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To all whom it may CONCErN :
Be it known that I, ADDISON C. RAND, of

the city and State of New York, have mvent

ed certain Improvements in Vﬂlve-Gears for
Steam-Engines, Steam-Stamps, Steam-Drills,
&e., of which the following is a specification.

My improvements relate to that class of |

valve-gear in which the valve 1s operated by
a motlon derived from the piston.

It is the object of my improvements to ‘Ldapt.

this elass of valve-gear for employment in an.
engine in which steam s used expansively;
and the main feature of my invention consists
in giving to the piston the capacity of 1mp.:u't-
ing to the steam-valve an intermittent motion
n ea,ch direction, whereby each complete move-
ment of the valve, whether oscillatory or re-

“ciprocatory, is effected by two successive steps,

the first step serving to impart sufficient range
of motion to the steam-valve to enable it to
close the previously-open steam-port and cut
off the supply of steam, thus leaving the stean:
in one end of the c¢ylinder to act expansively,
and the second step serving to continue the
throw of the steam-valve sufficiently to enable
it to onen the other. steam-port and admit
steam into the opposite end of the evlinder,
steam being admitted into the appropriate port
at the close of each stroke, and being cut off
at any predetermined part of the stroke, the
exhaust-valve, also operated by the piston, re-
maining open during each stroke until the in-
stant before the final movement of the steam-
valve admits steam into the cylinder.

The accompanying drawings represent my
invention embodied in that form of valve-gear
in which the valve 1s reciprocated by the ac-

tion of a T lever or rocker, the free ends of

which penetrate the cylinder and are oscil-
lated by collisions alternately with the oppo-
site inelined end walls of a recess in the periph-
ery of the piston.

In these drawings, Figure 1 is a central lon-
oitudinal section of the cylinder and valve-
Chebtb exhibiting the piston in elevation,show-
ing the steam-passages and the steam and ex-
hau&,t valves and the T-levers by which the

valves are respectively operated. Fig. 2 1s
a transverse section through the line & 2 on
Fig. 1. Tig. 3 is a view of the exhaust-valve

Seat. Flg.

shown in dotted lines in Iﬂn 1,

the line y ¥ on Kig. 1. Figs. b, 6, and 7 1llus-

trate a modification in the arrangementof the

valve-chests with relation to the ¢evlinder, Kig.

5 being an elevation, Ifig. 6 a transverse sec-
- tion through the line 2 2z on Fig.

5, and .Fig. 7
an end elevation thereof.

The drawings represent a steam-cylinder, A,
provided on one side with an exhaust- valve
chest, B, and upon the nther side with a steam-

| valve chest, C.

Steam is admitted into the exhaust-valve
chest throngh the steam-pipe D, and Dby its
pressare holds the exhaust-valve I against its
seat E'. IFrom the exhaust-valve chest steam
is conducted through the steam-passage d into
the chest C of the steam-valve If, by the opera-
tion of which steam 1s admitted alternately
into the opposite ends of the ecvlinder through
the inlet - passages f and /7. The exhaust-

steam escapes through the passages ¢ and ¢

alternately, and through the exhaust - valve

into the space surrounding the exhaunst-valve.

lever 122, from which 1t 18 discharged through
the exhaust - pipe I£%, the mounth of which 1s
The steam-
valve It is held upon its seat F/ by the press-
ure of the steam in the chest C, and 1s recip-

rocated by the oscillation of the T-lever I‘3 |

apon its pivot It

The freeends I and [ I"’ of the Lxlmust 1lve

lever K2, which oscillates upon the pivot S

are alternately projected. into the path of the

piston, from which they are thrown by collis-
ions, respectively, with the inclined end walls,
G and G/, of a recess tormed in the pempher\

of the plston H.
As represented in Fig. 1, the {ree end E° of
the T-lever E? has just been so thrown ount of

the path of the piston by collision with thein- go

clined end wall, G/, of the recess, and in oper-
ation will remain 1n the position shown until
the other {ree end, &% 1s brought by the in-
ward movement of the piston- into collision
with the opposite inelined end wall, G, of the
recess, the parts being so proportioned that
the collision of the free end L' with the in-
clined end wall, G, will immediately precede
the collision of the same end wall, G, with the
free end I of the T-lever I whlch operates
the steam-valve, the object of this order of

is a transverse section through ) operation being to close the mouth ot the ex-
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haust-passage immediately before steam 1s ad-
mitted into theinlet-passage toeffect the stroke
1n either direction.

