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PENNSYLVANIA, ASSIGNOR
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SPRCIFICATION fcrming part of Lietters Pateil‘t No. 312,997, dated February 24, 1885,

Application filed January 15, 1884,

(No ﬁmdel.).

To all whom it may concermn:
Be it known that I, ARTHUR H. HUTCHIN-

SON, of Philadelphia, county of Philadelphia,

~and State of Pennsylvania, have invented cer-
5 taln new and useful Improvements in Pumps
for Ice-Machines, of which the following 1s a
ll, clear, and exact description, reference
being had to the accompanying drawings, and
to the letters of reference marked thereon.

My invention has relation to that class of
pumps employed for foreing.or compressing
alr and gases, and which are especially in-
- tended for use in connection with what are
known as ‘‘ compression ice-machines.’’

The object of my invention is to provide a
pump simple, cheap, and durable in all its
parts, and antomatic in all its operations re-
- specting the i1nflow and outilow of oil or lig-

uid and air or gas, wherein the parts are
readily accessible for inspection and repairs,
‘wherein ample provision is made for the es-
cape of the gas under pressure, and the same
effectually sealed against returning to the pis-
ton-chamber, and wherein the gas or air is-
-completely expelled from above the piston at
each upstroke, and the piston permitted to
return under a minimum of back-pressure,
thus increasing the effective working capacity
-of the pump and reducing the power required
to operate 1t.
T'o acecomplish all of this, my improvements
involve certain novel and useful peculiari-
ties of construction, relative arrangements or
combinations of parts, and principles of opera-
tion, all of which will be herein first tully de-
scribed, and then pointed out in the claims.

Intheaccompanying drawings, forming part
of this specification, Figure 1 18 :1 iront eleva-
tion and partial section Of a pump constructed
and arranged for operation in accordance with.
my 1nvem10n Fig. 2 is a vertical axial sec-
tion of the eyllndel and its adjuncts, omitting
the piston, the view being taken upon a plane
at right angles to that of Fig. 1. Fig. 3 rep-
45 resents a plan and section of the bridge emn-

ployed in connection with the auxiliary or
ejection valve, the same being detached from
the other parts. Fig. 4 is a plan view (en-
larged beyond the other figures) omitting the
50 dome and showing thetop of the chsplaeement |
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| ton; O, the piston-rod; D, the inlet for gas or

let for oil

valve and the means of guiding 1t {o 1ts seat
in the head of the (,yllndm

In all these figures like letters of referenee
wherever they occur, indicate correapondmg
parts.

Tt has not been deemed necessary to repre-
sent the frame which supports the pump, nor
any mechanical means for driving the pump-
piston, nor yet any tanks or piping leading
from or to the pump, Iinasmuch as these ap- 61}
pliances are well understood, and may be of

55

any approved pattern.

A represents the pump-cyiinder; B, the pis-

air; K, the outlet for the same, and I the in-
or other ligquid.

Upon the top of the cylinder A is secured,

by bolts or otherwise, a dome or other Shaped

top, G, forming a Ghambel into which the
luids zmd 11qu1db are forced or compressed
upon the upstroke of the piston. The lower
mouth of this chamber 1s closed by a neatly-
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seated valve, H, the lower face.of which valve
18 the same diameter as the piston, and which

valve is normally seated and prevented from
being disarranged by any number of light
springs, as a«,suitably disposed about the cen-
tral axis. Thisvalve Icall the* dlsplacement

valve.”” Inthecenterof thisvalveis another
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| valve, I, which I call the ‘‘ejection-valve,”’ 8o
the same being controlied by a suitable spring,

as b. TUpon the upstroke of the piston the
central valve opens first, its spring & hav-
ing less power or tension in proportion to its
under surface than the combined power of 83
the springs ¢ in proportion to the under
surface of valve H. AS scon as the piston
strikes the displacement-valve the ejection-
valve closes, and all the fluid and liguid re-
maining above the piston (and which has not
passed the ejection-valve) will be forced out
through the opening controlled by the dis-
placement valve, thus entirely clearing the
piston-chamber fbbove the piston and leamnﬂ
no fluid to expand therein when the plstonl 05
starts upon its downstroke.

To permit the ready displacement of the
last remnants of fluid and liquid as above ex-
plained, the displacement-valve 1s preferably
so located as toleave a narrow and practically 100
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_- unobstl ucted channel around the valve-seat, as |
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- fectually seals them against any backflow of
fluids.

