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o SPEGIFIC‘ATION fermmg part of Letters Pa.tent Ne 253 830 dated February 21 1882,

(LIedeI)

To all whom it ma J CONCErn :

Be it known that I, WILLIAM A. BABCOOK |
“of South Coventry, Tolland county, Gonnee

ticut, have invented  certain new and usefal

Imprm ements in Automatic Hy dranlic Air- |

Compreesors, of which the following isa Spec1
fication.

This mventmn 1elates to that class of sm&]l

automatic air compressors or pumps operated
by the water-pressure from the street-mains,
and now employed as ale or beer pumps, for
compressing air into the barrels or kegs, and

- thus ex];)ellmﬂP the liguid therefrom to the taps,

15

as required, such as is shown in the patent to !

Bishop and Grlass, June 22, 1880. These com-

~ pressors usually conmst of two cylinders or
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vessels mounted on the endsof a rocking beam,
provided with a water-valve operated by the

rocking motion of the beam to control the flow
of water to each cylinder alternately, and thus

produce a continued rocking motion of the
beam and the expulsion of the air from each
cylinderalternately.

to the cylinders, which operates either to shut
off the water and stop the action of the pamp

-~ when a determined pressure of air is accumu-
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. ders, whereby g
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lated, or to admit the water and again start
the pump as soon as the pressure falls by* a

draft from the tap.

 The present invention is an im plm ement on
the aforesaid patent, and relates to the special:
construction of the water-valve of the cylin- |
ders, the regulator-valve or automatic throt-
tle, and the air and water. vents of the cylin-.
greater compactness, simplie-
ity, and efﬁcleney are c,t—?ei.lreﬂ as heremqtter.

set forth, -
Figure 1 of the dmwmgs annexed gives a

longitudinal elevation of the 1mproved air-
compressor with a part of the supporting tray
Fig.21s a vertical lon-.
gitudinal section of the tray and the rocking
pump-cylinders, with the other parts removed.
Fig. 3 is a cross-sectional elevation on line x

or base broken away.

x of T'ig. 1. Fig.4 is an enlarged vertical sec-

- tion of l;he waterthrottlingorregulating valve;

and Ifig. 5, an enlarged perspective eectlonal

The water passesthrough
an automatic throttle or regulator on its way

vlew of the water sllde valve of the rockmg cyl

inders.

The base of the appar atus, as shown in Figs.

1, 2, and 3, consists, as usual, of a large sink
or tray a a, into which the waste or exhaust
water from the compressor-cylinders is dis-
charged, and which tray has a coupling, b, to
connect with the waste-pipes, whereby the ex-
haust-water is condncted off as fast as it 1 lS dlS
charged from the cylinders.

-‘ I‘rom the middle of the base of the tray, .-.md'

toward the rear side thereof, rise standards e
¢, on which the rock-shaft f of the rocking

beam g is journaled, and the.pump or com-

pressor c¢ylinders 7 % are fixed on the opposite

ends of said beam in the usual manner, as
illustrated.

From the middle of the beam 1)r0Ject two
lugs, 7 ¢, (see.Iigs. 2 and 3,) one on either side
of the rock-shaft, on whlch lugs is fixed' the
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water slide- valveJ which eentrols the flow of

water to each cy linder alternately, and as this

valve is thus fixed on the 1ockmg beam, the
valve thus rocks with the beam; but a forked

70

projection, %, extending from the standards e

¢, as seen 1n Figs. 1, 2, and 3, engages the oper-
ating-rod m of the valve, and thus reciprocates
the valve-plunger » at cach oscillation of the

illustrated ;by arrows in Fig. 1. ThIS valve
acts in the same manner and 1ts prmclpal con-

struction is tlie same as that shown in the pre-

vious patent referred. to; but it differs chiefly

in the construction of 1ts sustaining-frame—

that is, as seen in Fig. 5, the valve-casing con-

sists of three e31mdr103.1 sections, ¢ I, fitting
endwise 1nto each ofher, as ehown w1th the

tions firmly together.

