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S To all whom zt mwy CONCErn:

Be it known that I, JOEL T. CASE, a citizen
of the United States residing at Bustol in

the county of Ha,rtford and State of Con-

necticut, have mvented certain new and use-
ful Improvements in Steam-Engines, of which

‘the following is a spemﬁcatmn

My 111V611t1011 relates to 1mp10vements In

steam - engines; and the objects of my im-
provement are-to balance the pressure of the
contacting surfaces in the parts having the

~ steam-ports which act as valves, and also to

- _provide an automatic cut-off to regulate the
- admission of s steam to the valves proper of

s

the engine. .=
In the accompanymn' dra,wmb.._, Figure 1 is

"'-'fai side elevation of my engine, the shaft and
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sleeve of the governor being shown in sec-

tion on the hne y y of Flg 2. Fig. 218 a

vertical section, partly in elev&twn on the
line .z of Fig. 1. —~Hig. 3 is a side elevation

of the hollow axle of my engine. Fig. 4 is

~ a longitudinal section of said axle on line
zzof Fig. 3. IFig. 5 is a vertical section of

sald axle and piston online w w of Fig. 2,

~~ the same being on a larger scale than the pre-

- ._;40

- ports ¢, and the hollow axle with radial ports
d, which by the oscillating motion of the pis-

ceding figures. Xig. 6 is a side elevation of
the governor, the shaft and a portion of the

- governor bemﬂ' shown in section on the line
Yy Yy of Fig. 2. Figs. 7 and 8 are diagrams

showing the relative positions of the cut-off

- and the valves proper. Fig. 9 is a vertical
~ section, partly in elevation, of another style
~~ of engine to which my 1mpr0vements are ap-

plicable; and Fig. 10 is a vertical section of

MYy engine on the pl&ne of the hne W 10 of

Fig. 2.
" The main portlon of the enwme he1 ein de-

seribed is the same as that patented to me

November 29,1887, No. 373,880, and therefore

"need not be descrlbed 1n detml

A designates the case; B, the reciprocating

and oseﬂldtmw cylmder C, the piston; D, the
‘hollow axle; a,,ﬁthe eonnectmn‘-rod conneeted

by crank b to the main shaft L. The piston
or rocking block i8 provided with the radial

ton on sald hollow sha,ft act as the valves

RN go proper of the engine, in the manner fully !

« Ty

==

| shown and described in my aforesaid patent.
In order to relieve the contacting faces of
‘the two parts bearing these ports from undue
‘pressure, I form between said faces a cham-
ber or ehambers e, Figs. 3 and 5, which cham- 55
bers eommumeate with the interior of the
eylmder on opposite sides of the piston, by
means of perforations or passages f, so that

| the pressure on the ends of the piston may

be nearly or quite balanced by the pressure 6o
in the balancing-chambers ¢ between the |
contacting faces of the piston and hollow
axle. 1 have shown these chambers in Fig.

5 as formed partly by sinking into the inner

| face of the piston and partly by sinking into 635 ”

the face of the hollow axle; but said cham- .
bers may be formed by sinking 1nt0 one only
of these faces.

In Fig. 9 I have shown another style of en-
gine mth a balancing-chamber. (Indicated 7o
bv broken lines.) This particular form of
‘engine is made the subject of another appli-
catlon Serial No. 264,463, filed February 18,
1888. 1In this engine I de&bnates the cylm-
der, the lower end of which is of a semi-cy- 75
lindrical form, and is fitted fo and rocks
within a correspondmnly-shaped cylinder-

| seat having radial ports g, which lead from

the steam- ehambers on each side,-the end of
the cylinder being also provided with radial 8o
ports h, said ports acting as the valves proper

| of the engine during the oscillating move-

mentof the cylinder under theinfluence of the |
piston G and piston-rod H, which is connect-

ed to a erank-shaft. Althoun'h this cylinder 85
is represented in section, 1 have omitted the
ordinary sectional lines in order that I may
indicate by the circular broken line the bal-

| ancing-chamber % and by the parallel and

radial “broken lines the perforations m,which go
lead from said balancing-chamber to the in-
terior of the cylinder. The balancing-cham-
ber and perforations thus indicated by broken
lines are in the rear of the central section of
the piston and cylinder; hence the necessity 95
of showing them in br oken lines. Theeffect -
of this balancing-chamber is thesame as that
before descllbed and differs from that first

described only in the fact that it is formed
wholly in one of the contacting surfaces and ico
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| same time to: furnish a: bearing for the cut- . :

off. 1As in an ordinary governor,the springs

oo o balaneing-chamber: is between: (the contact—
oo ing faces of the twoipartsiin which ithe ports |

