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UNITED STATES

PaTENT OFFICE.

OF SYRACUSE,
LEWIS,

FRANK CAREY,

NEW YORK, ASSIGNOR TO HAI\JVEY L
OF SAME PLACE

ENGINE.

| EPECIFICATION formihg part of Letters Patent No. 684,745, dated October 15,1901,

Application filed May 15, 1900, Serial No. 16,726,

(No model.

lo all whom it may concern:

Be it known that I, FRANK CAREY, of Syra-
ciise,in the county of Onondaga, in the State
of New York, have invented new and useful
Improv ements in KEngines, of which the fol-
lowmg, taken in connection with the accom-
panying drawmfrs is a full, clear, and exact
description.

My invention relates to steam- engines in
which the piston is directly connected to the
driving-shaft without an mtervenmfr pitman,
Opelatlnﬂ' on the same principle as my PPat-
ent No. 441,932, but involving certain me-
chanical improvements by which the con-
struction is simplified and cheapened and the
operation made simpler and less liable to ac-
cident and disarrangement.

The essential features of my present in-
venilon are the shaft having an integral
crank-pin on which are strung a group of in-
tegral eccentries, one for each cylinder, to
Wthh eccentrics are fitted the respective
cross-heads sliding in guideways and secured
to their 1espect1v'e piston-rods, the eccentrics
being free to rotatein their cross-heads. The
shafb and integral crank-pin correspond to
the shaft, face- plate and crank-pin bearing
of my former patent and the group of eccen-
trics to the web, arm, and bearmg pins com-
posing the ﬂoatlng crank journaled between
the two sections of the shaft. I have also
devised a valve particularly adapted for use
withmyengineand havesimplified the means
for reversing and controlling the movement
of the sliding valves.

I have shown and described an engine Wlth
two eylinders set in different planes and ar-
ranged at a right angle to each other; but it
will be understood that the general prmclple
of construction is apphcable to more than two
cylinders and that the engine may be made
compound by exhausting one cylinder into
the other, as is common in this art.

My invention will be understood by refer-
ence to the accompanying drawings, in which

the same letters and mfereuce-numemlp in-

dlca,te the sa,me parts in all the figures.
Figure Iis a top plan view of an engine

made according to my present invention.
Fig. IT is an enlawed vertical gsection thereof
thwlwh one cyhnder one steam-chest, and

| base.

Fig. IIl is an enlarged cross-section
thereof tLroun'h the two cylmdelb Figs. IV
and V are rerectlvely side and end eleva—
tions of my integral shaft and crank-pin.
Figs. VI and VII are respectively plan and
side elevation, partly in section, of a group
of two eccentrics described here'm,. Fig. VIII
18 a plan of a detached cross-head. Tig.IX
1Isanelevation, partlyin section, of thesteam-
chest bushing or liner. Fig. X is an eleva-
tlon, partly in section, of my sliding balanced
valve. Fig. XI shows the eccentric-cylinder

and attached parts in side elevation and the

actuating - sleeve fitted thereto in seection.
Figs. XII and XIII are respectively eleva-
tic}ns of said cylinder and sleeve detached.
Fig. XIV is an isometric view of the eccen-

tric-cylinder, illustrabing the oblique relation

of the bore to receive the crank-shaft. Figs.
XV and XVI are respectively plan and side

elevation, partly in section, of a group of

three eccentrics to be used with a three- cyl-

i inder engine of my design.
In the drawmn‘b A mdleates the base of
suitable form, prowded with bearings B Bin

the face- plates C C for the shaft 1 These
are preferably ball-bearings, but are not so
shown for the sake of Slmphelty in 111ustm-
tion. |

D is a bushing keyed on the sha,ft cauymﬂ'
pinion P; E and F, respectively, screw -and
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plate fitted to end of the shaft for adjusting

the bearings, &e. 'The shaft is provided with
integral face- plate 2, having the counterpoise
( and carrying the cmnk-pm 3, on which are
strung the group of integral eccentucs 4 5,

there bemﬂ' one for each cylinder, two as here
shown. Inten*lal with the eccentrics may be
formed the sleeve 9, fitted to the crank-pin,

QO

so that the group of eccentries is free to turn

thereon. 12 and 13 are the screw and plate,

fitting to the end of the crank-pin for hold-

ing and adjusting the eccentrics. The washer

or plate F, secured to the end of shaft 1 , pre-

Ven_ts the bushmcr D, carrying pinion P, from |

slipping off, and the corresponding plate 13,
secured to crank-pin 3 by screw 12, retains
in position the group of integral eecent1 1GS
formed with a sleeve 9.

