‘W. K. RANKIN.
o VALVE MECHANISM, |
APPLICATION FILED APR.13, 1910,

986,592. ' | o - o Pate_nted Mar. 14, 1911,
‘ . . | .-. |

34 Frgl - FigR

37 - ‘g W g

! /“Q‘E'f:\z, ,/ i

::///% 78 TL) // ///////// I%

NN

R
\ .

% 43
R %}? 7 /77 N\ e
RN RS N Al
IR

\ "-;
| !_,\% N e .
_ #f__,_l l/"‘/)\\\\ , S0 §
2 \:H'\ \ /
| 3(0 0 ',' % :
1 A- %\ 40
_ 6 /g//////z';///// ' /4’////////////})5} ;
. 40% + 40 /W) \f W IOC? _
+ | 561 }’
- _ m\\ 13 tﬁ%&% 54
\-\ V "ﬂJ A<=
!\\ | - 5 y % 35
| \w%\\\/// W // W // // ///////\!{ | % dﬁ%
\\\1\\\\ " , _
L imimi &
\ % E ¢
! \ | L
\\t 1 P § " 36
=0 N 49
48_ A \\ 8\ § '
WS A0
\\\\1\\\\1\\\ ‘N_
/////.-I T /// ______ . |
. / éy//l-l// /////:!n/ 5 o
- Inventor
Hm K.RanKin

Y Rehrighst



UNITED STATES PATENT OFFICK.

WILLIAM K. RANKIN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO JOHN E.
REYBURN, OF PHILADELPHIA, PENNSYLVANIA.

VALVE MECHANISM.

986,59%.

Specification of Letters Patent.  Patented Mar. 14, 1911,

Application filed April 13, 1910. Serial No. 599,136.

To all whom t may concern: -
Be it known that I, Winriam K. RaNnkin,
a citizen of the United States, residing at
Philadelphia, in the county of Philadelphia
5 and State of Pennsylvania, have invented
certain mew and useful Improvements in
Valve Mechanism, of which the following 1s

a specification. :
This invention relates to valve mechanism,

10 and its novelty is comprised in the combi-

nation of valves whereby an economy in
the use of steam is gained by caring for
leakages and condensation, and the oper-
ation of the main valve in.one direction by
15 a piston wholly by live steam, and in the

opposite direction by the combined use of

live steam and a spring.

The accompanying drawing illustrates one
means employed for the purpose stated, 1n |

20 connection with an alr compressor and
wherein like parts are indicated by similar
reference characters, and 1in which—

Figure 1 is a central vertical section of
the steam and air cylinders. Iig. 2 1s an

25 enlarged central section of the relief valve.
Fig. 3 is an enlarged central section of the
auxiliary valve, located in the upper head,
of the steam cylinder. Ifig. 4 is an eleva-
tion view of the inlet and outlet valves of

30 the air cylinder. |

The steam cylinder 1 is provided with the
usual heads 2, 3, and the air cylinder 4 has
heads 5, 6. The cylinders have pistons 7, 8,

attached to a common piston rod 9 passing
35 through stuffing boxes 10, 11 with followers

12, 13 and nuts 14, 15. Cylinder 1 has a
steam chest 16 with steam ports 17, 18 to
the cylinder and an exhaust port 19. Steam
chest 16 incloses main valve 20 having a
40 stem 21 which adjustably attaches 1t to a
piston 22 provided with packing rings 23, in
a cylindrical extension 24 of the steam chest
16. The extension 24 has a cover 25 with an
integral projection 26 passing inward and
45 gcting as a stop to piston 22 when the valve
90 is shifted to admit steam to port 17 and
below piston 7. A spring 27 is confined
within projection 26 and it is seated against
piston 22 and has an upper cap 28 with an

50 gdjusting screw 29.
Cylinder 1 has an auxiliary valve (see
Fig. 8) seated in head 2, the valve having
a cylindrical part 30 extending into cylinder
1, a conical head 31 separating a port 32

55 and a chamber 33, the chamber being closed

al the top by a hollow cap 34. A spring
39 1s seated between cap 34 and head 31, and
pipe connections 36 lead from chamber 33
to steam chest 16. Port 32 has a pipe con-
nection 37 to a T 38 and a pipe 39 which
enters extension 24 above piston 22. From
T 38 connections 40 lead to the relief valve

i 1n head 3 of cylinder 1. '

The relief valve (see Fig. 2) is similar in
construction to the auxiliary valve already

described, having an interior projection 41,
coned head 42, separating a port 43 which

leads to the atmosphere from its chamber

44, a cap 45 and a spring 46.

The compressor cylinder has inlet valves
47 and outlet valves 48 at each end which
may be of any of the usual or preferred
forms adapted for the purpose.

