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To all whom it may concern:

Be 1t known that I, JOHN A. GROSHON, a

citizen of the United States, and a resident

of New York,in the county of New York and
otate of New York, have invented certain
new and useful Improvements in Direct-Act-
ing Steam-KEngines, of which the Jfollomnﬂ IS

a Speelﬁcmlon

The invention relates to 1111131*01»*(,11101&% in
direct-acting steam-engines; and it consistsin
the combination with {he main piston-rod of
a series of levers pivoted on different ful-

crums and having a simultaneous movement
under pressure, one end of one of the levers

being eonnected with the piston-rod and one

"end of another of the series of connected
levers being in connection with an auxiliary

piston inclosed within a eylinder in commu-

‘nication with a source of pressure, the whole
belng arranged as hereinafter more particu-

larly deseubed whereby during the first por-
tion of the strolze of the main plstan-md the
pressure will be ereated therein in a line op-

posite to its line of movement, and during

the latter portion of sald stroke said pressure
will be created in the line of the movement
of the main piston-rod, the purpose being to
oppose the movement of the piston-rod by
saldt pressure during the first portion of its

stroke and to assist said movement during
the latter portion of its stroke.

The Invention consists, further, in the de-
tails of construction and arrang emont of said
with the means of
applying pressure thereto.

In the drawings I have illustrated the in-

“vention as applied foreonvenience to a steam

pumping-engine.of the * Blake ” pattern; but
1t 1s to be understood that I do not limit the
invention to any particular style of direct-
acting steam-engine. I have omitted from
the drawings the cylinders and pumps of the
engine and illustrate simply the main pis-
ton-rod with its guiding-frames and represent
the application of the invention thereto, the
details of the construction of the steam-en-
gine being deemed immaterial for the pur-
poses of the present application, since they
are clearly shown in Letters Patent hereto-
fore granted to me; numbered 410 411, and
dated September 3, 1889, ThlS
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or slide

illustmtes a series of levers under pressure
connected with the main piston-rod for op-
posing the motion of said rod during the first
portion of its stroke and assisting sald move-

‘ment during the latter portion of said stroke.

Referring to the accompanying drawings,
Figure 1 is a side elevation, partly in SthIOH
of an arrangement of deweeb embodying my
invention and shown applied to the main
piston-rod of the engine; and I'ig. 2 is a ver-
tical section of same on dotted lme 2 2 of
Fig. 1.

Tn the d awings, A designates the main
piston-rod of the engine, said rod having se-
cured upon it the block or slide B, adapted to
move with said rod between the braces or
guides C, which extend from the usual steam-
cylinders to the water-cylinders. Upon the
lower side of the lower guide C 18 mounted
in a suitable bearing D, the rocking levers L,
the pivot T of smd 18?61"& being prefembl}?
above their center, as 1illustr ated in Kig. 1
whereby the upper arms-of the said levers
are made shorter than the -lower arms there-
of, as shown. 'T'he upper ends of the levers
E are connected by links & with the block
BB, one of said levers being on each
side of -the lower guide ¢ and one of said
links G being at
illustrated in Fig. 2. The levers Ii corre-
spond in construction and outline and have
a simultaneous movement on planes parallel
with each other. The lower ends of the le-
vers I are connected by the rod H, upon the
ends of which are mounted the collars 1,
formed on the lower ends of the rods J,which
extend upward, and are mounted by means
of collars I& upon the ends of the rods L,
which pass through the short arms of the ec-
contrmallv-nmum(,d levers M, the latter hav-
ing & be&rmn in the journal N located at the

upper end ot the %uppmt 0, which is secured
One

to the upper side of the upper guide C.
of the eccentrically-pivoted lev ers M is se-

~cured at each side of the support O, and each

of these levers is connected by the rods J
with the rod I, which passes through the

lower end of the levers .. The levers M are

shorter- than the levers I and are mounted

cach side of the slide B, as
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‘reciprocating movement.