. . . . . . . . . . . . . . R . . : . : . : . : : : . : : : : : : H : : : : : H : : : : : : : . : : . : - H : H : H : : : : I

e my hinged or pivoted to sard head near 1‘535 tmn is illustrated by the: diagram Iig: 7, in 8@

Ui g periphery and provided with racks o, having |

oo fitted: on cthe shatt Ky and are: caused to re-

' ' hasattached to it a s ring s, the other endof | gine. This figure shows the valve properto = @ I
' | ‘be fully open, while at the same timethe cut-- 1 '
;ofﬁ 5 1s in such a position as:to: cut off all the go -
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movement of the weighted arms, acting upon |
the eccentric, gives a much more uniform lev- |

erage than is the case with the link-conneec-
tion. -

Upon the eccentric 7, I arrange the yoke 2,
the upper end of which is pivoted to the slide
3, mounted to move vertically on the rod 4 or

other suitable support, to which slide 1 con-

nect, by means of a rod, the cut-off 5. One
end of the hollow axle D is flattened a little
upon its upper and lower sides and is pro-
Jected somewhat beyond the side of the case
proper. Surrounding the projecting end of
this hollow axle is a steam box or chamber
K, supplied by steam through the pipe L, Fig.
1. The hollow axle D is also provided with
a horizontal middle partition 6, which is of
the full width of the hollow axle at the cut-
oft end, but only half the width of said axle
through the middle portion, where the steam-
ports are formed, the axle at this point being
divided by another partition at right angles
to the diaphragm 6 to separate the live-steam
~and exhaust ports of said axle, as in my be-
fore-mentioned patent. The end of the hol-
low axle D which enters the steam-chamber
KK 1s bored through transversely to receive
the cut-off .5, which cut-off is cylindrical for
a distance about equal to the throw of the
eccentric, and the remainder of its length is

skeletonized, so as to admit steam and at the |

closed at a fime when the valve proper is
fully opened, or it may be at any intermedi-
ate position. By this arrangement the steam
which supplies the valves proper is automati-
cally regulated by the cut-off at such times
relatively to the opening and closing of the
valves proper as to impart to the engine a
uniform speed, which may be varied at pleas-
ure by the adjustment of the springs of the
regulator. |

Inasmuch as the engine shown is a double-
acting one, the cut-off is necessarily arranged
for cutting off at each end; but it is evident
that if a single-acting engine is employed
one end only of the cut-off would work in
precisely the same manner, as herein shown
and described.

I claim as my invention-—

1. In an engine having a piston and oseil-
lating cylinder, the herein - deseribed bal-
anced valve, consisting of a movable part
which rocks with the oscillating movement of
the cylinder and is provided with radial ports,
and a stationary part having radial ports,
and which serves as the seat or bearing for
said rocking part, the confronting walls of
sald stationary and moving parts being also
provided with the balancing-chamber com-
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'mumoatmn‘ Wlth the mteuor of S&ld eyhnder

substantla,lly as de%erlbed a,nd f01 the pur-

7 .pose specified.

2. In an engine, the combmatwn of the hol-

5 low axle having radial ports and the rocking

~.block or piston fitted thereon, having ports
. acting in connection with the ports of sald
o hollow axleasvalves, said axle and piston hav-
~ .- 1ng between their confrontmﬂ' faces the bal- |
-ancmg chamber, substantlally as described,

. _and for the purpose specified.

-~ 3. 1n an engine having a piston and 08(,11-'
~lating cylinder, the valves consisting of a
| | movable part which rocks with the osclll‘atmfr
| movement of the cylinder and is prm*lded“
- with radial ports, and a stationary part hav-
~ingradial ports, in combination with a cut-
s off in the steam-passage leading to said ports,

412,’46'5,1 '

|

and a ﬂ'ovemm connected with said cut-off
for varying the time of operating said cut-off

20

relatively to the opening and closing of the

| valves proper, substantially as desembed and

for the purpose specified.

4, The combination of an eﬁn*me of the

class described with the steam- eha,mber K, a :

pipe inclosed in said chamber—as, for in-

stance, the end of hollow axle D—the middle
partition 6 within sald pipe, the cut-off 5,

sliding in said pipe and partition, and the

governor for operating said cut-off, substan-

30

tlally as descrlbed and for the purpose speci-

fied.
- JOEL T. CASE.
Witnesses: ' '- .k
-~ JAMES SHEPARD,

- JOHN EDWARDS, Jr.
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