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10 all whom it may concern:
Be it known that I, FREDERICK E. SICKELS,

g citizen of the United States, residing at New
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York city, in the county of New York and

State of New York, have invented certain new

and useful Improvements in Steam-Engines,

of which the following is a specification.
- My invention relates to improvements on

‘that class of steam-engines adapted to be con-.
trolled by the operator’s hand, as described.

in the patent granted to me September 12,
1848, No. 5,765, which has what is there called

“a “regulating-connection,”” and it has vari-

ously been called a *‘sensitive valve-motion,”
or a ‘“differential motion,”” and is also known
by other names. ' . |

~ The objects of my improvementsare toover-
come the difficulties encountered in properly
regulating this motion. One of these diffi-
culties is caused by the steam, which, while 1t

it is moving the engine and closing the steam-

“port, has a tendency to expand and force the
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piston farther than is required—i. e., to ‘‘over-
run,’’ and thus reverse the motion and cause
“‘jumping’’ or *‘dancing’’ of the piston, as
it hasbeentermed. Thistendencytfo ‘‘Jump’’
or ‘‘dance’’ is increased as the sensitiveness
of the valve-motion is increased relatively to
the motion of the piston. | |

The objects of myimprovements areto over-

 come this tendency by means of an automatic
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steam-brake acting to stop the engine as the

valve-motion comes toits central position, (and.

thus resist the expansive force of steam and

the momentum of the moving parts,) and

which brake is released as the valve.motion
passes away from its central position and steam
ig applied to the driving-piston to produce
motion in either direction.
matic brake has to come into operation only
as the main steam or admission ports are closed

to stop the engine, and again be released as |

* the steam-ports are opened, it must actwith

45

“oreat rapidity at the moment 1t 18 desired. to
arrest the moving parts, and be as suddenly
released as the main steam-ports are opened
to cause the engine to move.

I have hereto-
fore applied a constant brake; but this entalls,

among other disadvantages, a constant resist-.

Now, as the auto-

ing in doing its work. I now overcome this

difficulty by means of a brake controlled by &
valve operated by the same motion that ap-
plies the steam to move the engine, so as to
preserve the same relative position of themain
admission valve or valves, and what I call the
‘“brake-valve.’’ | |

In the accompanying drawings, Figure 1 1s

53

a vertical seetion of an engine having means -

for stopping the motion of the piston-rod, con-
structed according to my improvement. Ifig.
2 is a top view of the same. Tig. 3 1sa horl-
zontal section through the-line x = of Fig. 1.
Fig. 4 is a transverse section of the steam-
valve,taken on the same line as Fig. 3, but on

a larger scale. Fig. b is a transverse section
of the valve online y 4 of Fig.1. Fig. 6 rep-

resents a vertical section of a double-cylinder
engine working on a crank-shaft, and having
my invention applied thereto, the section be-
ing through one of the cylinders on one side
and through the valve-chest on the other, and
through the brake-cylinder, valve-chest, and
valve. Fig. 7 is a transverse section of the

brake-valve casing, taken through the steam-

port on line z 2z ot Fig. 8. Fig. 8 1s a longi-
tudinal vertical section of the double-cylinder

engine. Tig. 9 is a front view of the vibrat-

ing arm used to operate the brake-valve, its
supports being at each end of its long central
trunnion. Fig. 10 is a rear view, partly in

section, of the. regulating - connection carry-

ing the brake-valve-vibrating arm. Fig. 1118

-a front view of the hand-wheel, having 1n sec-

tion the cam used to operate the vibrating
arm; and Fig. 12 is a top view of said cam.
The invention will first be described in con-
nection with a single-cylinder engine, asshown
in Figs. 1-to 5, inclusive. |

In said drawings, A represents a cylinder;
|'A’, the piston therein; A® the piston - rod,

having at its upper extremity a square block,
A®, fitting against guides A%, mounted upon a
hollow eylinder, A% forminga partoftheirame

A%, The cylinder A is provided upon’one side

with the piston-valve, having astem, a;carry-
ing disks ¢’ and ¢’at a-suitable distance apart.
Between said piston-valve and the main cyl-
inder are placed the steam-port ¢’; between the

50 ance to be overcome while the engine 1s mov+ | passages ' and ¢, leading to the end of the cyl-
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- chamber the exhausts ¢’ arelocated.
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inders, respectively. Ateachend ofthe valve- | and brings the steam-port " of the valve b

Uponone
side of said valve-chamber there is an open-

ing, a’, to lead steam through a pipe, a°, to a
valve-chamber, «’, containing a piston-valve,
b,that I call a ‘‘brake-valve;’ and the combi-
nation of said valve, the brake controlled
thereby, and the main admission-valve forms
the principal part of my invention. The
valve b 13 connected to the stem ¥/, secured to
the end of the stem « of the main valve. It
passes through a stuffing-box, A’ and extends

sufficiently above said box to be connected to a.

