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UNI1TED STATES PATENT OFFICE,

JOSEPH H OIIAMP OF CLLVELAND OHIO, ASSIGNOR TO THE BISHOP &
' BABCOCK COMPANY OF SAME PLACE. |

DoU BLE-ACTING‘ -H-YDR'AU LIC Al R-.com PRESSOR.

R E—

SPEC‘IFIOATION formmg part of Letters Pa.tent No. 523 830, dated J uly 31 1 894.
ﬁpplinatmn filed Mmrch 21, 1891. Senal No. 389, 892 , (No model)

To all whom it may concern:

| body, and s‘ud outlet channels extend up-

Be it known that I, JOSEPH H. CﬁAMP a | ward through .a neck, A’, formed upon the

citizen of the United States, and a resident of central body. The outer ends of said air out-

Cleveland, county of Cuyahoga, and State of
Ohio, have invented certain new and usefual
Improvements in Double-Acting Hydraulic
Air-Compressors, of which the following is a

~ specification, the principle of the 1nvent10n

IO

being herein explained and the best mode in
which T have contemplated applying that prin-

fions.

description set forth in detall one mechanical

form embodying the 111vent10n such detail
‘construction being but one of various me-

chanical forms in which the principle of the

- invention may be used.

20

- I—II in Fig. IV, and 111ustrat1ng the right-
‘hand plston at the end of its outward stmke

30

~ in Figs. I, IT and IIL.
A cylmdrlcal central body, A, is formed at’

39

In said annexed dra,wmffs—Flgure I repre-
sents a longitudinal vertical section of my
improved double acting air compressor, such
section being taken on the line I--II, in Fig.
1V, and illustra,ting' the right-hand piston at
the beginning of its outward stroke; IFig. 11,
a longitudinal vertical section of the air com-
pressor, such section being taken on the line

Fig. II1, a longitudinal vertical section taken

'on the hne III—-III in Fig. IV, and Fig. IV, a

transverse vertical sectlon on thehne IV-——IV

itsends with interiorly screwthreaded flanges,
¢, into which the ends of the air and water

| cyhndels B B are secured,—said ends being

40

formed with annular grooves, b, which form
annular channels when the cylmders are se-
cured into seat within the flanges a¢. 'The

central body is formed in one piece with the
~vertical valve casing C, which is suitably

mounted upon a base, D. Small air conduct-
ing pipes, B’, are secured upon the sides of

the eylinders,~—connected at their innerends

45

to the annular channels formed between the

“grooves b and the ends of the central body,
| and connected at their outer ends to the out-

%o

let openings 0/, in the outer heads B? of the
air-and water cylinders. The annular chan-
nels formed by the grooves b communicate

with au- outlet channels, a in the central

The aﬁnexed drawmﬂ's and the following

|

ciple, so as to distinguish it from other inven- |
-{ outer ends of the air and water cylinders, and

‘body.

let channels @’ are formed with valve seats,

¢?, in which outwardly-opening outlet va.lves |

a3 have play. A cap, A% is secured over the

neck A’ and the valve seats therein,and has

an outlet nozzle, ¢f and a common outlet

valve, a’, which controls the outlet of air from
both outlet valves a?, into the nozzle.
Air inlet openings, 0% are provided at the

said air inlet openings are prowded Wlth air

inlet valves, 0%
Two air and water pistons, E E, reciprocate

in the air and water eylinders, —-—-sepa,ra,tmfr

‘the air in the outer portions of the cylinders

from the actuating water in the inner portions

of the cylinders; and said pistons are. con-
nected by means of a piston rod, E’, which

slides in_an axial bearing, al, in the contral

stroke when the other piston is at the outer

extreme of its stroke. |
- The vertical main controlling Valve easmﬂ'
Cis formed with a large eylmdmcal chambel

C/,—~whichIshallterm 1thevalve actuating pis-
fon chamber; with another eylindrical cha,m-
ber, C%, above said actuating chamber and of

| smaller diameter than the lattel and with an-
{ other cylindrical valve cha,mber C3, above,
and of smaller diameter than smd former

valve chamber C? The two smaller cylin-
drical chambers I shall term valve chambers,

in contradistinetion tothelower, larger cham-

ber which I term the valve actuating piston

chamber.
with each other at theiradjoining ends.