In the position shown in Ifig. 1 the iree end
It of the T-lever 112 is Iepmsen‘red as bearing
upon the periphery of the largest portion H of
the piston, having been thrown into that Po-
sition by collision with the inclined end wall,
G/, while the free end It is represented as rest-
ing upon the bottom of the deep central re-
cess, I.

By theinward movement of the piston in the
direction shown by the arrow ¢ the free end 1
of the T-lever K2 will be brought into collision
with the inclined end wall, J, of the deep re-
cess I, and, riding over the inclined end wall, J,
will be brought to a bearing npon the bottom
of the shallower recess K. Af the same time
the free end IF? will be rocked mmward antil it
bears upon the bottom of the opposite end por-
tion, K’, of the shallower recess, thus holding
theT-lever F2stationarv. There will thus beef-
fected apositive movementofl the inletor steam
valve of the precise range required to enable

1t to close the inlet- pdsmgej without opening |

the inlet-passage /.

3y the continued inward movement of the
piston the free end I of the T-lever will be
brought into collision with the inclined end
wall, G, of the shallower recess, and, riding
up over that, will bear upon the largest diam-
eter, H, of the piston, and by the consequent
further oscillation of the T-lever E? the valve
It will be thrown sufficiently far to open the
inlet-passage 7/ and admit steam into the bot-
tom of the cylinder. In this position the free
end IF° of the T-lever will rest upon the bottom
of the deep recess, I, and by the return move-
ment of the piston will be at first brought into
collision 'with the inclined end wall, J’, of the
deeprecess, and subsequently with theinclined
end wall, G/, of the shallower recess, first
closing the inlet-passage f/, then, by its fur-
ther movement, opening the inlet-passage f.

In the (lm,uln s the central portion of the
piston is 1q>1mcntcd as being tarned down to
form annular recesses in its periphery, thus
adapting the structure for employmentin rock-
drills, in whiceh the
reciprocating movement, is made to rotate in-
termittently npon its longitudinal axis.

It will of course be understood that in those
cases where a rotary movement of the piston
15 not required a narrow longitudinal groove
may be formed 1 in the periphery of the pl%ton
having its central portion deeper than its end
portions, and that such a groove, being pro-
vided with inclined end w Lllb, will answer the
saine purpose in operating the T-lever I as
the annular recesses shown 1in the drawings.

piston, in addition to its

The part of the stroke at which steam is cut
off depends npon the length of the deep cen-
tral recess, I. 'The shorter that recess the
earlier in the stroke will the cutting off be ef-
fected, and In practice the length of the deeper
recess I, and consequently the part of the
stroke at which the steam is cut off, will be de-
termined with reference to the char:-_wter of the
work which the engine 1s to be employed to

| perform.

That part of my invention which consists in
the provision of bearing-places at three difter-
ent distances from the longitudinal axis of the
piston may be employed to operate various
kinds of valve-gear in cut-off engines. If de-
sired, these bearing-places may be formed in
the periphery of a collar affixed to the piston-
rod outside the cylinder, for the
working a valve pl"m*ld{_,d with a stem or shatt
prq]ectlnn outside the valve-chest, this part of
my invention being present in any engine 1n
which the steam - VEL]VL is given a two-step
movement by mechanism actuated by the pis-
ton. o

I claim as my invention in a steam-engine
in which the inlet or steam valve 1s operated
by the piston—

1. The combination of the steam-valve Fand

the T-lever K2 with a piston the periphery of

which is recessed to variable depths, substan-
tially as and for the purpose set forth.

2. The T-lever It%, for operating the steam-
valve I, provided with the free ends I and
%, in combination with the bearings K and K7,
formed by the relatively shallower part of the
recess Lin tllcpu iphery of the piston, whereby
the valve 1s held stationary at the LOIIL]HHI()I]

of the first step of 1ts movement in erther di-

rection, substantially as set forth.

3. Thecombinationof thesteam-valve If and
its actuating mechanism with the exhaust-
valve E and the T-lever I, operated by a re-

t‘b‘% in the periphery of t]w piston, substan-
tially as set forth.

4. The exhaust-valve E and the exhaust-
valve chest B, in combination with the steam-
pipe D and Lhe conducting-passage d, where-
by the exhaust-valve 1s 1.]01(1 upon 1ts seat by

the pressure of the live steam, substantially as

(lebu*lbed
. In combination WIth avalve and suitable

i1_1te1 vening mechanism, the piston H H, hav-
ing formed 1n 1ts periphery recesses of variable
depths, substantially as and for the purpose
set forth.

DDISON C. RAND.,

- Witnesses: |
HrNry M. COWLES,
GILBERT WESSELLS, Jr.
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