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~ To all whom it may concern:.

~ citizens of the United
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UNITED STATES PATENT OFFICE,

CHARLES JEROME COSTEiLO AND STEPHEN GUION SKINNER, OF CHICAGO., ILLINOIS,

ASSIGNORS TO SKINNER

& SKINNE
ILLINOIS. '

1,005,940,

Application filed January 28, 1911,

. Be it known that we, Cmazies Juxons
Costerro and Srepmex Guiow SKINNER,
States, residing at
Chicago, county of Cook, and State of T11i-
nois; have invented new and useful Tm-
provements in Air-Compressots, of which
the following is & specification. ’

Our inventfion relates to improvements in
air compressors, with especial reference to
that type of compressors which are designed
to be used in connection with multiple cyl-
inder engines, and in which air or vapor
from one of the cylinders is utilized to ac-
tuate the compressor, either for pumping
air to inflate a tire or for any other purpose.

The objects of our invention are to pro-
class wherein the cyl-
inder which drives the compressor, may be
run at full capacity, that is, may receive %
full charge of air or vapor, although the
engine, as such, may be throttled so that
the other cylinders receive only 'a portion
of o full charge of“motive fluid, such as
steamy hot. air or explosive gases; also to
provide means whereby the compressed air
delivered to the tire or other place of use,
may consist of pure air which has not en-
tered the engine cylinder, and in which the
heat evolved by compression has been ab.
stracted to such an extent as to avoid in-

jurious effects; also to provide means where- |

by destructive movements of the compressor
pistons may be avoided, by proper cushion-
ing, both when pumping against a tire pres-
sure and when pumping without connecting
the pump outlet to any form of receiver, as,
for example, when the delivery hose is un-
coupled without, stopping the engine. -

In the following description, reference is
had  to the accompanying. drawings, in
which—

Figure 1 is a vertical sectional view of an-

air compressor embodying our invention.
Fig. 2 is a cross sectional view drawn on
Tine -

ing a modified form of

- construction. Fig. 4 is a similar view, show-

6o

85

ing a third medification. Fim 5 is a vertical
sectional view of a: pump embodying our
invention, showing one wall, or head of an
engine cylinder, to which the same may be
applied. Fig. 8 is ‘a sectional view drasn
on line z—a of Fig: 3.~

~Like parts are identified by the same ref-

of Fig. 1. Fig. 8 is also a vertical .
‘sectional view show

AIR-COMPRESSOR.

Specification of Letters Pateni.

'by a tubular rod

|
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erence characters throughout -the several
views.

‘The air compressor comprises a power cyl-
inder 1, and
less diameter, coupled end to end, preferably
by a common head piece 3. The cylinder is
provided " with a connecting member 4
adapted to be screwed into the spark plug
aperture of one cylinder of g multiple eyl-
inder engine, the head piece of which is
partly shown at A in Figs. 8 and 5.

The power cylinder 1 (Fig. 1) contains
a piston 5, preferably of. the cup leather
type, and the compression cylinder 2 con-
tains-a piston 7 of the same type. The pis-
tons 5 and 7 are connected with each other
9 having slots 11 in op-
posite side walls. This rod extends through
an aperture in head piece 8. The compres-
sion -cylinder 2 carries.a head piece 15 pro-
vided with inlet and outlet ports-16 and 17
respectively, the inlet port being normally
closed by a spring seated check wvalve 18
and the outlet port by a similar check valve
19. A tube 21 is connected with the ont-
let port and is coiled about the cylinder. 2,
between it and an outer casing 23. Thelower

end of the tube 21 communicates with a cav-

ity 25.in the intermediate head piece 3, and
2 valved nipple 27 serves as a means for de-
livering aii from this cavity, said nipple
being adapted 'to* receive the hose coupling
29, as shown in Fig. 5. :

The casing 93 is provided with apertures
31 at its upper end. The head piece'3 is
provided with apertures 33, affording com-
munication between the cylinder space of
cylinder 1 and the casing space,

upward movement of the driven piston 7
compresses air in cylinder 2 and delivers it

a compression cylinder 2 of
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that, is, the
Space occupiea in part by the tube 21. The

through tube 21, and the simultaneous ups
ward movement of the power niston 5 forces’
air from cylinder 1 ¢hrough the apertures.

