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UN ITED STATES PATENT OFFICK.

FRED E. NORTON, OF YOUNGSTOWN, OHIO

AILR AND GAS COMPRESSOR.

' To all wﬁom 7t MaY CONCErn:

.-Younastown M‘Lhonmo county, Ohio, h‘we -

Be it known that I, F'rep E. Nortoxn, of

invented a new and useful Improvement in

Air and Gas Compressors, of which the fol-

lowing is a full, clear, and exact description,

“reference belnﬂ' had to the accompanying

10

“drawings, formlng part of this speci
n, Wthh—- .

C‘LthIl.

‘Figure 1 is a plan view of a portion of a
compressor ‘embodying my invention; Fig. 2
1s a side elevation of the same, ehowmo the

- valves at one end of the cyhnder in vertical

_'1_5: _-

section; Fig. 3 is an end view of the com-
pressor; Flg 4 is an enlarged vertical longi-

S

tudinal section of the differential valve ior

N controlling the operation of the auxiliary

20

‘the Iine V—V "of T 10,
‘piston removed.

valve; and Ifig. 5 1s a section on

dlscharge
"4 with the wvalve

The present invention is an improvement

upon the automatic regulator described and

.-_-clmmed in. my prior patent No. 852,976,

29

~dated May

7, 1907, and relates more par-
tlcularly to means for controlling the opera-

;tlon of the aumhary discharge Valve shown

in said patent, the 1mprovement consisting

‘in the means employed for controlling the

~opening and closing of the said auxiliary

30

cischarge valve

‘The precise nature of my invention will

“be best understood by reference to the ac-

~ companying drawings in which I have illus-

35

~trated one form or embodiment thereot, 1t be-
‘ing premised, however, that various chances

may be made therein by those skilled in the

art without departing from my invention,

B 'énd of the cylinder.

~as defined by the appended claims.

Referring to these drawings, the numeral
deswnates the compressor cyhnder
36 demgnates the main 1nlet valve for one

drical form and 1s arranged to slide 101101-

tudinally upon 2 barrel 37 so as to control
the cylinder admission port 38. This valve
also controls the communication between the |

cylinder and the exhaust chamber 39 in such
a manner that this communication 1s open
near the beginning of the compression stroke
of the engine plston and is closed at the end

- of the compressmn stroke while the port 38

1s open near the beo*mnmo* of the suction

 stroke, and 1is closed near the end of such

 stroke.

smtable connectmn 40 with an eccentric on .

Specification of Letters Patent.
Application filed September 13, 1907,

This valve 1s of cylin-

The valve 36 is operated by any

Patented Feb. 16, 18080,
Serial No. 392,672,

- ——

the main shaft, as in my patent above re-
ferred to, said eccentric having a fixed travel
1elatwely to the movement of the COMPressor
piston. The valve 36 1s a combined inlet
and outlet valve having a definite movement
relatively to the plStOIl motion. This valve
positively opens the communication with the
exhaust chambers 39, but the discharge of
the awr or gas into the discharge chamber 41
cannot talke place until the opening of a sup-
plemental valve 42 which controls the com-
munication between the chambers or dis-
charges 39 and 41. In the present instance,
I have shown the valve 49, as being a pot
valve, but it may be of any other smtable
type. This valve has a closing spring 43,
and 1s arranged to be controlled by means of
2 valve which is shown in detail in Iig. 4.
This valve consists of a casting having
therein a differential piston 3, the lareex end
of which is in communication with the end
of the cylinder 2 by means of a port 4 and
a pipe 5. The sm%ller end of the valve com-
municates with the discharge space 41 by
means of the port 6 and the connectmﬂ pas-
sage T leading therefrom into said dlSChELI‘U"e
chamber. The annular space 8 between the

- heads of the differential piston 3 is always

In communication with the a,tmosphele by
means of the port 9.

The space 11 within the valve 42 may be
put 1n communication with the atmosphere
through the port 12, the pipe 13 and the port
9, w hen the dlﬁglentnl valve 1s 1n the posi-
tion shown in Ifig. 4, or at its right hand
limit of movement, The valve plston 3 will
be held at the left hand limit of itstravel by
the discharge pressure in the chamber on
passage 41 actmo upon 1ts smaller head,
until such time as the pressure on 1its lar 0e1
head, due to the compression in the cylmde1
2, 18 sufficient to overcome the friction and
mertia of the valve. The annular space 8
being always in communication with the
.a,tmosph ere, the proportions of the two heads
of the differential valve may be made such
that the valve will be moved entirely over
to 1ts right hand
sure 1n the cylmdel 9 18 eqml to the pressure
1n the discharge passage 41. In practice, the
relative areas of the two heads or ends of
the valve 3 are such that at the average
speed of the compressor, the valve is thrown
full to 1ts right hand position, just at the
time the pressure in the cvhnder becomes

081t1011 before the pres-
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equal to the pressure in the discharge cham-
ber 41. This places the space 11 of the out-
let valve in connection with the atmosphere
through the port 9, and permits the valve
49 to open. A small valve 16 may be placed

in the pipe 13, for the purpose of regulat-

ing the discharge of air pressure, so as to
cushion the valve 42 by regulating the escape
of air from the space 11.

