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UNITED STATES

PATENT OFFICE.

WILLIS D. SHERMAN, OF BROOKLYN, NEW YORK, ASSIGNOR TO HIMSELF
AND CHARLES B. JOHNSON, JOIIN J. WILSON, ELLIS H. BAILLIE, FRANK
B. JOHNSON, AND ELBERT SNEDEKER, OF SAME PLACE. . :

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 532,250, dated January 8, 1895,
' Application filed March 22, 1894, Serial No.504,741, (No model) '

To all whom it may concerwn:

Be it known that I, WILLis D. SHERMAN, a
citizen of the United States, and a resident of
Brooklyn, in the county of Kings, State of

5 New York, have invented a certain new and
useful Improvement in Steam-Engines, of
which the following is a specification.

My invention relates to improvements in
steam engines, and the invention is especially

ro concerned with, first, the automatic steam
counter balance for the same when applied
to any reversing engine,and, second, the said
automatic steam ecounter balance in combina-
tion with a port-reversing engine. Inrespect
15 to thesaid steam counter balance, my present
invention relates to and is an improvement
on that class of contrivances forautomatically
varying the lead of the main valve which is
described and claimed in my applieation for
20 Letters Patent filed the 20th day of March,
1894, Serial No. 504,474, and now pending in
the United States Patent Office. In my said

application for Letters Patent, I describe and |

claim means for automatically varying the
25 lead of the valve in steam engines through

the variation in the speed of the main shaft,

and show the same applied to a non-reversing

engine. My present invention relates toim-

provements in such contrivances whereby
30 they are adapted to reversible engines.

As stated in my previous application for
Letters Patent, the automatic steam counter-
balance is especially applicable to enginés
which are required to run under variable

35 speed with constant load, such, as for ex-

ample, hoisting engines in which, as it is well
understood, the speed of the engine is usually
slow when first starting the load, as when
hoisting it out of the hatch of a vessel, and
4o then becomes very rapid when carrying the
load to its destination,and again slows down
as the load is lowered. With engines of the
present type applied to hoisting purposes the
variations in speed are attended with great
45 vibration which entirely unfits them to be
placed in the towers of hoisting apparatus.
It is, therefore, the especial purpose of my
invention toovercome the vibrations of steam
engines which are required to run under vari-

able speed with constant (or irregular) load so
in order to adapt them to be placed in the
light towers of hoisting apparatus, such as
shown and described in my application for
Letters Patent, executed the. 13th day of
March, 1894, and now pending in the United 55
States Patent Office, for, when the engine is
equipped with my automatic steam counter
balance, the inertia of the piston and other
longitudinally - moving parts, (to which the
vibration is due) which at high speed becomes 6o
enormous, is overcome by a steam cushion
which is interposed in front of the piston, and
the proportion of the'.stroke, during which
this steam cushion exists, increases or de-
creases with the increase or decrease of the 65
speed of the engine, being controlled by the
variable lead of the main valve which is
effected by my invention. When the engine

is equipped with such an automatic steam
counter-balance its vibration is practically jyo
taken away entirely, and it can be placed
without risk in the tower of the hoisting ap-
paratus, thereby giving the engineer asurvey

of the field, and énabling him to effect the
movement of the engine with greater celerity 7z
and accuracy than is otherwise possible.

.. In the second place, my invention relates

to the combination of the automatic steam
counter-balance with port-reversing engines.
The utility of such engines for-certain pur- 8o
poses has been recognized for some time, but
their use has been limited by the fact that
owing to the mode of operation of such en-
gines, it has heretofore been impossible to pro-
vide the. main valve with any lead. My in- 83
vention hasfurnished the means of providing
the lead for such engines whereby they are
adapted not only to hoisting but to a variety

of other purposes. _ ‘

In the accompanying drawings I.showsev- go
eral modifications of my invention illustrat-
ing how it can be applied to a steam engine
in various ways, but I do not intend tobelim-
ited to the strict construction'shown, since the
essence of the invention counsists in an auto- 93
matic steam counter-balance effected by a va-
riable lead as applied to a reversible steam
engine, and the special manner in which the
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device for varying thelead as connected with
the engine will vary with cireumstances with-
out departing from my invention.

Referringtothe drawings which accompany
the specification to aid the deseription, Fig-
ure 1 is a side elevation, partly sectioned,
showing the application in one form of my in-
vention to a port-reversing engine. Fig. 2is
a plan view, partly sectioned, of the same en-
gine. Fig. 31isa detailon alarger scale, show-
ing the eccentrie, collar, and gearing for shift-
ing the eccentric. Thelagging weightsare re-
moved for the sakeof clearness. Fig.4isaside
elevation, and Fig. 5 is a section of a modifi-
cation of the device. TFig. 6 is an elevation of
still another modification of the device.

