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1,535,856
PATENT OFFICE.

EDWARD A, RIX, OF SAN ERANCISCQ, GM;IFORMA.'

COMBINATION AIR COMZ‘;’RESSOR AND VAQUUM FPUMP.

Application filed May 15,

Po all w hom it may concern:

Be it known that INEpwarn A. Rix, a mh-
zen of the United bmtes, residing ‘at the
city and county of San Francisco and State
of California, have invented new and useful
Tiiprovements in Combination Air Com-
pressors and Vacuum Pumps, of which the
following is a specification.

This invention relates to a_ combination
air compressor and vacuum pump, and to an
automatic regulating device therefor.

Service stations for automobiles are com-
mon and numerous and they are becoming
more and more a npcess}ty as i'ar as the
motoring public is concerned. ‘

Considerable competition exists betwcen

the service stations of different oil companies

20

' predétermined pressures or vacuunis.

40

48

- 50

‘actnating mechanisms.

and otherwise and the stations are as s re-
sult becoming. forced to. install elaborate

equipment, such as air compressing units, .8

ete., to bein a pouuou to render svery
assmtcmuv possible. Practically every sta-
tion is equipped Wlfh an air compressing
unit and tanks to permit inflation of tires,
ete., and a considerable number of stations
are equipped with so-called visible dispens-
ing machines which require a vacumm pump
to clevate the gagoliie from the submerged
storage tanks to the visible containers, from
which the gasoline is ‘delivered by gravity
to the tanlxs of the’ antomc}zn}es . B

The air COMPressors and vacuuul pumps
are usually driven by independent electric

motors and are qumm‘mcaﬂv actuated to-

the -6xtent that a variation in pressure or
vacuum will make or break the motor ecir-
cuit and as such automatically maintaing
Such
installations require separate compressors
and vacuum pumps, and similarly separate
electric motors, with connected automatic
The installations
are as a result costly ; they require consider-
able space. which is often an important
factor, and while. they are. automatic in
operflhon. 2 certain amotnt of attention, re-
pair,, ete., is nevertheless required.

The object of the present invention is to
prowde in a single unit a combined air
compressor ~and vacuum pump which is
driven by -a single electric moter, and to
provide an automatic control whereby the
motor circuit will be actuated both by the
compressed air and the-vacuum, and which

.will furthermore permit the compressor and
~ the 'vacuum pump to act in unison or inde-

gether with the tanks

1924, Serinl N@. 713,399,

pendent of each other() the single unit thus
provided reducing tht space required to a
minimum and permitting cost and other in-
c1dentals to be materially lessened.

One form which my invention may assume
is exemplified in the following descmpmon
and illustrated in the accompanymg araw-
ings, in which-—

1g. s & perspectwe view of the com-~
bined compressor and vacunm pump, to-
connected therewith
and the electric thotor dri iving the same,
said unit also showing the position of the
automatic controlling mechanism whereby
the cirenit through the motor is automati-
cally opened and closed.

Fig. 2 is an enlarged detail sectional view
of the vacdum relief valve.

Fig. 8 is 2 central vertical mnp:ltudmal

gection through the sombined air compressor
and vacuum pump.

Fig. 45 s a diagrammatic view showing the
wiring omgmm employed '

Flﬂ' 5 is @ central vertical longli’amna]
sectlon through one of the switch contr ~ling
units.

Fig. 6 iz 2 central vertlcal CTOss- Sif*‘ctlon
mhen on line 6—-¢, Fig. b ‘

Fig. Tis =z vertieal cros% sectlon taken on
line 7—7, Fig. &

Referring io the drawings in detail, ‘and
p'n‘txulhllv to Figl 3, A indicates a low
pressure air compréssing cylinder, -2 the
head, 3 the low prissure inlet valve, 4 the

“low pressure discharge valve, 5 an inter-

cooler, 6 a pipe connecting the:same with
the low pressure discharge valve. B a high
pressure cylinder, 7 a cylinder head, 8 the
inlet valve, 9 the high pressure dis (,h&lﬂ'e
valve, 10 a gecond. 1htelcoo}er, and 11 a pipe
connectm;r the same with the discharge
valve 9 of the high pressure cylinder. The
inlet valve of the high pressure eylinder,
indicated at 8, is connected with the inter-
cooler 5 tnrouoh means of a pipe 12,-and
the low pressure air discharged by the Valve
4 is thus by-passed through the pipé §,the
intercooler 5 and the pipe 12 to fhe inlet

“valve 8 of.the high pressure cylinder.

