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SPECIFICATION forming part of Letters Patent No. 684 954, dated Oetober 22, 1 901.
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To all whom it may concern:

Be it known that I, IERMAN STRATER, a
citizen of the United States and a resident of |
Boston, county of Suffolk, and State of Massa-
chusetts have invented an Improvement in
AII‘—Complessors, of which the following de-
scription, in connection with the accompauny-
ingdrawings,isaspecification, likecharacters

on the drawings representing like parts.

This invention relates to ‘“ hydraulic air-
compressors”’ of the type wherein a liquid,

such as water, 1s used as the compressing

agent, the valves controlling admission and

discharge of the liquid to and from the com-
pressing-chamber being automatically oper-

ated by or through the agency of a float within

the said chamber.

One of the objects of my present invention
is to provide simpler, stronger, and more pow-
erful means for actuating the valves with a
quick opening or closing of the latter, as the
case may be.

Another object of my invention isthe praec-
tical utilization of the float as a controller for
the valve-actuating mechanism, the latter in-
cluding a powerful hydrauliec motor, and in
order to provide for the quick and effeative

operation of the latter I have provided f¢r a

differencein pressure between theliquid-com-

pressing agent as it is admitted to the com-

pressmo'-chamber and the motor,respectively,
so that the shutting and opening of the ad-

mission and discharge valves will be praecti-

cally instantaneous, no matter what the pres-
sure of the liguid. ‘

- Variousnovel features of my mventlon will
be fully described hereinafter and particu-
larly pointed out in the following claims.

Figure 1 is a vertical sectlonal view of the :
| chamber A through the admission- port 07,

air-compressing chamber of an apparatns em-
bodying my 1nvent1on the automatic means
for controlling the inlet and outlet of the lig-
nid for eff eetmg air-compression being shown
partlyinelevationand partly in seetlon Fig.
9 is a vertical sectional view of the valve-ac-
tuating motor viewed from the back of the
apparatus. Fig. 3 is a detail in elevation of
the cylinder forming a part of such motor,
with the valve-ports thereof to be described.
Fig. 4 is a detached detail in elevation of the

-valve and valve- chest and Fig. 5 is an en-
larged vertical sectwnal view showing the |

| main inlet-passage for the liquid and the out-

let-passage for the exhaust from the motor.
Referring to Fig. 1, a compressing-chamber

Ais shown preferably of the general shape
shown to permlt the Opemtlon of devices,
hereinafter to be described, which are con-
tained in the chamber, the latter having a

dome-shaped upper por._tion and being mount-
ed upona base A', which hasextended through
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it a discharge-conduita, the upperopen end of

which forms a discharge-port ¢’ for the cham-
ber; said conduit opening into a liquid seal or
trap T of suitable construection and commu-
nicating with the main discharge or waste
pipe or eondmb T' in such a manner that the

level of the liquid IX in the trap will always

be above the lower end of the conduit a, thus- '
preventing the passage of any foul air to the
compressing-chamber or of any air admitted

through the waste-pipe T

A %upplv pipe S is connected by a bmtablez'
{ coupling S', Fig. 1, with the lower end of an
1nlet- eondmt_s,formed inastandardor pipe B,

75

secured to the base A" and extended up int’o

| the chamber, the upper end of the standdrd
or pipe belll“‘ bent over, as at B', and pro-

vided with a seat b for a pressure-reducing

valve b0* of any suitable construction, said

valve bemﬂ' held against its seat by a sprinw
s, Fig. 1

‘The overhang at its
under 91de and du'ectly above the dlseharwe-
port a' is provided with an admission-port b2

{ a ring-like valve-seat b3 Deing suitably se-
.cured to a nipple 6% on the overhanﬂ‘ by means

of a coupling b°.
The compressing liquid, which may be and
preferably will be water, is admitted to the

the outer end of the spring being
held in pla,ce by a eap ', tightly closing the
end of the overhang I3'.

8o .

9

the inlet-pipe S bemﬂ' connected to a water- |

| supply having a smtable head—such, for ex-

ample, as ordma,ry city water—the O'radual
accumulation of the water in the ehamber
compressing the contained air in the dome
thereof,the air so compressed passing through
an outlet- -passage ¢’ and nozzle a® to any Suit-

| able storage-receptacle or to the apparatus

which is to ntilize the compressed air, a check-

95

valve a* of any suitable construction pre-

venting the refurn of the compressed air to
the chamber. After the air has been com-
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pressed to the desired extent the admission-
port will be closed and the outlet-port o
opened by means to be described, permitting
the liquid in the chamber to flow out, and at
the same time fresh air will flow into the
chamber through an air-inlet ¢, a suitable
check-valve a® permitting the inlet of fresh
alr, but preventing the escape of compressed
alr during compression. |

