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SPECIFICATION ft)rming part of Letters Patent No. 287,1C4, dated October 28,
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1883,

(No model.)

To all whom it may concern:

Be it known that I, GEORGE R. CU‘LLNG-
WORTH, of the city and county of New York,
in the State of New York, have invented a
new and usetul Impr ovement in Air-Compress-
ors, of which the following is a specification.

Where air- compressors are employed to
pump air into an air-receiver from which a
number of machines—as, for 1mstance, a num-
ber of rock-drills—are to be supplied with air,
15 18 customary to employ pressure-regulators
which are connected with said compressed-
all receiver.  When, by reason of the stop-
page of any of the machines which are sup-
plied with compressed air irom the air-re-
ceiver, or from any other ause the pressure
therein exceeds the maximum pressure de-
sired, the pressure-regulator commonly acts
to control the speed of the compressor by act-
ing on the throttle-valve of its actuating-en-
gine, or by placing the cylinder of the com-
pressor 1n communication with the atmos-
phere, so that the air will be discharged there-
from w1thout compression. |

According to my Invention, I control the
compression of air by estabh_shm? direct com-
munication between the two ends of the com-
o air-con-
pressor, so that the airwill be circulated back
and forth from one end to the other of the cyl-
inder when the pressure in the receiver ex-
ceeds the maximum pressure desired; and my
invention, therefore, consists in the combina-

tion, with the ¢ylinder of a double-acting air-

compressor, of pipes or conduits connecting
the two ends thercof, and a pressure-regu-

lator adapted to be oli)emted on by com-

pressed air, and serving to control communi-
cation between the ends of said cylinder
through said pipes or conduits, so as to allow
or prevent the circulation of air from end to
end of the eylinder through said pipesor con-
duits.

The invention also conmsts n a pressure-
regulator of novel construction,combined with
the air-compression cylinder, and serving, in
addition to its function as a regulator, as the
valve whereby communication between the
ends of the eylinder is established or cut off.
At the same time that the ends of the com-

| tion, as above described, it is desirable also

to check the speed of the engine whereby the

compressor is operated, so that there will

be no unnecessary consumption of steam; and
the invention, therefore, also consists in the
combination,
and pressure-regulator, capable of operation
as above described, of a throttle-valve for the
engine, and connections through which the
same regulator acts upon the throttle-valve to
control the admission of steam to the engine.

Inair-compressorsthe cocling-water s some-
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with the compression-cylinder

60

times discharged by a pump directly into the -

| compress‘;lon—cyhnder and when the air 1s

circulated back and forth, as above deseribed,

it is necessary to diminish or stop entirely the '

discharge from the pump into the cylinder.
To this end the invention consists in the
combination, with the compression-cylinder
and pressure-regulator, capable of operation
as above desembed of a pump for cooling wa-

| ter, a valve whereby alr may be admitted to

the suction of the pump, and connections
through which the pressure-regulator may act
to open said air-inlet valve to the pump, and
thereby stop 1ts action.

The invention also consists in combining a
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single pressure-regulator with the compres-

sion-cylinder, the engine throttle-valve, and
the air-inlet valve of the pump, so that when
the pressure in the air-receiver exceeds the
maximum pressure desired it will operate the
regulator, and the latter will simultaneously
establish communication between the ends of
the compression - cylinder, shitt the throttle-
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valve of theengine, and open the air-valve,to

admit air to the 511(3t1011 of the pump for cool
ing-water.

The invention also consists in various novel
details of construction and combinations of
parts, which are hereinafter deseribed, and
pointed out in the claims.

In the accompanying drawings, Pl oure 1 is
a side elevation of an air-compressor and 1ts
operating - engine embodying my invention.
I'ig. 2 is a plan thereof. Iig. 31satransverse
section of the compression-cvlinder and ap-
purtenances. Ifig. 4 is an elevation of the
pressure-regulator on a larger scale. Iig.

| is a central vertical section of said reguiator

pression-cylinder are placed in eommunica- § in a plane at right angles to Fig. 4; and Fig.
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- In the fly-wheels are secured crank or erst_
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- pression-cylinder A, and the construction of |

tion.
struction and arrangement ot the eompresqor

&4

6 is a sectional view of the air-inlet valve for | ward movement.

the water-pump, also on a larger scale.
Similar letters of reference designate corre-
sponding parts in all the figures.
A designates the compression-cylinder, and
B designatesthe steam-cylinder, of the operat-

a Cross- hem] U, which 1s adapted to work in
guides C°. D deswnwtes the main shaft, which,
as here shown, has a fly-wheel, 1), at each
end, and 1s adapted to turn in bearings D~

pins«, which are connected by connecting-rods
D’ with the cross-head €', and said fly- wheels,
therefore, constitute cranks.
construction. Upon the crank-shaft D is an
eccentric, b, which, through a lever,
rock-shaft *, operates the valve-rod §° of the

engine,

8o far as described, the compressor 1s of or-
dinary construction, fmd it and its engine do
not in themselves form any part of my inven-
Neither do I limit myself to the con-

and opemtmw-enume hiere shown.