The respective cylinders are pepvided
with pistons, as indicated at 13 and 14; thase
pistons being connected by a connecting
yoke 15. The compressor is otherwige pro-
vided with a crank case 16 to -which the

- respective cylinders are attached ih mny

sultable manner. A crank shaft 17 18jour-
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©oa trunk type piston and that it is consid—
; erably
‘anlargenient is formed
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nalled in the case and reciprocal movement
Is transmitted to the pistons through a con-
nect' ng rod 18,

T o structure so far described is more:

or ’ss common and discloses nothing more
or Mess than a two-stage air compressor.
By careful inspection of Fig. 3, it will,
Lowever, be noted that the piston 18 is
clongated; further, that step or
' at the point 19, and
piston of larger area is
thus produced. * Thig piston travels in a
eylinder C, which is interposed between
the crank case and the low pressure cyl-
inder A; the cylinder C being attached to
the erank case by a flange and bolts as
indicated at 20 and the low pressure cyl-
inder being in twrn secured to the outer
end of the cylinder C hy a flange and bolts
as indicated at 21.

 The cylinder € and‘the piston 19 operat-
ing therein form a vacuum pump, air be-
ing admitted to this pump from a tank 29
through means of pipes 23 and 24. The
pipe 24 connects with an annular chamber
25 formed in a head 96 of the cylinder C.
This Tead is also provided with g ring
valve 27 which is adapted to automatically
open and close a series of ports 28, The
piston 19 is similarly provided with a ring
valve 29 which ig adapted to alternately
epen and close a series of ports 30 formed
m the piston proper. . Ports 28 are opened
to admit air to the cylinder ¢ when the
piston travels in the direction of arrow a;
ports 30 being simultanecusly closed by
the ring valve 99 During “the reverse
movement of the piston, valve 27 closes and
alve 29 opens.  The air previously ad-
mitted is thus transferved to the other side
of the pisten 19 and it is discharged into
an annular chamber 31 and is there ‘per-
mitted to escape through a pipe 32 during
the next stroke of the piston. . Tank 99
may thus be evacuated to any degree de-
sired but the exact amount of ‘acuum that
should he maintained is, however, regulat-
ed by an antomatic actuating mechanism
bereinalter to he described, and also by
eans of a poppet valve 83 (see Figs. 1
and 2. This valve iy interposed between
the pipes 23 and 24. Tt ig normally held
on its seat by mceans of a weighted lever
S the weight being <o adjusted that the
valve will be maintained on its seat until
a. predefermined vacmum g created.  The
valve will then 1 and aip will thus he
antomtically admiited 1o prevent the build-
ing up of o further vaenogm, The auto-,
matic actuating mechanisi just referred
to will sl function at this titne and its

hat a secondary

construction and  operation will Iater be
deseriliod.
The compresed air discharzing  from
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is delivered to a tank
at 35 through means of a pipe 36
1), and means are employed for

the intercooler 10
indicated
(see Tig.

‘maintaining a predetermined air pressure

In the tanl. This means is automatic in
operation and its construction will be more
clearly deseribed by referring to Figs. 5,
6 and 7.

Before entering into a detail discussion of
the construction of thig mechanism, it
might be well to state that &hs combined
compressor and vacuum pump here illus-
trated is dviven by means of an electric mao-
tor such as indicated at 37, the power of
the motor being transmitted to the crank
shatt of the compressor by means of a belt
38 and a driving pulley 89, It might alse
e well to state that the circuit through this
motor is controlled by two separate mechg-
nisms, generally indicated at 40 and 41 (see
Figs. 1"and 4). The mechanism indicated
at 40 is controlled by the air pressure in
the tank 85, and the mechanism illustrated
at 41 is conirolled by the vacummn main-
tained in the tank 22 Both of these con-
trolling mechanisms are substantially iden-
tical in construction and function, and the
deseription of one should therefore suffice,
Theso - mechanisms  control g pair of
switches, diagrammatically illustrated at 42
and 43. These switches are connected in
parallel, the .switch 43 having two main
terminals 44 which are connected with the
bower circuit through means of feed wires
45, The opposile terminals of the switch
43, indicated at 46, are connected through
wires 47 with the motor 37. The second
switch indicated at 49 ig provided with a
pair of main terminals 48 which are con-
nected through wires 49 with the feed
wires 45, and the second set of terminals
in switch 49 is conneeted directly with the
feed wires of the motor.

y providing this parallel connection it
is possible to open one switch or the other
without breaking the circuit through the
motor, and it is impossible to brealk the cir-
cuit through the motor without opening
both switches. The switches, as previously
stated, arve actuated by the antomatic con-
trolling mechanisms indicated at 40 and 41,
and the structure of these mechanisms will
now be described.

