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(Nomodel,)

1o all whom it may COTLCETTL:

Beitknown thatI, FRaNK W. GRUSCHOW,
a citizen of the Umted States, residing at Ko-
komo, Indiana,haveinvented certain newand

'useful Implovements in :Air-Compressors, of

which the following is a specification.

This invention 1elate~s to improvements in
pumps, and more particularly to that class of
such machinery which is designed for sup-
plying air under pressure for use in drawing

-beer or other beverages, although it will be_

under stood that the essentml fea,tures of the
novel pump construction shown may be em-
ployed in other connections and for pumping
other fluids besides air, if so desired.

The invention eon&sts in the matters here-

inafter set forth, and particularly pointed out

in the appended claims, and will be fully un-

“derstood from the 'follo'wing.- detailed descrip-

tion when taken in connection with the ac-
companying drawings, in which— -
Figure 1is a front elevation of an air-com-
pressmﬂ‘ pump embodymﬂ' my-: 1mpr0vement
in one form. Kig. 2is'a top plan view there-
of. Fig. 8 is a longitudinal section taken
throun*h one of the compression-cylinders and
throuﬂ*h the adJacent air-valves connected

through one of th_e auxiliary cylinders. Fig.

5 1s a transverse detail taken on line 5 5 of

Fig. 4. Fig. 6 is a transverse sectional ele-

a sectional detail taken on line 7 7 of Flﬂ"S 6
and 8. Fig. 8is a sectional detail taken on

line 8 S of Flﬂ" 7. Fig. 9 is a sectional de- |

tall taken on line 99 of Fig. 8. Fig. 10is a
sectional detail taken on line 10 10 of Fig. 2.
In said drawings, 1 designates the two com-

pression -¢ylinders of the pump, wirich are

mounted end to end at some dlstance apart
upon a standard or base 2.

3 designates the pistons within the cylin-
ders 1, and 4 a common ¢onnecting-rod, to the
oppomte ends of which the pl‘StOﬂS 3 are se-

cured. A T-connection 6leads out from the

~ outer end of each cylinder 1 and is connected

50

at one end with an air-outlet pipe 7, while its
other end forms an air-inlet 8, snitable inlet
and outlet valves 9 and 10 being provided in
the connection to properly control the flow of

4 is a similar view taken

Fig. 7 1s

a T 11, from which a common air-outlet pipe

12 leads off to any suitable point of discharge.

The Innerend of each eylinder 1 is provided

1 cylinders'are her.ein sho’wn as connected by

with a water connection 13, which in thisin-

stance is formed by the hollow upper ends of
‘These
‘are joined by pipes 14 to a three-way valve
15, the supply -port of which is connected by

the supporting standard or base 2.

a shor_t pipe or nipple 16 to a T 17 in a wa-
ter-supply pipe 18.

A continuation 19 of this

supply-pipe leads upward to a second three- =

way valve ‘20, from the side ports of which
water-pipes 22 lead to theinner ends of a pair
of small auxiliary cylinders 23, that are sup-

ported from the cylinders 1 by brackets 24.
A discharge-pipe 25 leads from the inner side’

of the valve 20 down to a T 26, which unites

1t with a discharge-pipe 27, leadm# from the
under side of the valve 15, ‘this pipe 27 being

conducted off to any suwable point of dis-

charge desired. The working portion of the
valve 20 consists of a rotary plug 21, having
ports 28, 29, and 30, which in connection with a

port31,recessed in the side of the valve-casing,
serves to put one:-connecting-pipe 22 in open

5

communication with the-supply-pipe 19 and -

the other: pipe 22 into open communication
with the discharge-pipe 25, or vice versa, ac-
cording to the position into which said plug
is rotated., This rotation of the plug is con-

trolled by a forked arm 32 on the upper end

of a valve-stem 33, that rises rigidly from the
plug, which forked arm is arranged to be en-
ﬂ'aszed in each reciprocation of the p1st0ns 3

-by an operating lug or collar 34 on the pis-
ton-rod 4, one of the forks 35 of said arm be-
ing enﬂ*aged by said collar 34 when the pis-
tons move in onedirection and serving to os-

cillate the plug, so as to bring the other fork

80

90

35 in position to be struck by the collar when

the pistons movein the other direction.
movement of the main pistons thus control
the