At the end of the compression stroke, the

piston valve 36 closes the outlet passages 58
‘and 39, and shortly thereafter opens the in-
let:passage through the port 38. The pres-

sure on the large end of the differential valve
is then reduced to inlet pressure, causing

-said valve to move to the left, and thus close
off the communication between the space 11

and the atmosphere. The valve 42 1s pro-
vided with small holes 17 which permit the
air -pressure inside and outside of the valve
to-equalize; and this valve is also preferably
loosely fitted on the stationary bonnet 37,
so that considerable leakage will take place

at this point, to more quickly equalize the

pressures ‘inside and outside of the valve.
The spring 43 being constantly compressed,
acts to return the valve 42 to its seat. The
time ‘required to thus seat the valve may
be considerably greater than with compress-
ors of ordinary construction, it being that
required. for the compressor to make its suc-
tion “stroke. The spring 43 may thus be

.. - : : o
made light, and the movement of the valve
49 c¢an be made as slow as desired, by regu-

lating the size of the holes 17. Since ample
time may thus be taken for the closing move-
ment of the valve 42, its adjustment may be

‘made once for-all, although 1t 1s evident

that the-space 11 might be put in constant
communication with the space 41 through an

adjustable opening, so as to vary the speed

of the closing’ movement. The arrangement
shown 1s preferred, however, since 1t has
been found in practice that ‘all spaces 1n
communication with the compressed air must

be carefully drained in order to prevent the

accumulation of water in them when the
compressor is in operation. | '
18 designates an auxiliary inlet valve of
the character and for the purpose described
and claimed in my said patent.

Tt -will be understood that the valve ar-
rangement described is the same at each end
of the cylinder 2. | o
- The advantages of my invention result
from the control of the auxiliary discharge
valve by means of a pressure controlled valve
in the manner described, in combination
with a combined inlet and outlet valve.

‘What I claim 1s:—

1. In valve mechanism for compressors,
the combination of a cylinder having =
piston, a combined inlet and outlet valve, a
spring-loaded auxiliary valve having an 1n-
terior cushion chamber, and means for con-

L

012,975

| trolling the flow of fluid into and ¢ut of said

cushion chamber at each stroke of the piston;
substantially as described.

9. In valve mechanism for compressors,
the combination of a cylinder having a
piston, a combined inlet and outlet valve, an

auxiliary spring-loaded pot valve having an

70

interior cushion chamber, and a differéential

valve for controlling the flow of fluid into
and out of the cushion chamber at each
stroke of the piston; substantially as de-
seribed. | -

3. In valve mechanism ‘for compressors,
the combination "of a cylinder having a
piston, a combined inlet and outlet valve, a
spring-loaded valve forming an auxiliary
discharge valve and having an interior cush-
ion chamber communicating with the dis-
charge chamber or passage leading to the
recelver of the compressor, and a differential
valve having comnunication with said cham-
ber and also with the compressor cylinder,
gaid differential valve ‘also having an ex-
haust opening arranged to be put in com-
munication with sald chamber through the

said connection at each stroke of the piston;

substantially as deseribed.

4. ITn valve mechanism for compressors,
the combination of a c¢ylinder having a
biston, an auxiliary discharge valve located
i the discharge passage of the compressor,
and having an interior cushion chamber, a
spring for seating said valve, and a fluid
pressure valve controlled by the cylinder and
discharge pressures and controlling the flow

of fluid into and out of the cushion chamber

of the auxiliary valve at each stroke of:the
piston; substantially as described.

g

- 3. In-a valve mechanism for compressors,
the combination of a cylinder having ‘a
piston, a positively operated inlet-and outlet
alve, an aunxiliary préssure controlled  dis-
charge valve between the outlet valve and a
recelver, and means to exhaust the: pressure
controlling said valve at each siroke of the
piston when the pressure in the cylinder
reaches the pressure in the recelver, substan-
tially as described. ,

6. In a valve mechanism for compressors,
the combination of a cylinder having a
piston, a positively operated mlet and outlet
valve, an auxiliary pressure-controlled dis-
charge valve between the outlet valve and a
receiver, a differential valve 1n' connection
with the cvlinder and the receiver, - and

means controlled by said valve to supply and

exhaust the pressure from the auxiliary
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valve at each stroke of the piston, substan-

tially as described.
Jn testimony whereot, I have hereunto set

my hand. , -
FRED E. NORTON.
- Witnesses: '
| (160 [, MILLER,
CoexoweTH HoUsUM.
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