(No Model.) ' 4 Sheets—Sheet 1.

J. T. CASE, .
| BALANCED CUT-0FF VALVE. | |
No. 441,092, - Patented Nov. 18, 1890,
X
/2
il
2 : _Dl. i =
/7 i = _P y =76
1 e %‘Z = / /&
. 0 = rxﬂ;
f.b‘;: 75
//
% =
7 =< o
— S S
= ———— O &
=7
Witresses, . ' - Imverter
G{JMM

%%@/ // R g;/mmc

777




(No Model.)

No. 441,0932.

/3 HiTii

J. T. CASE.
BALANCED CUT-OFF VALVE.

o

/S

D

SR 2.,

4 Sheets—Sheet 2.

Patented Nov. 18, 1890.

N\ /7 |

- 0B

W/ tmeeesos

M @@mm

- Ly

[avertor,

R =y

THE MORRIE PETERS CO., PHOTO-LITHO,, WASHIRGTON, D, €,

771/,




(No Model.) 4 Sheets—Sheet 3.

~ J.T. CASE.

BALANCED CUT-OFF VALVE., |
No. 441,002. - Patented Nov. 18, 1890.
N NI S
NI NI 2R
N Nl N

S

2 AN\ 7
/7 1‘*/ - | .
A = = = Y- |
= _—:-_ET_EI/ NIE "__Et -—_/?“- _!T(_E— .
=l s /s
¥ |
lil /7> - |
_% 7B
y,# | | 27
Witmesses, - ———— O lrvertor,
: | - — 29— ; 47“" ' .
(7 éom_ St | 2/ “ /g ~ /éﬂ(&
fod Z/‘C%az? i, =S § ,E’y%wﬂ/’i/‘ A
, , ¥ > e hadl g - 7TAF
25




e

J. T. CASE.

ﬁ(No Model.) '4-Si11".ee_‘ts—-—Sheet'_ 4, -

, BALANCED CUT-OFF VALVE.
No. 441,092, - Patented Nov. 18, 1890.
‘ F{‘?'7
& 14
LTS o il 2
|
| NV el 22>
L 42 P, 26
I 25
| 7 ]
19 i9
| =t | YA
Il Ii i
» ilt |
44 1 l -’! 22, 24 26
| 14 D '
Al R
_ ol
M /‘/755555;- - : . | //f VEIor.

7 %’/F’VUJ 7771/%

YR




>

IO

20

25

30

35

40

L

[ ]
= .

UNITED STATES PATENT OFFICE.

e = gy —— LA +———— .

A ——— et e ik b i e memm

JOEL T. CASE, OF BRISTOL, CONNECTICUT.

BALANCED CUT-OFF VALVE,

SPECIFICATION forming part of Letters Patent No. 441,092, dated November 18, 1890,
| Application filed October 30, 1889, Serial No. 328,627, (No model,) .

To all whom it may concern:

to the outer end of which I attach a crank 110',

Be it known that I, JoEL T. CASE, a citizen | and I connect said crank with the eccentric
‘of the governor by the pitman 11, whereby 55

of the United States, residing at Bristol, in
the county of Hartford and Stateof Connecti-
cut, have invented certain new and useful
Improvements in Balanced Cut-Off Valves

for Steam-Engines, of which the following is.

a specification. .

My invention relates to improvements in
balanced cut-off valves for steam-engines;
and the objects of my improvement are sim-
plicity and economy in construction and effi-
ciency in operation.

