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- hugh pressures are to be produced and main-

UNITED STATES PATENT OFFICE.

' NIELS A. CHRISTENSEN, OF MILWAUKEE, WISCONSIN.

COMPRESSOR-VALVE,

No. 914,699.

Specification of Letters--'Pétent;- * Patented March 9, 1909,

" Application filed March 21, 1904. Serial _'Hq.;l'gé,ggfy_ .."-

To all whom it may concern: . _
Be it known that I, NreLs A. CHRISTEN-

8EN, & citizen of the United States, residing

st Milwaukee, in the county of Milwaukee

and Btate of Wisconsin, have invented cer- |
~tain new and useful Improvements in Com--

pressor-Valves, of which the following is a

specification, reference being had to the ac- |
companying drawing, forming a part thereof.

- This invention relates more particularly to
compressors which have automatic valves:
- aetuated by changes in pressure, and are de-

signed to operate on air-or elastic fluids and
space as much as possible, particularly when

The main objects of the invention are to

- reduce the clearance space; to make the suc-

tion ‘and discharge valves interchangeable,

y iwith"& a‘_tjlinder Po. ¢, opening directly into

the corupressor cyunder. Just above the

valve seat the suction valve chamber com-

municates directly through a port f with the
compressor cylinder, and just above its seat

‘the discharge valve chamber communicates

with a discharge passage 9. The valve cham-
bers are closed by caps or covers 4 bolted or

otherwise secured to the. cylinder head.
These caps are formed or provided with pla

. 1ugs
Or extensions %, which correspond inv st &‘ﬁye
y

with and project downwardly inte and nesr
-0 € OIl &I 1 fill the valve chambers within a short dis- |
‘1nwhich it is desirable to.reduce the clearance | o

tance of the valve seats.

-7 7 are seamless cup-shaped valveg -pi*ef-

erably made of cold drawn steel, open at their

~upper ends and closed at their lower ends,

which are fitted to the valve seats and con-
stitiute the working faces of the valves.” Thev

extend upwardly mto and work freely in the
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~_ thus avoiding the necessity of making .and |
keeping in stock or at hand, different kinds
of valves for use when needed, and prevent- |
g inerease of the clearance space by scci-
26: dental interchange or misplacement of the
* valves; to make the valves sensitive or re-
Sponsive to slight variations in pressure and
prompt 1 action; and generzlly to improve
the construction and operation of valves of _
30- this class. . S I striking against the caps h. As there is a
~ .The mvention consists in the novel Gon- tendency of carbon to collect upon and £d-
- struetion and arrangement of parts hereinaf- | here to the outside but not the insidé of both
er particularly deseribed and pointed out in | suction and discharge valves, greater clgar-
© the elaims. L - ' _ ‘ ance space 1s preférably left outside of the
:35. . In the accompanying drawing like letters | valves, as shown in Fig. 1, so that they will
- designate the same parts in both figures. - | work perfectly free and at- the same time
. Figure 1 is a vertical section of & cylinder | be guided and held in place by the plugs 7,
head to which my improved valves are ap- | upon which they may have a comparatively
| %ﬁed in & plane indicated by the.line 1—1, - o A |

-close fit. _ - ) - _
40 Fig. 2, cutting the suetion: and discharge | It will be understood that the plug, when 95
.~ valves and valve chambers axially perpen- | used, will serve to guide the valve, but if the
- dicular to-the axis of the eylinder; and Fig. 2-| plug be omitted: the walls of the valve chara-
18. & vertieal longitudinal section in' 2 plane

. m ber will be sufficiently elose to the' valve
mdicated by the line 2 2, Fig. 1, cutting the

| to %‘rujd‘e'it effectively with the plug omitted.
‘45 suction valve chamber lengthwise and een-| ~To enable the changes 1 pressure, which 100
~ trally. ' R | |

L _ - | are constantly taking place in the com-
@ and b are the suction and discharge valve pressor cylinider and va ve chambers when

- chambers, which it the present instance are | the compressor is‘i operation: to'be'instantly
shown as formed side by side in the head ¢ of | communicated: to the air' in the spaces be-
50 a-compressor. 'These ehambers are open at | tween the closed ends of the valves and the
- their upper ends, and at their lower ends | lower ends &f the plugs i, and to' prevent dir
vaive seats are formed or provided around -confined Iny smd spaces from 1ite? ermgmﬂh
ports, one of which on the suetion side com- | the free’ operation of the ,va-h_{es'i the ?glves

' -are pérforated just above their seats with'a

seflesofholesk. Free communicationisthus' 110

spaces between the plugs 4 and the walls of
the valve chambers which are of corresponid-

ing shape, being guided either by said plugs,
by 'saidP alls or by both. The distance be-
‘tween the lower ends of the plugs ¢ and the
valve seats, determines the hift of the valves,
their upward movement being arrested by
the lower ends of the plugs instead of by the-
thin upper edges of the valves themselves
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- muhicafes with the air inlet or supply pas-



 established between the air outside and the |

o

~ alr Inside of the valves, and variations in the

19

_Fressure outside are mstantly followed by
ike variations In the pressure 1nside of the |

valves, so that they are always iree to op-
erate. |

 The holes % are so located that they will
‘be closed or partially closed by the plugs %

when the valves are opened and the closed
ends of the valves will thus be cushioned and
prevented from striking forcibly against the
Fewer ends of the (Flugs. ' |
- The valves 7 an

the plugs 7, are made alike, so that if they are
accidentally interchanged or misplaced the
clearance will not be Increased and the op-
eration of the compressor will not be af-

fected. 'The plug » may however be omitted
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on the discharge side without increasing the
clearance space or affecting the operation of
the compressor, if care 1s taken to keep the
parts i their proper places. Omn the suction
side, where the valve chamber 1s in constant

communication with the COMPressor cylinder, |

the plug 2, nearly filling said chamber, re-

duces the clearance space to a minimum, just

enough being allowed for the necessary move-
ment of the wvalve. The valve chambers