Again referring to Figs. 5, 6 and 7, it
will be noted that casing 40 is illustrated.
One end of the casing is provided with a
flexible diaphragm 50 disposed hetween two
head menmbers 51 and 52.  An air tight
chamber 53 is thus formed on one side of
the diaphiragm and this chamber is con-
nected throngh mewns of pipe 54 with the
pressure receiving tank 85. The dinphragm
is provided with g plate and 2 button such
as indicated at 53 and the button extends
through an opening in the head membetr 51,
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Tt here engages the one end 56 of a lever 57
whieh is pivotally mounted in the casing 40
at the point indicated at 58. The opposile
end of the lever is connected with a helical
spring 59 and the tension of this spring may
be regulated by meang of an -adjusting
gerew 60. :

© If it is desired to maintain an air pres--

sure of 120 pounds in the tank 35, the ten-
sion of the spring 59 is se.regulated that the

dizphragm will not bé able to impart a
“rocking movement-to the lever 57 until this
pressure is exceeded ; that is, chamber 53 1s.

in constant communication with the tank 35
through means of pipe b4 and similar pres-
sures are thus maintained on one side of the
diaphragm 53 and in the tunk 35, When
this pressure is exceededt spring. 59 yields

and a rocking movement is thus imparted to.

the lever 57 throdgh means of the dia-
phragm and the button 55. This rocking
movement serves the function of opening
the switch 49 (see Figs. 4 and 5), the move-
ment being transmitted through a yoke 61,

“a pair of levers 62 and 63, and a conriecting

link 64. The lever 63 is pivotally attached
to the lever 57 and its outer end is provided
with a roller 65 which is normally main-
tained in engagement with a mnotch 68
formed in the lower end.of the link 64, the
rotier being maintained in this position by
means of a spring 67 and also by a sedond
spring. 68 which Is.attached to the lever 57
at é)ne end and to the link 64 at the opposite
end. ' . .

When lever 57 moves downwardly, due to

expansion of the diaphragm, roller 85 rides

downwardly over the notched end of the
link 64 and the moment it passes over the

point 69 it strikes an inclined face 70, thus -
freeing the link 64. The inclined face 70

permits the spring 68 to function and it
thns imparts an upward movement to the
link 64 and the lever 62.
qiick and snap-like and it is in turn trans-
initted to lift the yoke 61 and-the switch 42
carried thereby. When the -air pressure

drops in the tank 35, and consequently in the

chanber 53, the tension of the spring 59

overeomes the pressure exerted on the dia-

phiragm and lever 57 is pulled upwardly.
This movement ¢auses roller 65 to ride up-
wardly on the ineclined end 70 of link 64 and
when it passes over the high point 69 a
guick downward movement is imparted-io
the Iink 64, lever 62 and yoke 61, this move-
ment being imparted by means of spring 68.
This downward moveiment dgain closes the
switeli 42, The switch is accordingly auto-
watically opened and closed with varia-

tions in air pressure and a predetermined .

pressure may thus be maintained.
"The actuating mechanism indicated at 41
is substantially identical in construction to

that illustrated in Figs. 5, 6-and 7, the only

This movement is!

difference belng that the position of the
head members 50 and 51 is reverse, and that
chamber 53 is connected with the vacuum
tank. In other words, a suction is produced
in chamber 58 and this exerts a pull on the
diaphragm and.imparts movement thereto,
the movement being transmitted through a
link which is connected with lever 57. The
meclfanism 41 will thus automatically main-
tain a predetermined vacuum in the tank 22
as switch 43 is opened and closed by varia-
tions of vacuum maintained in tank 22. In
other words the automatic actiating mecha-
nism indicated at 40 setves the function of
maintaining a prédetermined air pressure

70

75

80

in the tanlc 85, while the actuating mecha- -

nism indicated at 41 maintains a predeter-
mined vacoum in the tank 22, These mecha-
nisms in turn actuate the switches 42 and
43 and as the motor eireuit is controlled
thereby, it can readily be seen that the cir-
cuit through the motor will be antomatically
opened and closed as required and that con-
tinuous operation will not be required. -

