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No. '772,3583.

Patented October 18, 1904,

UNITED STATES PATENT OFFICE.

-

JAMES T. HALSEY, OF PHILADELPHIA, PENNSYLVANIA.

MULTIPLE=CYLINDER EXPANSION FLUID-ENGINE.

SPECIFICATION forming part of Letters Patent No. 772,353, dated October 18, 1904.

Application filed February 13,1900, Renewed March 17, 1904, Serial No, 198,657,

(No modél.)

To all whom it May Concern:

Be 1t known that 1, James T. HALSEY a citi-
zen of the United Ststes of Amerlea, I'EﬂSldlI]U'
1n the city and county of Philadel phls, 1n the

State of Pennsylvania, have invented certain

new and useful Improvements in Multiple-

Cylinder Expansion Fluid-Engines, of which
the following is a true and exact descmptlon )

reference bemcr had to the accompanying
drawings, which form a part thereof.
My invention relates to multiple-cylinder
expansion fluid-engines, and has for its object
to provide an engine- of this character and

- compactness of form and one at the same time
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4 of Fig. 8.

which is durable and in which the engine can

~be reversed or the cut-off Varled by novel snd

simple mechanism.

The leading feature of my novel construc-

tion consists in the combination, with the main
shaft, of a series of cylinders IGVOI?II]C" with
the shatt and each-provided with a port Q-
ranged-to register slternetely with the admis-
sion and exhaust connections and a relatively
fixed pin eccentric to the shaft and to which
tl*lledplstons working in the cylinder are cou-
ple

means for adjusting it so as to reverse the en-
gine or to regulate the cut-off of the expansi-
ble fluid sdmltted to the cylinders, as will be
made clearly apparent, and the ports leading
from the cylinders are preferably connected
with the ports formed in a rotating plug con-
centric with the shaft, said ports opening in

the sides of the plug and registering with the
steam admission and exhaust conduits open-

ing through the bearings of the plug.
Referenee being now had to the drawings
in which my invention is 1lustrated, qure
1 1s a vertical cross-section through an engine
provided with my improvements, taken as on
the line 1 1 of Fig. 8, but with the eccentric-
pin C* rotated upwald through an angle of
ninety degrees. Fig. 2 is a face view of the
eccentric-pin- adjustmfr device. Fig. 3 is
vertical section taken on the line 3 3 of Fig. 1
but with the eccentric-pin C* rotated down-
ward toward the left to an angle of ninety de-
grees. IKig. 41sa eress—seetion on the line 4
Fig. 5 is a section on the line 5
Fig. 61s a face view of theframe

5 of Kig. 1.

[

The eccentric-pin is provided with the

extendmcr out from its sides.

'the flange A’

in which the ports are formed and which con-
nects the cylinders of the engine with the
valve-plug. Fig. Tis a faceview of the trans-
verse cylinder and of the two plunger- plstons
Fig. 8 is an
end view of one of the transverse cylinder-

heads. Fig. 9 is a cross-section on the line
99of Fig. 7. Fig. 10 is a face view of the

plston moving in the transverse cylinder. Fig.

11 is a cross-section on the line 11 11 of Flﬂ‘
10. FKig.- 192 1s a side elevation of one of the
open - ‘ended cylinders . Fig. 13 is a face
view of said cylinder. Figs. 14 to 22, 1nclu-
sive, are diagrammatic views 1llustrat1n0* the
admission snd exhaust of steam to the evhn-
ders durmcr the operation of the engine. Fig.
23 1s a plan view illustrating a modif cation
of the engine shown in the previous figures.
Fig. 24 is a cross-sectional view on the line
24 04 of Fig. 23. TFig. 25 is a cross-sectional
view on the line 95 25 of Fig. 24. Fig. 26 is
a plan, partly sectional, view of snother modi-
fication of my 1t1ventlon Fig. 27, a cross-sec-
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tion on the line 27 27 of Fw 96 Fig. 28, a -

cross-section on the line 28 28 of Fw' 27 a,nd

Fig. 29 1s a view 1llusurst1n0* a cenvenlent cOon-

nection between the eccentric-pin and connect—
ing-rods in the constructions 1llustreted '1n
I‘lo‘s 23 to 28, 1nclusive.