75

‘beam, so as to cauge the direction of the water °
1. 1080 chenge at each oscillation as to flow. al-
‘ways into the cylmdel which.is'the highest, as

80

‘section at one:end fitting egamst the ﬁxed head
n’ of the sustaining-frame #», and a movable
head or cap, n'/ ﬁttmg against the 0pp0$1te end:
section, while a hollow. screw, o, working
through the opposite end of the frame %, bears
against the said head and binds the Sald sec-
The sustaining-frame n

9o

thus incloses or extends around the sections of 95

| the valve. cy]mder in the form of an elon gated
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- moving, and is thus particularly suited for
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oval ring, as seen in ¥ig. 5, and as this frame | valve or regulator, which in this case is of im-

may be cast in one piece, as shown, and as the
sections of the valve- cylmder are thus held in
firm position therein by the one screw o, this
construction 1s hence a great improvement in
simplicity, strength, and compacfness over
the loose end heads and conneecting-bolts or
¢ gpacer-ports” heretofore used.

r is the sliding valve-plunger, which is hol-

low or tubular, closed at each end, and works
centrally through the valve-cylinder and
through small cup-leathers d introduced be-
tween each section of the cylinder and the end
heads, which leathers-form stuffing-boxes to
prevent leakage at each protruding end of the
plunger, and also water-tight partitions be-
tween the valve-ports 12 3, each of which ex-
tends.from a distinct section of the valve-cyl-
inder, as shown.
that, as the valve-plunger protrudes at each
end and exposes its cylindrical sides only to
the pressure, 1t thus becomes balanced ; and,
furthermore, as all joints of the valve consist
of leather packings, the valve is thus not only
balanced, but is rendered very tight and easy

its purpose. The central port, 2, of the valve-
cylinder connects with the water -supply, and
the outer ports, 13, connect with the pump-eyl-
inders & 2, as shown in Ifig. 1. The valve-
plunger # has. two rows of perforations, as
shown in Fig. 5, at a distance equal to .that
between the central and outer ports, so that
when the plunger is slid inward, as in Fig. 5,
the water will flow out at the right-hand port
and to theright-hand pump-eylinder,and when
the plunger is slid outward, as in FKig. 1, the
water will dow out through the left- hand pmt
1 and to the left-hand cylinder.

The base of the valve-frame = is tormed with
feet 4 4, by which the valve is serewed or fixed
to the lun's ¢ ¢ on the rocking beam, as before
described, and as shown best 1n Figs. 3 and b.
The. actuating end of the valve-plunger.a is

connected by the rigid cross-bar 5 with the op-
erating-rod m, which rans parallel with the
valve, and 1s. guided through wings 6 6 pro-

jecting from tlie valve-frame #, and on this rod
is.clamped a sleeve, from which a pin, 7, pro-

jects, which pin is engaged by the ﬁ}.ed fork
k on the standards e, so that as the beam with

the attached valve and cylinders rock the
valve-plunger is shifted correspondingly to ad-
mit the water always into the cylinder on the
highest side.

Ag the valve 1n the present improvement is
fixed on the rocking beam and rocks with it,

“hence the pipes.8 8, which connect each cylin-

der with the corresponding valve-ports, may
bemaderigid and of metal soldered or screwed
together at the connections, in lieu of rubber
pipes. heretofore used, which is an advantage.
The pipe u, however, whlch conveys the water

to the central port, reqmres to be tlexible, as

heretofore. |
I indicates the automatic water throttle

It may therefore be seen |

proved construction, and is shown in eleva-
tion in Fig. 1 and in enlarged section in Kig.
4. This valve hasa coupling, s, projecting from
one side, which is econnected by hose or lead

pipe with the water-supply pipes, and from -

the opposite side extends a nozzle, ¢, which

~connects by the flexible pipe « with the cen-

tral port of the slide-valve J, as before de-
scribed. The passage through the throttle-
valve is guarded by a throttle-valve or plun-
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ger, ¢, whose upper end, which is provided

with a leather or rubber face, approaches the
valve-seat w, so formed as to present a sharp

edge for embedmenb in the soft valve-face, as

will be understood. The valve-plunger passes
throngh astuffing-box and extends downward,
having a convex head on its lower end, which
rests on a diaphragm, x, in the diaphragm-
chamber &/, which forms the base of the regu-
lator.. As the plunger » simply rests on the
diaphragm, the construction is more simple
and durable and the motion of the diaphragm
more easy than when the plunger is fastened
to the diaphragm. A weighted lever, 7, ar-
ranged as-shown, or in any equivalent manner,

80

projects through a slot in about the middle of

the plunger, and tends to constantly depress

the plunger, so as to force down the diaphragm

x and keep the throttie v open, so as to allow
the water toflow to the slide-valve J, and thus
keep the compressor in action. The 2 air, how-
ever, which the water compresses in and ex-
pels from the cylinders is discharged through

~the pipes f/ and flexible tube ¢/, (see Iig. 1,)

which connects to a small check and float
valve chamber, 2/, which opens from the side
of the dlaphragm chamber .2/, as shown best

10C

m FKig. 4, and from a nipple on the -top of 105

this valve-chamber W/ a flexible pipe, g'/, is

led to the barrels, kegs, or other vessels into
jw:hich 1t 1s -desired to force the compressed
air.
‘ure of this compressed air is constantly ex-
-erted on the underside of the diaphragm, fend-
‘1ng to lift the same in opposition to the tend-
-ency of the weighted lever ¥, so as to close the .

