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UNITED STATES

PateNT OFFICE.

WASHINGTON G. STITT,

OF ALLEGHENY

PENNSYLVANIA.

PUMP.

SPECIFIG_ATION forming part of Letters Patent No, 426,476, dated April 29, 1890.
Avpplication filed August 3, 1889, Serial'No.Blg,ﬁﬂg. (No model.)

1o all whom tt may COnCern:

Be it known that I, WASHINGTON (. STITT,
a resident of Allenheny, in the county of Alle-
gheny and State of Pennsylvania, have in-

vented a new and useful Improvement in
Pamps; and I do hereby declare the follow- |
ing to be a full, clear, and exact desu‘lptlon'

Lhereof

Mymventlon Y ehtes to hydraulic pumps for
compressing air, ammonia, or other gases for
refrigerating purposes, or for -compressing
ot,her ﬂmds 1ts %peuﬂl object being to pro-
vide a .511111310 and compact direct- actmg pamp

~which can be operated by the water at the

ordinary city pressure, and which, through
1ts construetion, insures a direct action of the
pump in sustaining the necessary pressure,

even where the air or other fluid eompressed

20

35

ton and of the reversing-valve by the

15 utilized only at intervals.

The special improvements covered by my

invention alm at the operation of the valve
by such directaction of the reciprocating pis-
vater-
pressure as controlled by said valve operated

by the piston, and to other improvements, all

of which will be particularly ]191*6111&&61 le-
scribed and claimed.

1’0 enable others skilled in the art to make
and use my invention, I will deseribe the same

more fully, 1‘ef61‘1*1nw to the accompanying

drawings, in Whlchm

I‘Ifrule 1 is alongitudinal central section of
the pump embodying my invention. FKig. 2
1s a. cross-section on the line 2 2, Kig
valve being removed. FIig. 3 is 2 GI‘OS_&. sec-
tion on the line 3 3, Ifig. 1; and Kig. 4 is a

' longitudinal section on the line 4 4, Fig. 3.
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Like lettersof reference indicate like parts
in each figure.

The pump has the base A, provided with
the bottom pLLte a, into which the supply-
pipe enters at «’, the discharge-pipe ¢? con-
necting with smd plate through the port a®.
Said pla,te has also ports b c, for ming commu-
nication with the chamber B, theport 5 leading
through the pipe 6’/ to the base of the hydmu-
lic eyhnder D,and the port ¢ leading throagh
the pipe ¢’ and through the passage ¢* in the
top head d of the hydraulic eylinder D to said
hydraulic cylinder above the piston K there-
in. Within the chamber B is the reversing-

'The end of the chamber B (3011111111111(3&168

', 1, Lhe'

| between the several ports 0, ¢, and a®, this

valve being secured to the valve rod £/, which
carries at the ends thereof the plstons 1= f3
respectively, these plbtom sliding within the
cylindrical chambers B’ BB?, leading out of the
chamber B. The stroke of the plstons 18 lim-
ited by the heads ' @’ at the ends of the
chambers BB’ B?, the stroke of the valve J be-
ing thus controlled, and the valve as it re-
Ciprmmtes within the chamber B opening
communication from the water under pressure
within said chamber to the port b, and thence
tothespace belowthe piston K in the eylinder
Dorto the porte, and thence to thespaceabove

sald piston, the movement of the valve also
opening communication between said portsc
or b, respectively, and the discharge-port a®.

with the Lh&mber I3 through the port g and
passage ¢’, leading ther efrom to the end of

the cylindrical .chamber I3* communicates
with the supply-chamber B through the port
i and passage N/, leading therefrom. These
ports ¢ v are formed in the plate or disk G,
the parts of which are clearly shown in Fig.

said disk forming the base of the hy draulic

cyhnder D, as shown in Fi 1gs. 1 and 4.

The ports ¢  before referred to are con-
trolled by a reciprocating slide-valve k&, hav-
ing recesses k&’ k* therein, Which open commul-
1110&11011 with exhaust- ports 7" and 7°, these
ports leading, as shown in Fig. 38, to a ‘down.-
take passage 7, which opens mto the discharge
port or passage a’>. 'The valve k& alternately
uncovers the ports ¢ and h, respectively, so
as to permit the water under pressure to pass

to the end of the cylindrical chamber com-
municating therewith, and cuts off stuch com-

munication frrom the supply-chamber B, and
opens communication from the portg, throunh
the recess £/, to the discharge-port 7/, and
from the port I to the recess "I to the dis-
charge-port %, so providing for the operation
of the 1’*eeip1'0@&ting valve faccording as press-
ure is admitted to either chamber B’ or B?

‘above referred to.