A Kigs. 1, 8 and 5, indicates the frammo*
of the engine, pr eferebly formed with brac-
ing-webs, as mdlested at A’, and with a cy-
lindrical bearing A®, formed i in its center, into

which lead edmlsswn and exhaust ports as

indicated at A® A%

A, normslly closed by a screw-plug «'.

A? is a peripheral rim adapted to recewe the.

casing B, as shown in Fig. 1

Alisa proleno'etlon of the frame servmo* as

a shaft-bearing.
~ aa, &c., are lucrs on the edge of the fra,me.,
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a

A% 1is an oil-hole near the top of the frame

99

with thch lugs D ot the casing B register,

a | bolts serving to secure the frsme end eesmo'

together.

The casing B has its edge B’ formed to fit
against the framing A 1mmed1stely 1nside of
It 1s also formed with a cen-
tral boss B*, in which are formed bearings #°
for the stud-shaft C, B3 indicating an out-

9'5
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~ On the inner end of the stud -
formed, as shown, into a bearing C?, at the
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allel opposite faces E¥ E

e

wardly - projecting flange serving as a stop,
and B* B* indicating outwardly - projecting
arims serving as bearings. The stud-shaftCis
formed with an outward extension C’, to which

by means of a feather on the clamping-nut "

the hub N of the segment-rim N’ is secured.
shaft C 1t 1s

end of ‘which is a disk C?°, from one edge of

which pbrojects the pin C, having at its inner

end the squared extension C°.

D’ is the main shaft of the engine, having
a portion D resting in the bearing A°® of the
casing and having formed to or secured to its
inner end the valve-plug D? from the inner
face of which extends the annular flange D*
and through the inner face of which are
formed the ports D* D’ D° D, opening out-
ward through the sides of the plug, as indi-
cated at &* &° d° d', said openings being in a
plane which will lead them to register with
the admission and exhaust ports A°and A'as
the plug revolves. |

E is a frame (best shown in Fig. 6) formed
at its center with a cylindrical boss E on one
side and a recess, as indicated at E°, which fits
over the flange D?of the plug, to which flan oe
the frame K is secured, as by means of the bolts
E®. (ShowninFig.6.) Theframe Eisformed
for the engine shown in the earlier figures of
the drawings with four arms, (indicated at K’
E*E?E)) portsé®, ¢, ¢, and ¢’ extending through
said arms and communicating with the ports
D* D &ec., in the plug D The two arms
E° Ef of the frame are also formed with lat-
eral extensions K and E° at their ends, (see
Fig. 4,) through which the ports ¢’ ¢’ a
tinued, as indicated at ¢ and . The lateral
extensions E' and E® are formed with guide-
ways E¥ E¥ at their innel ends and with par-
°, and the other two
arms, I and K, are formed as shown, with
laterally-extending lugs EM. .

I is a ring turning on the cylindrical boss
E (see Fig. 1) and having a squared slot I,
in which rests squared pin C° of the pin C*

( and G are oppositely-disposed open-end-
ed cylinders secured to the arms E’and E*, as:

by means of lugs G* registering with the lues
E" and having ports, as indicated at ¢, which
register with the ports ¢* and ¢

H is a transversely-extending cylinder hav-
ing its ends H' H' cylindrically finished to
receive the heads I I. The opposite sides of
the cylinder H are cut away, as indicated at
H* H?, to give passage to the pin C*, and be-
tween these cut-away portions the plunger-
pistons H’ and H* extend from the sides of

“the cylinder H, as best shown in Fig. 7, the

60

pistons beigg* coupled to the cylinder through
the arms H” and also through the central tu-

bular connection, (indicated at H® ) the perfo--

ration of which 1s indicated at A’
H' H', &c., indicate shoulders to support

65 the springs JJ &c.

e Con-

779,353

It will be understood that the pistons H’
and H* work in the cylinders G and G/, as
shown, for instance, in Figs. 1 and 3.

