closed
by means of a plug 13. Within the chamber is a
spring-biased check valve {4 which normally
closes passage {1. The chambers T and 12 in the
ends of the cylinders are interconnected by a tube 5 .
5 which is in communication with another tube
16 leading to 2 pressure tank or directly to & mech-
anism operated by the compressed air.

The piston 17 within power cylinder 1 is formed
by means of plates i8 and 19 held together by 10
screws 20 and interposed between these plates are
the packing elements 21 and 22 which positively
prevent air from passing the piston in either di-
rection. The plate (8 is provided with an in-
tegral hollow imperforate piston rod 23 which 15
extends into cylinder B, this piston rod being of
an external diameter only slightly less than the
internsal diameter of the cylinder but of such less
diameter that sufficient space is present between
the surfaces of the rod and cylinder to permit 20
free passage of air to fill the cylinder during op-
eration of the compressor. Similarly, plate 18
is provided with an integral hollow imperforate
piston rod 24 which is of the same diameter as’
piston rod 28 and extends into cylinder 0. - 28,

The outer end of piston rod 23 carries a com-
bined piston and check valve assembly 2§ and the
outer end of piston rod 24 carries a combined

" piston and check valve assembly 26. These two

combined piston and check valve assemblies are 30
of identical construction and, therefore, only one
will be described In detail. Referring in detail =~
to Figure 4, the end of the piston rod has bolted
thereon a piston 21 having clrcumferentially

‘spaced passages 28 near-its periphery for permit- 356 -

ting passage of air past the piston. The piston
carries an annular rubber valve seat 28 which is
adapted to cooperate with a movable valve ele-
ment 30 mounted for limited sliding movement
on a sleeve 81 threadably mounted upon the cen- 40

-~ tral projection 32 of the piston rod. This valve

element carries a packing cup 33 which is held

-on the valve element by means of a plate 38 and

screws 85. The valve element 30, packing cup 33,
and plate 34 are éach provided with aligned open- 45
ings 81, these openings being positioned within
the outline of an annuiar rib 38 on valve element

30 and adapted to cooperate with the rubber an-
nular seat 29. The valve element is limited in its
movement by means of a shoulder 39 carried by 60
sleeve 31.

It is thus seen by the combined plston and
valve assembly just described that when either
piston rod 23 or 24 is moved toward the end
of the cylinder into which it projects, the rib 58




10

of the valve element 30 will be forced against
the annular rubber seat 29 and air in the cylin-
der cannot flow past piston 27 and, therefore,
it will be compressed and forced out through
the outlet passage in the cylinder. When either
piston rod 28 or 24 moves away from the end
of the cylinder in which it reciprocates, valve
element 30 will be unseated due to the friction
between cup 33 and the cylinder wall and, there-
fore, air will be free to flow through passages

- 28 in the piston and passages 371 in valve ele-
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ment 30 and the parts carried thereby.
On the top of the power cylinder ({1 is mount-

ed a valve casing 40 which is also clamped be- -

tween end plates 2 and 83 by means of through
bolts 4f. The interior of the casing is in com-
munication with the atmosphere at all times by
means of a port 42 and this port has assoclated
therewith an air cleaner 43 (Figure 5). The top
of the casing is closed by a cover plate 44. The
valve casing is also in communication with a
suitable source of suction by means of a port
45 and a conduit 46, which source of suction

-may be that found in the intake manifold of

an internal combustion engine or a special vacu-
um tank connected to an independently driven
suction motor.

A reciprocable rod 47 extends through the
valve casing and projects on each side thereof.
Each end of the rod has secured thereto a fin-
ger 48 which is positioned below the recipro-
cable rod and connected thereto by means of an
arm 49, this arm being clamped to rod 471 by
means of a nut 50 and screw-threaded at its
lower end to receive the threaded end of finger
48 which is adjustable with respect to,the arm

and held in adjusted position by the lock nut’

5{. The ends of the fingers.are adapted to pro-
ject through openings 52 in the adjacent end
plates 2 and 3 in order that they may cooperate
with piston {7 within the power cylinder. The
ends carry spring-biased plungers 53 to relieve
the shock of contact hetween the fingers and the
piston when the fingers are engaged by the pis-
ton at the ends of its strokes. The springs 54
are also provided to yieldably center the recip-
rocable rod.