- The

flow of water to and its discharge from

95

the small auxiliary cylinders 23, which latter

are also provided with pistons 36, secured
upon the ends of a common piston-rod. 37.
This piston-rod carries a rigidly-attached op-

erating lugor collar 58, which is similar to the

collar 34 and which as the pistons 36 recipro-

alr therethrough. The pipes 7 for the two | cate oscillates a forked arm 389 on the valve-

100
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stem 40 of the valve 15, the latter being pro-
vided with a rotary valve-plug which is simi-
lar to that of the valve 20 and whieh operates
in a similar manner to alternately throw one
of the pipes 14, leading tothecylinders 1, into
communication with the inlet-pipe 18 and the
other pipe 14 into communication with the
discharge-pipe 27, or vice versa. 1The work-
ing of the apparatus will then be as follows:
Water is admitted through the inlet-pipe 13,
and will pass thence through one of the con-
nections 14 13 into the inner end of one of
the main cylinders 1, and will force the piston
3 in said cylinder to the outer end of 1its
stroke. During this movement the collar 34
on the piston-rod will engage the forked arm
32 of valve 20 and admit water to that aux-
iliary eylinder 23 remote from the main eyl-
inder 1 to which water is being admitted.
Then as the main pistons approach the end
of their stroke in one direction the auxiliary
pistons will commence a movement in the op-
posite direction, and in the course of this
movement the collar 38 will strike the forked

arm 39 on the valve-stem 40 of the valve 15

and shift said valve to cut off the water-sup-
ply from that eylinder 1 into which water has
been flowing and admit it to the other cylin-
der 1 and to simultaneously throw the first
cylinder into open communication with the
exhaust-pipe, while it cuts off the second cyl-
inder from communication therewith. This
will start the main pistons and piston-rod in
the opposite direction from their first move-
mment and by the operation of the collar 34
on the forked arm 32 of the valve 20 will re-
verse the water and exhaust connections of
the auxiliary cylinders so as to start the pis-
tons of the latter on their return movement
as the main pistons approach the end of their
return stroke. Suchreturn movement of the
auxiliary pistons will then in turn again shift
the valvel5andreverse the waterand exhaust
connections of the main cvlinders, and thus

~again reverse the movement of the main pis-

tons, and in this manner the operation will be
continuous so long as the water-pressure is
safficient to overcome the load, each pair of
pistons serving to control the water and ex-
haust connections of the other cylinders.
The outward stroke of each main piston 3 will
compress the air which has previously en-
tered its eylinder 1 and foree it out through
valve 10 and pipe 7 into the outlet-pipe 12,

the other main piston 3 operating during this

time to draw a fresh charge of air into the
other cylinder through the inlet-valve 8
ready to force it out in turnthrough its valve
10 and pipe 7 when the piston motion is re-
versed.” The auxiliary pistons 86, on the

‘otherhand, are herein shown as purely single-

acting, the outer ends of their cylinders 23
being left open to the atmosphere. Obvi-
ously, however, if supplied with the proper
air-valves they could also be utilized for the
air-compressing work. It will also be under-

stood that the same principles oi construe-

F
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tion and operation might apply in a pump for
forcing or supplying water or other fluid in-
stead of air or in one driven by air or other
fluid than water or that one end of the pump
could be wholly devoted to the airwork while
the water end accomplished the actuating
impulse in both directions; also, that various
changes may be made in the details of the
construction shown without departing from
the broad spirit of the invention claimed.

I claim as my invention— -

1. A pump comprising a pair of main cylin-
ders arranged end to end, a piston in each
cylinder, a piston-rod connecting the two pis-
tons, water-pipes connected to the inner ends
of the cylinders, and inlet and outlet valved
air-passages connected to the outer ends of
the respective eylinders, a valve controlling

said water-pipes, a pair of auxiliary cylin-

derssupported adjacent to the main cylinders
and arranged end to end, connected pistons
in these auxiliary cylinders, water-pipes con-
nected to the inner ends of the auxiliary cyl-
inders and a valve controlling the admission

of water to these pipes, a forked arm con-
nected to each of said valves, a device on the