nel, ¢, surrounding it, which i8 formed with

The piston rod isof such length, that
~one piston will be at the inner extreme of its

0o

65

75
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The three chambers commumeate -

The

| Q0
lower valve chamber C? has an annular chan-

a serles of small perforatlons c% or an annu- -

lar slot, by means of whieh said annular chan-

‘nel commumea.tes with the valve chamber.
The annular channel communicates with the
inner end of one of the air and water cylin-
The upper
and smaller valve chamber 5 § 18 surrounded -

ders by means of a chanuel, a”.

by an annular channel, ¢’, communicating

with the interior of the vaive chamber through

05

100

an anmﬂar series of perfomtlons, c‘*, Or an an--



IO

20

nular slot. Said annular channel ¢® commu-
nicates with the inner end of the otherairand
water eylinder by means of a channel, a®. The
annularseriesof holes in the two Va,lve cham-
bers form substantially each an annular port,
and said two series of perforations may be re-
ferred to as annular ports.

A main controlling valve, I, slides in the |

main valve casing, C, aud has an actuating
piston, F/, recipr ocatmn‘ within the valve act-
nating plston chamber C’ a valve piston F?,

_ree1procat1nrr within the lower and 1&1‘0'61'

valve chamber, C?; and a valve piston, If%, re-
ciprocating within the upper .and smaller
valve chamber C°.
F? and F® has play from below the annular
port in its valve chamber to above said port.

The water inlet C*enters the upper end of the |

valve actuating piston chamber C’,—thus
communicating Wlth the latter and Wlth the

~ lowerend of the lower valve chamber C?, —and

the waste or outlet opening C° extends from.

theupperend of thelower valve chamber C?—

thus communicating with the latter and the'
25 lower end of the upper valve chamber C?

vertical channel, ¢, provides communication

between the water inlet and the upper end of

the upper and smaller valve chamber C-
Ahorizontal valve chamber, G, is formed in

30 the central body, parallel and at about alevel

~with the piston rod bearing. Said valve cham-

35
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" of the ports for the central annular channel
g’ of the primary valve chamber; and the

ber,—which I shall term the primary valve
chamber —has stufﬁnﬂ' boxes, g, at its ends.

An a.nnula1 channel, g, qurmunds the middle

of the primary V&Ive chamber and commu-

nlcates with the same through ports or holes,
g%, and communicates with the lower end of
the valve actuating plston chamber through
A similar annular

a vertical channel G2,
channel, ¢ ,-—--whlch I term the lateral chan-
nel,—surrounds the primary valve chamber,
to one side of the middle of the same, and
communicates with said chamber through
ports or holes, ¢°. Saidlateral annular chan-
nel ¢* further communicates with the upper
end. of the valve actuatmﬂ' piston chamber
C’, through a channel, ¢°.
formed in the primary valve chamber, at the
suie opposite to the lateral annular channel
g, and said port communicates with the up-

per end of the lower main confrolling valve'

chamber C* by means of the channel gs. A
channel, Jw forms communication between

the port g’ and the opposite end of the pu--

mary valve chamber, where it has a por t, g’

A primary valve, H, slides in the primary

valve chamber, and has two pistons, hand A’

secured upon its stem, 7?2
pistons is secured at about the middle of the

valve stem, so as to have play at either side

other primary valve piston, 7/, has play be-

tween the ports of the Iateral annuldr chan-
nel g% and the port ¢% said piston thus hemcr'

permanently to the outside of the ports ¢° of |

sald lateral annulm ch:;mnel g,

Each of said valve pistons

N

. A port, ¢%, is

~One, h, of said

in Figs. IT and IIL

The ends |

523,830

of the valve stem proj ect sufﬁcmntly beyond
the stuffing boxes of the primary valve cham-
ber to dltemately be struck by the air and
water pistons E, at the inner ends of the
strokes of the same;so that the primary valve
may be shifted by smd plStOﬂS at each one of
their str okes. S