A represents thecylinders; B, the piston; c,

the connecting rod; D the valve chest; E, the
main valve; F, the connecting rod of the valve,
and G the eccentric on the main shaft H of a
port reversing engine.

Japply myimproved automatic steam eoun-
ter balance in the following manner: The ec-
centric G is connected or formed integral with
the collar g, which has a working fit on the
main shaft H, and is provided with teeth 7, %,
preferably arranged on opposite extremities
of a diameter of the main shaft H, as shown.
Iisadisk, keyed on the said main shaft H, ad-
jacent to the collar g, and pivoted on said disk
1, at ¢, 7/, are the levers L, I/, which said le-
vers L, 1”, are provided with lagging weights
M, M’. The inner ends of said levers L, I/,
are provided with teeth I, I/, respectively,
‘which mesh with the teeth 4, &, of the collar g.

N, N’, are arms of the levers L, L/, respect-
ively, and pivotally connected with rods O, O,
which rods work through eyes in lugs ¢, ¢/,
fixed on the disk I. The inner ends of said
rods O, O are preferably threaded in a sleeve
0% as indicated in Fig. 1, to facilitate the as-
sembling of the parts, and also to vary the
teusion of the spring and said rods O, O/, are
shouldered at o, 0/, to bear against the wash-
ers p, p’, between which is a spring R, coiled
loosely around the rods o, 0o/, and sleeve 03
The said parts are applicable to a reversing
engine of any kind, and I, therefore, describe
their application generally before passing to
their combination with the port-reversing en-
gine.

Suppose the engine to be running in a di-
rection indicated by the arrow. Now the in-

" ertia of the lagging weights M, M’, will cause
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them to tend to fall behind the main shaft H,
and this tendency will affect the levers L, I/,
and cause them to shift the eccentric G in the
directionthereverseof the main shaft, and this
shifting of the eccentric will increase the lead
of the main valve E, thereby admitting steam
in front of the piston B, and forming a steam
cushion to overcome the inertia of the piston
and connected parts, do away with shock, and
reduce the vibration of the engine at the end
of the stroke. The higher the speed of the
engine, the greater the tendency of the lag-
ging weights M, M’, to fall behind the shaft,

532,250

and the greater the lead of the valve, and the
greater the proportionate part of the stroke
at which thesteam cushion is formed. There-
fore, my invention provides an automatic
steam counter balance for variable speed re-
versible engines, the steam cushion which
overcomes the inertia of the piston and other
longitudinally moving parts increasing or de-
creasing proportionately to the speed of the
engine and to the inertia which is to be over-
come.

It will be manifest to all versed in the art,
that it is a matter of indifference which way
the engine is running, for the lagging weights
will act similarly in either direction.

- Referring to the special application of the
device to the port-reversing engine, S is an
auxiliary balanced valve or throttle, operated
by the rod s, working through a stuffing box
s’, and connected with lever 8% Said leveris
preferably provided with arod =’ and spring
X, operating in substantially the manner of
the spring R, and set to always restore the
valve S to the middle position, as shown in
Fig. 1, wherein both ports of the cylinder A
are closed, and a steam cushion is formed on
each side of the piston B, which cushions act
as a brake. The said valve S has a through
and through steam way s% and is provided
with an annular port £, which econneets with
the exhaust-port ¢/, and aceording to the po-
sition of said valve S, also with the ports £3 #3,
#4, said port ¢4, being a branch of the port ¢}, as
shown. Now,supposing the engineer throws
the valve S to the right so as to open the port
%, and connect port £3, with the annular port
t, the steam entering through the pipe W,
will pass to the right end of the cylinder A,
by means of the ports 3, ¢, moving the piston
to the left, and the engine will continue to
run in a corresponding direction as long as
the valve S, is retained in that position. If
the operator desires to “brake” the engine,
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he allows the lever S% to go on the middle .

position, the valve S taking the correspond-
ing position, and immediately the ports #,

3, are closed by the valve and a steam cushion

is retained in the cylinder A on each side of
the piston B, and the engine very quickly
arrested. To reverse the engine, the oper-
ator throws the valve S to theleft. The steam
now enters the port £, the exhaust e’ of the
valve E, and goes thence through the port b’
to the left end of the ceylinder A, throwing
the piston B to the right, and the engine con-
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tinues to run in the corresponding direction .