Yalves V V' codperate, respectively, with
the admission and outlet ports, and I have
herein provided novel and powerful valve-
actuating mechanism to close and open said
ports at the proper times, said mechanism
including a hydraulic motor.
comprises, essentially, a eylinder C, having
a piston-rod ¢, which passes through suitable
stuffing-boxes in the cylinder heads or ends

‘and isrigidly connected with the valves V V',

as clearly shown in Fig. 2, the eylinder hav-
ing ports 5 4 at opposite ends thereof com-
municating at their other ends with the in-
terior of a valve-chest C', '

P

T'he motor -

Referring to Iig. 3, the extensicn ¢¥of the -

cylinder-casting has the ports or passages 3
and 4 therein, as well as an exhaust-passage
¢, one end or port being shown at 5 and the
other end thereof at 6.
I1s secured to the extension ¢X by suitable
bolts 7, Ifig. 5, and the chamber ¢*of thesaid
chest contains the valve ¢?, best shown in Fig.
4 as segmental in shape and rigidly secured
to an oscillating spindle ¢, the valve having
& recess ¢ therein, adapted to establish com-

munication between the exhaust-port 5 and
one or other of the cylinder-ports 3 4, acecord-

ing to the position of the valve. The valve

18 provided with an extension or lug ¢, Fig.

4, which plays in a recess ¢”in the wall of
the valve-chamber to positively limit the

throw of the valve, the valve-spindle ¢t being

extended through the wall of the extension
¢* and having secured to its outer end a fin-
gerc’®, (see Fig. 1,)adjustably held in position
by a set-screw 10. The valve-actuator is
shown as a swinging arm %, mounted to rock
on the valve-spindle between the finger 8
and the outer face of the extension and hav-
ing at its upper end a weight H, the lower
end of the actuator being bifureated or forked
to present two branches 7/, provided each
with a tappet or lug 7% the two tappets be-
Ing located on opposite sides of and to alter-
nately cooperate with the finger 8.
Referring to Fig. 1, if the actuator be
swung from its full-line position toward the
right 1t will as soon as'it passes dead-center
be carried by gravity quickly into dotted-
line position, and the right-hand tappet h?
will engage and impart a quick blow to the
finger ¢®to turn it from full to dotted line po-
sition, and thereby change the position of the
motor-valve ¢®. Theinitial movement of the

valve-actuator—that is, its movement from
05

a position of rest to just past dead-center—is

effected by or through a float F within the

The valve-chest ¢

654,004

by the level of the compressing liguid in said
chamber, the float being mounted on the free
end of an arm f, fulerumed at ' on a lug or
projection ¢!, depending from the eylinder
exfension ¢*, said arm having branches f*
extended upwardly and divergently from its
tulerum and preferably provided with frie-
tion-rolls /%, (see Fig. 1,) located in the path
of movement of and on ¢pposite sides of the
actuator h. By gradual movement of the
float I from full to dotted line position, Fig.
1, the left-hand roll f° will swing the actuator
into vertical position and then slightly be-
yond dead-center, the movement of the actu-
ator past dead-center occurring at or about
the time the liquid has risen to the proper
height- in the chamber, and after passing
dead-center the weight II will complete the
swinging movement of the actuator, as has
been described, to change the position of the
motor-valve., On the other hand, afall in the

level of the liquid will depress the float to

descend until the right-hand roll 72 will oper-
ate to swing the actuator from right to left,
viewing Ifig. 1, into vertical position and past
dead-center, the completion of the swinging
movement of the actuator being effected by
1ts weight H.

I have shown in FKig. 1 a friction-block /7
secured to the actuator i and having oppo-
sitely beveled and divergent sides toward the

fulerum of the actuator, the rolls /2 engag-

ing said beveled sides when imparting move-
ment to the actuator.
In Figs. 1 and 2 the admission-port §? is

open and the valve V' is seated to close the

outlet- port ¢’ of the compression-chamber,
and at such time the eylinder-port 4 will, by
means of the recess ¢® in the valve ¢, be in
communication with the exhaust-passage ¢’
and port 3 will be open to admit fluid to the
cylinder C; but when the valve is shifted by
movement of the actuator from full to dotted
line position, Fig. 1, the valve ¢ will be
moved toopen the eylinder-port 4 and to con-
nect the port 3 with the exhaust-port, and a
quick movement of the piston C* will be ef-
fected to simultaneously open the outlet-port
¢’ and close the admission-port b2

It is to be noted that in either position of
the piston the cyvlinder-port which last ad-
mitted the actuating liquid to the cylinder
remains open, so that the full pressure of the
liguid is utilized to act upon the piston CX
and maintain the valves V V' in desired po-
sition entirely irrespective of any pressure
within the compression-chamber, and in this

connection it may be stated that the ports 3

and 4 open directly into the chamber ¢® of the
valve-chest, such chamber forming an en-
largement of the passage or conduit s.