To further illustrate the operation of the
combined compressor and vacuum  pump
here illystrated, and the functioning of the-
controlling mechapism indicated at 40 and
41, it will be assumed that it is desired to
maintain 120 pounds air pressure in tank
35 and a 20 inch vacuum in the tank 22. If
the vacuum is less than 22 inches and the air.
pressure is less than 120 pounds, both

90

switches 42 and 43 will be closed. The éir- -

cuit through the motor will thus be estab-
lished and reciproecal movement will ™ be
transmitted to-the several pistons in unison
as power is being continuously transmitted
to the erank shaft of the unit through means
of the belt 88 and the pulley 39.  If am
evacuated condifion of 20 inches is reached
before the desired pressurve 120 pounds is

- obtained - in tank 83, switch 43 will be

opened, but switch 42 will continue to re-
main closed. The relief valve 33 will simul-
tanecusly open as the weighted lever 34 has
been properly adjusted. Air will thus enter

100~

1

105 -

110

the pipe 24 through the valve 33 and an |

evacuated’ condition of 20 inches will be
auntomatically maintained. The high and
Jow pressure compressing cylinders ‘A and
B will continue.to- operate and air under’
pressure will continue to. be delivered to the
tank 35 until a pressure.of 120 pounds is
reached. The diaphragm 50 (see Fig. 5) will
then expand, due to thé faet that it will
overcome the tension of the spring 59, and
switch 42 will thus be opened and as the
swifch 43 has already been opened it can
be geen that the circuit through the motor

87 will be broken and the unit as a whole !

will come to rest.

115
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125
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If the pressure or vacuum drops, one or’

~another of the switches 42 or 43 will be!

pier, o VI :
closad and the circuit through the motor

130
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will thus be closed and the unit will again
be set in operation. It can, therefore, be
seen that the circuit may he closed by either
of the switehes, but the cirenit will not be
broken except  when hoth switches  are
opened.  This is important as it permits
either the compressing unit or the vacuuwm
pump to function independently of each
other even though they ave operated and
driven in unison. For instance. if a pres-
sure of 120 pounds is obtained in the tank
35 before the desired evacuated condition is
obtained in tank 22, it will be seen that
switch 42 will be opened.  Switeh 48, how-
ever, remains closed as the desived vacuum
is mot obtained. The unit, therefore, con-
tinues to operate as the motor cirenit is not
broken, but the air pressure in tank 35 will
not be increased, as the velief valve is opened
which permits the air from the eyinders A
and B to be disclosed to the atmosphere,
This relief valve is best illustrated in Fig.
7. It is mounted on the casing 40 and in ap-
pearance resembles an elhow fitting. It is
provided with an inlet connection 72 and
an outlet connection 73. The inlet is con-
nected through means of a pipe 74 with the
intercooler 10, while the connection 78 may
be opened directly to {he atmosphere. A
check valve 75 is interposed between the con-
nections and is normally retained on its seat
by means of the air pressure and also by
means of 4 spring 76. The valve is pro-
vided with a downwardly projecting stem
77 and this is in turn mounted in alignment
with a pin 78. This pin is also ilustrated
in Fig. 5 and it forms a pivotal connection
between the levers 62 and the link 64,

The lever 62 moves upwardly when switch
42 is opened and as switch 42 'is not opened
until the desired air pressure is obtained, it
can be seen that this movement may be uti-
lized to open the velief valve 75. Tn other
words the valve 75 is only opened when the

switel is opened and it is merely opencd for-

the purpose of permitting the air discharged
by the compressing cylinders to eseape freely
to the atmosphere when tank 85 has been
charged to a predetermined pressure.

Valve 75 is not in communication with the
tank 35 as the air from the intercoolor 18
delivered to the tanlk through the pipe indi-
:ated at 36, This pipe is Provided with a
check valve generally indicated at 80 and
no air can thus escape from the tank when
alve 75 is opened as it is connected with
the -opposite end of the intercooler through
the pipe 74,

“The mnit as a1 whole s simple and com-
pactin construciion and requires compara-
tively Tittle spuace: this heing particularly
trie when it is considered that most service
stations o plants requiring vactium and
compressed air service employ twy separad
motor driven units, one Detig en ulr con-

1,535,856

pressing anit and the other a vacuum pump-
Ing wit.  In other words the assembly
shown in the present application requires,
practically  speaking. only one-half the
space;” the amount of mechanism liable to
get out of order is substantially reduced to
one-half; the cost is recluced, and as the op-
eration: of the structure as a whole is auto-
matic comparatively little attention is re-
quired.