hand-lever, B, under the control of the opera-
tor. The upper end of the stem b is retained
vertically or supported laterally by a guide,
A’ secured at one end to the top of the guide

A’ The hand-lever B is formed of two bars,

pivoted at one end to the block A®atthe upper
end of the piston-rod A%  The outer end ofthe
lever B carries between the two bars a handle,
B'.  Upon the stem 2’ is secured a cross-head.
0*, having pivoted thereto the upper end of
two small links, 0, and the lower end of said

links are pivoted at 0*to the bars B of the

hand-lever. The valve bis in the form of a

cylinder, having a disk, %, at each end. The

body of the cylinder ? is provided with longi-

tudinal perforations extending the whole

length, for the passage of steam, and balance
the pressure of steam upon the disks at the
Kach disk b*isprovided
with an annular groove, % open toward the
middle portion of the cylinder . Said 2roove
b° opens, adjacent to the outer end of the cyl-
inder b, into a series of radial openings, b7,
placed around the periphery of each disk, to
conduct steam into annular portse, formed into
the casing of the ¢ylinder 0, and this opening
¢ leads info the end of a shallow cylindrical
chamber, A’ formed between the inner end
of the cyllnder A’ and the head of an interior
metallic eylinder, C, within which is placed a
wooden plug, €. The cylinder C is provided
with a semicireular groove in the outer end
thereof, of sufficient size for the free passage of

“apiston-rod, A*®. Opposite the end of the cyl-

inder C, and in continuation thereof, is placed

an abutting-ring, C°, and opposite the outer

end of the plug C'is placed a wooden plug,
Uy to support one side of the piston-rod A>
against pressure exerted against its opposite
side by the wooden plug ¢/ under the action
of steam admitted in the chamber A?, The
abutting ring C* and plug C* are sustained
and kept in position by means of a cap, C,
bolted to the end of the cylinder AZ.

‘The parts C O’ form the brake mechanism

‘against the piston-rod A? by means of steam

acting against the head of the eylinder C, as

shown in Fig. 1, in which position the brake is
shown as applied to the.engine. Ifitis desired

to release the engine and admit steam above

the piston, for example, the operator lifts the

handle B" a short distance. This elevates the
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stem 0" a corresponding but smaller distance |

above the annular ports Cin the casing of said
valve, and thus shuts off steam from both pas-
sages, and consequently from the chamber A?,
at the same time opening the lower passage, ¢,
into the exhaust-chamber of the valve b, but
under said valve, permitting the steam in the
chamber A” to exhaust and escape through the
ports «’. The brake is thus released from its
action upon the piston-rod A? and the piston
can move downward without impediment un-
til the head A® has become lowered enough,
as well as the end of the hand-lever connected
thereto, to lower the steam-valve ' by means
of its links 5%, and thus bring the valve D,
attached to said stem, again to the position
shown in Fig. 1. The passages 57 are thus
brought again in line with the ports e, through
which steam is admitted to the chamber AP,
against the head of the brake-cylinder U,

‘and its plug €, bearing against the piston-

rod, clamps it and arrests its motion. At the
same time the stem « of the valve of the main
cylinder is brought down, and ecach disk «

closes the passage a' ¢, holding the engine at-
rest 1n that position until the handle is again

moved.

- In Figs. 6 to 12 the same invention is shown
applied to a double-cylinder engine suitable
for steam-steering and other purposes, which
engine is substantially as shown in my patent
of December 27, 1881, No. 251,477. In said
figures the main cylinders are shown at 1D,
each one being provided with a piston, 1Y,
piston-rod D?* and cross-head D? the latter
‘being retained by guides E, attached to the
frame . Tach cylinder is provided with
steamn and exhaust ports controlled by the
piston-valve I, having a disk, F, at each end
thereof. EKach valve-stem is kept in position
by guides G, bolted to the end of each steam-
chest. The brake-cylinder ¥ and its piston

H’ are placed between the main cylinders D,
the cylinder H being bolted to the flange of

the cylinder D at H®. The brake-valve con-
trolling the motion of the brake-piston H isa
piston-valve having two disks, 7, adapted to
move longitudinally into the valve-chamber.
Steam is admitted into said chamber through
the pipe 2" on the side thereof, and exhausts
through the pipe 4* into the bottom thereof.
The valve-stem 7% is controlled by the oper-
ator, as will be hereinafter explained. The
Dbrake-piston H' is provided with a stem, H°,
ab the upper end of which is pivoted one end
of the lever H* while the opposite end is con-
nected with the brake-strap H?, passing around
the brake-wheel H". _
thereto, between its two ends, two transverse

sleeves, H', one on each side thereof, through

which passes a journal, H® pivoted within
two boxes, F’, projecting from the frame It
the latter being shown in Fig. 6. ?
The valve-stem 7° is operated as follows:
-Within the axle of the main crank I passes the
journal % of the hand-wheel K, said journal