The pipe or standard B is provided with a
second conduit or passage s?, Fig. 5, which
communicates at. its upper end with the ex-
haust-passage ¢/, and at its lower end it is
connected by an extension s%, Ifig. 1, with the

chamber A and governed as to its position | seal or trap T, the lower end of the extension
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34 ploJectmﬂ‘ below the level of the llqmd in
thetrap. The exhaust from the motoristhus
entirely separale from and independent of
the exhaust and discharge passage or con-
duit of the compression- ehamber and hence
is entirely unaffected by any ples‘aure Wlthm

‘the latter.
The pressure-reducing device hereinbefore

referred to is mterposed between the admis-
sion-port 0% of the compression- -chamber and
the branch or chamber ¢® in the valve-case,
which communicates with the eylinder of the
hydraulic actuator through the ports 3 or 4,

‘so that while the eylmdel will receive the

ecompressing liquid at its full pressure, due
to the head of the supply, the pressure of

such liquid in the compression-chamber will
be less, due to the presence of the reducing-

valve, so that a differential pressure for fhe

motor and the compressing-chamber will be ;

provided. I am thus enabled to operate the
valves V V' against the pressure in the cham-
ber by a compmatwely small, yet powerful,
actuator operated by the cmnpressmrrhamd

at full pressure.
The throw of the weighted actuatm is posi-

tively limited by means of a pin 33, Fig. 1,
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extended rearwardly therefrom and adapted
to engage one or the other of two fxed pro-
jections 3% on the cylinder extension ¢*

It is very desirable for many 1easons to
thoroughly wash the air in the compression-
chamber, so that when compressed the air
will be very clean and pure, and this wash-
ing is thoroughly effected by the apparatus
herein shown. |

Theliguid-admission port b*is downturned,
as shown, and when said port is open the en-
tering liquid impinges with considerable
force, depending upon the head of the sup-
ply, upon the top of the valve V andisthrown
laterally and upwardly in the form of ﬁnely
divided streams orspray. Suchsprayisthus
brought into thorough and intimate contact
with the air in the ehamber ‘washing it and
removing various lmpuntles held in suspen-
sion by the incoming fresh air, such impuri-
ties being collected by the spray and carried
down to the main bod v of liquid in the cham-
ber, to be withdrawn therew1th when the out-
let- pmt is opened

My invention is not restricted to the pre-
cise construetion and arrangement herein
shown and described, as the same may be
modified and rearmnged in various particu-
lars without departing from the spirit and
scope of my invention.

Having fully described my invention, what
I claim as new, and desire to secure by Lettors
Patent, 1s—

1. In an air - compressor, a4 compressing.-

‘chamber having admission and discharge

ports for the compressin o liquid, coéperating

valves, actuating mechanism therefor,includ-~
ing a hydraulic motor operated by the com-

pressing liquid, means to admit the liquid to
the chamber at a pressure lower than that

acting upon the motor, and 0011131'0111110‘1116&118 -

for thes motor, Overned by the level of the
liguid 1n the Lompressmﬂ’ -chamber,

2. In an air- compressor, a compressing-
chamber having admission.and discharge

duit communicating Wlth the motor and said

admission-port, pressure-reducing means in--

terposed between the latter and “the liquid-

inlet for the motor, and controlling means for

the motor, gover ned by the Ievel of the llq-

uid in the compressm#-chambm

8. In an air- compressor, a compressing-

=

70

ports forthe compressing liquid, cooperatlno* _
valves, actuating mechanism therefor,includ-
ing a hydrauhe motor, a liquid- supply con-

chamber having admission and discharge

ports for the compressing liquid, cooper atmn'

valves, actuating mechanism therefor, melud-— |

ing a hydrauhe motor, a liquid- supply con-

dult communicating w1th the motor and said

admission-port, pressure-reducing means 1n-
terposed between the latter and “the liqaid-
inlet for the motor, an exhaust-passage lead-
ing from the motor and independent of the
diSCllELl ge-port of the chamber, and control-
ling means for the motor, govemed by the
level of the lignid in the compressnw—chmn-
ber.

ports for the compressing liquid, eoopemtlnﬂ'

4, In an air- compressor, a cmnplessmn‘--
chamber having admission and discharge

00

05

and connected valves, tosimultaneouslyopen

one and close the other of said ports, a eylin-
der having a piston reciprocable therein and

provided Wlth ports at opposite ends thereof,

the admission and discharge ports and theu
valves being wholly outmde of the cylinder, a
rigid eonnectlon between the piston and the

