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JAMES T. HALSEY, OF PHILADELPHIA, PENNSYLVANIA.
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Application filed March 23, 1893, Renewed January 16, 1895, Serial No.535,165. (No modelo

To all whom it may concern:

Beitknown that I, JamEs T. HALSEY, a citi-
zen of the United States, residing at Phila-
delphia, in the county of Philadelphia, in the
State of Pennsylvania, have invented a cer-
tainnew and useful Improvementin Engines,
of which the following is a true and exact de-
scription, reference being had to the accom-
panying drawings, which form a part of this
specification.

My invention relates to the construction of
engines, and in its leading features is appli-
cable to engines actuated by fluid-pressure or
used to compress or force fluids.

‘Particularly myinvention relatesto engines
in which one or more cylinders are arranged
to operate a crank through a device of the
general character known as a “Scotch yoke,”
and my object is to counteract and balance
the pressure acting through the yoke upon
the crank so as todiminish the friction, which
ig the well-recognized drawback of this means

“of communicating motion. -

To this end my invention consists in the
introduetion of fluid under pressure into a re-
cess of suitable area between the reciprocat-
ing and sliding parts of the yoke. )

The nature of my invention will be best
understood as described in connection with
the drawings, which illustrate a steam or air
engine embodying my improvements, and in
which—

Figure 1 is a side elevation showing the en-
gine-casing as sectioned on a vertical plane
through the center of the shaft, and also show-
ing a portion of the movable cylinder cut
away to illustrate the connection of the ecrank
with the piston or slide moving in said eylin-
der. Fig. 2'is a cross-section on the line y ¥
of Fig. 1; Fig. 8, a cross-section on the line
z z of Fig. 1. Fig. 4 ig a perspective view of
the pistons and the movable eylinder to which
they are connected; Fig. 5, a perspective view
of the piston or slide moving in the movable
cylinder; and Fig. 6is a side elevation, partly
in section, of 'a modified form of engine con-
nected to a shaft by a Scotch yoke balanced
according to my invention.

As best shown in Figs. 3 and 6, D D’ are
cylinders in which reciprocate pistons F F’,
respectively. Connected to the pistonseither
immediately, as shown in Fig. 8, or through

the medium of piston-rods, as F® FS, as seen
in Fig. 6, is the yoke G. In Fig. 3 this yoke
is formed as a hollow eylinder for a purpose
hereinafter to be explained, while, as shown
in Fig. 6, the yoke may be built up of side
pieces ¢ ¢ and connecting-bars g’ ¢’. Ar-
ranged so as toslide in the yoke G is a journal
or slide J, which is connected to a shaft K by
means of a pin B2 This slide J fits neatly in
the yoke G, and serves as the yoke is recip-
rocated by means of the pistons to communi-
cate the motion of the pistons to the shaft.

"The drawback to the use of the Scotch yoke

in this connection has been that the pressure
of the yoke proper on the slide or journal de-
veloped excessive friction between the faces,
as s’ s% Fig. 6, of the yoke and journal which
are in contact with each other, as the journal
slides in the yoke.
tion I form recesses J3 preferably of substan-
tially the same area as the pistons F F’ be-
tween the adjaceut surfaces of the yoke and
journal, and connectsaid recess to somesource
of fluid under pressure. The most conven-
ient source is the steam in the cylinder, and,
as shown, I have connected this with the
recesses by means of passages F3 leading
through the pistons F ¥’. This permits the
steam to exert upon the side of the slide J a
pressure substantially equal to that exerted
upon the slide J by the yoke G actuated by
the pistons, whereby practically all pressure
is relieved between the slide and yoke.

In order to make the engine compact and
also to give a positive movement to the slide
J, I prefer to arrange it as shown in Figs. 1
to 5. In this arrangement A indicates the
base of the engine, which, as shown, is repre-
sented as a stationary engine, but which, when
applied to light work, such as operating a
drill, can be made without a base-plate and
of dimensions and weight adapting it to be
held in the hand. ‘

B is the engine-casing, which, as shown, is
of substantially eylindrical form, having one
end B’ formed integral with the rim and pro-
vided with a bearing B? for the main shaft E.
The other end of the casing B is open and
provided with a removable end plate C, in
which are formed valve chambers and ports,
&e., connecting with ports in the casing B.
As shown, the casing is formed at top and

To overcome this objec--
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bottom with flat surfaces B* BY, upon which
the stationary eylinders D and D’ are seated
and to which they are secured, as by studs d.
On each side the casing is formed with flat
surfaces B?® B3, which serve as slides, over
which move the ends of the yoke G, here
formed as a cylinder,