The exterior ends of reciprocable rod 47 which
carry fingers 48 are covered by caps 55 clamped

to the side walls of the respective end plates 2.

and 3 by means of through bolts 41 which hold
valve casing 40 in position. These caps com-
municate with passages 56 in the valve casing

which communicate with ports 57 positioned on-

opposite sides of suction port 45 (see Figure 1).
Within the valve casing is an arm 58 mounted

on pivot pin 89 and carried on the outer end’

of this arm is a slide valve element 60 which
is relieved or hollowed out on its under side.
This valve element overlies ports 57 and the suc-
tion port 45 and the hollowed out portion is of
such width that it can cover two of the ports
at one time, that is, the suction port 45 and
either of the ports §1. Also pivotally mounted
upon pivot pin 59 is & lever 61 having a slotted
end 62 for connection to rod 471 by means of
pin 83. The other end of the lever carries a
pin 64 and the ends of this pin are connected
to the ends of a pin 65 carried by arm 88 by
spring 66. The levers 58 and 61 and spring 66
form a snap action mechanism whereby the re-
ciprocation of rod 4T will result in valve 60
being shifted back and forth to alternately con-
nect suction port 45 to one of the ports 57. In
order to provide yieldable abutments for valve
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element 60 the casing is provided with spring-
backed plungers 61 which are threadably mount-
ed on the valve casing so as to permit adjust-
ment. .

Referring to the operation of the above de-
scribed compressor when the parts are in the
position shown in Figure 3, valve 60 will be in
a position where the suction port is connected
with the right-hand port 51 (Figure 1), thus
placing the source of suction in communication

<

with the right end of power cylinder | through

passage 56, cap 55, and opening 52 in the end
plate -3. The left end of the power cylinder is
in communication with the atmosphere by means
of the air intake port 42, the valve casing, the
left-hand port 57, passage 56, and opening 52
in end plate 2. Thus the right side of piston
{71 will be subject to a partial vacuum and the
left side of the piston will be subject to atmos-
pheric pressure. This will cause the piston to
move to the right ehd of cylinder {. During
this movement, the air in the compressor cylin-

.der {0 ahead of the combined piston and valve

assembly 26 will be compressed since the valve
element 30 will be seated and thus compressed
air will be forced out through outlet passage
11, chamber 12, and conduit {6 into the storage
tank if such is employed. During the move-
ment of piston 1T to the right the valve ele-
ment 30 of the combined piston and valve as-
sembly 25 will move away from valve seat 29
due to the friction of packing cup 33 on the cyl-
inder wall. Air will, therefore, be free to pass
from the left end of the power -cylinder into
the compressor cylinder 5 ahead of the com-
bined valve and piston assembly 25. When pls-
ton 17 approaches the end of its stroke toward
the right end of the cylinder, it will'abut against
finger 48 carried by the right end of the recipro-
cable rod 41 and carry this rod with it to the
right, Movement of rod 47 to the right will
operate lever 61 and when this lever passes the
center line, spring 66 will be effective to snap

-arm 58 from its position shown in Figure 1

to a position on the left side of the center line.

Under these conditions, valve element 60 Is
now in a position to place suction port 45 into
communication with the left-hand port 57, there-
by placing the left end of the power cylinder in
communication with the source of suction. The
new position of valve element 80 also results in
the right-hand port 57 being placed in communi-
cation with the atmosphere through the valve
casing and the atmospheric port 42. A partial
vacuum is now effective upon the left side of

~ the power cylinder piston 17 and atmospheric

pressure is effective upon the right side of the
piston. This will cause the piston to move to
the left, resulting in valve element 30 of the
combined valve and piston assembly 25 being
closed. As the piston moves to the left, air will
be compressed ahead of this combined piston and
valve assembly and forced out through outlet 8
and chamber T into tube 16 leading to the pres-
sure tank. During the movement of piston 17 to
to the left, valve element 30 of the combined pis-
ton and valve assembly 26 will be unseated by
the friction between packing cup 33 and the
cylinder wall, thus permitting air to pass into
the head end of the compressor cylinder (0.
Under these conditions check valve {4 will be
seated. When piston {7 approaches the left end
of the power cylinder, it will engage finger 48
carried by the left end of the reciprocable rod 47
and move this rod to the left. This will now cause

20

30

40

45

50

55,

60

85

70

(]



10

15

20

30

45

60

2,186,475

valve element 60 to be snapped back in the posi-
tion shown in Figure 1 as a result of movement
of lever 61 with the reciprocable rod 41. When
valve element 60 assumes this position, the opera-
tion already described will be repeated. It Is
thus seen that piston 17 is caused to be recipro-
cated back and forth in the power cylinder and,
as & result thereof, air will be compressed and
forced out of first one of the compressor cylinders
and then the other and into tube {6 leading to
the pressure tank or some other mechanism which
is desired to be operated by the compressed air.
If tube {6 is connected to a storage tank when
the pressure of the compressed air in this stor-
age tank becomes as great as the pressure of the
air which is being compressed by the action of
the power cylinder, the power cylinder will be-
come stalled and discontinue its operation. When
any of the compressed air is removed from the

storage tank, the compressor will immediately.

being to operate and replace this air by additional
compressed air from the compressor cylinders.

