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UNTTED STATES

PaTeENT OFFICE.

JOHN A. LIDBACK, OF PORTLAND, MAINE.

STEAM-ENGINE.

SPECIFICATION forming part of Letters Patent No. 419,053, dated January 7, 1890.
Apploation filed April 2,1889. RSerial No, 305,601, (No model.)

To all whom it may concern:

Be it known that I, JOEN A. LIDBACK, of
Portland, county of Cumberland, State of
Maine, have invented an Improvement in
Steam-Engines, of which the following de-
scription, in econnection with the accompany-
ing drawings, is a specification, like letters on
the drawings representing like parts.

This invention relates to reciprocating en-
gines of that class known as “high-speed”
engines, and has for its object to construct a

- balanced engine, as will be described,whereby
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a small and compact balanced engine eapable
of running at a substantially high speed is
obtained at a minimum cost.

In accordance with myinvention the steam-
cylinderand valve-chest are located below the
main or crank shaft, which is supported in
suitable bearings by the steam - cylinder,
thereby economizing in space and especially
adapting my improved engine for marine pur-
poses. The steam-cylinder is provided, as
herein shown, with two pistons having their
piston-rods extended through the opposite
ends or heads of the steam-cylinder and di-
rectly connected to rockers operatively con-
nected at one end to the main shaft and con-
structed  at their lewer ends, as will be de-
scribed, whereby the pistonsand their piston-

rods will move in a straight line in opposite
. directions.

The valves—preferably piston-

- valves—are connected to an eccentric on the
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main shaft, as will be described, so as to re-
ciprocate in opposite directions, the said pis-
ton-valves being provided with steam-circu-
lating ports, so that the steam in the valve-

“chest may circulate freely through the valve

to effect a perfect balance of the same.

My invention therefore consists,essentially,
in the combination, with a steam-cylinder and
a valve-chest communieating therewith, of
pistonslocated insaid cylinder and having pis-
ton-rods extended through the opposite ends
or heads of the said cylinder, a main shaft
located above the said steam - cylinder and
having cranks and rockers connected to said
piston-rods and to the said eranks to produce
opposite reciprocations of the said pistons,
and oppositely-reciprocating piston-valvesto

actuate said pistons, substantially as will be
deseribed.

Other features of my invention will be
pointed out in the claims at the end of this
specification.

Figure 1is a side elevation of one form of
steam-engine embodying my invention; Fig.
2,an end elevation of theengine shown in Fig.
1; Fig. 3, a longitudinal section of the engine
on line y y, Fig. 2; Fig. 4, a transverse section
of the engine on line &/, Fig. 3; Fig. 5, a lon-
gitudinal section through the valve-chest on
line y’, Fig. 8; Fig. 6, a side elevation of the
engine, showing a modified form of rocker;
and Fig. 7,a detail in elevation of the rocker
shown in Fig. 6.

The steam-cylinder A, preferably cast in
one piece with the valve-chest A’, is located
above the said valve-chest and separated
therefrom by a division-wall A% provided, as
herein shown, with passages a o’ a* ¢, form-
ing ports which connect the said valve and
steam-chests, the ports a o, located near the
centerof the said wall,having a common ocut-
let into the steam-cylinder, and the ports a?
«® communicating with the opposite ends of
the said steam-cylinder.

Thesteam-cylinder A is provided at itsends
with suitable heads a* ¢’ and the valve-chest
with heads a® a7, secured thereto in any suit-
able manner. - :

The steam-cylinder A, as herein shown,
contains within it two pistons «® a® of any
usual construction and provided with suita-
ble packing-rings ¢'%,and the said pistons are
provided with piston-rods a® a', extended
through the eylinder-heads a!a® respectively,
and, as herein shown, through suitable stuff-
ing-boxes a*, secured to said cylinder-heads.

The piston-rods a** e are respectively con-
nected, as shown, to rockers b b, as by keys
a?’, extended through yokes @ on the end
of the said piston-rods, the said. yokes, as
herein shown, being fitted upon blocks 0% se-
cured to or forming part of pins®on thesaid
rockers. . v

The rockers D b’ are connected at their up-
per ends by suitable connecting-rods 0* I (see
Fig. 3) to crank-pins 0° U7, (see dotted.lines,
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Fig. 3,) herein shown on substantially dia-
metrically opposite sides of a crank-disk b8,
mounted on a main shaft b°, having bearings,
as herein shown, in pillow-blocks 6%, (see Fig.
2,) supported by brackets b, secured to or
forming part of the steam-cylinder, the said
main shaft being provided with the usual
driving-pulley b,

The rockers b b’ are provided at theirlower
ends, as shown in Fig. 3, with teeth ¢, which
mesh with teeth:of a rack-bar made; as
herein shown, in three sections 2, 3, and 4,
(see Fig. 2)) the sections 3 and 4 being lo-
cated on opposite sidesof the central section
2, and all the sections being supported by a
bed- -plate ¢? the central Seetlon 2 of the rack-
bar being ad;]ustable longitudinally to com-
pensate for wearing away of the teeth, and
thus prevent lost motion between the teeth
of the rocker and the said rack-bar.