I designates the steam-pipe, through whlch
steam is Supplled to the engine, and m said
pipe are shown a stop-valve, ¢, and a throttle-
valve, I, which may be of fmy sultablc con-
struction.

I have not shown the valves for the com-
pression-cylinder, as they form no part of my
invention, and may be of ordinary construc-
tion. They may be located in the heads A®of
the cylinder A, and the compressed air may
be delivered thr ough a discharge-pipe, A?,
leading from an air cheqt or tr 11111{ Al w th]l
connects the heads.

I will first describe how commumc.a,tlon 18

established between the two ends of the COM-

- the pressure-regulator, which is shown most

~ clearly 1n Figs. 4 and 5.

I# designates the ¢ylinder or casing of the

regulator, which, as here shown, is provided

with a baseor flange, I, whereby it is secured
on the cylinder A; but it may be attached to
any other suitable support. The: regulator-
cylinder I 1s connected by pipes or conduits
d d with 0p1)031te ends of the compression-

~eylinder A, and is provided in opposite sides

- Figs. 4and 5
55
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a cup- paclxin
G de51g11ates a lever fulerumed at 7,

with ports @ d’, which are shown dotted in
'In the lower end of the cylin-
der F is:an air-inlet, &%, which is to be con-

nected by a pipe with the compressed-air re- |

cerver, (not here shown,) into W]Jldl air 18
pumped by the compressor.

In the cylinder F is fitted a piston or plun-,___

ger, (x, which is here shown as provided Wlﬂl
e, secured to it by a bolt, €.

in Fig. 3, and provided with an adjustable

. weight, J’. This lever is supported by a rod

or stem, 7, upon the plunger or plston G, as
shown in Fig. 5, and the weight £/, ther ef01e

| ]oa(lb the 1)111]1!0‘(31 or 1)1st011 md 16315’[8 1ts up-

Upon the piston- rod C is secured

The cylinders A
B are secured to a bed, A’, of any suitable

), and |

as show n

257,101

The rod or stem f*° here
shown is composed of serew-threaded sec-
tions, so that it may be adjusted in length, 70
and its lower end restsin a cavity in the head

| of the bolt ¢, while its upper end bears

h

load the plunger.

der.

against the under side of the lever G’. Inlieu
of the lever G’ and its weight 7, a weight oth-
erwise applied, or a spring, might be used to
Tt will be understood that
by shifting the weight £’ the load on the plun-
ger or piston will be varied. = When in its

75

---110111131 position, the plunger or plston covers

the ports d’; but when the pressure in the re-
¢elver exceeds the maximum pressure de-
sired, and the pressurg for which the
Welﬂ‘ht f" is set, the air-pressure in the cyl-
inder F raises the plunger or piston G and un-
covers the ports d. The two ends of the
compression-cylinder are then in communica-
tion with each other through the pipes or con-

80

duits d, and both ends are in communication

with the air-receiver, so that the pressure on
both sides of the compression-piston is bal-
anced, and the load is taken off the compress-

or. The plunger or piston G, therefore, not
only serves as a part of the_plessure regula-
tor, but also as a valve for _gontrolling the
connminication between the ends of the ¢ylin-
If desired, the plunger or piston might
serve only as a Valve an independent press-

ure-regulator being employed to move 1t. In
such case the eyhnder I would have no air-
inlet &, and when the ports d’ are uncovered 100
the ends of the cylinder would be placed in

QO
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communication without being placed in com-

munication with the receiver. Whenthe load -
is taken off the compressor, of course less
steam 18 required to work 1t. I, therefore,
connect the regulator plunger or piston by any
suitable devices with the throttle-valve E

As here shown, theregulator-cylinder I car-
ries a standard, I‘ and H designates a bell-
crank lever fulmumed at g, and one arm of II0
which-rests upon the level G’, while the other
arm bears against a rod, ¢/, which forms a Con-
tinuation of the stem of the throttle-mlve E'.
The rod ¢'is movable in guides ¢*—one on the |
‘standard F? and the other on the shell of the II5.
throttle-valve . 'Whentheregulator-plunger.
G rises, the bell-crank lever H is moved, and,
acting upon therod ¢, shifts the throttle-valveﬁ
and wholly or partly shuts off steam from the
engine - cylinder B. When the plunger de-
scends, the rod ¢' is returned by a spring, ¢,
apphed to the rod, as shown in Figs. 1 and 2,