I I are the movable heads of the cylinder
H, each fitting over the finished portion H’
and having its outer face I’ finished so as to
rest ag ainst the face E*, with a squared edge
in contact with the Ouldewav E* 12 1%, &e.,
indicating bearings for the springs J, and T°
1s the opening ‘rhroucrh the head I whlch 1S

made so large as to alwa,ys malntain an open-

ing into the end of the cylinder from the ports

“or ¢. The function of the springs J 1s to
press the heads I outward, maintaining con-
tact with the lateral extensions E' and L.

K is the piston working in the cylinder H.
It is formed with a transverse cylindrical
opening K’, in which fits the pin C%, and with
recesses (indicated at IC* I$¥) of or equal to the

cross-section of the cylinders G or &', with

which this recess is in communication through
the ports A%, so that when the steam, for in-
stance, is admitted to the cylinder G 1t will
press upon the piston H’ and with practically
the same force will also exert pressure in the
recess IX°, tending to push the piston I away
from the wall of the eylinder H with the same

70
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force that the cylinder is pressed toward it -

by the action of the piston H’. This is of
value because it greatly diminishes friction.
L L, &c.,

bearings.

indicate bushings in the various

95

M (best shown in Figs. 1 and 4) is a frame

having a central cylindrical bearing 72, which
fits and turns freely on the bushing of the
bearing C°. This frame is also preferably
provided with Strengthening-ﬂanges., as 1ndl-
cated at M', M", M’, and M, and at the ends of
its braced arms is secured either to the cylin-
ders GG and &', as shown in Fig. 1, or to the
ends of the extensions E’ and E“., as shown in
Fig. 4.

The boss N already mentioned 1s firmly se-
cured to the stud-shaft extension C', (see Figs.
1.and 2.) and has extending from it the toothed
seoment N', which is engaged by a worm O,
supported in bearings in the arms B* B, the
shaft of the worm having a squared extension
O’, by which it can be rotated. It will be
obvious that the position of the pin C* will be
shifted by turning the worm, the possible ex-
tent of the shifting being regulated by the

stop-flange C°.

Before describing the operation of the en-

oine I will refer to the modified forms shown,

i

and first to the construction shown i1n Figs.
23 to 25, inclusive. In this construction the
plug D* instead of having four ports is pro-
vided with three, as D° D’ DY, and the frame
rotating with the plug (here indicated) at K~
has three arms, (indicated at E* E° E",) the
ports in the arms being indicated at ¢ ¢

Three open-ended cvhnders (indicated at Gri
(3*) are secured to the arms of the frame, and
the three pistons H*, H®, and H" are couple‘d

100
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-p1 ns 1s pivoted
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to the eccentric- pln C by connecting-rods Q

Q, &e.
In the other modifications lllustmted in
Figs. 26 to 29, inclusive, the frame E has four

“arms, as 1n the first-described construction;

but each of these arms is provided with an
outwardly-extending pin E’?, through which
the port is continued, and upon each of these
the outer end of a cylinder (3%,
g* indicating the pivetal connections. Inthis
construction the pistons HY are coupled with

the eccentric-pins C* by piston-rod extensions

H° H?, &c., extending rigidly from -the pis-
tons. the rotation of the frame and. cylinders

causing each cylinder to rock on its plvoted

~ connection.

20

- H°, to fit against the pin C~
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In Fig. 29 I have mdlcated a convenient
couplmw for either the connecting-rods @) of
Fig. 23 or the piston-rod extensions H* of
Fig. 26 with the pin C'. The ends of the
arms, as H', are segmentally finished, as at
These segmen-
tally-finished ends are laterally extended, as
indicated at 2% and rings, as Y, fit over them,
which hold them in place on the pinC'. This
1s a practicable construction, especially as the
action of the pistons against the pin C!is al-
ways a thrusting action.