main piston-rod operating the forked arm at-
tached to the valve controlling the auxiliary
eylinders, and a device on the auxiliary pis-
ton-rod adapted to operate the forked arm
attached to the valve controlling the water-
pipe of the main cylinders, as and for the
purposes set forth. |
2. A pumpcomprising a pair of main cylin-
ders, connected pistons within said eylinders,
inlet and outlet air-passages at one end of
each of the cylinders, valved water-passages
at the other end of each of the cylinders, &
pair of auxiliary cylinders, connected pistons
within said auxiliary cylinders, means con-
nected with the main pistons controlling the
valved passages of the auxiliary cylinders,
and means connected with the auxiliary pis-
tons for controlling said valved passages of
the main cylinders,substantially as described.
3. Apump comprising a pair of main cylin-
ders arranged end to end, pistons within said
cylinders connected by a ecommon piston-rod,
air connections at opposite ends of the cylin-
ders, valved water connections at the other
ends of the eylinders, a pair of auxiliary cyl-
inders arranged end to end, pistons within
said auxiliary ceylinders connected by a com-
mon piston-rod, and means on each piston-

rod between the ends of each pair of cylinders

for controlling the valve movement of the
other eylinders, substantially as described.
4, A pump comprising a pair of maincylin-
ders, connected pistons within said eylinders,
inlet and outlet air-passages at the opposite
ends of the respective cylinders, a pair of aux-
iliary cylinders, connected pistons within said

auxiliary cylinders, three-way valves 15 and

20, a main supply-pipe leading into three-way
valves 15 and 20, pipes leading from the
valve 15 into the inner ends of the respective

main eylinders, pipes leading from the valve
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20 into the inner ends of the auxiliary eylin-

- ders, an exhaust-pipe leading from each of

IO

15

20

25

30

said valves, means connected with the aux-
iliary pistons for actuating the valve 15 and
means connected with the main piston for
actuating the leve 20, substantially as de-
seribed.

5. Afluid-actuated pump,eomprlsmﬂ a pair
of main cylinders arranged end to end and
provided with Water-pipes for admitting and
exhausting the actuating fluid and with inlet
and outlet valved passages for admitting and

dischargingthe pumped fluid, a piston in each |

cylinder, a piston-rod connected to the pis-
tcns, a valve controlling said water-pipes, a
pair of auxiliary cylinders supported adja-
cent to the main cylinders and arranged end
to end, a piston in each auxiliary cylinder
and a piston-rod econnecting these two pistons,

a water-pipe connected to one end of each

auxiliary cylinder for admitting and exhaust-
ing the actuating fluid, a valve controlling
these water-pipes, the other ends of said aux-
1liary cylinders beingopen to the atmosphere,
means on the main piston-rod controlling the
valve of the water-pipes connected to the aux-
1liary cylinders, and means on the aumllary
piston-rod controllmﬂ' the valve of the main .
cylinders. -

6. Afluid-actuated pump comprising a pair
of main eylinders arranged end to end and

—

[ —

provided with water-pipes for admitting and

exhausting the actuating fluid and with inlet
and outlet valved passages foradmitting and
discharging the pumped fluid, a piston in each

cylinder, a piston-rod connecting the two pis-

tons, a valve controlling the water-pipes, a
pair of auxiliary cylinders, supported adja-

-

35

cent to the main cylinders and arranged end

to end, a piston in each auxiliary eylinder, a
piston-rod connecting the two auxiliary pis-

tons, and water-pipes connected to one end

of each auxiliary cylinder for admitting and

exhausting the actuating fluid, a valve con-
trolling said Water-plpes, the other ends of

said auxiliary eylinders being open to the at-

40

45

mosphere, an operating-arm connected to

each of said valves, apart on the main piston- .

rod adapted toengage and swing the operat-
ing-arm on the valve of the auxiliary water-

pipes, and a part on the auxiliary piston-rod

adapted to operate thearm on the main valve,

for the purpose set forth.
In testimony that I claim the foregoing as

my invention l affix my signature, in presence

of two subsecribing wwnesseq thls 12th day of

March, A. D. 1900
FRANK W. GRUSCHOW

Wltnesses
EmMmA LEGG,
WM. C. PURDUM.__
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