The operation of cylinder 1 and 1its at-
tachments i1s as follows. Piston 7 being at
its lower position, as seen in Fig. 1, and
valve 20 in position to admit pressure irom
steam chest 16, to port 17 the piston 7 will
ascend and spring 46 will close the relief
valve 41—42. As piston 7 nears i1ts upward
position it abuts part 30 of auxiliary valve

30—31 and opens the valve to admit pres-

sure from steam chest 16 through connec-
tions 36 to chamber 33, port 32, connection
37, T 38 and connection 39 to the interior
of extension 24 and against piston 22 which

then codperates with spring 27 to overcome

the steam chest pressure opposed on piston
22, and moves valve 20 to open port 18 to
live steam and port 17 to exhaust port 19,

‘reversing the movement of piston 7 and

allowing auxiliary valve 80—31 to be closed
by its spring 35 and the pressure from steam
chest 16. Live steam now flows from cylin-
der 1 through opening 49 and the connections
to the interior of the extension 24 to main-
tain the position of piston 22 and valve 20
and guarding against loss of pressure from
condensation or leakage. Relief valve

41—42 is opened when piston 7 reaches its 100

downward course, and the pressure In ex-
tension 24 against piston 22 is exhausted

through connections 38, 89, 40 and port 43

to the atmosphere, thus allowing the steam

chest pressure against piston 22 to over- 105

come spring 27 and shift valve 20 to admit
pressure to port 17 and again moving pis-

“ton 7 up. Any leakage by piston rings 23

being exhausted through connections 87, 39

and port 32 to and through opening 49 into 110
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~ cylinder 1 and its ports 18, 19. Piston 8 |

-~ from cylinder 4. Projection 26 and par-

for supplying pressure to one side of said
‘movable means to move the same in-one di- |
rection, resilient means mounted in said |
~ chamber and acting on the opposite side of
- sald moyable means to assist in moving the

a5
: "
2
30

35

by fluid pressure, and means for its move-
Inent in the opposite direction by combined

45

~and a reversing valve also operative by the

00

- silient pressure to permit the reverse move-

55

~and valve 20. =
- lelim: o

1. The combination with a cylinder hav-
~ -1ng suitable inlet and exhaust passages, of
10

‘supplying pressure to said opposite side of
exhausting the pressure from the said Oppo-

ing suitable inlet and exhaust passages of

- of a piston attached to said valve and opera-

‘tive In one direction wholly by fluid pres-
sure; a- spring opposed to said - pressure

against the piston, a chamber forthe spring;
- & piston in the cylinder; a valve to admit |

. pressure to the chamber, with connections
~ to the chamber; a valve to exhaust pressure
- from the chamber, with connections thereto,

— operated by the cylinder’s piston.
-~ 8. The combination with a cylinder hav-

- ing suitable inlet and exhaust passages of a
~main yalve for controlling said passages,

cylinder; an auxiliary valve operated by

4. The combination with a cylinder 'h'av_; |

cobperates with piston 7 and valves 47, 48
automatically admit and discharge the air

tition 50 limit the movement of piston 22

a main valve for controlling said passages,
a chamber having movable means mounted
therein connected to said main valve, means

same In the opposite direction, means for

the movable means to assist the resilient

means in moving the same and means for

site side of the movable means. .
2. The combination with a cylinder hav-

a main valve for controlling said passages,

these admission and exhaust valves being

’

with meang for its movement in one direction

resilient and fluid pressure; a piston for the

the cylinder’s piston, and with a passage to
supply tluid pressure to codperate with the
resilient pressure to move the main valve;
cylinder’s piston, with a passage to exhaust
the fluid pressure codperating with the re-

ment of the main valve. _

<

ing suitable inlet and exhaust passages of

. .
e b . -
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of a _éh_és_t for the Va_IVe, an "éxténsibn of the
chest, a piston therein and attached to the

in the cylinder; an auxiliary valve operated

by the upward action of the cylindér’s pis-
~ton, and having connection to the chest’s ex-
tension, and an opening in the valve in com-

munication with the cylinder, and whereby
when the valve closes pressure from the cyl-

‘Inder may still pass to the chest’s extension.
9. The combination with a cylinder hav-
Ing suitable inlet and exhaust passages of a
main valve for controlling said passages, a
chest inclosing the valve, a piston adjustably

~valve and subjected to fluid pressure on its
side next the valve, a spring in the chest’s
extension and bearing on the valve’s piston,
| opposed to pressure from the chest; a piston
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attached to the valve, an extension .of the

chest inclosing the piston, a spring in the
extension, bearing against said piston, and

having means to adjust its pressure wpon

the piston, whereon it is seated, opposite the

maln valve; a piston in the cylinder; an aux-

1llary valve opened by the cylinder’s piston,

having connection to the main valve’s chest
and also from the valve to the chest’s exten-

sion, and an opening in the reversing valve
‘whereby when the valve is closed pressure

from the cylinder will flow to the chest’s ex-
tension. - '

6. The combination with a cylinder hay-

‘Ing suitable inlet and exhaust passages of

a main valve for controlling said passages,

75 .
80

86

a chest for the main valve, an extension of

“the chest and a piston therein adjustably at-
| tached to the main valve, a spring in the
extension with adjustable pressure means,

sald spring being seated upon the piston op-
posite the main valve; means for supplying
pressure to the chest’s extension a piston 1n
the.cylinder; a relief valve opened by the cyl-
inder’s-piston, and having connections to the
chest’s extension and to the atmosphere, and

whereby the fluid pressure in the chest’s ex-

‘tension may be exhausted to permit the fluid

pressure 1n the maln valve’s chest to over-

come the spring in the chest’s extension and
shift the main valve. |

In testimony whereof I affix my signature
In presence of two witnesses.

N WILLIAM K. RANKIN.
~ Witnesses:: R S -
" Crmarces E. Winniams, -
R. C. WrieHT. -

~a main valve for controlling said passages, |
- Coples of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
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