109

105

qmd valves to effect movement of the samein

unison, mechanism to govern the inlet and ex-
haust of liquid to and from the eylinder, and
actuating means for said mechanism, con-
trolled by or through the level of the hquld
in the compressmﬂ'-eha,mber

5. In an alr-compressor, & eomplessmo‘-
chamber having oppositely-located admission

and discharge ports for the compressing lig-

uid eooperam ng andrigidly-connected valves,
valve- acbuatmﬂ‘ mechanism, including a cyl—
inder having a piston reclprocable therein

and prowded with ports at its opposite ends,
a piston-rod extended through the cvhnder

ends and connected with saad valves to con-
stitute a rigid connection therebetween,mech-
anism to govern the admission and exhaust
of ligquid to and from the cylinder, to thereby
move the piston to open oneand close the other
of the controlling-valves for the chamber, and
actuating’ means for said mechanism, con-

I10
I15

120

125

trolled by or through the level of the 11qu1c1 -

in the compressing- chamber

6. In an air-compressor, a compreqsmm
chamber having admission and discharge
ports for the eompressing liquid, codpemtinw
valves, valve-actuating mechanism, includ-
ing a dlrect-aetlnﬂ' hydlauhc motor, a differ-

| ential-pressure connection between the lig-

130
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~adjacent the latter, a branch directly

uid-supply, and the admission-port and the |

motor, to provide a higher pressure for oper-
ating the latter, and automatic controlling
means for the motor, governed by or through
the level of the liquid in the compressing-

chamber.

7. In an air - compressor, a compressing-
chamber having admission and discharge
ports for the compressing liquid, codperating
valves and actuating means therefor, includ-
ing a hydraulic motor, the latter and the
chamber having a common liquid-supply con-
duit, a pressure-reducer interposed between
the admission-port of the chamber and the
motor-inlet, a liquid seal or trap into which
the liquid is discharged from the chamber, a
separate exhaust-conduit for the motor, also
connected with the seal, and means governed
by or through the level of the liguid in the
chamber to effect intermitting operation of
the motor.

5. In an air-compressor, a compressing-
chamber having a discharge-outlet in its bot-
tom, aliquid-inlet conduit extended upwardly
into the echamber, and having a downturned
port, to admit liquid therefrom in a down-
ward stream direetly into the upper part of
the chamber, valves codperating with said
ports, the admission-valve being located di-
rectly below and movable toward and from
the downturned port, the entering liquid im-
pinging on such codperating valve when the
admission-port is open, to spray the liquid
intothe upper part of the chamber, and valve-
actuating mechanism controlled by orthrough

the level of the liquid in the chamber to au-

tomatically open and close the admission and
discharge ports alternately.

J. In an air-compressor, a compressing-
chamber, having admission and discharge
ports for the compressing liquid, cooperating
valves, valve-actuating mechanismincluding
& hydraulic motor, a liquid-inlet conduit ex-
tended into the chamber and communicating
withthesaid admission-port, areducing-valve
Con -
necting the inlet-conduit with the valve-chest
of the motor, and an exhaust-conduit for said
motor independentof the chamber discharge-
port, combined with controlling means for the

motor including a float, whereby the opera-
tion of the motor is governed by or through
the level of the liquid in the compressing-
chamber. | | '.

10. In an air-compressor, a compressing-
chamber having oppositely-located admission
and discharge ports for the compressing lig-
uid, codperating valves, valve - actuating

‘mechanism including a hydraulieeylinder in-

terposed between said ports and having a re-
ciprocable piston of greater cross-sectional
area than either of said valves, a piston-rod
oppositely extended through the cylinder-
heads and to which the valves are secured, a
valve-chest having portscommunicating with
the opposite ends of the cylinder and pro-

vided with an exhaust-port, a controlling-

35
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valve in said chest, means to operate said

valve to effect the movement of the piston in
the cylinder in oneor the other direction, said
valve-chest being connected with the source
of supply of compressing ligquid, and a con-
troller for said means including a floaf within

‘the chamber and governed as to its position

by the level of the liquid therein.

11. In an air-compressor, a compressing-
chamber having admission and outlet ports
for the compressing liquid, valves codperat-
ing with said ports and movable directly to-
ward and from them, and automatic valve-

actuating mechanism, the admission-port be-

ing located in the upper part of the chamber
to deliver liquid directly thereinto, and its
cooperating valve being at all times opposite
and external to said port, the latter and its
valve being located wholly exterior to the

valve-operating mechanism, whereby the liq-

uid entering the chamber through the admis-

sion-port will impinge on the exposed admis-

sion-valve when the port is open to thereby
forciblyspray theliquidin all directions with-
in the chamber.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses. |

IHERMAN STRATER.

Witnesses: .
JOHN C. EDWARDS,
AUGustTa E. DEAN.
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