B%and Bfindicate steam-passages formed in
the casing and connecting with the eylinders
D and D’ through ports b° and {°. B7and BS
indicate similar steam-passages formed in the
casing; b7 and U8 ports leading to the face of
the slides B2

The plunger-pistons F ¥/, fitting and mov-
ing in the stationary cylinders D and D’, are
connected with or formed integral with the
yoke or cylinder G, which extends at right
angles to the line of the pistons F and F” and
is formed with a passage G’, preferably of
cylindrical form, extending entirely through
it. On each side the portion G? of the eylin-
der G is cut away to form a flat surface and

- slot, as indicated at ¢% and preferably each
~ end of the eylinder G is formed with a series
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of sockets G® to receive springs, such as are
indicated at 11, &e., in Fig. 4. The slide or
journal J is formed as a piston, which fits
and works in the ecylindrical passage G’ of
the yoke or eylinder G, and is formed with a
perforation J? to receive and form a bearing
for the crank-pin. At each end of the per-
foration J? the eylinder is cut away to form
a flat surface J?, which comes flush with the
flat surface G* of the cylinder G. The piston
or slide J is also provided with recesses J® J3,
arranged to come opposite to the eylinders D
and D’ and of an effective area substantially
equal to the face of the pistons F and F’,
which recesses are connected to the cylinders
D D’ by passages F? F3, as has been described,
and these recesses J® J® are preferably made
of sueh a length that they will always be in
communication with the said perforations ir-
respective of the position of the piston or
slide J in the cylinder.

E’ E’ indicate the crank-arms of the shaft
E, and E*the crank-pin, which fits in the per-
foration J? of the piston or slide J and ex-
tends through the slot g* in the eylinder G.

Referring to Irig. 3 it will be noticed that
the ends of the cylinder G in the construction
shown do not eome directly in contact with
the slides D% A cylinder-head H, having a
flat face H’, which rests against the slide, is
connected with each end of the eylinder G,
as shown, the elastic flange H? fitting in the
end of the cylinder. The construction of this
elastic flange is shown in Figs 3 and 4, and
this construction is advisable, because it is
proper to give a slight freedom of motion to
the head. A recess H%is formed on the outer
portion of the head and made of sufficient
length to insure its always registering with
the port 07 or D% in the head, and from the
opening I’ of port H* leads to the interior of
the eylinder G. The area of the opening or
recess H® should be such as will counterbal-

ance to a certain extent the pressure of the
steam or other fluid upon the inner face of
the head H. By properly proportioning these
areas all undue-friction of the head I in slid-
ing upward and downward can be overcome.
The springs 1 I, &e., exert a pressure of prop-
erly-regulated amount, thrusting the heads II
against the slides and insuring a tight fit at
all times.

It will, of course, be understood that steam
is admitted alternately to the two ends of the
eylinder G, acting upon the piston J seated
thereon to move it backward and forward,
and the admission of steam to said cylinder
being of course regulated in proper admission
to the cylinders D and D’. A convenient
valve system for thisapparatus is illustrated
in Figs. 1and 2. The slide Cis formed with
an annular steam-passage C/, communicating
with a supply-pipe, through an orifice C3
through webs C* C4, &e. Valve-chambers CF
C% &e., are formed most conveniently by
drilling & passage from the outside, as indi-
cated, and closing the outer orifice by a screw-
cap, as K. From the valve-chambers C° pas-
sages C¢, C7, C8 and C° communicate, respect-
ively, with the passages B’ B, B7, and 138, while
other passages C!, C', C®? and C¥ communi-
cate with a common steam-space C!, which
in turn communiecates with the exhaust-pipe
L/, formed, as shown, in a plate L, which is se-
cured on the outside of the plate Cand forms
one wall of the chambers C!,

N N’ N*N?indicate the four valves working
in the cylindrical valve-chambers already de-
seribed, and these valves, as shown, are actu-
ated by a cam M secured to the shaft E, and
having cam-straps connected, as shown, with
thestemsoftherespective valves. Thisvalve
system is a simple and effective one for con-
trolling the admission and exhaust, but forms
no part of my invention and can be modified
or changed at will.

In practice,steam or other fluid is admitted
alternately to the eylinders D D’, causing a
reciprocating action of the pistons F I/, which
reciprocates the yoke G, and this effects the
rotation of the crank-shaft E.