By having piston rods 28 and 24 of a diameter
nearly as great as that of cylinders § and §, it is
seen that the volume of air which must be with-
drawn from one of the ends of the power cylinder

3
opening directly into said large cylinder, a piston
in the large cylinder, an imperforate piston rod
carried by the large piston and extending into
the compressor cylinder, said piston rod being of
a diameter substantially the same as the com-
pressor cylinder but of such smaller diameter as
to permit the free passage of air between the sur-
faces of the rod and the cylinder, a compressor
cylinder piston carried by the piston rod and
capable of slight relative axial movement with
respect to the red, check valve means for permit-
ting air to flow from the power cylinder and by
way of the space between the piston rod and the

“compressor cylinder to the compressor cylinder

during each stroke of the power cylinder will be

reduced to & minimum. This materially increases

‘the efficiency of the compressor since by having

less air to be withdrawn during each piston

stroke, the rate of reciprocation of the piston will. -

be increased. This is a very important featuve,
especially when there is a heavy drain on the
storage tank and it is necessary for the compres-
sor to operate at 2 maximum capacity to keep the
air storage tank contmuously filled with com-
pressed air.

Also, by having the ends of reciprocable rod

47 which carries fingers §8 enclosed within caps

65, all the parts are protected from dirt, grease,
dust, and other foreign matter. Furthermore,
this construction permits the use of caps 85 as

part of the conduit means between the source of

suction and the end of the power cylinder or be-
tween the atmosphere and the end of the power
cylinder, depending upon the position of valve
element 60. Thus it is not necessary to construet
separate tubes between ports 37 and the ends
of the power cylinder. Furthermore, by using
caps 55 as part of the conduit means, it is un-
necessary to employ any packing around flgures
48 which project into the power cylinder, thus
providing a better seal for the power cylinder
and increasing its efficiency.
noted that by having the compressor cylinders
integral with the end plates of the power cylin-
der, the numbers of the parts are decreased,
thereby facilitating assembly and disassembly of
the compressor. Also, by having piston rods 23
and-24 of larger diameter, they may be of hollow

) cons?;ruction and integrally forméd with plates

18 fm}dg 19 forming:the body of piston {7, thus de-

g creagitg the weight of this assembly.

65

- Being aware: of the possibility of modifications
in the particular structure herein described with-

. out departing from the fundamental principles

70

75

of our invention, we do not intend that its scope
be limited except as set forth by the appended
claims.

Having fully described our invention, what we
claim as new and desire to secure by ‘Letters Pat-
ent of the United States is:

1. In an air compressor, a relatively large pow-’
er cylinder, a smaller compressor cylinder in.
-axial alignment with the large cylinder and

It is also to be’

ahead of the piston during the retractile stroke
thereof, said check valve comprising a valve seat
on the end of the piston rod and a valve element
carried by the compressor piston and other valve
means for alternately connecting the power cyl-
inder with a source of partial vacuum and with
the atmosphere.

10

20

2. In an alr compressor, a relatively large

power cylinder, a smaller compressor cylinder in
axial! alignment with the large cylinder and
opening directly into said large cylinder, a piston
in the large cylinder, an imperforate hollow
pbiston rod closed at its outer end and integrally
united at its inner end with the large piston
and extending into the compressor cylinder, said
piston rod heing of a diameter substantially the
same as the compressor cylinder but of such
smaller diameter as to permit the free passage
of air between the surfaces of the rod and the
cylinder, & compressor cylinder piston carried by
the piston rod and capable of slight relative ax-
ial movement with respect to the piston rod,
check valve means controlled by the relaiive
movement of said piston and piston rod for per-
mitting air to flow from the power cylinder and by
way of the space between the piston rod and the
compressor cylinder to the compressor cylinder
ahead of the piston during the retractile stroke
thereof, and other valve means for alternately
connecting the power cylinder with a source of
partial vacuum and with the atmosphere. .
3. In an air compressor, a relatively large
power cylinder, two smaller compressor cylin-
ders in axis! alignment with the large cylinder,
each of sald compressor cylinders being associ-
ated with an end of the large cylinder and open-
ing directly into said large cylinder, a two-part
piston in said large cylinder, each of sald parts
baving an integral imperforate hollow piston
rod closed at its outer end and extending into &
compressor cylinder, each of sald piston rods be-
ing of a diameter substantially the same as the

_ diameter of the compressor cylinder intc which
it ‘extends but of such smaller diameter as to.

permit the free passage of air between the sur-
faces of the rod and cylinder, a compressor cyl-
inder piston.carried by the end of each piston
rod, a check valve associated with each piston
for permiting air to fiow from the power cylin-
der and only by way of the space between the
piston rod and the compressor cylinder to the
compressor cylinder ahead of the piston during
the retractile stroke thereof, and valve means for
alternately ‘connecting the power cylinder on op-
posite sides of its piston with a source of partial

'vacuum and with the atmosphere.