o

tion to the levers E is clearly represented in

Iig. 1. The longer arms of the levers M are
eonneeted by the rods P with the upper ends
of the piston-rods Q,which extend downward
through the glands or stuffing-boxes R into
the cylmders S and carry upon their lower
ends the pistons T,which are adapted tohave

a reciprocating movement within said eylin--

ders. . The rods P have a pivotal connection
with the piston-rods Q, in order that the le-
vers and said rods P may have the necessary
swing, while the piston-reds @ have a direct
The cylinders S
are Smmbly mounted 1n masonry, as illus-
trated, and are connected at their upper ends
by pipes V with the atmospheric accumu-
lator W, having differential pistons XY, and
bemﬂ*m eommumcﬂtmn , by means of the p1pe
7, with a condenser of usual construction.
(Not shown.) It will be observed that the

mechanism,is duaplicated on each side of the

piston-rod A, and that but one piston-rod is
shown, since this clearly illustrates the ap-
phc&tmn of the invention for practical use.
1he one accumulator Y, however, is con-
nected with each of the oyhnder% >, 48 more
clearly illustrated in Fig. 2.

The levers and their eouneetlons being in
the position illustrated in Iig. 1, it will be
observed that the pressure WIthm the eylin-
ders S will, through the medium of the rods
P, levers M rods J and levers K, operate 1o
Oppose the movement of the p1st0n -rod A
during the first portions of its stroke or until
the lev ers E have turned sufficiently to come
at right angles to the piston-rod A, after

which the pressure within the Cy linders S,

acting on the pistons T, will, through the sys-
lem of levers and rods opemte to assist the
movement of the said main piston-rod A.

I have indicated by the dotted lines in the
drawings the movements of thelevers M and
levers K, and also the extent of the move-
ment of the piston-rod Q while under press-
ure to permit the action of the rods J under
the force applied to the longer arms of the
levers M. It will be understood that during
the first portion of the stroke of the mmn
piston-rod the longer arms of the levers E

will, through the rods J, cause the levers M
to 1‘0tate a,nd bring their longer arms, with
the rods P, upward in the dll‘BCtIOn of the ar-
I'OW Or dotted Iine at the upper portion of
I'ig. 1, the effect being to draw the pistong T
aﬂamst the pressure w1thm the eylinders S,

~and thereby to transmit said pressure to the

60

piston-rod A in a line opposite to its move-
ment during the first portion of its stroke,
and 1t will &lso be noted upon following the
movement of said levers and rods that ai‘ter
the levers K have passed their center the
pressure within the eylinders S will be trans-

- mitted to the main piston-rod A in line with
1ts movement, and thereby assist the s

same
during the latter portion of its stroke.
{do not, limit my invention to the duplica-

tion of the rods and levers upon each side of |

444,828

each piston-rod A; but I consider that they
may be soarranged with advantage.
do I himit myself exelusively to the use of the
atmospheric accumulator W, since other
means of pressure may be placed in connec-
tion with the cylinders S.

ployed in the combiunation claimed as of su-
perior advantage and constituting an organi-

zation of parts which may be em ployed wnh_

entire satisfaction.
T'he rocking levers K and a,umhdry levers

. M, being eccentmcallv mounted on their bear-

11gs, enable me to increase the power, and
hence to make use of the minimum diameter

of cylinder S; but while I recommend that

the said levers be eccentrically mounted I do

not confine the invention to such arrange-

ment of them. The longer arms of the aux-
iliary levers M are (,onnected by the rod «,
which projects outward beyond said levers, so
as to receive the up ends of the rods I at
points heyond the path of the rods J, and
hence during the use of the engine the rods

I’ and J may pass cach other wn:hout ob-

structmn

I am aware of German Patent No. 26,098,
of August 14, 1883. This patent shows a le-
ver Iulcrumed on a fixed pivot at its. lower
end and connected at its upper end by alink
with the piston-rod, and said lever is con-
nected by a link with one end of a rocking
lever whose other end is in communication
with an auxiliary pressure-cylinder. The ar-
rangement of levers shown in the said Ger-
man patent does not possess the advantages
secured by the system of devices claimed in
this application. In the first place the two
main levers of the German patent are sub-
stantially at right angles to each other, and a
large proportwn of the force in the aumllar}
evlmder is exerted in the line of the length
of the one of said levers, which is connected
with the main plth[l-l"Od and operates to
draw against the pivot, on which the lower
end of said lever is fulerumed, instead of be-
ing directed against the main piston-rod in
line with its length. No such result occurs
in the use of the series of levers, which form
the subject of this application.
my auxiliary eylinderis not expended in pall-

ing the lever K against its sustaining-pivot,

but in simply turnmﬂ it thereon, S0 as to trans-
mit the power in line with the length of the
piston-rod.