In the engine shown in Figs. 1 to 5 steam
is also admitted at proper intervals into the
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ends of the yoke-cylinder G, causing the jour- .

nal J to move positively in a direction sub-
stantially at right angles to the movement of
the pistons F F’, and because of the balancing
effect of the steawmn in the-recesses J° there is
substantially no friction between the sides of
the yoke and the journal,

It is obvious that the cylinder D can be a
power-cylinder and D’ a pump, or power may
be applied to the shaft E,and both D and D’
can be used as pumps. Moreover, in the en-

gine shown in Fig. 6 it is evident that the en-
gine operating in the c¢ylinder D can be made
double-acting, and if the cylinder D’ be left
off, by leading steam from both sides of the
piston-head to the two recesses J%J® by duets
I8 %, as shown, the journal will be entirely
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balanced, and so the device may be used to
advantage in a single-cylinder engine.

Having now described my invention, what
Iclaim as new,and desire to secure by Letters
Patent, is—

1. In a fluid pressure engine the combina-
tion with a eylinder and piston relatively mov-
able, a yoke connected to the piston and
adapted tobe moved thereby, a journalsliding
in said yoke, a recess arranged between the
adjacent faces of the yoke and journal and a
conduit for conveying fluid under pressure to
said recess whereby the pressure of the yoke
on the sliding journal is balanced substan-
tially as and for the purpose specified.

2. In a flaid pressure engine the combina-
tion with a cylinder and piston relatively
movable, a yoke connected to the piston and
adapted to be moved thereby and having an
interior area greater than that of the piston,
a journal sliding in said yoke substantially
at right angles to the movement of the yoke,
a recess arranged between the adjacent faces
of the yoke and journal and a conduit for
conveying fluid under pressure to said recess
whereby the pressure of the yoke on the slid-
ing journal is balanced substantially as and
for the purpose specified.

3, The combination in a fluid pressure en-
gine of a cylinder and piston relatively mov-
able, a yoke connected to the piston and
adapted to be moved thereby, a journal slid-
ing in said yoke substantially at right angles
to the movement, of the yoke, a recess of sub-
stantially the same area as the area of the
piston arranged between the adjacent faces
of the yoke and journal and a condnit for
conveying the motive fluid to said recess
whereby the pressure of the yoke on the slid-
ing journal is balanced substantially as and
for the reason desecribed.

4. In an engine the combination of a mov-
able eyliuder as G, a piston J working in said
cylinder, and having recesses J3 formed in
itssides asdescribed, cylinders D D’ arranged
on each side of eylinder G, pistons F F’ mov-
ing in said cylinders D D’ and connected to
cylinder @, steam connections to eylinders D
D’”and totherecesses J®arranged as described

3

and so that steam will be simultaneously ad- 5o

mitted to and exhausted from a eylinder and
corresponding recess J% and a crank pin hav-
ing a bearing in piston J and moving in a
slot in cylinder G. .

5. In an engine the combination of its op-
positely arranged cylinders D D’, the eylin-
der G, the pistons F F' attached to eylinder
G and working eylinders D D’ said eylinders
having perforations F® extending through
them to the inside of eylinder G, the piston
J fitting in eylinder G and having recesses J3
arranged as described to communicate with
perforations F? and a crank pin turning in a
suitable bearing in piston J and moving in
slots in eylinder G.

6. In an engine the combination with a
frame having bearing faces B? B! and steam
ports b5 % b7 b8 of eylinders D D’ connected
with ports &° 0% a movable eylinder G con-
nected at its end with ports b7 b8, pistons F
F’ connected to cylinder G and moving in
cylinders D D’ said pistons having perfora-
tions F8® leading through them to the inside
of cylinder G, a piston J fitting in cylinder
G and having recesses Jarranged toconnect
with perforations F as described and a erank
pin journaled in piston Jand moving in slots
in eylinder G.

7. In an engine the combination with a
frame having bearing faces B® B* and steam
ports b® b° 17 1® of cylinders D D’ connected
with ports b° b% a eylinder G, sliding cylinder
heads H H fitted to the ends of cylinder G
and having recesses H° adapted to maintain
connection with ports b7 b® and to counter-
balance the pressure on the inside of said

heads, pistons F K’ connected to eylinder G -

and moving eylinders D D’ said pistons hav-
ing perforations F leading through them to
the inside of eylinder G, a piston J fitting in
cylinder G and having recesses J® arranged
to connect with perforations F? as deseribed
and a crank pin journaled in piston J and
moving in slots in cylinder G.
JAMES T. HALSEY.
Witnesses:
ALp. H. FABER,
D. STEWART.

55

6o

65

70

75

8o

85

90