105
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or in any other suitable way. This spring of

course increasestheload on the regulator- plun
ger G beyond what is formed bythe weight £/, -
and if desirable, the said spring mlght be of
pr Opel strength to alone form sufficient load

on the plunge] and its tension might be va-
. ried by adJustmg the nut ¢*on the rod ¢, so as

to load the plunger to any desired extent. I 130
may of course connect the regulator-plunger
and throttle-valve by any other devices Whlch
will cause the same resulf. | |

1 deswnates a pump employed for de]wel




g cooling-water into the compression-cylin- |
der A. Itis here shown as arranged at the
side of the said cylinder, and its rod % is op-
erated by a lever, I, which is fulerumed at 7/,

5 and has a slotted connection, 2% with the cross-
head ', as best shown in Fig. 2.

I do not here make any claim to the combi-
nation of parts for operating the pump, and
such combination may be made the subject of

10 a future application for Letters Patent.
The pump I takes its water from a suction-
pipe, 4, and in said pipe is a connection, J, the
~construction of which is shown in Fig. 6. The
connectionJ hasa casing, J', secured toit bya
15 serew-thread, and between these parts is held
a valve-seat, 7', to which is fitted an air-inlet
valve, ¢°, with an upwardly-projecting stem,
", The stem ¢° is triangular, or of such other
- form that when the valve is open air which
2C enters the casing J’ through holes ¢* can pass
through the valve-seat 4" into the suction of
the pump. - | |

T'o the stem ¢’ a rod or push-piece, %, is ad-
Justably secured by a screw-thread, and the

- 25 said rod or push-piece fits in a guide, 4%, in the
top of the casing J'. Thevalve i’ is held toits
seat by a spring, ¢', or by a weight suitably
applied. The end of the lever G’ hbears upon

- the push-piece °, as best shown in Fig. 3, and |

30 when the lever is raised by the regulator-
plunger G the end which bears on the push- |
piece %° 18 depressed and opens the air-inlet
valve 4%, 80 as to admit air to the suction of the
pump, and so diminish or stop entirely the

35 discharge of water into the compression:cyl-
inder. The cooling-water delivered into the
compressor - cylinder by the pump I is dis-
charged from the cylinder,with the compressed
air, through the air-discharge valves. |

40 1 do notwish to limit myself to the construc-

~ tlon or arrangement of the air-inlet valvehere
shown, nor to the devices through which it is
acted upon bythe regulator plunger or piston
G, for such construction and arrangement and |

45 the connecting devices herein described may
be greatly varied. By my invention I control
by a single pressure-regulator the communi-
cation between the ends of the compression-
cylinder, the admission of steam to the oper-

50 ating-engine, and the admission of air to the
suction of the pump for supplying water to
the cylinder. It will also be understood that
the regulator plunger or piston itself forms

~ the valve whereby communication betweenthe

55 ends of the compression-cylinder is controlled.

I do not claim, broadly, means.for relieving
the compressor-cylinder when the air in the
reservoir or receiver exceeds the maximum
pressure desired, as various means have been

60 proposed for accomplishing this result. It
has been proposed to attach to the end of a
suction-valve stem at each end of the com-
pressor-cylinder a piston working in a small
cyiinder, and by means of a regulator to ad-

65 mit air to this small eylinder when the press-
ure exceeds the maximum pressure desired, |

50 as to hold the suction-valve open, and thus

place the compressor-cylinder in direct com-

munication with the atmosphere. It hasalso

been proposed to employ at each end of the

cylinder a relief-valve, to which is attached a

| piston working in a small eylinder, and dur-

ing the ordinary operation of the compressor

sald valve would be held closed by the com-

pressed air acting on the piston; but by means
of a governor-valve the small ¢ylinder could
be placed in communication with the atmos-

70
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phere and the relief-valve allowed to open, so

as to permit the discharge of air from the
compressor-cylinder directly to the atmos-

phere. I am notaware thatit has ever before

been proposed to place the two ends of the
cylinder in direct communication, so that air
can circulate from end to end of the eylinder
without being discharged therefrom.

What I claim as my invention, and desire
to secure by Letters Patent, is— -

1. The combination, with the cylinder of a
double-acting air-compressor, of pipes or con-
duits forming direct communication between

the ends thereof, and a pressure-regulator

adapted to be operated on by compressed air,
and serving to control communication between

the ends of said c¢ylinder through said pipes
95

or conduits, and to allow or prevent the cir-
culation of air from end to end of the cylin-
der through said pipes or conduits, substan-
tially as and for the purpose described.