While certuin features of the present in-
vention are more or less specifically illus-
trated, I wish it understood that various
chianges in form and proportion may be re-
sorted to within the scope of the appended
claims. T similarly wish it understood that
the materials and finish of the several parts
emploved may be such as the experience and

jndgment of ‘the manufacturer may dictate

or various uses may demand.

Having thus des/vibed my invention, what
I claim and desive to sécure by Letters
Patent jg—

LA deviee of the character described,
comprising a pair of cylinders, a piston in
each eylinder, one eylinder serving as an air
compressor and the other as a vacuum
pump, a tank for tle reception of the coms-
pressed air, a tank connected with the seo-
ond cvlinder and adapted to be evacuated
thereby, moans for transmitting a reciprocal
movement to the pistons, an electric motor
for driving said nieans, means actuated by a
predetermined pressure in the compressed
dir receiving tank for automatically throw-
ing the compressing cylinder out of action,
and means actuated by a predetermined
vacuum in the other tank for throwing the
vacuum producing eylinder out of action.

2. In a device of the character described,
an air compressor and a vacuum pump both
driven in ‘unison and by a single electric
motor, a tank connected with the com-
pressor, a second tank conmected with the
vacuum pump, and means for automatically
breaking the civeuit through the motoy
when a predetermined pressure and vacuum
is obtained in the respective tanks.

3. A device of the character described,
comprising an air compressor and a vacuu,
pump, an electric motor adapted to drive
said compressor and vacuum pump in uni-
son, a tank in communication with the com-
pressor, a second tank in communication
with the vacuum pump, means connected
with the vacuum pumping unit for breaking
the circuit through the motor wheh g pre-
determined vacuum is obtained, and means
connected swith the air compressing unit for
Ireaking the cirenit through the motor wlien
a predetermined air pressure is obtained,
said cireuit breaking means being only oper-
abic when they act in unison or when suc-
cessively actuated,

4. A device of the character deseribed,

¢
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comprising an ajr compressing wnit and 'a
vacuunt pump, an electric motor adapted to
drive the same in unison, a tank connected
with the air compressor, a tank connected
with the vacunm pump, and an eleciric
motor civeuit waking and breaking mecha-
nism for each unit, said units adapted to
prepave and break the motor circuit, but
neither being adapted to break the circuit
unless it has been prepared by the other
unit. '

5. A device of the character described,

comprising an air compressor and a vacuuni

pump, a single means for driving the same
in unison, a tank connected with the com-
pressor, a second tank connected with the
vacuum pump, and separate means connect-
ed with each tank and adapted to maintain
predetermined pressures therein, said means
wdapted to jointly render the driving means
ineperative.

6. A device of the character deseribed,
comprising an air compressor and s vacuum
pump, & single means for driving the same
in. unison, a tank connected with the com-
pressor, a second tank comnected with the
vacuum pump, separate means connected
with each tank and adapted to maintain
predetermined pressures therein, said means
adapted to jointly render the driving means

inoperative, and either means adapted to.

render the. driving .means eperative.

7. A device of the character described,
comprising an air compressor and a vacuum
pump, means for driving the same in unison,
a tank connected with the compressor, a sec-
ond tank connected with th: vacuum pump,

means for automatically maintaining a pre-

determined pressure in the air tank, means
for maintaining a predetermined vacuum in
the second tank, and means actuated jointly
by both of said last named means for ren-
dering the driving means inoperative, either
of ‘said means also adapted to render the
driving means operative upon a drop either
in pressule or vacuuimi.

8. A device of the character described,
comprising an dir compressing unit and a

vacuum pump unig, an eleétric motor adapt-:

ed to drive the same in unison, a tank con-
nected with each unit ohe adapted to receive
air under pressure and the other to be evacu-
ated, means for automatically maintaining
a predelermined air pressure in one tank,
and means for automatically maintaining
a predetermined vacuum in the other tank,
both of said last named means adapted to
jeintly Dreak an electric circuit through the
motor and either of said means adapted to
close said cireuit. ,

9. A device of the character described,

comprising an air compressing unit and a

vacuum pump unit, an electric motor adapt-
e to drive the same in unison, a tank con-
pected with each unit one adapted to ve-

ceive air under pressure and the other to be
evacuated, means for automatically main:
taining a predetermined air pressure in one

“tank, means for automatically maintaining

a predeternined vacuum in the other tank, 70
both of said last named means adapted to
juintly Lrealk an electrie cireuit through the
motor and either of said means adapted to
close said circuit, and a relief valve for each