1t will 1ead11v be understood that the pin

o being stationary the action of steam ad-

mitted to the cylinders of the engine succes-

sively will be to rotate the whole system of

cylinders, with their frames and connections,
around the eccentric-pin, the action being ex-
actly inverted from the ordinary action of a
multiple series of cylinders acting upon a ro-
tatable crank-pin. |

In the diagrammatic series of drawmcrs
Flo's 14 to 22 inclusive, the entire cycle Of

movements 1s fully illustrated with reference

to one of the cylinders, that indicated at G,
and 1n Fig. 14 I have also indicated at ¢ the
13051131011 to which the pin C* is thrust when it
is desired to reverse the action of theengine,
showing at G ¢ and H A the position of the

| cylmder and piston with reference to the ec-

centric-pin in its cifferent positions. It will
also be obvious that by shifting the eccentric-
pin the amount ot steam admit_ted to any cyl-
inder while its ports are in connection with
the stea m-supply can be varied with exactly
the same effect as is usually produced by va-
rylng the cut-off of the valve.

Having now described my invention, what
I claim as new, and desire to secure by Letters

Patent, i1s—

1. ]1:1 an expanmble fluid engine, a frame A
having a bearing A® formed therein and a pas-
sage or bearmg for a shaft ¢’ forming a con-

tinuation thereof, said frame having also ad-

mission and exhaust passages for steam open-
ing through the face of bearing A%, in combi-
nation with a valve-plug D? WOI‘klI]U' in bear-
ing A’ and having a series of ports formed

05 therein to register alternately with the admis-

A=l A —r—

sion and exhaust ports, a cylinder-support-

‘Ing frame secured to and moving with the

VELIVEB plug and having steam - passages con-
nected with the ports in the plug, a series of

cylinders connected with the frame and the

steam-passages therein, a fixed crank-pin set
eccentric to the valve-plug and series of cyl-

inders, pistons in the cylinders connected to.
said crank-pin as described, and a casing B
forming with the frame A a tight casing for
‘the moving parts of the en oine ,and a support'
for the cramk -pin. |
2. In an expansible-fluid engine, a frame A
having a bearing A° formed therem and a pas-
‘sage or bearmﬂ" for a shaft ¢® forming a con-

tinuation thereof said frame having also ad-

8

75

30

mission and exhaust passages for steam open-

frame and forming w1th 1t a tight casing in-
closing the moving parts, said casing hawnO‘

a bearmﬂ' b* concentric Wlth the bearmcr AS
a valve-pluo‘ D* working in bearing A% and

having a series of ports formed thelem to
register alternately with the admission and
exhaust ports, a cylinder-supporting frame

ing through the face of bearing A° in com-
bmatlon w1th a casing B secured to sa1d

90

secured to and moving with the valve-plug

and baving steam- passages. connected with
the ports in the plug, a series of cylinders
connected with the frame and the steam-pas-
sages therein, a shaft C supported in bearing

4 and adjustably supporting a crank-pin C’

and pistons working in the cvlmders and con-
nected as described to the crank-pin.
3. Inan expansible-fluid engine, a frame A

95

100

having a bearing A® formed therein and a pas-

sage or bearing for a shaft ¢ forming a con-
tinuation thereof, said frame having also ad-

mission and exhaust passages for steam open-
ing through the face of bearing A°, in com-

105

bmamon Wlth a casing B secured to said

frame and having a bearmcf b* concentric with
the bearing A°, a Valve-plug D? working in
bearing A’and havingaseriesof ports formed
therein to register alternately with the ad-
mission and exhaust ports, a cylinder-support-

ing frame secured to and moving with the

valve-plug and having steam-passages con-
nected with the ports in the plug, a series of
cylinders connected with the frame and the

steam-passages therein, a shaft C supported-

in bearing §° and adjustably supporting a
crank-pin C*, a toothed segment 7' secured to
shaft C and a worm O in engagement with
this seement for adJIlStlIlO’ the mwle of the
shaft and crank and pistons workmﬂ' in the
cylinders and connected as descmbed to the
crank-pin.