1t will hence be seen that the back-press-

11C

throttle v, shat off the water, and stop the |

pump, which it will do whenever the pressure

“of the compressed air exceeds the pressure of
‘the weighted lever, so that hence by adjust-
1ng the welight in or ouf on the lever the ap-

paratus. may be set to pump and charge the

‘kegs up to a certain pressure, and then stop

and start again as soon as this pressure is re-
duced by a draft from the beer-taps. In this

regulator,moreover,the action is direct, for the.

air-pressure acts dlrectly on the dlaphragm X

‘and throttle-valve v, which latter shuts off the
flow of water by a direct throttling action, and

not by the indirect manner of regulators here

| tofore used. 1t may be alsonoted that the po-

sition of the water-throttie is such that its seat
18 lateral to the flow of the water, and hence

when the valve is closed the water- pressure has

no tendency to open it ; but the weighted lever

IT§
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entirely .controls the 0p’éninQ of - the valfre, | thereof;_' and is guided through gunides s’ s’ pro-

whereby the.adjustment of the weighted lever

isrendered independent of the water-pressure,

~and hence the regulating action is rendered

IO

T

more sensitive and accurate. |
An adjustable spring may of course be used

in lieu of a weighted lever to load the valve;

but the latter is preferable. :
The valve H of the valve-chamber 7/, (see

‘Fig. 4,) which is preferably of ball form, not
only acts as a check-valve, but also as a float-

valve and water-trap to intercept and retain
any water which may overflow from the pump-
cylinders through the air-pipes 7/ ¢'. This
valve is made lighter than water, preterably
of rubber, in the form of a solid ball, but suffi-

“ciently pure, 5o as to float in water, and at the

20
~ valve H will rise and close the orifice of the

235
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same time form an elastic and durable valve.

It will hence be seen that should any overflow
of water enter the valve-chamber the float-

nipple 4", as indicated by dotted lines in Fig.

. 4, thus preventing the outflow of this water to

the beer-barrels and causing it to run into and
accumulate in the diaphragm-chamber z/, from

which it mmay be removed by opening the pet-
', This regulator and trap is thus not
only of very simple and efficient construction,

cock a',

but is adapted to meet all the contingencies
arising in the operation of these compressors,

and forms a material part of my improvement.-

Supposing the parts to be in the positions

shown in IFigs. 1, 2, and 4, the water will iow
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through the throttle or regulator to the cen-
tral port of. the slide-valve J, and thence
through the open port on the high side to the

raised cylinder 7, into which it will flow, and
‘thus compress the confined air therein, which

will thence lift the check-valve %’ in the head
of the cylinder(see Fig.2) and flow off through
the pipes f’ ¢', valve-chamber }/, and pipe ¢

to the beer-barrel or otherreceptacle.  Atthe

same time the check &'/ in the depressed cyl-
inder isclosed by the back-pressure of the com-
pressed air, and the air and water vents of this
cylinder -are opened, as illustrated in Fig. 2,
50 as to allow the water to escape and the at-
mospheric air to enter and again fill the eyl-
inder,and as soon as the water under pressure
has risen sufficiently high in the raised cylin-
der and the spent water has flown out of the
depressed cylinder the raised end of the beam

thus becomes overbalanced and descends, re- |
- versing the position of the cylinders, the po-
sition of the valve, the flow of the water, and

the action of the several parts, as will be un-

derstood, so as to keep up the rocki_ng motion

of the beam.