The eylinder D is preferably made from
tubing, brass tubing being suitable for the
purpose, and it rests within the flange a® of
the base A and upon the disk. G, before re-

valve f, which controls the communication | ferred to, ifs top, eylinder-head ¢ being con-
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the cylindrical ehambel B’, and the end of
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fined 1n place by the binding together of the ! per'cylinder-head into the upper part-of-the

entire pump, as hereinafter referredto. Above
the cylinder-head D is the lower ecylinder-
head [ of the air-cylinder I, said cylinder
having the top eylinder-head m, and the bolts
n, connecting the several parts of the pump

together, extending from the base A upwardly.
through the top cylinder-head d of the hy-
~draulie ¢ylinder D and through the cylinder-

heads { m of the air-cylinder L, sleeves n’ fit-
ting between the cylinder-heads d and {, and
suitable nuts serewing onto said bolts above
the top cylinder-head m, and so confining all
the parts together. Working in the hydraulic
cylinder D is the piston E, which is secured
to the piston-rod ¢, said piston-rod extending
through the stuffing-boxes d’ I’ and having

- secured at the upper end thereof the com-

20

pressing-piston M. The lower end of the pis-
ton-rod ¢ is formed tubular or hollow, as at ¢/,
and has at the base of said hollow portion the

inwardlyv-proiectinglip e, and workine in said
= 3 by
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tubular portion ¢’ is the bar P, having a head

p at the upper end thereof and carrying a
25 yoke p’ at the lower end.

Pivoted in the
disk ( is the crank-lever 7, one end of which
passes through the yoke p” at the base of the
bar P, while the other extends into aseat of the
valve k. DBy such construction, when the pis-
ton K approaches the upper end of its stroke,
thelip e* strikes the head p of thebar P, and by

raising the same causes the crank-lever 7 to’
operate the valve k, so ¢losing communication

from the supply-chamber I3 to the cylindrical
chamber B’ and opening communication from
sald supply-chamber to the cylindrical cham-
ber B¢ and at the same time opening com-
munication between the port ¢ and the ex-
haust-passage ¢, and so causing the reverse

movement of the valve f, S0 as to open com-

munication from the supply-chamber B,
through the port ¢, to the upper end of the
cylinder D, and from the port b, communicat-
ing with the lower end of the cylinder D, to
the exhaust-passage «®. This causes the re-
verse movement or stroke of the piston E,
and the piston descends within its cylinder
until the lip e° comes against the yoke 7/,
thus, through the crank-lever », throwing the
valve /k to its opposite position, which opens
communication from the supply-chamber BB
to the cylindrical chamber B’ and from the
cylindrical chamber B*to the exhaust-passage
1%, 80 reversing the valve f and causing the
reversal of the stroke of the piston E.

The air-compressing cylinder has its valves
arranged 1n the upper cylinder-head m, this
being preferred for the reason that it gives
opportunity for examination and repair of
the valves without taking the pump apart.

T'he 1nlet-pipe for the upper end of the cyl-
inder 18 arranged as shown in Fig. 1, the up-
wardly -opening valve s being seated in a
valve-chamber s’, closed by a screw-plug s?
and having the passage s% leading from the

426,476

cylinder, the lower end of the valve-chamber
s’ being open, so0 as to permit the passage of
alr into thesame when the pump is pumping
air. The supply-valve communicating with
the lower end of the cylinder Lis placed on
the upper cylinder-head and is upwardly
opening, as shown at ¢, said valve { being lo-
cated in a valve-chamber ¢’, opening at its
base to the atmosphere and communicating
through a passage in said cylinder-head with
the pipe ?°, leading to the passage ¢* in the

lower cylinder-head [, opening through said-

head into the lower end of the cylinder L.
Where the pump isemployed for pumping
ammonia-gas or other fluid supplied to the
pump, the supply-pipe can communicate with
one or the other valve-chambers s’ or #/ and

a passage be formed through the upper cyl-

inder-head m to the other valve-chamber,
such passage being shown at s, and the lower
end of the valve-chamber being closed by
suitable plug. | |

The discharge-passages from the compress-

ing-cylinder L are preferably arranged in the
following way: Opening directly through the
top eylinder-head m is the valve-chamber «/,
controlled by the upwardly-opening valve 1,
this valve-chamber communicating directly
with the discharge-pipe u® and the valve be-

ing seated by the pressure within the dis-

charge-pipe and the chamber «’. The dis-
charge-passage from the lower part of the
cylinder is formed in the lower e¢ylinder-head
[ at v*, said passage communicating with the

pipe??®, which communicates in turn with the

valve-chamber v/ in the top eylinder-head m,
in .which is located the upwardly-opening
valve v and the passage 7%, leading from

chamber 2 to the chamber %" above the

valve 1.