When the water inlet is conueeted to a
suitable source of water under pressure,—

70

75

such as to the ordinary water service pipe,~—

“and the waste outlet is suitably connected o

a sewer or other waste, the pump is ready for

pumping action.
connected by means of a pipe or hose to the

barrel or keg of liquid upon which air press-

ure is reqmred or to whatever place air un-

der pressureis tobe furnished. We will now

assume.that the pmts are in the positions

1Ilustrated in I‘lﬂ' I; in which the rln'ht hand.

air and water plStOIl is at the betrmmng of
its outwmd stroke.
ure, or live water, —entering the valve actu-
ating piston ehambel ----W111 pass up through

the Vertlcal channel ¢°% into the lateral annu-

lar channel ¢4, from Wthh it will pass into the

primary valve chamber between the pistons
i of the primary valve.

Said valve has been
shifted so as to connect the central ports and

lateral ports of the primary valve chamber,
and thelive water will consequently pass from.
the lateral annulm channel g*'to the central

annular channel ¢/, from which 1t will pass
through the vertical channel g% down be-
neath “the valve actuating piston, raising the
same by means of the unwaxd pressure on
piston F?%, the pressures on piston F’ being

balanced. Asthe actuating piston raises theﬁ
main controlling valve, the annular port of

the lower valve chamber C? will be brought
into communication with the live water mlet
so that live water may pass through such an-
nular port into the inner end of the right-

hand air and water cylinder, forcing the pis-.
ton in the same outward, and forcmrr alr un-

der pressure ouf at the outel end of smd cyl-
inder. As the pistons are connected, the pis-

ton in the left-hand eylinder will be drawn
inward, drawing air into the outer portion of

the cylmder aud expelling waste water at the
inner end of the cylinder,—the annular port
of the upper valve chamber (3 being put into
communication with the waste Water outlet
by the main valve being raised. When the
pistons arrive at the extl eme of this last
mentioned stroke, the incoming left-hand

piston will strike the left-hand end of the pri-
| mary valve stem, shifting said valve to the
right,—as 1llust1ated in Fig. II, or to the left
as shown in Fig, 111, it bemﬂ' remembered
that the pump is newed fmm opposite. sides
The central port of the

primary valve chamber will thereby be placed

in communication with the waste channel ¢8,
‘which opens into the upper end of the lower

The air outlet nozzle is

The water under press-

30
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valve chamber C% and thereby connects with . .

the waste water outlet

VW aste water beneath,,,

the valve 1ctuat1nn~ piston of the mam con-
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trolling valve may thus be exhausted and the

~ combined pressure of the live water upon the

upper side of the valve actuating pistons F’

~and F® will force the main controlling valve

~ water, while the right-hand cylinder will be

10

downward, bringing the inner end of the

left - hand cylinder,—in Fig. II through its

channel a® and the annular channel ¢ and

channel ¢,—~into communication with the live

brought into communication with the water

~waste, through its channel @’ the annular

~ channel ¢’ and the lower valve echamber C2

I5

20

25

30

The pistons will then start upon their stroke
to the left, at the end of which the primary

valve will again be shifted to the position
shown in Fig. I, and the movement of the

pistons be reversed. The pistons will thus
alternately draw air into one air and water
cylinder, and expel air under pressure in the
other air and water cylinder, and vice versa;
S0 that a practically continuous current of
alr under pressure will be supplied. '
All working parts of the entire air com-

pressor are within the central part and the |

cylinders; so that no damage from external
causes will happen to such working parts.

The primary valve will be shifted at each

stroke of the air and water pistons by oneof
the latter, and such primary valve will cor-
trol the action of the main controlling valve,

which distributes the actuating water to the

~air and water cylinders. .

35

Any water which may have leaked pastthe

side piston A’ of the primary valve will be
forced through the port ¢° and the channel

~ g"into the opposite end of the primary valve

chamber, when the primary valve is moved

toward that side upon which said side piston

40

45

18, so that there will be no counter pressure or
water cushion to obstruet the free movement
of the valve; as the end of said channel ¢
will at that time be connected with the water

exhaust through the port ¢” and channel ¢8.