33, the casing space, and
cooling the air in tube 21
During the down stroke of the
and that piston of the engine

| cylinder: to
which the pump is connected,

the engine

cylinder is refilled with air, derived in part

through ‘the apertures 31, the casing space,
apertures 33, and the cylinder 1, from which
it passes to the engine cylinder ‘throngh
ports 35 in the piston 5, which aie normally
closed underneath the piston, by a spring

apertures 31, thus.
by heat absorption,
pistons 7 5,

1o
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- geated annular check -valve 37. The air
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drawn by engine suction past this valve en-
ters the engine cylinder through the tubular
connecting member.4. The ends of the tu-
bular connecting rod 9 are closed and the
cylindrical ends of a plunger anvil 41 are
adapted to socket in the respective connect-
ing rod ends at the completion of the piston
strokes, compressing the air in'such sockets,
and thus checking the piston movement.
The plunger anvil is supported by cross pin
40, mounted.in head piece 3. '

The valve 19 is preferably provided with

a triangular stem 20 (Fig. 2) to permit the.

delivery of air past the stem when the valve
is open. ~'The inlet valve 18 may have any
form of stem, for this stem does not extend
into the path of the air delivered through
port 16. ' ’
‘The plunger anvil 41 is provided with
ducts 42 leading frem the interior of cross
pin 40 to the upper and lower surfaces, re-
spectively, of the anvil.
check valves 43 and 44 respectively, which

allow the piston rod sockets to freely fill

when the piston movement reverses.
Referring to Figs. 5 and 6, it will be ob-
served that the general features of construc-

tion are the-same asin Fig. 1 and are identi- -

fied by the same reference numerals, with the
letter “c” appended to the numerals.. In

“this construction, the pistons ave cushioned
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“the next contact with the anvil.

on the up and down strokes as follows. A
cross pin 40°, mounted in the intermediate
head piece 8, extends through the slots 11°
of the connecting rad 9¢, and within the lat-
ter, this pin supports a stop block or anvil
41¢,. Plungers 45, sccketed 1n the respective
end portions of the rod 9¢, are provided with
yielding striker cushions 46 for contact with
the anvil 41¢, and are also yieldingly mount-
ed on springs 49, which permit the plungers
to move toward the adjacent end of rod 99,
and compress the air in the spring receiving

space, thus affording an air cushion and to.

some extent a spring cushion, co-acting with
the striker cushions, to check the piston

‘movement on completion of a stroke. It will

be understood ‘that the striker cushion 46 on
piston 5° impinges on the under surface of
the anvil and actuates the lower plunger 45
to compress its supporting spring and the
air in the spring space. The upper plunger
is shown'in spring and air compressing rela-

tion in Fig. 1. The function of the springs

49 is principally to move the plingers out-
wardly to ‘normal position. preparatory to
This out-
ward movement of the plungers is limited by
shoulders 51 and 52 .on the plungers and
piston rod respectively. o

The above described cushioning devices
are sufficiently effective when the pump is
operated to deliver air against a pre-existing
pressure, such as ordinarily exists in a tire.

These ducts have

1,005,940

But when disconnected from one tire, and
preparatory to coupling up with another,
the engine meanwhile continuing in opera-
tion, injury' might result, (at least to the
cushioning devices shown in Figs. 3, 4, and
5) if the pump cylinder 2 were permitted to

- discharge to the open air without resist-

ance. We therefore provide the nipple 27,
97= 97° or 27°, with a spring seated check
valve 61, seating with the pressure, and hav-
ing a stem 62 projecting outwardly in a po--
&ition to be actuated by a member 63 in the
hose coupling 29 when the latter is in cou-
pling relation to the nipple 27. The other
end of the hose 65 is provided with a mem-
ber 67 having a similar check valve 69, the
stem 70 of which projects into a coupling
member 71 in a position to be actuated to
open this valve, by an actuating member on
any receiving nipple connected with a tire

70
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80

85

or other air receiving member. As both the .

valves 61 and 69 close with the pressure as
developed by the pump, it follows that if the
hose is uncoupled at either end while the
pump is in operation, a delivery of air from