The lever H* has secured
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being retained connected to the crank by means |

of the nub %', set in a recess in the crank. To

the side of the hand-wheel K is secured a |
crank-pin, K? upon which is placed the shd-
ing block K°, that gives motion to the link or

1*egula,t11w eonnectlon K*. This link carriesa
pin, K?, that is pivoted to a erank, K° upon
the’ enﬂ*me -shaft. It carries, also, a 110110w
Journzﬂ K, upon which is mounted the valve-
connecting 1‘0(1& k?, leading to the main valves
~of the engine. To this 1111]1 K* is pivoted at

'k’ the wbratmﬂ' arm L, the outer end of which

18 provided with a 5pl1eriml roller, I, resting
in a segmented trough, &%, (see I‘ws 11 and
12,) secured to the Smle of the hand-wheel K.

This trough has in the middle of its length an

outwardly -diverging projection, %°, to throw

the outer end of the arm L outwar dly from the

wheel K. The outer ends of the trough k'
are sliehtly curved inwar ‘dly to make up for

‘the v1b1"at10n of the arm L while moved by

the block K?* - The inner end of the arm L
is provided with a spherical socket, to receive
—one end of the ball-shaped head m of the con-
necting-rod m’, passing through the hollow
30111?11'11 K. The outer end of the connecting-

rod m hasalso a ball-shaped head, m* that ]'SI

received into the spherical socket of the vi-
This arm M is provided with
hollow trunnions M’, through which passes a
bearing-bolt, secured at each end to ears E°,

cast upon the valve-guides G. The lower end_

of the arm 18 connected to the valve- stem 7’ at
i', where ascrew-socket, 2°, 1s provided, sothat
the length of the valve- stem can be regulated.
The operation is as follows, the 1)&1*1:5 being
as shown in Figs. 6 and 8, in which-the valves
are shown in the middle 1)01*131011 and the brake
on: If it is desired to start the machine, the
operator takes hold of one of the handles upon
the wheel K, and, moving it a short segment

of a cirele upon its Shaft slightly moves the

pin KX* to one side, and said pin moves the
block K* in the same direction, and said block
moves the link K* in the same direction and

moves the arm L in‘the same direction, the

lower end of said arm passing beyond the pro-
jection &° in the trough, and is moved in to-
ward the engine. This throwsthe rod m’ out-
wardly, causing the arm M to rock upon 1ts .
journal and brmn its lower end toward the

engine, and with it the stem I’ of the brake-

valve, that closes the port 2° against the en-
trance of live steam and opens 1t for the es-
cape of steam already in the brake-cylinder
H, and this releases the brake. "In the mean-

| 'tu:ue the steam-valve having been moved by
" the v1b1"Lt10n of the hollow Journal K, attached

to the link K*, steam is applied to the engine,
causing it to 1110’?*6 in the same direction “that
the handle had been moved, until the link is
vibrated so as to bring the valve driving pin
or hollow journal K’ baclk to the position from
which it started, and as showrn in the draw-
ings, in which pf}smon the main steam-valves

moved and applied steam to the brake cylin-

“der and put on the brake.
Instead of the steam applying the bm]x.e, the

‘brake may be released by the steam if a weight

is employedto set the brake, it being only nec-
essary to reverse theaction of the brake- valve;

or a spring may be substituted for a Welo‘ht

This weight or spring should be attached to  the

brake-lever or brake,to put on the brake when

the steam is used to hold it off.
Instead of the brake-cylinder and piston, any
receptacle capable of having a movement un-
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der the pressure of steam may be used to op- "

erate the brake—such as a bellows, reservolr,

or an elastic diaphragm—as the 1110131011 neces-
sary to set and release the brake can be very

| small,and the brake can be made like a clateh,

 to hold and release the engine by positive or

vielding stops, it being 1‘)1*eferable to arrest
the engine with a StOp nearly positive, and
veb hfwmﬂ enough clasticity to avoid a violent
jar as 1t comes mto aetion.