6o

The remaining features of my invention lie
in thé construection of the air and water vents
of the cylinders, which are clearly shown by
the sectional view in Fig. 2. Thus in the base

~of the eylinder is formed an opening, o/, over

- which is mounted a valve-disk, p’, which isse-

cured to the lower end of a tabe, #/, which

rises through the cylinder into the top end |

jecting from each end of the cylinder. -The
tube is open from end to end, and over the up-

per.end, which opens in the top of the cylin-

der, is mounted a valve-disk, ¢, which is ar-

ranged to seat against the upper end of the

tube, and is fixed on the top of a rod or wire
that extends centrally through the tube, and
projects below the lower end thereof and be-
low the base of the cylinder toward protuber-
ances %’ on the tray a. | -

The disk p’ forms the water-vent valve, and
‘the disk ¢ the air-vent valve, and it will be
observed that when either cylinder is raised
these valves will close first by their own

weight and confine the air already in the cyl-

80

inder, and will thence close tighter by the -

pressureof the entering water, so as to prevent

.the escape of the air or water while the cylin-

der 18 raised and becoming filled, as shown on
the left of Tig. 2.

t' fram the top of the tube 7/, and a projection

or pim, w’; on the wire »’ then strikes the base

of the tube and raises the tube bodily,and thus

opens the water-vent p’, thus allowing the
spent water to flow out and the atmospheric

Fig. 2.

- Inlien of the pin w’, a collar or othe_r :.stop.
wmay be used, and by means of the play thus

allowed between the wire 2’ and tube 7/ it will
be observed that theair-vent, which is of small
area, always opens in advance of the water-

vent, which is of larger area, so as to allow
the slight portion of compressed air in the top.

of the cylinder to escape, and thusrelieve the
pressure from the water-vent valve before the

As soon, however, as one
cylinder becomes filled and descends, as on the
Tight of Fig. 2, the wire v strikes the protn-
berance «/, which first raises the air-vent valve

90
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air to flow in to supply its place, as shown in

100

I0§

same 18 opened, so that both valves thus open

easily and offer no appreciable resistance to
the fall of the descending cylinder. It will

thus be seen that by this construction of vents

not only do Irelieve the pressure on the water-

| vent before it is opened, but I render the con-
| straction and action of these vents very sim-

ple,.easy, and certain, and have them placed

and concealed entirely within the cylinders,

obviating the cumbersome external air-vent

IIC

[15

with weighted valve-levers, as heretofore em-

ployed. | : o
-On the bottom of the tray a are fixed the
usual cushions, 2 2, against which the cylinders
strike when they descend, as shown.in Figs. 1
and 2, thus softening and limiting their fall 3

and near these cushions triangular - shaped
1 langes %’ y' arise underthe cylinders, from the
base of the tray a, and at one side of the water-

exhaust ports of the cylinders, as fully shown

120

125

in Figs. 1, 2, and 3. These flanges form one

feature of my invention, and act as gnards to
prevent the splashing of the water over the
side of the tray when it rushes out of the cyl-
inder, as will be readily understood. =~
It will be obvious that most of the features

130
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of my invention may be used in any form of
hydraulic air-pump, whether of the single or
double acting kind—thatis, havmg either one
or two cylinders—or of that kind in which the
cylinders themselves rock, as herein illus-

‘trated, or of that class In whu,h the cylinders

are ﬁ?ed while pistons moving within them
connect to a walking-beam which operates the
valves.

What I (,Imm 1S—

1. The combination, with a rockmg pump

substantially such as descrlbed of a-slide-

valve governing the fiow to each pump-cylin-
der alternately, mounted or fixed on the rock-
ing beam at or near the axis thereof, with a
fixed fork or projection extending from the
support or baseof the pumpand engaging the
sliding portion of the valve, so as to shitt the

same at each rock of the beam, substantially .

as herein shown and deScribed.

2. The combination, with a rocking pump
such as described, of a valve controlling the
flow to each cylinder alternately, fixed on the
rocking beam ator near the axis thereof, with
a fixed projection engaging the operating part
of the valve, so as 4o move and shift th(, same
at each rock of the beam, with rigid pipesex-
tending from .the oppomte ports of the valve
dlrectly to the corresponding pump-cylinders
on the ends of the beam, subbtantlally as and
for the purpose set forth.

3. The combination, with a sliding valve-
plunger, #, substantially such as herein de-

- seribed, baving an inclosing- cylinder, {1, from

35
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which the ports proceed, formed 10 sectwns
abutting one against the other, with a fixed
sustaining-frame, , formed to mclose or em-

brace said scctions, with a fixed head at one

end, against which the one end of the sections

abut and a fixed head at the opposite end,
through which a clamping device ehtends, |

bears upon the opposite end of the sections,and
binds the whole together firmly in said fra,mc
4, The combmfmtmr] with the sliding valve-

plunger 7, subsmntially such as described, of

the inclosing sectional cylinder ! [, rigid suas-
taining- frame n, and hollow screw o, clamping
sald sectional cylmdel in said frame and 1in-
closing the protruding end of the valve-plun-
oer, substantially as herein shown and de-
seribed. -

5. The combination, with the sliding valve-
plunger +, of the parallel operating-rod m,

- coupled thereto,with therigid sustaining-frame

55
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n, holding the inclosing-cy lmder of said valve,

and fomled with the lateral guide-wings 6 6,

through which said operating-rod slides, sub-
sta,ntially as herein shown and described.