90

tylinder 2 will be prevented and the piston

will therefore be effectively cushioned.-

Tt will be understood that when the above
described device is used, it is screwed into
a spark plug aperture of one of the cylin-
ders of a multiple cylinder ehgine. -The aiv
and vapor compressed in said cylinder (.\
in Figs. 1 and 5), passes upward through the
connecting member 4 and actuates the lower
piston 5 to drive the upper piston T up-,
wardly in the cylinder 2. The lower piston

'5 meets with substantially no resistance from -

the air in cylinder 1, since said air passes
outwardly threugh the holes 33 and-up-
wardly between the cylinder 2 and the cas-

air is compressed in .cylinder 2 and delivered
past the check valve 19 through the pipe 21
past check valve 6 and.hose 65, (Iig. 5) to

the point of use, check valves 61 and 69 be-

ing open and hose 65 being connected at both
ends. On the down stroke of the pistons,
air enters cylinder 2 through check valye 18-
and air also passes downwardly through the-
holes 81, the space between cylinder 2 and
casing 23, and holes 33, into cylinder 1, and

108

ing 23, During this stroke of the pistons, .

115

from said cylinder to the engine cylinider, as_ -

above explained. When changing the hose

85 from one point of delivery to anetner, .

the engine need not be stopped, since. the
uncoupling of the hose member 71 will per-
mit valve 69 to close until the hose is again
coupled up in its new relation.

Referring to Fig. 4, it will be observed
that cylinders 1* and 2%, connecting member

‘43, casing 232, inlet and outlet check valves
18 and 19%, delivery tube 21* and outlet
‘nipple 27 are substantially the same as in
"Fig. 1. A piston 5* is employed in cylinder

1%, which is provided with ports 35°, permit-
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_ton, the upper plunger
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ting passage of air from above the piston
downwardly to the engine cylinder, the re-
turn of such air through said ports being
prevented by an annular spring seated check
valve 373 rarried between* the upper and
lower metallic portions of the piston, said
metallic portions serving also to hold the cup
leather in position. In this construction,
plungers 75 and 76 respectively are socketed
in a central member 77 carried by the pis-
75 seating down-
wardly in an upper socket 78 and the lower
plunger seating upwardly in a socket 79.
These plungers are normally pushed toward
the outer ends of the sockets by springs 80,
the lower plunger 76 is actuated inwardly
in its socket when the downward movement.
of the piston brings said plunger into con-
tact with a seat 81, which is preferably rion
metallic, and when this plunger moves in-
wardly, it compresses the corresponding |
spring 80-and also compresses the air in the

© spring receiving space.. On the up-stroke
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of the pistons, the head 83 of the plunger 75
contacts with the intermediate eylinder head |
3*.and this plunger is then forced inwardly

“into the socket 78, compressing the air in
‘'said socket. It is therefore obvious that in

this construction, a spring and air compress-
ing device is provided, which operates upon

the same principle as that employed in Fig. |

1, although differing to some extent struc-
turally. '

Referring to Fig. 3, it will be observed |
class, the combination of a set of cylinders

that we employ cylinders 1% and 2%, and a
connecting member 4° similar in form to
the corresponding parts shown in Fig. 1.
Pistons 5* and 7% are employed and: corre-,
spond in position and function with the pis-
tons 5 and 7 in Fig. 1, but instead of admit-
ting air to the engine cylinder through the
piston 5°, we admit it through the lower
cvlinder head 87, which is provided with
ports 88, normally -closed by an annular
spring seated check valve 89, the spring
90 being held in position to close said valve
by a tubular member 91, tlireaded into a
suitable socket in the cdnnecting member
4%, Said member 91 contains a cushioning
spring 95, which is seated upon a shoulder
in the member 4® and projects upwardly
through the member 91 into a position to
be struck by the piston 5° on its downward
stroke. A flat spring 96, coiled as illus-
trated, about the connecting rod 9%, is em-
ployed to cushion the pistons on their up
stroke by ‘striking the intermediate head
piece 8*. In‘this construction, air is ad-
mitted to the cylinder 1 above the piston 5
through holes ‘97, the purpose of this ajr
admission being merely to prevent resist- .
ance to the piston. movement. Air is ad-
mitted to the upper cylinder 2° through
holes 98, which are uncovered on the com-
pletion of the down strokes of the pistons.

a duct constituting an outlet for the pump-

the duct.

g

It is delivered through a gravity ball check
valve 99 ‘and through a valved nipple 27
into a hose connection 65", the nipple 277
and hose connection 65° being the same as
illustrated in Fig. 1.