The bed-plate ¢® has secured to or forming
part of it sleeves ¢’ (see Figs. 3 aud 4,) form-
ing bearings.for rock-shafts c* ¢’ provided at
their inner ends with 1'ocker-arms ¢t ¢, the
said arms; as herein shown, being rounded or
made ball shaped at then upper ends (see

Fig. 3) to engage cup-shaped sockets in slid-
ing blocks ¢ c" for ming part of piston-valves
within the Va'lve chest

Each piston-valve is preferably composed
of two disks ¢ ¢ united by webs c®, (see
Fig. 5,) which form a guideway, into which
the blocks c® ¢? are inserted, and in which the
said blocks reciprocate in a vertical direc-
tion, as herein shown, to produce reciproca-
tion of the valve in a horizontal direction.

The disks ¢! ¢® are provided on their outer

faces, as herein shown; with a threaded col--

lar or flange c*, to be enoawed by a threaded
nipple on disks ct5, between which disk and
the disks ¢" ¢ are placed the usual packing-
rings c'. _

The piston-valves are reciprocated toward

" and from each other by means of an eccentric
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5 on the main shaft ¥ the said eccentric
being connected by the usual strap 6 and ec-
centue rod 7 to an arm-e®on the rock-shaft
¢*, and the said eccentric, as herein shown, is
provided with a stud 8, to which is conn_ected
one end of a link 9, having'its other end con-
nected to the arm €' on the rock-shaft ¢

The upper part of the valve-chest A’ forms
with side walls of the outer shell or casting
and with horizontal division-walls d (see, Flo
4) chambers d’, which extend lonwltudm:ﬂly
the length of the said valve-chest on both
sides, and communiecate on both sides with
the interior of the said chest by means of
central ports d* and end ports d® d4 one of
the said chambers having connected to it a
steam-inlet pipe d*. The lower portion of
the valve-chest forms; with the side walls of
the casing and the bed-plate ¢? an exhaust
chamber or space d° provided w1th .an out-
let-pipe db

The webs ¢*® of the valve and the collar ¢*

and disks ¢, substantially in line with the

419,053

said webs, are provided . with openings or
holes d8, (see Fig. 4,) through which steam
may circulate from one to the other side of
the valve.

70

The operation of the engine as thus far de-

scribed is as follows: Steam is admitted
through the inlet-pipe d* into the chamber
d’ -eommunicating - therewith, and- passes
through the ports d?* d® d* into the chamber
d’ on the opposite side of the valve, so that
practically both chambers d’ are filled with
steam. As shown in Fig. 1, the pistons ¢® ¢’
are moving in opposite directions, as indi-
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cated by arrows 20 and-21, the piston-valves

being at such time near the end of their
strokes in the dir ecllon indicated by said ar-
rows, the ports ¢ @’ being about to be opened
for the admission of live steam into the steam-
cylinder, and 'the ports a* «® about to be
opened to the exhaust-ports e ¢’ in the wall
A’, the said exhaust-ports communicating
with the exhaust-chamber -d° through the
ports € €5, (See dotted lines; Fig. 5.) A%, the
pistons af ¢ are moved toward the end of
theircylinder in opposite-directions, the main
shaft is rotated through the rockers b &’ and
eonnecting-'rods b* 1%, and by means of the
rack-bar ¢” ard teeth ¢ on the said rocker-
bars the points of connection between the
piston-rods a'®* ¢'® and the said rocker-bars,
which points of connec‘mon may be regarded
as the pins b% move in the same stlmo*ht line,
and thus insure a true running of the piston.
‘When the pistons a® o’ have redched the end
of their strokes in the directions indicated by
arrows 20 and 21; the valves. through the ec-
centric 5§ and rock-shafts ¢! ¢® are moved to-
ward each other to connect the pOPts a3 d*
with the ports ¢® ¢? aud the ports o’ ¢ with
the exhaust-ports ¢ e, the steam passing
through the ports d® d* into the steam-cylin-
der ébehmd the pistons a® a® through the ports
a® ol
other, the Iive steam in the valve-chest be-
tween the'said pistons is permitted to pass or
circulate from one side of the piston to the
opposite side thereof through the holes 8, and
thus relieve the said plston \,alves from undue
pressure on one side thereof and effect a per-
fect balance and an easy running of the
valves.

