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TOII\T F. ALLE\T OF NEW YORK, N. Y.

MPROVEMENT IN CUT OFFS FOR STEAM-ENGINES.

Speciﬁcation foi“ming part of Letters Patent No. 16,781, dated March 10, 1857.

To a,ZZ whom it QY COTLCETFT: -
e 1t known that I, JOHEN F. ALLEN of the
city, county, and State of New York, have in-
vented a newand useful Implovement 1n the
Cut-Offs of Ste.:ml-Encrmes, and I do hereby
declare that the following is a full, clear, and
exact-description of the same, refe1 ence bemﬂ
had to the accompanying dmwmws formmﬂ'
part of this spemﬁeatlon in whwh——
Figure:l is a longitudinal central section
of thesteam- chest, valve- seat, slide-valve,and
cut-off of a Ste:sbm-ennme 1llustmtmn my im-
provement. Fig. 21s a detail view of a part
of the cut-off.
Similar letters of reference 111(11(3&te corre-
sponding parcs in both figures.
This invention consists in a certain mode
of applying and operating the cut-off of a

slide-valve engine for the purpose of cutting

off the steam Instantaneously without any
previous unnecessary contraction of the open-
ing of the port at any pointbetween the com-
mencement of the stroke and the half-stroke
of the piston.

1'o enable others skilled in the art to apply
my invention, I will proceed to describe its

construction and operation.
@ @ 18 a seat resembling theslide-valve seat

of any short slide-valve engine with the usual
arrangement of the two steam-ports b b’ and

exhaust-port c.
A A’are the cut-off valves, consisting of flat

plates of metal of sufficient 1enn*bh mld width

to cover the ports b b/, Iespectwely, with an
amount of lap at the sides and ends suffi-
cient to insure the perfect closing thereof.

B is a box having on its upper orouter face
another valve-seat ™ a*, of similar form to
¢ and containing a Slmllcu m}.ann*ement of
steam-ports O* ¥ and e\haust-pmt c*. This
box is bolted to the top or exterior of the
seat - «, with the port 0™ exactly opposite
the port b, and the port 0’* opposite the port
b’. Tt contains suitable cavities ¢ ¢, to re-
celve the valves A A’ and admit of their
traveling a sufficient distance to open and
close the ports b ' in the lower or inner seat,
¢ & These valves open the ports O b’ by
movements toward the ends of the box B,
and close them by movements in an opposﬂe
direction.

d d" are stems attached to the valves A A’
andworking through stuffing-boxes e ¢’ in the
ends of the box B.

—

D is the main slide-valve, constructed like
any short slide-valve, fitted to the seat ¥ a*
and working over the ports b* 0™ in the usual
manner, receiving motion from an eccentric
or such other devwe as is gener ally employed
to work theslide-valveof an engine,or through:
any suitable mechanical means connected
with its stem J’. This valve is furnished
with an additional stem f at the opposite end

to f/, working through a stuffing-box 2 in the

‘Steam-chest b Whlch incloses the valve D in

the same manner as the steam-chest of an or-
dinary short slide-valve engine. |
E E’ are pistons attached to the- V&]VG—
stems d ¢ and fitted into two stationary cyl-
inders K I/, which receive steam at their
outer ends 1111011011 pipes ¢ ¢ from the ordi-
nary steam-passfw es ot the engine, each cyl-
Inder receiving steam from the passage to
which beiongs the valve A or A’, to which its
own piston is attached for the purpose of ad-
mitting steam to the cylinder to close the |
valve to cut off the steam. |
7" are two spring-catches, attached one to
each of the cylinders I I, for the purpose of
holding the pistons back in the cylinders,
and thus holding open the cut-off valves till
the propertime for the pistons to be operated
upon by the steam to close the said valves. -
These catches rest against the side of the

pistons when the valves are closed in the

manner shown in Iig. 2, which exhibits a top
view of the piston K z‘md 1ts respective cateh

7 and a section of the eylinder I¥.

k k" are foot-pieces attached rigidly to each
of the stems fand 7’ of the slide- valve for
the purpose of pushing back the pistons E
E’ in the cylinders F F’/ to open the cut-off
valves. |

[ are two small levers pivoted by fulerum-
pins m m’ to the heels or upper parts of the
foot-pieces and working agfunst the inner
faces of the spring- cateheq 7 7" as the slide-
valve w orks back and forth.

n n are two sliding pieces fitted to slide in
guidesupon the back of the steam-chest C, op-
pomte thelevers/{’,and connected by twolmks
00" with a sliding bar p, which moves perpen-
dicularly tothe movement of the valves oppo-
site the centerof the steam chest. Theobject
of the sliding pieces n n/, which are adjusted -
both together toward or fi om the two levers{{’
by lowermﬂ or raising the sliding bar p, is to -
stop the upper arms of the leversin the move-
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ment of the said levers with theslide-valve, to
give an increased movement to the lowerarms
of the levers, to make them operate on the
- ecurved portions near the extremities of the
spring-catches 797, to throw the said catches off
the pistons E E’, to liberate the cut-ofi valves
and allow them to be closed by the pressure
of thesteam ontheirpistons EE’. The curved
form of the ends of the spring-cateches 1s1llus-
trated in the top view, Ifig. 2, where the lever
[ is exhibited in section as bearing against
the said curved portmn of the spring-catch
7 and holding the tooth 5% of the said catch off
the piston 108

g q" are stops secured to the engine-cylin-
der to stop the pistons E E’ when the cut-oft
valvesare closed by the pressure of the steam
on the pistons. These stops may be fitted
with buffers or elastic cushions.

r 1’ are two small stop-pieces, (shown dotted
in Fig.1,) one on each foot-piece k and &', for
the levers [’ to rest against during a portion
of the operation.