6. The combination,withahydraunlic air-com-
pressor, of an automatic water -regulator con-
structed with an adjustably-loaded throttle-
valve, arranged to directly throttle the flow of
water to the pump, in combination with a dia-
phragm actuated by the direct pressure of the
air compressed to close said throttle, substan
tially-as herein shown and described, -

{

1

4 | - 253,830

7. The combmatwn with a hydrauhc alr-
compressor,ofan automatic water-throttle con-

structed with an adjustably-weighted throttle-

valve forced to its seat by the pressure of the
compressed air, and having its seat arranged

lateral to the flow of water, wliereby its move-
ments are independent of the water- -pressure,

substantially as herein set forth.
8. Thecombination, withanautomatic pump

substantially such as deseribed, of an automat-

ic water throttle-valve forined with the valve-
plunger v, having one end acting as the throt-

tle-valve and the opposite end resting loosely

or disconnectedly upon a dlaphra,gm against
which the back-pressuare is exerted, substan-

tially as and for the purpose set forth. .

9. In an automatic hydraulic air-pump, the
combination, with a supply of water under
pressureand an air vessel or vessels into which

said water is admitted to compress and dis-

place the air therefrom, of a pipe leading from
said alr-vessels to a beer-barrel or other recep-
tacle into which the air is discharged, with an
accumulating trap or drip-chamber arranged
on said pipe between the said air-vessel and
the said receptacle, whereby any water over-
flowing from the air- vessel through the air-

70
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pipe may beaccumunlated and reinoved without -

being forced into the receptacle, substantially
as herein set torth.

10. The combination, with an auntomatic
pump such as set forth, of an automatic' wa-
ter-throttle having its dmphmgm chamber z/
connected with the air -discharge pipes from
the pump-cylinders, and arranged to form an
accumulating drip-chamber on said pipes to
receiveov erﬂomné water which may enter the
same,with a cock,z’, onsaid diaphragm-cham-
ber to allow said drip or overflow to escape,
substantially as Lerein set forth.

11. The combination, with an antomatie ry-
draulicair-pump substantlally such asset forth,
ofanaccumulating drip or trap chamber locd,ted
on the air-discharge pipe between the pump-cyl-
inders and the Dbeer-barrel or receptacle 1tto
which the air is discharged, with a detached

float inclosed thereby and adapted on the over-

flow of water into said echamber to rise against
and close the ountlet-orifice of said chamber,
whereby one part forms both a float and valve
and acts to confine or ¢ trap” said overflow un-
til removed from the chamber, substantially
as herein shown and described.

12. In a hydraulic air-pump substantlally

'Such as set forth, the guards or flanges ¢/, aris-

ing from the s’ink or tray into which the cy’*lin‘-
ders discharge, and adjacent to and at oneside
of the discharge-ports of the cylinders, where-
by splash i3 prevented, substantially as here-

in shown and described.

13. The combination, with the pump-cylin-
der of an automatic hydraulic air-pump sub-
stantially such as set forth, of airand water

| vent, valves operatively eonnected through the

same actuating deviee, with a play or interval
betweeu the two valves, whereby-both valves

95
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are opened by one action, but the air-vent in

advance of the water-vent, substantially as
and for the purpose set forth, -

14. The combination, with the pump eylin-

5 der or chamber of a hydraulic air-pump, of an

air-vent valve mounted on the top of a tube

“opening from the base of the cylinder and ris-

ing therein, with a wire or rod operating said
- valve through said tube from the base of the

o 10 c¢ylinder, substantially as herein shown and |

- described. . I :
- 15."The combination, with the pump cylin-
der or chamberofahydraulic air-pump, of a wa-

253,830 I ' - B

ter-vent valve opening in the base of said cyl-
inder, with a tube, 7/, fixed to and rising from
said valveintothe topof the eylinder and open
throughout, together with an air-vent valve, ¢/,
mounted on the top of said tube, and an oper-
ating device arranged to lift both valves suc-
cessively, substantially as herein shown and
described. | o -

‘WM. A. BABCOCK.

Witnesses: |
J. C. BRUGLETZ,
W. G. STEINMETZ.
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