It will of course be understood that the
coiled tube 21 may be employed or omitted
in any one of the constructions illustrated,
and that the specific features of the cushion-
ing devices are not essential in any of the 75
views, but may be employed indiscrimi- .
nately in any of the structures illustrated.

In Fig. 4, we have illustrated a connect-

70

| ing rod 9%, which is solid i1stead of tubu-

lar, as illustrated in the other views. This 80
is merely a matter of convenience in con- -
struction. . :

With any one of the pumps illustrated,

‘air from the engine cylinder is never de-

livered through the compression cylinder 2,
2 or ‘2, pure air only being received and
expelled from said c;s%inder. By supply-
ing air through this pumping apparatus to
the engine” cylinder which furnishes the .
power fluid to drive the pump, a complete
charge and full compression 4s secured in
the engine cylinder, regardless of the condi- -
tion of the admission valves normally used.
when said cylinder is employed as a’ prime -
mover. - , ST 95

Having - thus described our " invention,
what we claim as new, and desire to secure
by Letters Patent, is— w0 -

L. In an air compressor of the described

90

100
of different diameters; disposed end to end} =

(3

pistons “in- said. cylinders connected with
each other, a casing encircling the smaller -
cylinder and arranged to permit the pas- .
sage of air therethrough to and. from the 105
larger cylinder, and a duct' therein for the -
air discharge from the smaller cylinder”™
2. In an air compressor of the ‘described
class, the combination of a power cylinder,
a pumping cylinder, pistons in said cylin-
ders connected with- each “other, a casing*
inclosing the pumping cylinder and forming
an air passage leading to the power.cylin-
der, said air passage being provided with

110

115
ing cylinder, valves at the respective ends
of said duet, and an inlet valve for the
pumping cylinder; said duct valves being
each arranged to seat with the pressure in
S ST 0120
3.-In an air compresscr, the combination .
of a power cylinder, a_pumping cylinder of
less diameter connected therewith, an outlet
duct for the pumping cylinder, extending
spirally about said cylinder, an automati-
eally closing valve controlling the outlet of
said duct, a casing inclosing said duct and
the pumping ¢ylinder, and forming an air.
passage -leading to the power cylinder, a
valved inlet for the pumping cylinder, and 130

125
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a connecting member adapted to deliver
power fluid to the power cylinder. :
4. Tn an air cempressor, the combination
of a power cylinder a pumping cylinder of
less diameter connected therewith, an out-
lét duct for the pumping cylinder, extend-

_ing spirally about said ecylinder, an auto-
- matically closing valve controlling the outlet

of said duct, a casinginclosing said duct
and pumping cylinder; and forming an air
passage leading to the power cylinder, a
valved inlet for the pumping cylinder. and
a connecting member adapted to deliver
power fluid to .the power cylinder,—said
power cylinder pistons being provided with
a valved passage adapted for the delivery of
fluid through the connecting member to the
source of power supply Wwhen ‘the pressure
upon said pistons is less on the side of the
connecting member than it is upon the
other side.

5, In an air compressor, the combination
of a power cylinder provided at one end
with a connecting member adapted to de-
liver a fluid ‘thereto, an axially disposed

‘pumping cylinder at the other end of the

power cylinder, pistons in said cylinders
connected with each other, means for: per-
mitting the passage of fluid past the power
cylinder piston in the direction of the cén-
necting member; said pumping cylinder be-
ing provided with inlet and outlet ports,

“and ‘said ‘power cylinder “being provided

. with ‘an inlet ‘on “the opposite side of its

35

40

45

“member.

piston from that occupied by the connecting

6. Tn-an air compressor, the combination
of a power-cylinder provided at one end
with ‘a connecting member adapted to de-
liver a fluid thereto, an axially disposed

pumping cylinder at the other end of the

power cylinder, pistons in said cylinders
connected with ‘each -other, means for per-
mitting the passage of fluid past the power
cylinder piston in the direction of the con-
necting member, said pumping cylinder be-
ing provided- with inlet and outlet ports,

- and “said - power -¢ylinder- being provided

50

1]

60

with an inlet on the opposite side of its
piston from that occupied by the connect-
ing member, together with means for cush-
ioning said pistons at the extremity of their
stroke in either direction.