The operationisasfollows: I‘he slide-valve
D operates upon the seat ¢* a™ in the same
manner as an ordinary slide-valve works upon
its seat. While it is making the necessary
movement to open the port 6™ or 6™, leading
to either end of the engine-cylinder, the toe
or lower end of the foot-plece at the op-
posite end of the valve to that port comes
in contact with the piston K’ or L of the
cut-off valve of the port 0" or b, leading to
the opposite end of the eylinder and drives
the said piston back in its cylinder IV or
K, and opens the cut-off valve A’ or A, ready
for thesucceeding stroke of the engine-piston,
but the valve-piston is not operated upon by
the foot-piece till after the hali-stroke of the

valve, when there is no steam in action on

the valve-piston. At the same time the lever
[ or I’ belonging to that cut-off valve A or
A’ whose respective port is being opened by
the slide-valve remains against the stop-
piece r or ' of its respective foot-piece till
the upper end of the said lewl strikes the
adjustable sliding piece n or n” and is there-
by arrested, when the continued movement
of the foot—piece and the fualerum-pin m or
m’ of the said lever causes the lower end of

the lever to move on faster than the foot-piece .

and by the action on the bent part of the
spring-catch 7 or 4’ to throw the tooth of the
catch off its respective piston K or K/, which
has up to this time been held back by the
said catch with its respective valve A or

A’ open, but which, being exposed to the

pressure of the steam admitted through its
pipe 7 or 7/, is now consequently forced for-
ward with a very sudden movement,thus in-
stantaneously closing its 1eapeet1we cut-oft
valve and cutting off the steam. It will be
seen thatthe time of cutting off depends upon
the position of the sliding pieces n n’, which

are stationary, except when operating to vary
the time of the cutting off, which 1s earlieror

|
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Iater in the stroke of the engine-piston, ac-
cording as the said pieces are forced farther
apart or drawn nearer together. In Kig. 1
the slide-valve D is supposed to be just com-
pleting its stroke to the right and the piston
E’ to have been pushed back in its cylinder
I to open the valve A’ and just caught by
the cateh 7, the engine-piston to have arrived
at half-stroke to the right, and the lever [ to
have struck the %hdmn* plece 1, and the pis-
ton K to have been liberated by the action
of the said lever and the steam cut-off at
the left-hand port by the valve A. As the
slide-valve D moves to the left, the lever

I’ comes into contact with the sliding piece .

n/, and at a suifable time after ‘rhe half-
stroke of the slide-valve D, and the com-
mencement of the mov ement of the engine-

| piston to the left is caused to operate on the

catch 4" to liberate the piston E’ and allow

the valve A’ to be closed by the pressure of

the steam on said piston, and the foot-piece
o pushes back the piston E to open the valve
A, ready for the admission of steam to the

port b at the proper time for the commmence-

ment of the stroke of the engine-piston to
the right. The slidinn' bar p, by which the
blulmn* pieces n n” are a,d]usted is intended
to be either set by hand to adjust the said
pieces n n’ to cut off at any fixed point In
the stroke of the engine-piston, or to be con-
nected with a governor and operated there-
by to control the speed of the engine by the
variations of the.cut-off. A pair of cams
may be substituted for the sliding pieces n
n’, and would operate on the levers [ {’ in an
equivalent manner.

This invention may be adapted to any
slide-valve engine at present in use at small
expense, using the same steam-chest and
slide-valve.

[Taving thus fully described my invention,

I will proceed to state what I claim and de-

sire to secure by Letters Patent:

1. The arrangement of the sliding eut-oft
valves A A’ to work on a separate seat ar-
ranged inside of the seat of the main valve
dlld having a precisely-similar arrangement
of ports to the seat of the main slide- valve,
substantially as herein described.

2. Though I do not claim the closing of
the cut-off valves by steam-pressure, I claim
the foot-pieces k& k" and levers [ !, attached
to opposite ends of the main slide-valve
and operating in connection with pistons E
E’, that are attached to the cut-off valves

and work in cylinders connected with the
‘main steam-passages and with spring-catches
17’, that retain the said pistons, and adjust-

able sliding pieces n " or their equivalents,
substantially in the manner herein specified.

JOHN . ALLEN.
YWithesses: | |
V. TUSCH,
HeNrY 1. BROWN.
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