The several valve-chambers above referred

to are closed by screw-plugs, as shown, so
providing access to all the supply and dis-
charge valves without the mecessity of the
pump being taken apart, while the valves are
all 1n position easy of access to the attendant.
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In the operation of the pump as above de-

seribed the water under pressure is admitted
through the supply-opening «’, the pump be-
ing operated by the pressure of the street-
mains, and this pressure being generally about
eighty pounds to the square inch. During

the upward stroke of the piston E the valves.

are located as shown in Fig. 1, the water un-
der pressure passing through the port ¢ and
passage ¢’ tothe end of the cylindrical cham-
ber B’ and foreing the valve f to the position
shown in Fig. 1. The water then passes
through the port 6 and pipe b’ into the lower

end of the cylinder D and forces the piston

E: upward, this continuing until the lip ¢? en-
gages the head b of the bar P, and during this
upward stroke the air being drawn into the
compressing-cylinder L through the supply-

~upper part of said chamber through the up- i valve ¢ and forced from said compressing-
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-to the discharge-port ¢

426,476

cylinder through the valve u to the discharge-
pipe. As soon as the lip €? engages the head
p from the bar P it raises said bar P, and
through it canses the movement of the crank-
lever r and the movement of the slide-valve k,
80 cutting off communication from the sup-
ply-chamber B to the port ¢ and chamber BB’ :

and opening communication from said port

to the exhaust-passage ¢" and opening the
port /v and permitting the flow of the water
under pressure through said port to the cyl-
inder-chamber B® By pressure on the piston
J° thevalve fisthen forced over,opening com-
munication from the chamber B to the port ¢
and cutting off the port b from said chamber
and opening communication from said port

verse stroke of the piston E, the water passing
through the port ¢ and pipe ¢’ and passage ¢
to the upper end of the hydraulic eylinder D,
aitd thewater passing in from the lowerend of
sald cylinder, through the pipe b’ and port b,
to the discharge-port a¢®. The piston E then
descends in the cylinder D, the air entering

the compressing-cylinder L above the com-

pressing-piston M through the valve s, and
sald piston M forcing the air through the
passage v* and pipe v° through the valve-

- chamber ', and thence to the discharge-pipe

30

v, When the lip €* on the piston E strikes
the yoke p” of the bar P through the crank-

lever r, it forces the valve & to the position

O

originally occupied by it, so cutfing off the

port i from the supply-chamber B and open-
Ing communication from that port to the ex-

haust-passage 7%, and at the same time uncov--
ering the port g,so that thewater under press-
ure will pass from the supply-chamber B to

the cylindrical chamber B’ and force the
valve f back to the position shown in Fig. 1,
causing the flow of the water under pressure
through the port 6 and pipe b’ to the lower

~end of the hydraulic cylinder and causing the

reverse stroke of the cylinder, as above de-
scribed. o
The movements of the different parts of the

pump are regular and direct acting, while the |

¥

This causes the re-

3

parts employed are simple in construction

and not liable to get out of order. S
Practical operation of the pump hasproven
it effective for the purposes intended.

to secure by Letters Patent, is—

What I claim as my invention, and desire

50

1. In pumps,the combination of the base'A, |

having the supply-chamber B and cylindrical
chambers B’ B? the passages ¢’ 7/, extending
between the chamber B and outer ends of the

cylindrical chambers B’ B? respectively, the

reversing-valve f, operated by pistons in said
cylindrical chambers, the horizontal sliding
valve /& in the chamber B, controlling thé
passages ¢’ 1/, the pumping-cylinder directly
above the chamber B, the piston E, recipro-
cating therein, lever-connections from said

piston to the slide-valve %, passages leading

to the respective ends of the pumping-cylin-
der and controlled by the valve f, and a com-
pressing-piston operated by the pump-piston,

substantially asand for the purposes set forth.

2. In.pumps, the combination of the base
A, having the supply-chamber B and cylin-
drical chambers B’ B? and having passages

19", extending between the chamber B and
outer ends of the chambers B’ T, respect-

ively, the reversing-valve f; operated by pis-
tons in said cylindrical chambers, the slide-
valve & in the chamber B, controlling the pas-
sages g’ I/, the pumping-cylinder resting on

the base A, the piston E, reciprocating there--

in, the bar p, sliding within the piston, and
the lever 7, pivoted in the lower head of the
pumping-cylinder and engaging with the bar
D, valve k, passages leading to the respective
ends of the pumping-cylinder and controlled
by the valve f; and a compressing-piston op-
erated by the pump-piston, substantially as
and for the purposes set forth, |

In testimony whereof I, the said WASHING-

TON G. STITT, have hereunto set my hand.

WASHINGTON G. STTIT.

- Witnesses:
JAMES 1. KAy,
J. N. COOKE.,
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