7. The combination of a power cylinder
provided withi a connecting member at one
end, constituting a fluid admitting means,

‘and a pumping cylinder at the other :end

provided with inlet and outlet ports; pistons
in said cylinder connected: with each other,
a valved passage arranged to admit air from
the exterior to the connecting member, and
an -opening adaptéd to admit air to the

 power cylindér on the other side of the

65

power cylinder piston from that occupied

by the connecting member, together with

i
i

1,005,940

means for cushioning said pistons at the
extremity of their stroke in either direction.
8. The combination of a power cylinder

provided with a connecting member at one

¢nd, constituting a fluid admitting means;
and a pumping cylinder at the other end
provided with inlet and outlet ports, pistens
in said eylinder -connected with each other,
a.valved passage arranged to admit air from
the exterior to the eonnecting member, and
an -opening adapted ‘to admit air to the.
power cvhinder .on the other side of the
power cylinder piston from that occupied-
by the connecting member, a fluid convey-
ing duct adapted to receive compressed fliid

‘from the pumping cvlinder, and a pluorality

of valves in said duct, one seating in the di-
rection of fluid movement, and the other
seating in the opposite direction and closing
the ountlet of the power cylinder.

9. In an air compressor, the combination
of a power cylinder, a connecting member
adapted to admit power fluid ‘thereto, a~

pumping ¢ylinder axially disposed at the

other end of the power cylinder, pistons
in said cylinders’connected with each other,
said pumping cylinder being provided with
valved inlet and outlet ports adapted for
the admission and discharge of fluid, and a
duct formed in sections-and connected with
the outlet ports of the pumping cylinder, -

“each section of said duct being -provided

70

78

84
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90

9&

with avalve adjacent to its-outer end, seat- -

ing in the direction of fluid delivery and
adapted to be opened automatically when a
coupling member is applied to such end of -
the duct section. ;

10. Tn an air compressor, the

adapted to admit power fluid thereto, a

pumping cylinder axially -disposed at the

other end of the power cylinder,. pistons in
said cylinders connected with each other.
said pumping cylinder being provided with
valved inlet and outlet ports adapted for
the admission and discharge of flnid, and a

duet formed in sections and connected-with -

the ontlet ports of the pumping cylinder.
each section of said duct being provided
with a valve adjacent to its outer end, seat-
ing in the direction of fluid- delivery and-
adapted to be opened automatically when
a coupling member is-applied to such. end
of the duct section, together with means for
cushioning "said pistons.on the completion

“of their stroke in either direction.

11. In'an air compressor, the combination
of a power cylinder, a connecting member

combination -
of a power cylinder, a connecting member

1o¢

108

110

115

120 .

adapted to admit power fluid thereto, a

pumping cylinder axially disposed at the
other end of the power cylinder, pistons in
said cylinders connected with each other,
said pumping cylinder being provided with
valved inlet and outlet ports adapted for

‘the admission and discharee of fluid, and ‘a

125
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duct formed in sections and connected with
the outlet ports of the pumping cylinder,
each section of said duct being provided
with a valve adjacent-to its outer end, seat-
ing in the direction of fuid- dehvary and

adapted to be opened automatmaﬂy when &
couphng meinber is applied to such end- of

- the duect section, together with means for

cushioning said pistons on the completion of
their stroke in either direction, and each of

.said cushioning means comprising socket-

" ing plungers arranged for air compression

on the comptetion of piston stroke in efther
direction.

12. The combination with the cylinder of
an infernal combustion engine, of 2 power

=

yhhdm and e pumping cylinder- connected
end to end ahd constituting an air pump, a
tubular rod CUﬂﬂﬂut}.Fé‘ said. pistons slotted
intermediate of its end portions, a.stop ex- 2
tending into said rod between the pis*mm '
and, a motion stopping member on sald step,
adapted to compress air in the unsiotted end
portions of the rod.

In testimony whereof we affix our signa- 2
tures in the presenceé of two witnesses.

CHARLES JEROME COSTELLO.
STEPHEN GUION SKINNER.

- Witnesses:
Warron N. Jacosson,
Cras. T. Prastow.

Coples of this patent may be obtaimed for five cemis each, by addressing the “ Commissioner of Patents,

‘Washington,

D. ¢”
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