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NIELS ANTON CHRISTENSEN, OF MILWAUKEE, WISCONSIN.
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1o all whom it may concern:

Beitknown thatI, NIELS ANTON CHRISTEN-
SEN, asubject of the King of Denmark, resid-
ingat Milwaukee, in the county of Milwaukee
and State of Wisconsin, have invented certain
new and useful Improvements in Valves for
Compressors, of which the following is a speci-

fication, reference being had to the accom pa- |

nying drawings, forming a part thereof.
My invention relases particularly to pumps

Or compressors which are designed to operate

upon air or other gases which are elastic and
in connection with which it is essential to re-
duce the clearance-space as much as POSSI-
ble, particularly if high pressures are to be
produced and maintained.

Its main objects are to reduce the clearance-
space in this class of pumps or COINPressors,
to make the suction and discharge valves in-
terchangeable, and thus avoid the necessity
of keeping on hand for repairs a stock or
supply of two different kinds of valves, and
also prevent increase of the clearance-space
which would otherwise occur if the suction
and discharge valves were -accldentally in-
terchanged or misplaced.

It consists of certain novel features in the
construction and arrangement of the valves,
valve-chambers, and their connections, as
hereinafter particularly described, and point-
ed out in the claims.,

In the accompanying drawings like letters

designate the same partsin the several figures.
Kigure 1is a vertical section, (indicated by
the line 11, Fig. 3,) cutting one cylinder par-
allel with its axis and passing through the
discharge-valve chamber of a twin-cylinder
compressor embodying my invention. Fig. 2
18 a similar section, (indicated by the line 2 2,
Kig. 3,) passing through the suction-valve
chamber. Fig. 3is an elevation of one cylin-
der-head and a vertical section of the other,
(indicated by the line 3 3, Fig. 4,) cutting the
valve-chamber centrally in a plane perpen-
dicular to the axes of the cylinders; and Fig.
4 18 a horizontal section in a plane cutting
the cylinder-heads containing the valves, as
Indicated by the line 4 4, Fig. 3. |
U C designate the eylinders of the com-
pressor, and ¢ ¢ the cylinder-heads, which in
the present instance are shown as cash to-
gether in one piece. They are each formed

with eylindrical valve-chambers I and M, ar-
ranged side by side parallel with each other
and 1n a vertical position. They are open at
their upper ends and provided with caps [
and m, which afford easy access thereto and
to the valves contained therein. Each suc-
tion-valve chamber L communicates above
the valve-seat with the interior of its cylinder
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through a port /' and below said seat with a

suction or inlet passage I', also formed in the
cylinder-head. The force or diseharge valve
chambers M M communicate above the valve-
seats with a common discharge passage or
chamber M, formed in the cylinder-heads be-
tween the suction-passages I’ I, and below
the discharge-valve seats said chambers com-
municate with the interior of their respective
cylinders through ports m/'. |

L? I? are suction or air-supply pipes which
are threaded in or otherwise connected with
the lower ends of the passages I, and M2 is
the force or discharge pipe threaded in or

| otherwise connected with the aischarge-pas-

sage M’, as shown in Tig. 3.

N and O designate the suction and dis-
charge valves, respectively. To secure light-
ness, each valve is made of comparatively
thin tubing or sheet metal drawn into ¢ylin-
drical form, with one closed end, which forms
the working face of the valve, and to reduce
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the clearance-space of the compressor asmuch

as possible the suction-valves N are closed at
their upper ends by caps and are made im-
perforate and air-tight. They are loosely fit-
ted in, but nearly fill, the chambers I.. The
discharge-valves O are made exactly like the
suction-valves N for uniformity and conven-
lence, so that if in removing and replacing
the valves they are interchanged the clear-
ance-space of the compressor will not be in-
creased and its operation will not be affected.
The valves thus constructed are of light
welght as compared with the area of the ports
which they close, and are consequently sen-
sitive and prompt in operation. Being of cy-
lindrical form and loosely fitted in chambers

of corresponding shape, the working ends of
the valves, which are fitted to the valve-seats,
are held and guided in a constant relation
thereto, so that the fit between the valve-
faces and their seats as they become worn by
use 1is preserved. This is a matter of oreatb
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importance.in the operation of air or.gas com-

pressors. The construction and arrangement
of the valve-chambers shown in the draw-

ings bring the valve-seats close to the pis-.

tons at the ends of their working strokes, thus

reduecing to 4 minimum the contents of the.

passages in which compressed air or gas can
expand between the pistons and valves.

Springs are dispensed with, and the valves

are easily reached and removed for inspec-
tion, repairs, and renewal.
I claim—

1. In a compressor the combination with a
eylindrical valve-chamber, of a hollow im-

perforate cylindrical suction-valve closed at
both ends and loosely fitting and nearly fill-

ing said chamber, substantially as'and for the-

purposes set forth.

2. In a compressor the combination with a’
cylinder having a cylindrical valve-chamber |
communicating through a port above the |
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| valve-seat with the interior of the .-éjfﬁndef

and below said seat with an inlet passage or
opening, of a hollow imperforate cylindrical
suction-valve closed at both ends and loosely
fitting and nearly filling said chamber, sub-
stantially as and for the purposes set forth.

3. In a compressor the ecombination of a
cylinder provided with cylindrical valve-

chambers and interchangeable hollow 1m-

perforate cylindrical suection and discharge
valves closed at both ends, the suction-valve
chamber being nearly filled by the valve con-
tained therein, substantially as and for the

purposes seb forth.
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In witness whereof I hereto affix my signa-

ture in presence of two witnesses.

NIELS ANTON CHRISTENSEN.

Witnesses:
CHAS. L. GOss,
FRrRED -J. WERGIN.
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