In the accompanying drawings, Figure 1 is
a front elevation of an engine having my bal-
anced cut-off valve. TFig. 2 is a side eleva-
tion of the same with the shaft and eccentric-
sleeve in seetion. Fig. 3 isa vertical section
of partson the line 2 « of Fig. 1. TFig. 4 is
a like view on the line y v of Fig. 1. Fig. 5
1s a horizontal section, partlyin planview, on
line z z of Fig. 3. Fig. 6 is a like section on
the same line, showing the valve-chamber
with the valve removed; and Fig. 7 is a ver-
tical section of the upper part of my engine
on the line « « of Fig. 1. |

The general form of the engine is the same
as that patented tome December 18, 1888, No.
594,675. It is shown most clearly in Fig. 7, in
which 40 designates a sleeve through which

the piston-rod 41 works in operating the pis-

ton 42 and 1its oscillating cylinder 43. The
live-steam port 20 22 and exhaust-steam ports
45 44 are on opposite sides of the eylinder
and are opened and closed by the oscillating
movement of said cylinder, as in my afore-
sald patent, so that when live steam enters
the upper end of the cylinder through the
port 20 it exhausts at the lower end through
the port 44, and when live steam enters the
lower end of the cylinder through the port
22 1t exhausts at the upper end through the
port 45, | - |

A designates thecaseorframe, B the crank-
shaft, and C the governor mounted on said
shaft. Thisgovernormay be of any ordinary
construetion and provided with a sleeve 7 and
eccentric 8, the same as in other governors.

The live-steam chest D at the upper part of:

the engine is enlarged on one side to make
room for the rotary cut-off valve E. This

‘valve is provided with a projecting spindle 9,

|

sald eccentric will partially rotate the cut-
off valve a given distance at each revolution
of the shaft B, the time of which movement
of said valve relatively to the opening and
closing of the valves at the ends of the cyl-

6o

inder will be varied by the governor accord-

ing to the variation in speed of the erank-
shaft. . - -
The live-steam chest D is supplied through

| the pipe 12, and the exhaust-steam passes out

from the exhaust-steam chest N on the oOppo-
site side through the pipe 13. Between the
live and exhaust steam chests is the cylinder-
chamber, one sideof which is shown in Figs.
o and 4 at 14 and the whole chamber in Fig.

| 7, the flat sides of said chamber being cov-

ered by the caps 15.
In the wall of the steam-chest D, I bore a

tapering hole, as a valve-chamber, for the cut-

off valve E, and close the ends of this hole b
screw-plugs 16 and 17, The plug 16 is pro-

y 75

vided with- a pointed screw 18 for cenfering

the inner end of the valve-spindle 9 and for
adjusting the valve, while the body of said
spindle passes outwardly through a central
hole in the plug 17. The valve E is a hollow
tubular valve open at one end and has its
periphery fitted to the bore of the chamber
that receives it. Two openings 19 are made

through its shell on opposite sides, as shown.

The ports 20 22, which open into the ¢ylinder-
chamber 14, for the opposite ends of the cyl-
inder lead to and open into the valve-cham-
ber, and no steam can enter them except that
which passes through the cut-off valve. I
form two balancing-chambers or depressions
21 23 in the wall of the valve-chamber at

S0

90

points nearly opposite that end of the ports -

20 22 that open into said valve-chamber, as
shown. These balancing-chambers are closed
at each end; but I make a passage 24, that