I do not desire to limit myself to the par-
ticular form of rockerherein shown, by which
a true running of the pistons is obtained, as
other forms by which the same results may
be accomplished may be used—as, for in-
stance, such as shown in Figs.6and 7, where-
in each rocker is connected at its upper end
to the connecting-rods, and is pivoted at its
lower end, as at 10, to alink 12, pivotally con-
nected to a solid support as a part of the
casting or base of the engine. The rocker is
also pivotally connected, as at 13% to a link
or arm 13, forming part of & hub 14 on & pin
15, suppm ted by the casting or bracket 16.

The speed of the engine may be regulated
by any usualor well-known form of governor,

As the valves are moved toward each-
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A crank-disk b® is bent or offset substantially
at its center, as at b®, so that the crank-shaft
boxes secured on opposite sides of the said
disk come substantially in line with the off-
set portions or halves of the erank-disk,where-
by a more compact engine is obtained.
Asshown in thedrawings, the piston-valves
are made of such size as not to completely

“uncover the ports ¢? a® when the said valves

are moved to their extreme outward position;
but in practice they will be made so as to
uncover the whole of the ports.

I claim— .

1. In asteam-engine, the combination, with
a steam-cylinder and a valve-chest commu-
nicating therewith, of pistons located in said
cylinder and having piston-rods extended
through the opposite ends or heads of the
said cylinder, a main shaft located above the
said steam-cylinder and having cranks and
rockers connected to said piston-rods and to
the said cranks to-produce opposite recipro-
cations of the said pistons,and oppositely-re-
ciprocating piston-valves to actuate said pis-
tons, substantially as described.

2. Inasteam-engine, the combination, with
a steam-cylinder and a valve-chest located
below and communicating therewith, of pis-
tons located in said cylinder and having pis-
ton-rods extending through the opposite ends
or heads of the said cylinder, a main shaft
located above the said steam-cylinder and
having cranks set substantially opposite,
rockers connected to said cranks and to the
piston -rods, piston-valves located in said
valve-chest, and an eccentric on the main
shaft operatively connected to said valves,
substantially as described.

3. In asteam-engine, the combination, with
a steam-cylinder provided with a piston, a
valve-chest located below and communicat-
ing with said steam-cylinder, and a valve in
said chest, of a main or erank shaft supported
above the said steam -cylinder and valve-
chest, whereby economy in space is effected,
substantially as deseribed.

4. In a steam-engine, the combination, with
a steam-cylinder and a valve-chest communi-
cating therewith, of pistons located in said
cylinder and having piston -rods extended
through the ends or heads of the said cylin-
der, a main shaft having cranks operatively
connected to said piston-rods to produce op-
posite reciprocations of the said pistons, pis-
ton-valves in said valve-chest provided with

circulating openings for the passage of the
steam from one to the other side of the pis-
ton-valve, and means, substantially as de-
seribed, to produce opposite reciprocations of
the said valves, substantially as described.

5. In a steam-engine, the combination, with
a steam-cylinder and a valve-chest communi-
cating therewith, of pistons located in said
cylinder and having piston-rods extended
through the ends or heads of the said ceylin-
der, a main shaft having eranks set substan-
tially opposite, rockers connected to said
cranks and to the said piston-rods, piston-
valves in said valve-chest provided with cir-
culating openings for the passage of steam
from one to the otherside of the piston-valve,
and means, substantially as deseribed, to pro-
duceoppositereciprocations of the said valves,
substantially as deseribed.

6. In asteam-engine, the combination, with
a steam-cylinder and a valve-chest communi-
cating therewith, of pistons located in said
cylinder and having piston-rods extended
through the ends or heads of the said eylin-
der, a main shaft having cranks set substan-
tially opposite, rockers connected to said
cranks and to the said piston-rods, valves in
said valve-chest, rock-shafts connected to said
valves,and an eccentric on the main shaft con-
nected tosaid rock-shafts to produce opposite
reciprocations of the said valves, substantially
as deseribed.

7. In asteam-engine, the combination, with
a steam-cylinder and a valve-chest communi-
cating therewith, of pistons located in said
cylinder and having piston-rods extended
through the ends or heads of the said eylin-
der, & main shaft having cranks set substan-
tially opposite, rockers connected to said
cranks and to the said piston-rods, piston-
valves in said valve-chest provided with cir-
culating openings for the passage of steam
from one to the otherside of the piston-valve,
rock-shafts connected to said piston-valves
and provided witharms e° €7, and an eccentrie
on the main shaft connected to said arms, as
and for the purpose specified. .

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

JOHN A. LIDBACK.

Witnesses:
ELMER G. GERRISH,
GEO. I.. GERRISH.
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