By dotted lines in the drawings I illustrate
arcs of two circles differing in dchIlletel‘ one
being long and flat and the other of a n'r'ea,ter
curve. Tuese indicate the lines of travel of
the lower end of the rocking lever E and of
the rod J. 1If the lever E and rod J were al-
lowed their natural movement from their
points of suspension they would travel on
the ares indicated by dotted lines in the draw-
Ings, and hence in operation there must be
elther a force applied or the overcoming of a
force to compensate for the difference between

Neither

T'he force of '
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I, however, regard
the atmospheric accumulator T when em-
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these two arcs, and this force is that which is |

transmitted to the piston-rod in line with its
length.

In the moving of the lower end of the lever

K on its line of travel it 18 retarded by the

rod J, which has a different line of travel, and
to overcome this the piston in the auxiliary
cylinder is compelled to rise and overcome
the force from the acecumulator to an extent
which would turn the auxiliary lever M suffi-
ciently to permit the lower end of the lever
E and lower end of the rod J to travel on the
same are, although hung from different cen-

ters, and if left in their natural state would

travel on different arces.. This principle of
operation is not present in the German pat-
ent above referred to.

What Iclaim as my invention, and desire
to secure by Letters Patent, is—

1. The rocking lever K, connected at one
end by the link G with the main piston-rod
of the engine, and the auxiliary lever M, com-
bined with the rod J, connecting the lower
end of the lever I with one end of the lever

M, and the rod P, passing from the other end

of sald lever M to a source of pressure to re-
sist the movement of the main piston-rod
during the first portion of its stroke and as-
sist said rod during the latter part of its
stroke, the elements Speuﬁed being arranged
and operating substantially as set forth.

2. Theeccentrically-mounted rocking lever

K, connected at one end with the main pis-
ton-rod of the engine, and the eccentrically-

mounted auxiliary lever M, combined with
the rod J, connecting the loewer end of said
lever E with one end of said lever M, and the
rod P, passing from the otherend of said lever
M to a source of pressure to resist the move-

ment of the main piston-rod during the first

portion of its stroke and assist said rod dur-

ing the latter part of its stroke, the elements

specified being arranged and operating sub-

stantially as set forth.

3. The rocking levers K, connected at their
upper end by the links G and slide BB with
the main piston-rod of the engine, and the
auxiliary levers M, mounted above said levers

E, combmed with the rods. J, connecting the

lower end of the levers E with one end of the 50

levers M, and the rods P, passing from the
other end of said levers M to a source of
pressure to resist the movement of the main
piston-rod during the first portion of itsstroke
and assist said rod during the latter portion
of its stroke, substantially as set forth.

4. The rocking lever K, connected at one
end with the main plsten -rod of the engine,
and the auxiliary rocking lever M, combmed
with the rod J, emmeetimg the lower end of
the lever E with one end of said lever M, the
rod P, extending from the other end of said
lever M, the piston connected with said rod
P, and the cylinder receiving said piston and
being in communication with a source of
pressure, the elements specified being ar-
ranged and operating substantially as set
forth. -

5. The rocking lever connected at one end
with the piston-rod of the engine and the
auxiliary lever connected with the other end

of said rocking lever, combined with the rod

extending from said auxiliary lever, the pis-
ton connected with said rod, the cy linder re-
ceiving said piston, and the atmospheric ac-
eumulator in connection with said cylinder
and containing differential pl%tOll‘S, substan-
tially as set forth

6. The atmospheric accumulator contain-
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ing differential pistons and having the pipe 6o

Ieading thereto from the Condenser and the

~c¢ylinder and piston communicating with said
accumulator, combined with the system of
levers underthe pressuare of said accumulator

for opposing the movement of the piston-rod
of the engine during the first portion of its
stroke and assisting the same during the lat-

ter portion of 1its %rohe subbtdmmllv as set
forth.

Signed at New York, in the county of New go

York and State of New York, this 11th day
of August, A. D. 1390.
JOHN A. GROSHON.
Witnesses: N
CHAs. C. GILL,
KEDp. D. MILLER.
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