05

leads from the port 20 to its opposite balanc-

ing-chamber 21, and a passage 25, that leads
from the port 22 to its opposite balancing-
chamber 23. A convenient way to form the
passages 24 and 25 is to drill two parallel
horizontal holes into the desired port and
chamber to be connected and then connect
sald horizontal holes by drilling a vertical
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hole running into both of the horizontal holes, | the same in this application, although the
as clearly shown in Figs. 3 and 4, and then | present engine, cut-off, and governor consti- 6¢
stop the outer ends of said drilled holes by | tute the same combination. |
plugs 26. That end of the valve-chamber in My improved cut-off valve is of a different
¢ which the open end of the valve K 1s located | construction and is balanced, and the engine
is provided with a passage-way 27, that opens | proper, although of the same class as that re-
into the interior of the steam-chest D. | ferred to in said prior application, is of the 63
‘Steam entering the live-steam chest D | improved form shown and deseribed In my
| through the pipe 12 comes into the open end | prior patent hereinbefore named.
10 of the cut-off valve E through the passage-| I claim as my invention—
~ way 27. Asthevalve partially rotates it pre- 1. In an engine, the combination of the
sents one of its side openings 19 successively | steam-chest having a valve-chamber and pas- 70
to the ports 20and 22, sothat the steampasses | sage 97 leading from the interior of said steam-
through them first to one end of the cylinder chest to one end of said chamber, the ports
15 and then to the other. The steam 1is cut off | 20 and 22, opposing balancing-chambers 21
from both ports when the valve is in the po- | 23 and connecting-passages, and the valve K,
sition shown in Figs. 3, 4, and 5, thesolid por- | of a tubular form, open at the end and pro- 75
tions of the valve-periphery covering said vided with side openings of less breadth than
ports. When the eccentric operates the valve | the distance between the ports 20 and 22, and
20 to bring one of the openings 19 infront of the | two solid portions, each of a breadth sufficient
port 20 and the opposite opening 19 in front | to cover one of said ports and the space be-
of the balancing-chamber 21, the steam can | tween the two, substantially as described, and 3o
- pass from said valvein both directions—that | for the purpose specified. | |
~ is to say, directly into the port 20 on oneside 2. In an engine having a rotary cut-off

25 and indirectly into the port 20 through the | valve,the steam-chest having the valve-cham-

| balancing-chamber and passage 25. At the | ber, the ports 20 22, balancing-chambers 21
same time the solid portions of the valve E | 23, and the passages 24 25, extending in an 85
will be in front of the port 22 and its oppo- | angular form from each port to its opposing
site balancing-chamber 23, so as to close them, chamber, whereby said passages may be

30 which port and chamber are connected by the | formed by drilling and plugging the outer
passage 25, as shown in Fig. o, whereby all | open ends,substantially as described, and for
the pressure of the steam under its expansive | the purpose specified. : Q0 -
force within said port and balancing-chamber 3. Inan engine, the combination of a steam-
will be exerted equally upon both sides and | chest, a valve-chamber having ports leading

3¢ perfectly balance the valve, 80 that it may | to the respective ends of the cylinder, a bal-
partially rotate without much friction. In | anced cut-off valve fitted within said valve-
like manner, when the valve opens to the | chamber,an eccentric for oscillating said cut- 95
port 22 and its opposite balancing-chamber | off valve to alternately cut off and open said
23, the solid portions of the wall are in front | ports, and a governor connected with said cut-

4o of and cut off communication between the in- | off valve to vary its time of action, substan-

" terior of the valve and the port 20 and bal- | tiallyas described, and for the purpose speci-
ancing-chamber 21, which port and chamber fied. L, | 100
are connected by the passage 24, so that the 4. In an engine, the combination of the
pressure upon opposite sides of the valve is | steam-chest having avalve-chamber and pas-

45 balanced. - - " | sage 27leading from theinterior of said steam-

In a prior application filed by me Iebru- chest to one end of said chamber, the ports,
 ary 14, 1888, Serial No. 263,973,1 have shown, | opposing balancing-chambers, and connect- 105
‘described, and claimed an engine having a | Ing-passages, the valve E, of a tubular form,
piston and oscillating cylinder with valves | open at the end and provided with side open-

5Q congisting of amovable part, which rocks with | ings, the spindle 9, on which said valve 1is
the oscillating movement of the eylinder and mounted, and the screw 18, bearing on the
is provided with radial ports, and a station- | end of said spindle, substantially as described, 110
ary. part having radial ports, in combination | and for the purpose specified. |

with a cut-off in a steam-passage leading to | -
55 sald poris and a governor connected with | JOEL T. CASE.
" gaid cut-off for varying the time of operat- Witnesses: |
ing it relatively to the opening and closing of JAMES SHEPARD,

the valves proper, and thereforeIdo not claim JOHN EDWARDS, Jr.
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