“unit adapted to be auntomatically opened or 75
" closed to permit either unit to charge or

evacuate each fank independent of the other.
10. - An auvtomatic motor control, compris-
ing, in combination with an air compressor
and a vacuum pump, means actuated by the 8o
motor for driving -the compressor and

“vacuim puwp in unison, separate tanks for

each, separate automatically —operated

switches, each controlled by the pressure in

the adjacent tank, and means whereby the 85
closing of either switch will close a circuit
through the moter and the ‘opening of both
switches will-be required to brealk said cir-
cuit. S -

11. A device of the charicter described, 80
an aif compressor, a vacuui pump, sepa-
rate tanks for each, a common driving
motor for said compressor and pump, a pair -
of switches connected in the electric circuit
of the motor, means automatically actuated 95

by the pressure in one tank for opening and

closing one switeh, and means automatically
actuated by the pressure in the other tank
for opening and closing the other switch,
said switches being so connected in the 106
motor. circuit that the closing of either

.switch will close the motor eircnit and the

opening .of both switches will bs required to
bresk the cirvenit. o

12. A - two-stage air - compressor = and 105
vacuun pump, comprising s crank case, a
crank shaft thetein, a high- pressuve air -
compressing cylinder on one side of the case,

an aligned vacuum pump cylinder, and a
low pressure air compressing cylinder on 118
thé other side of the crank case and in
alignment with the high pressure air com-
pressing cylinder, a piston for each cylinder
and all connected and adapted to be recip-
rocated in afnison by the erank shaft, a tank 135
connected with the vacuum pump cylinder
and adapted to be evacuated thereby, means

for transferring alr from the low pressure

cylinder to the high pressure air compres-
sing cylinder, and a tank connected with 120
said high pressure cylinder and adapted to '
be charged thereby. '

18. A" two-stage air compressor and
vicuum -pump, comprising a crank case, a
crank shaft therein, s high pressure air com- 125
pressing cylinder on one side of the case,
an aligned vacuum pump cylinder and a
low pressure air compressing cylinder on
the other side -of the crank case and in
alignment with the high pressure air com- 136
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pressing cylinder, a piston for each cyl-
inder and all connected and adapted to be
reciprocated in unison by the crank shaft,
a tank connected with the vacuum pump
cylinder and adapted to be evacuated there-
by, meansg for transferring air from the low
pressure eylinder to the high pressure air
compressing cylinder, a tank | connected
with said  high pressure eylinder and
adapted to be charged thereby, a velief valvs
connected with the compressing cylinder,
and means for automatically opening the
same when a predetermined air pressure is
obtuined in the connected tank.

i4. A two-stage air compressor and
‘acuui pump, comprising a crank case, a
crank shaft therein, a high pressure air
compréssing cylinder on one side of the
case, an aligned vacuum pump cylinder, and
a low pressure air compressing cylinder on
the other side of the crank case and in
alignment with the high pressure air com-
pressing cylinder, a piston for each cylinder
and all connected and adapted to be recip-
rocated in unison by the crank shaft, a tank
connected with the vacuum pump cylinder
and adapted to be evacuated thereby, means
for trausferring air from the low pressure
cylinder to the high pressure air compres-
sing cylinder, a tank connected with said
high pressure cylinder and adapted to be
charged thereby, a relief valve connected

with the vacuum pump cylinder, and means
for automatically opening the same when a
predetermined vacuum 1s obtained in the
connected tanlk.

15. A two-stage air compressor and
vacuum pump, comprising a crank cage, a
crank shaft therein, a high pressure air com-
pressing cylinder on one side of the case,
an aligned vacuum pump eylinder and a
low pressure air compressing cylinder on
the other side of the crank case and in
alignment with the high pressure air com-
pressing cylinder, a piston for each cylinder
and all connected and adapted to be recip-
rocated in unison by the crank shaft, a tank
connected with the vacunm pump cylinder
and adapted to be evacuated thereby, means
for transferring aiv from the low pressure
cylinder to the high pressure air compres-
sing cylinder, a tank connected with said
high pressure cylinder and adapted to be
charged thereby, a relief valve connected
with the compressing cylinder, means for
automatically opening the same when a pre-
determined air pressure is obtained in the
cennected tank, a relief valve connected
with the vacuum pump cylinder, and means
for automatically opening the same when a
predetermined vacuum is cbtained in the
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connected tank, said relief valves being -

turnable independent of each other.
EDWARD A. RIX.