4. In an expansibie-]

uid engine, a frame A
having a bearing A’ formed therein and a pas-

11O

115

120

125

sage or bearing for a shaft ¢° forming a con-

tinuation thereof, said frame having also ad-

mission and exhaust passages for steam open-.

ing through the iace of bearing A®in com-

'blnatlon Wlth a casing Bsecured to said frame




10

20

30

AL

and having a bearing #* concentric with the
bearing A® a valve-plug D* working in bear-
ing A° and having a series of ports formed

therein to register alternately with the ad- -

mission and exhaust ports, & cylinder-sup-
porting frame secured to and moving with
the valve-plug and having steam-passages

connected with the ports in the plue and a

central bearing-boss K, a series of cylinders
connected with the frame and the steam-pas-
sages therein, a shatt C supported in bearing
b* and adjustably supporting a crank-pin C-,
a ring F journaled on boss B and supporting
an end C’ of the crank-pin, pistons working
in the cylinders and connected as described to
the crank-pin and a frame M secured to the
outer sides of the cylinders and having a.bear-
ing on shaft C.

5. Anexpansible-fluid eng 111611&1?1110"3511&%
as ), in combination with two cylmdels as (r

(', set opposite to each other and secured to

the shaft, pistons, as H® H*, working in said
cylinder, a transversely-extending cylinder,
as H, secured to said pistons and formed with
a lateral slot, as H® a double-acting piston, as
KK, working in cylinder H and formed with a
pin-bearing K’ adapted to register with slot
H*, a fixed pin C' extending through slot H*

into the bearing XK', a series of ports, as¢’, ¢

¢, ¢ revolving with the shaft and cylinders
and leading into cylinders G " and the ends

of eylinder H, and cut-off mechanism for ad-

3R

40

45

mitting and exhausting fluid to and from said
ports and cylinders.

6. Anexpansible-fluid engine having ashaft,
as D, 1n combination with two eylinders, as (G
(', set opposite to each other and secured to
the shaft, pistons, as H® H*, working in said
cylinder, a transversely-extending cylinder,
as H, secured to said piston and formed with
a Jateral slot, as H?, a double-acting piston, as
K, working in cylinder H and formed with a

ster with slot
H?, an adjustable but not rotatable pin C* ex-
tending through slot H® into the bearing I,
a series of ports, as &, ¢', ¢, ¢, revolving with
the shaft and cylinders and leading into cyl-
inders & (' and the ends of cylinder H, and

pin-bearing K’ adapted to reg:

779,353

cut-off mechanism for admitting and exhaust-
ing fluid to and from said portsand cylinders.
7. Anexpansible-fluid engine having ashaftt,

as D, in combination with two cylinders, as (x
(x', set opposite to each other and secured to

the shaft, piston, as H* H', working in said
cylinders, a transverselv-extending cylinder,
as H, secured to said pistons and formed with
a lateral slot, as H* a double-acting piston, as

K, working in cylinder H and formed with a

pin-bearing K’ adapted to register with slot
H?, a stud-shaft C supported in bearings op-
posite to.the shaft D, a crank-pin C*attached
to sald shaft and extending through slot H
into bearing I’, means for turning shaft C to
adjust the position of pin C, a brace M hav-
ing a bearing on shaft C and secured to the
cylinders (& G/, a series of ports ¢, ¢, &c.,
revolving with the shaft and leading into the
cylinders and cut-off mechanism for regulat-
ing the admission and exhaust of fluid.

8. Anexpansible-fluid engine having in com-
bination a shaft D having four ports formed
through it, a bearing ¢’ for the portion of the
shaft in which the ports are formed, said bear-
ing having admission and exhaust ports A> A*

formed in 1t, a frame K secured to the end of

the shaft and having formed in it ports ¢’ ¢
¢ ¢ connecting with the ports in the shaft,
two cylinders G G secured opposite to each
other to the frame K and into which ports, as
& ¢, open, a transverse double-acting cylin-
der H later ally movable in the frame E and
into the ends of which the ports ¢ ¢ open,
sald cylinder having one or more longitudinal
slots H” on its sides, pistons H® H* working
in the cylinders G G’ and secured to cylinder
H, a stud-shaft C having a crank-pin C* ex-
tending through slot H*, a frame M secured
to cylinders G (' and frame E as described

and journaled on shaft Cand a piston K work-

1ng in eylinder H and having a bearing formed

through it for pin C.
JAMES T. HALSEY.

Witnesses:
CHas. F. MyERs,
D. STEWART.
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