as long as the valve S is retained in that po-
sition. ‘

It is evident that the ports ¢, &, are alter-
nately steam inlet to and steam outlet or ex-
haust ports from the cylinder A. ’

The condition of the operation of such
port-reversing engines has heretofore pre-
vented giving avny lead to the valve E, the
said valve requiring to be set exactly in the
middle position in order for the engine to be
started; but my invention has provided the
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means of introducing a variable lead on such
engines, because, althongh when the engine
is ab rest, my device for varying the lead is
held at the middle position by the spring R
and there is no lead to the valve E, yet, as
soon as the engine begins to run, my device
introduces a variable lead in the manner
hereinbefore described.

The drawings show the engine provided
with two cylinders, the connecting rods of
which are connected with eranks at right an-
gles to each otherin the well known manner,

In Fig. 4 the levers L, I/, are shown pro-
vided with cams P, %, which cams bear on
springs Y, Y’, that are held in position by
bars ¥, 4/, provided with lugs 7% 7% respect-
ively, said bars vy, ¥, clamping the springs
Y, Y’, against the main shaft H by bolts, 2,
z’, as shown.
nished with an annular groove A, for the bolts
2, &', The said levers L, L’, are each con-
nected with theeccentric G by-means of pins
1% h% set in the face of the eccentric, and
working in slots 4, P, respectively in the cams
%1%  The said springs Y, Y’, normally hold
the lagging weights M, M’, in the middle po-
sition, but as soon asthe main shaft H attains
a determined speed, the inertia of the weights
M, M’, causes them to fall behind the shaft
Hand deflectthe eccentric G correspondingly,
and of eourse, the weights M, M’, act irre-
spective of the direction in which the shaft
is moving, the eccentric being always shifted
0 as to increase the lead of the valve as the
speed increases.

Referring to Fig. 6, the levers L, I/, have
arms, 1%, n', respectively, which arms are con-
nected with the eccentric collar g by means
of links g% g° respectively. The lagging
weights M, M’, are represented in this figure
as adjustable on the said levers L, L’ by
means of set screws m?, m?, which set screws
engage sockets [, in the levers L, 1.7, as indi-
cated. Evidentlythesaidlagging weights M,
M’, will deflect the eccentric G in the manner
hereinbefore described, aceording to the di-
rection and speed of the shaft H,

Now, having deseribed my improvement, I

‘claim as my invention—
jo°

1. The combination in a reversible steam
engine, of acylinder, piston, ports, main valve
controlling said ports, shaft, eccentriec and
devices revolved by said shaft and adapted
to shift said eceentric and automatically in-

The shaft H is preferably fur-,

crease the lead of the main valve asthe gpeed
of the engine increases and to automatically

55

decrease the lead of the main valve as the -
speed of the engine decreases in either diree- -

tion, substantially as described. ,

2. The combination in a port-reversing en-
gine of the main valve, the auxiliary valve,
and devices for automatically varying the
lead of the main valve aceording to the varia-
tion of the speed of the enginein eitherdirec-
tion, substantially as described.

3. The combination in a port-reversing en-
gine, of the main valve, the auxiliary valve,
cylinder, piston, main shaft, eccentrie, and de-
vices adapted to automatically shift the ec-
centrie and vary the lead of the main valve
independently of the auxiliary valve accord-
ing to the speed of the engine in either direc-
tion, substantially as described.
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4. The combination in reversible steamen- -

-gines of a cylinder, piston, main shaft, eccen-

tric, valve, and lagging weights adapted tobe
revolved through the motion of the main shaft
and to vary the lead of the valve according to
the variation of the speed thereof in either di-
rection, substantially as deseribed.

5. The combination in reversible steam en-
gines of a cylinder, piston, main shaft, eccen-
trie, valve, lagging weights adapted to be re-
volved through the motion of the main shaft
and to vary the lead of the valve according to
the speed thereof in either direction, and
springs adapted torestore thelagging weights
to the middle position when the engine is at
rest, substantially as described.

6. The combination in port reversing en-
gines, of the main and the auxiliary valves,
cylinder, piston, main shaft, eccentric, lag-
ging weights adapted to be revolved by the
main shaft and to vary the lead of the main

‘valve aceording to the speed thereof in either

direction, and springs adapted to restore the
lagging weights to the middle position when
the engine is at rest, substantially as de-
seribed. _

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 18th day of March,
1894,

WILLIS D. SHERMAN.

Witnesses:
WiLLiam H. S, CARLILE,
FRANK B. JOHNSON.
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