4. In an air compressor, a relatively large
power cylinder, two smaller compressor cylinders
in axial alignment with the large cylinder, each
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directly into sald large cylinder, & piston in said.

large cylinder, imperforate piston rods carried

by opposite sides of the piston and extending .
into the compressor cylinders, each of said piston

rods being of a diameter substantially the same
as the diameter of the compressor cylinder into

which it extends but of such smaller diameter as’

to permit the free passage of air between the sur-
faces of the rod and cylinder, a compressor cyl-
inder piston carried by the end of each .piston

rod, a check valve carried by each piston for per- -

mitting air to flow from the power cylinder and
by way of the space between the piston rod and
the compressor cylinder to the compressor cylin-
der ahead of the piston during the retractile
stroke thereof, valve means for alternately con-
necting the power cylinder on opposite sides of
its piston with a source of partial vacuum and
with the atmosphere, said valve means compris-
ing a reciprocable rod positioned exteriorly of
the power cylinder and having a reciprocable
movement less than that of the piston in the

_power cylinder, two coaxially pivoted levers, a

valve element carried by one of the levers, means
for connecting the other lever for oscillation by
the reciprocable rod, spring means connected be-
tween the levers for moving the valve carrying
lever to opposite sides of a center line when said
other lever is oscillated, and means comprising &
member at each end of the power cylinder and
engaged by the power cylinder piston for recip-
rocating the rod.

5. In an air compressor, a power cylinder, a
reciprocable piston therein, a compressor cylin-
der in communication with the power cylinder,
& piston in the compressor cylinder and con-
nected to the power cylinder piston for move-
ment therewith, a valve casing provided with a
port in communication with a source of suction
and a port in communication with the atmos-
phere, a reciprocable rod mounted in the valve
casing and projecting therefrom, means carried
by the exterior end of the rod and. extending
through an opening in the power cylinder for
cooperation with the piston therein whereby said
rod will be moved longitudinally at the end of
the piston stroke, a valve mechanism operable by
the reciprocable rod for placing the ports in

communication with each other, and conduit.

means including a detachable casing member as-
sociated with the end of the power cylinder and
enclosing the exterlor end of the reciprocable rod

for placing the atmospheric port in communica-
tion with the power cylinder.

6. In an air compressor, & power cylinder, a re-
ciprocable piston therein, a compressor cylinder
at each end of -the power cylinder, a piston in
each compressor cylinder, piston rods connecting
the compressor pistons to the power cylinder
piston, & valve casing in communication with the
atmosphere, a source of suction, a reciprocable

~rod extending through the valve casing, means

carried by the exterior ends of said rod and ex-
tending through openings in the ends of the

.power cylinder for cooperating with the power

cylinder piston whereby said rod will be moved
longitudinally at the end of each piston stroke,

‘a detachable casing member enclosing each ex-

terior end of the rod, said valve casing and the
last ‘mentioned casings being provided with inde-
pendent passages for placing the ends of the
power cylinder in communication with the valve
casing, and valve means in the valve casing and
operable by said reciprocable rod for alternately
placing sald suction source in communication
with the passages.

7. In an air compressor, a power cylinder, a
reciprocable piston therein, a compressor cylin-
der at each end of the power cylinder, a piston
in each compressor cylinder, piston rods con-
necting the compressor pistons to the power cyl-
inder piston, a valve casing in communication
with the atmosphere, a source of suction, & re-
ciprocable rod extending thz‘ough the valve cas-
ing, means catried by the exterior ends of said
rod and extending through openings in the ends
of the power cylinder for cooperaiing with the
power cylinder piston whereby said rod will be
moved longitudinally at the end.of each piston
stroke, a detachable casing member enclosing
each exterior end of the rod, said valve casing
and the last mentioned casings being provided
with independent passages for placing the ends
of the power cylinder in communication with the
valve casing, valve meens in the valve casing for
alternately placing sald suction source in com-
munication with the passages, and means for
controlling said valve means by the reciprocable
rod and comprising two coaxially pivoted levers
and a spring interconnecting the levers to pro-
vide a snap acting mechanism.

FRED H. STROUP.
BURNS DICK.
CYRIL B. FITES.
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