35

40

__for the oil.

upwardly, the pressure upon the under side

of the piston-chamber, and connections are

‘interior side.

of fluids upon the upstroke, a,nd when 1t 1s

-
-

plainly shown. Within this channel are l‘lﬂ‘ld
bearings or guides, placed at intervals aboub
the circumference of the valve, (shown at ¢’ ¢/,
Fig. 4) by which the valve is properly guided
in its up and down movements, the guides
belng so arranged as to permit the ready pas-
sage “of flnid and liquid through the parts be-
tween them.. | |
The channel above alluded to constitutes
both the outlet for gas ard alr and the outlet |

KK 1s the oil-valve or check- vahe Uovermng
the flow of o1l or lubricating-liquid. It is
provided with a light Spring, ¢, of tension
suffictent to hold it up when the pressure upon |
both sides is equal. When the piston moves |

of valve K forces it firmlyto its seat, and pre-
vents further inlet of oil or liquid. The oil
or liquid already admitted is forced outat top

made so as to return it to the oil-valve port, |
16 being readily separable {rom the gas or air
which moves out with it. Upon the down-
stroke of the piston oil or liquid is injected
through the oil-valve port, the pressure upon
the exterior being then greater than upon the
Thisliquid effectually seals the
pision and the valves therein against passage |

forced through the valves at the top it also ef-

The liquid also lubricates the parts.
Within the piston ,and opening upwardly, are
any number of valves d. Upon the down-
stroke of the piston the gasor air opens these
valves slightly,and passes throughto the spa(*e
above the piston.

At Lis a check-valve intended to plrevent
escape of gas or air from the space beneath
the piston, but readily opening to admit the |

. gas or alr as soon as the piston commences to

45

,l “

- back-pressure, much power is saved over and
ahove what would be required to force it back
against a pressure of twenty to forty pounds,
as oceurs 1n such pumps as employ the solid

55

exterior by simply withdrawing the screw-
plug ¢, and the tension of the spring may be |
adjﬂsted or the valve securely closed, if de-
sired, by simply turning this screw, and all
thigwhile the pump 18 working, thereby avoid-
1ing the necessity of stopping the same. ‘-

60

rise.

- piston.

Such being the geneml construction and op-
eration of the pumps, 1t will be apparent that

there is no time during its working when there |

1S any appreciable quantity of gas left above
the piston to expand, and therefore the pump
always works up toits full capacity; and also
the piston-valves, being made to open by the

The oil-valve 1s accessible from the

312,

| the escape of
vented and the piston-rod kept thoroughly

997

At fis a jam-nut by which the scréw- plug
¢ may be held in place. Thae valve at the in-
let-port 18 also accessible from the exterior by
simply removing the plag ¢. The ejection-
valve 1S 0‘111(16(1 by a bridge, i, of suitable
form,secur: red upon thetop ofthe displacement-
valve.

At M is an oil- box made to surround the
piston and entering the stuffing-box to com-
press the p‘tleI]U‘ therein. This box serves
the double purpose of a follower for the stuff:

05
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ing-box and as a receptacle for oil, by which

lutd 1s more eﬁecbually pre-

lubricated. It has a screw-cap, m, by which
1t may be packed in any desired manner, and
18 otherwise preferably made in one piece to
facilitate handling or adjustment and to reduce
1ts cost.

75
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The oil or liquid admitted tothe pump-cyl- |

inder may be cooled in any suitable manner.
The improved pump, ‘though primarily de-
signed to effect the compression of air or gases,
may obviously be used with marked ddvanbage
in situations wherein the chief object is to ex-
haust air or gases, as will be readily under
stood. | +
Being constructed and arranged for 0pem
tion subs_tautlcﬂly as above descrlbed the de-
vice has been found in practice to admirably
answer the purposes or objects of the inven-
tion, as previously set forth.
| szmg now fully described my invention,
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what I claim as new, and desire to secure by 3

Letters Patent, 1s—

1. In a pump of the character herem set
forth, the cylinder, the piston, displacement-
valve, gjection-valve, oil-inlet, and oil-inlet
valve, combined and arranged substantially
as shown, and for the purposes set forth. -

2. The combination, with the pump-cylin-
der, of the oil-inlet to said c¢ylinder, the valve
located therein, the spring operating in con-

junction with the valve , and the pump-piston, -

100
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combined and arranged to operate substan-

tially as set forth.

3. In a pump of the chuaeteL herein set;
forth, having an inlet for air or gas and inlet
for 011 and a common outlet for both oil and
air or gas, the combination, with the valve
governing the oil-inlet aund 0peldt1nﬂ* as ex-
plained, of the removable screw-plag and ad-
justable or regulating spring, substantially as
shown and de&cubed -

In testimony that I claim the foregoing I

have hereunto set my hand in the presence ot'

two witnesses.
| ARTHUR H. HUTOHINSO\T

Witnesses:
JOHN BUCKLER,

WORTH OSGOOD.
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