Air or-any elastie gas under presqure may

“be used instead of stcam with an engine hav-
‘ing a brake-valve and brake, substantmlly as
.' herein described, asthe ) 311111131110* or dancing 18

liable to occur with any elastic gas, and will

80
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be corrected by the action of the antomatic

brake-valve and brake, as herein shown,when
they are combined with a sensitive Valve -10-
tion in the operation of a steam-engine having

or double engine working with one, two, three,
or more distributing and reversing valve or
valves, and having snnple or cmnplez: move-
ments and connections to these valves, as the

93

such sensitive valve-motion, elfhel on a Smﬂle o

10O

jumping or dancing is ereated by the Jmntae«- |

tion of the expansion of the propelling-gas
and the momentom of the moving parts, and
this excess of motion can be corrected by a

brake-valve and brake acting to stop the en-
oine, as the jumping or dancmn 1s liable to

occur without regard to the number and kind
of valves and connections that may be used in
the engine or engines. The operation is only
requir ed to eneountel the additional resistance
offered in working a small valve to apply or

release the brake whﬂe encountering the re-
‘sistance due to the friction of the adnussmn

valve or valves. In cases where a valve or

105
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valves are used to reverse the action and sep-

arate distributing valve or valves are used in
connection therewwll the brake-valve must be
set to apply and 1‘elease the brake, as the re-

of the Ste%m to produce motion of the engine

in either direction; and the kind of brake- Valve'

shown in Figs. 1, 2 3, 4, and b may be used,
as 1t releases the bra,l«,.e in moving either Way

from a central position, while the reversing

valve or valves would give steam 1n moving
in either direction from : a central position.
When a cam is used to operate the brake-
valve, as in I'ig. 12, the shape of the cam may
be made to suit the valve, as shown in Fig. 8,

areagain e]ose(l md the brake- Valve has agaln | Whl@h moves. only in one direction to release

120
versing valve or valves alter the distribution
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the brake. If a valveis used, as shown in |

Figs. 1, 2, 3, 4, and 5, the cam may be made
to move it both ways from a central position
to release the brake. The brake-valve must
be adjusted to apply the brake, as the valve or
valves controlled by the sensitive valve-mo-
tion shut off the supply of steam in bringing
the engine to a state of rest, and the greater
the number of valves between the boiler and
the steam-piston the less (other things being
equal) dancing will occur. The brake may
bear continuously aud be only set tight by the
action of the brake-valve as the dancing is

likely to occur. -

In steam-engines having two cylinders, with |

distributing valve-gear to each cylinder, and
the passages brought together, so that one
maln reversing-valve operated by a differen-

tial or sensitive valve-motion is used for both

cylinders, the brake-valve should be con-
nected to this sensitive valve-motion, so that
as the reversing-valve closes the brake-valve

- will apply the brake or allow it to act so asto
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stop the engine and prevent dancing; but the
tendency to dance wiil depend on the sensi-

tiveness of the reversing valve-motion as com-
pared with the motion of the engine as modi-

fied by the extent of the passages between the
various valves. The tendency to dance will
increase with the promptness with which the
pressure of steam is reversed upon the piston
or. pistons of the engine or engines, other
things being equal, and the brake-valve must
be set to act with greater promptness as the
tendency to dance increases, so as to stop the

engine before it moves far enough to reverse |

the steam and jump back or dance, thus fix-
1ng the position of the piston with a degree

- of accuracy that would be otherwise unat-

40

tainable with the use of a sengitive valve-mo-
tion alone, and at the same time allowing the
operavor to work the engine with ease.

valve to apply the

1 S - 204,086

Having now fully described my invention,
I claim— | | |

1. In a steam-engine, a valve mechanism
consiructed substantially as described, and so
combined with a brake-valve as to act auto-
matically to apply the brake, substantially as
set forth. |

2. Inasteam-engine, a brake-valve connect-
ed with the main valve and automatically op-
erated by the valve mechanism of the main
brake, substantially as de-
seribed. - |

3. In a steam-engine, a brake-cylinder and
brake-valve connected with and automatically
operated by the valve mechanism of theengine

to apply the brake, substantially as described.

4. In a steam-engine, the combination of a
brake-lever and its connection, as described, a
brake-valve, and operating mechanism to au-

tomatically admit the steam upon the brake-

piston to apply the brake, substantially as de-
scribed. |
- 5. In a steam-engine, the combination of the
main steam and exhaust passages, a steam-
brake cylinder, and steam-passages leading
thereto, with a brake valve and lever to auto-
matically apply the brake controlling the
steam to the . main and brake cylinders, sub-
stantially as deseribed. |

6. In a steam-engine, the combination of &
brake with a valve mechanism, constructed
substantially as deseribed, which valve mech-
anism 18 adapted to be moved by the operator
to start the engine and release the brake, and
is automatically meved to stop said engine,
substantially as set forth.

In testimony whereof I affix my signature in

presence of two witnhesses.

FREDERICK E. SICKELS.
Witnesses:

10, E. MASSON,
L. C. H1r.1.8.
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