‘arranged as shown in the drawing, are

brought close to the end of the working

stroke of the piston and the contents of the
passages connecting them with the cylinder

are thus reduced to a minimum; springs are

dispensed with, and the valves are easily B )
1 as described. -

reached for inspection and repairs.
It will b2 observed that free communica-

 tion is established between the supply pas-

sage d and the suction portf by way of a pas- |

- sage through. the suction valve chamber, and

40

that free communication 1s also established
between the cylinder port ¢ and discharge ¢

by way of a passage through the discharge

. 4’5
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valve chamber, the passage through each
valve chamber being independent of the

clearance spacein each chamber, that is, the -

passage is'other than or aside from the clear-

ance space above or outside of the limits of
such passage although such passage may be
in .communication with the clearance space..

Constructed as herein shown and de-

- scribed, valves controlling ports of large area

55

-~ mvention.
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‘are made extremely light and sensitive.
Varlous cnanges 1n minor details of con-
struction may be made without departing |

from the principle and intended scope of the
~Lclaim: -

- 1. The combinstion with a suction valve

chamber, of a cup-shaped valve nearly filling

said chamber in cross section, said chamber

having a passage through it independent of

the clearance space betieen the valve and

chamber, for the passage of fluid to a port

for curmmunication with a compressor cylin-
der, substantially as described.

preferably the caf)s hwith |

914,699

2. The combination with a suction valve
chamber, of a cup-shaped valve therein, said

chamber.being provided with a port above
the yalve-seat for communication with the

compressor cylinder, the walls of the valve

| chamber being sufficiently close to the valve
to:-guide 1t effectively, and a passage pro-

vided for the passage of fluid independent of
the clearance space in . which the valve works,

| substantially as described.

-~ 3. In a compressor, the combination with

a valve chamber, of a gup-shaped valve

therein, said chamber being provided with
a port i its wall above the valve-seat and

' below the top of the valve, the walls of the.
“valve chamber being sufficiently close to the
.valve to guide 1t eflectively, and a (S)assage
provided for the passage of fluid indep

led o id_independ-
ent of the clearance space in which the valve
works, substantially as described.

4. The combination of a valve-chaﬁber,'
-3 plug projecting into said chamber within

a short distance of the valve-seat and filling

said :chamber in cross section with the éx-

ce€tfon of a working clearance space for a
valve, and a cup-shaped valve fitted to work

in the apnular clearance spaee between the
pluﬁ; and the wall of the valve chamber, the
walls of the valve chamber being in close -

proximity to the cup-shaped valve and the

plug on which it is guided to reduce -clear-

ance space, and a passage provided for the
passage of fluid independent of the clearance
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space in which the valve works, substantially .

4 .

5. In a compressor, the combination of &

-valve chamber, a cover having a plug pro-

jecting into said chamber within a short

distance of the valve-seat and filling said

chamber 1n cross section with the exception
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of a working clearance for a valve, dnd a cup-

shaped. suction valve Jloosely Litting at .its

open end 1nto the clearance space between:

said plug and the wall of the valve chamber,

said chamber being provided with a cylinder-.
| port above the valve-seat, substantially as -
described. . .
6. In a compressor, the combination of a

valve chamber, a plug (})rojectihg into said
chamber withiin a shert

ing said plug and perforated adjacent to its
working face, said vlave chamber having a

port 1 its wall above the valve seat, the

istance of the valve
seat, and a cup-shaped valve extending at
| 1ts open end into the annular space surround-
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walls of the valve chamber being in close |

| proximity to the cup-shaped valve and the

plug on which it is guided to reduce clearance

‘space, and.a passage provided for the passage

of fluid independent of the clearance space

‘m which the valve works, substantially as

described.

7. 1h a compressor, the cormbination of

suction and discharge valve chambers, &

125

| plug proj 'e_cting-into the suction valve cham- 130
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ber within a short distance of the valve soat |

and filling said chamber in cross section with
the exception of a working clearance for a
vlave, and interchangeable cu .
tion. and discharge valves, each adapted to
work at its open end in the space between
said plug and the wall of the suction valve
chamber, which has a port in its wall above
the valve seat, substantially as described.
10. 8. In a compressor, the combination of
suction and discharge valve chambers hav-
ing' interchangeable  covers provided with
plugs each of which is adapted to project into
the suction valve chamber within a short
15 distance of the vlave seat and to fill said
chamber with the exception of a working
clearance space for a valve, and interchange-
able cup -shaped suction and- discharge

ox

valves, each adapted to work in the clear- |
20 ance space between either of said plugs and |

%-shaped SuC- |

the wall of the suction valve chamber, sub-
stantially as described. '
9. In a compressor, the combination of
suction and discharge valve-chambers, a
lug projecting into the suction valve cham- 25
er within a short distance of the valve seat

‘and filling said chamber in cross section with

the exception of a working clearance space
for a valve, and interchangeable cup-shaped
suction and discharge valves, each adapted 30
to work in the clearance space between said
plug and the surrounding wall of the suction
valve-chamber and perforated adjacent to
its working face, substantially as described.
In witness whereof, I hereto affix my sig- 35
nature in presence of two witnesses. '
7 NIELS A. CHRISTENSEN.
Witnesses: | |
E. C. H. Boraux,
Cuas. L. Goss.
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