2. The combination, with the cylinder of a

double-acting air-compressor, of pipes or con-

duits forming direct communication betweeén
the ends thereof, a regulator-cylinder located
between said pipes or conduits, and a piston or
plunger fitted 1n said regulator-cylinder, con-
trolling communication between said pipesor
conduits, and capable of being moved by air-
pressure to place the ends of the compressor-
cylinder 1n direct and uninterrupted commu-
nication, and to thusallow air to be circulated
from end to end of the cylinder through said
pipes or conduits, substantially as  described.

3. The combination, with the cylinder of a
double - acting air-compressor and pipes or
conduits leading trom opposite ends thereof,
of the regulator-cylinder F, provided with

80

TOO
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ports d' ', and with an air-inlet, d%, and the

regulator plunger or piston G, adapted to
cover the said ports, and thus cut off commu-
nication between the ends of the compressor-
cylinder through said pipes or eonduits, and
capable of being moved by the pressure of air
directly upon 1t, so as to uncover the said

ports, and thus place the ends of said cylin-

der in direct communication through said
pipes or conduits, substantially as deseribed.

4. The combination, with a double-acting
alr-compressor, an engine for operating the

same, and a throttle-valve controlling the ad-

mission of steam to the engine, of pipes or
conduits for establishing direct communica-
tion between the ends of the compressor-cyl-
inder, and a pressure-regulator and connec-

I20
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tions serving to control communication be- |

tween the ends of said cylinder through said
pipes or conduits, and to shift or control said

throttle-valve, substantially as and for the

purpose described.

5. The combination, with a double-acting

air-compressor, its operating-engine, and the
throttle-valve of said engine, of the pipes or |
conduits d d, the regulator-cylinder K, pro-

vided with ports d’ d’, and with an air-inlet,
@, the regulator plunger or piston G, serving
by its movement to place the ports &' & in
communication, and thereby fo establish di-
rect communication between the ends of the
cylinder through the pipes or conduits d d,and
connections through which said plunger or
piston acts upon said throttle-valve, substan-
tially as and for the purpose described. |
6. The combination, with the c¢ylinder of a

double-acting air-compressor and a pump for
supplying cooling-water thereto, of pipes or

conduits connecting the ends of said cylin-
der, a valve whereby the suction ofsaid pump

may be placed in communication with the at-
mosphere, a pressure-regulator for controlling

communication between the ends of said ¢yl-

“inder through said pipes or conduits, and con-

nections whereby said regulator may open said
valve to admit air to the said pump, substan-
tially as and for the purpose described. |

7. The combination, with the cylinder of a
double-acting air-compressor, apump for sup-
plying cooling -water thereto, and a valve

whereby the suction of said pump may be
placed in communication withtheatmosphere,
of the regulator-cylinder I, provided with
ports d’ @', which are in communication with
opposite ends of the compressor-cylinder, and
also provided with the air-inlet ¢*, the plunger
or piston G, and connections through which

3

| erated.-by said plunger or piston and operat-

the purpose described. -

287,104

said piston or plunger may open said_ifalve |
to admit air to the suction of the said pump,
substantially as described. '

8. The combination, with the double-acting
compressor-cylinder A and water-pump I, of 45
the pipes or conduits d d, the regulator-cylin-
der I, with which they communicate, the reg-

ulator plunger or piston G, the pump-connec-

tion J, the air-valve 4, and the lever G/, op--
50
ing said air-valve, substantially as described.

9. The combination, with the cylinder of a

“double-acting air-compressor, its operating-

engine, a throttle-valve for controlling the ad-
mission of steam to the engine, a pump for
supplying cooling-water to the compressor-

53

“cylinder, and an air-valve for said pump, of

a pressure-regulator adapted to be operated
by compressed air, and serving by its opera-
tion to establish communication between the 6o

ends of the compressor-cylinder, to close or

partly close the throttle-valve of the engine,
and to open said air-valve to admit air to the
suetion of said pump, substantially asand for

10. The combination, with the compression-
cylinder A, the engine-cylinder B, the throt-
tle-valve K/, the water-pump I, and its air-in-
let valve ¢, of the regulator-cylinder F, the
regulator plunger or piston G, the lever G,
through which said plunger or piston acts
upon said air-inlet valve, and the bell-crank
lever H, and rod ¢/, through which said plun-
oer or piston acts upon said throttle-valve, all
substantially as described. |

G. R. CULLINGWORTH.

70

Witnesses: _
FREDK. HAYNES,
T. J. KEANE: |
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