Other modes of applying the principle of
my invention may be employed for the mode

- herein explained. Change may therefore be

made as regards the mechanism thus dis-
closed, provided the principles of construec-

- tion set forth respectively in the following

50

53
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claims are employed. _ o
1 therefore particularly point out and dis-
tinetly claim as my invention— S
1. In an air compressor, the conmibination of
a central body, two air and water cylinders
on opposite sides of said body and provided
with air inlets and outlets at their outer ends
and with water inlets and outlets at their in-
ner ends, pistons within said cylinders, a main
controlling valve within the central body
controlling the inflow and outflow of water
through the water inlets and outlets and pro-
vided with an actuating piston, and a pri-
mary valve provided with a stem projecting

to be engaged by the pistons in the cylinders

65 to shift the valve and control the actuating

water for the actuating piston of the main
controlling valve, substantially as set forth.,

" 2. In an aircompressor, the combination of
a central body formed with a live waterinlet:

and with a waste wateroutletand with amain 70

controlling valve chamber and a primary

connected to each other and tothe live water

inlet and waste outlet, two air and water cyl- -~

inders provided with air inlets and outlets at

their outer ends and with water inlets and
outlets at their inner ends communicatin

with the main controlling valve chamber,
connected pistons sliding in said cylinders,a

main controlling valve in the main valve
chamber constructed to control the inlet and
outlet of water into the air and water eylin-
ders, and provided with an actuating piston,
and a primary valve in the primary valve
chamber having its stem projecting to be en-
gaged and shifted by the air and water pis-

tons and constructed to control the inflow

and outflow from the actuating piston of the

‘valve ehamber,—both of said chambers being

L

-
[

75

8o

main- controlling valve, substantially as set

3. In an air compressor, the combination of

two opposite air and water cylinders having

ailr inlets ‘and outlets at their outer ends, con-

nected pistons in said eylinders, a main con-

trolling valve casing formed with a valve act--

uating piston chamber and two valve cham-

bers,—said valve actuating piston chamber
having the live water inlet opening into it,

and one of said valve chambers having the

inlet and outlet of onecylinder and the waste 100

water outlet opening into it, and the other of

sald valve chambers having the inlet and out-
let of the other eylinder and the live water
inlet opening into it,—a main controlling
valve having pistons in said three chambers,
a primary valve chamber formed with a port
communicating with the valve actuating pis-
ton chamber beneath the piston therein, a

105

water inlet port and a water outlef port,and

a primary valve in said chamber provided
with a stem projecting at the ends of the
chamber to be engaged and shifted by the
connected pistons in the air and water cylin-
ders, substantially as set forth., '

4. In a hydraulic air compressor, the com-

bination with a primary valve chamber hav-
ing closed ends, a central port, a water inlet
at one side of said central port and a water
outlet at the other side of said central port,
and formed with a channel connecting said
outlet with the opposite end of the valve

IIO

II5

120

chamber, of a primary valvein said chamber

having a central piston and a piston perma-

substantially as set forth. -
9. In an air compressor, the combination of
two cylinders having air inlets and outlets

nently located to the outer side of the inlet,

125

and water inlets and outlets at opposite ends,
pistons in said cylinders, a main controlling

‘valve casing having a valve actuating piston.

chamber and two valve chambers,~~each of

sald valve chambers being connected to said -

cylinders and having the waterinlet and out-
let opening into them, a main controlling

1392
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valve having plstans in said three chambers, ating piston, and a primary: valve. constructed
and a primary valve.controlling the water in-| to be shifted by the pistons in the cylinders 13z
flow and outflow into the valve actuating pis- | and controllmg the actuating water for the
‘ton chamber and constructed to. be actuated | actuating piston of the main controllm#v&lve,,

5 by the pistons in the cylmdel S, substan,tlally | substantially as set forth. -
as set forth. . In testimony that I claim the foregomfr to

6. The combinatmn of a. central body, two’ be myinvention I have:hereunto set myhand zo
cylinders on opposite sides.of said body and ‘this 11th day of March ‘A. D. 1891 |

pmwded with water inlets and outlets, pis- |- o
ro tons within said cylinders, a main controlling | - o JOS OHAMP
valve within the central body controlling the.; : Wltnesses
inflow andoutflow of waterthrough the water | - THOS. B, IIALL
inlets and outlets and prov1ded w1th an. actu-—_, | Ww. SECTUR.

IIIIII
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