6 and 7 indicate the respective cylinders,
duplicates of each other, supported on the
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base by .smtable means, such as flanges H
and boltsJ. To the cylinders are ﬁtted the
respective pistons 20 30, secured to the pis-
ton-rods 2131, having the integra,l cross-heads
22 32 and sliding on guideways 23 33,arranged
at the same angle to each other as the cylin-

dersand extendingacrossthelineof the shaft.
To each cross-head is fitted its eccentric, free |

to rotate therein.
20 56 are the respective piston-rod stuffing-

boxes, and 27 37 segments arranged WIthm'

1he base, carrying ﬂ'mdeways
The steam enters through pipe 40 and is

supplied alternately to the c¢ylinders—to cyl-:

inder 6 through passages 41 and 42, controlled
by a %ulta,ble valve in steam- chast 00, and
through pipe 40, steam-chest 51, and corre-
qpondm passages to cylinder 7.

The distance from the center of Lhe shaft 1
to the center of the crank-pin 3; which I call

the ‘* main crank,” isequaled bV the distance

from the center of the erank-pin 3 to the cen-
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-1ng valve moves up and down the steam alter- 'thele is no dead - point, but a minimum of

.nately enters through ports 57 and «, and |
. 8pace e, port b, and passage 41 and space e,
port ¢, and passage 42 alternate, exhaust-
ing throurrh passaﬂes 41 and 42, the exhaust
- flom passage 41 passing into upper end of

steam-chest over upper end of valve through

6o

‘shown in Figs. II, 1X, and X,)
indicates the steam- chest lmer (or valve-bore
liner) provided with eylinder-ports b ¢,steam- :

ter of either eceentric 4 or 5, which latter I
call the ¢ eccentric throw.” Consequently

the center of each eccentric has movement
around the crank-pin, being at one time in
line with the center of the shaft, and again
twice the distance from the center of the sha,fl: |
thatthe center of pin 3is from the centerof the
I have thus for the piston-rod or cross- |
head a limit of travel of four times thelength |
of either of said cranks—that is, of twice the I

shaft.

length of main c¢rank plus eccentrie throw.

The limit of travel of the two piston-rods and |

cross-heads is exactly the same, but as cross-

32 the rod 21 will be i in 1ts most eff
sition when the rod 31 is on its dead-cenfer.

working at its best leverage.

I by a continuous ecrank effort.
conveniernit for use with my engine,
r11

Inlet ports a a, and exhaust-ports d d.

interior channel A.

chest and 55 the exhaust-port.

interior channel %, ports g, space £, port d
and exhaust-port 55 and from passage 42

through space f, to ports d and 55.
The valve is operated as follows to regu- |

-are not parallel and do not intersect.
head 22 moves at a right angle to cross-head |

ective po-

in which 54

| 684,745

| late the stroke and to reverse the engine: 60

1s the valve-rod, connected by cross-pin 611in

upper end core 62 to eccentric-strap 83 on

actuating-sleeve 80, 67 being a guideway in
frame therefor. 68 is an oil-tube, and 69 oil-
tube stuffing-box. On the shaft is fitted the
eccentric-cylinder 70, prevented from turn-
ing thereon by one or more straight splines
and keys 72,
lar 71, carrying one or more set-serews 73 for
adj usbmw keys, tail-sleeve 74, to which is fit-

ted trunmon -ring 75, hawnw trunnions 76,

with which _eﬂgages the level" 77, jo‘urnaled
to ear at 78 and extending inlo hollow base
through suitable slot for moving the eccen-
tric-cylinder longitudinally; throwing up or
down the actuating-sleeve provided with keys
31, fitted to grooves 82 of the eccentric-cylin-
de1 parallel to its axis and so movingand con-
13101111:10* the valve. I have shown one only

of these straps connected to one valve-rodj
| but the actuating-sleeve is made of sufﬁcmnt

width to receive two or more, one for each
valve and cylinder, so that all the valves are
controlled directly from the shaft. The set-
screw: 73 retains in position key 72; fitting
straight spline formed in the shaft. Eccen-
trie- qtl ap '83 embraces actuating-sleeve 80 in
the ordinary manner, but has the leg fitting
the fruldeway 67, so that it is retained in
alinement with the piston. |

The bore thirough the eccentric-cylinder for
the shaft is oblique—that is, the axis of the
eccentric-cylinder and the axis of the bore
The
axis of the bore lies on one side of the axis of
the eccentric-cylinder and at an angle there-

| to,soarranged that the nearest pointsin these
Thus the center of one eceentrie serves as a .
fulerum while the other compound crank is
The pistons,
through the eccentrics and crank-pin, are’
- thus constantlv operating torevolve the shaft

axes are at their respective centers and the
axes separate from each other uniformly on
each side of their centers, making the throw
greater in proportion to the distance from
thlS nearest position of the centers—that is,

| as the eccentric-cylinder is moved 1onn*1tud1-
-1 bavedevised a balanced valve thatis very

(best

nally within the actuating-sleeve, for tlle op-

It is provided with spline-col-
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erative sleeve does not partake of this longi-

tudinal movement. In Fig. XIV the poswlon
of this bore is shown parbly 1n dotted lines,
line X representing its axis in plan and line

| Y the axis of the eccentrie-cylinder in plan.
this liner is fitted the valve 56, formed with

the annular steam-space e, the annular ex- |
haust-space f, the exhaust- ports G ¢, and the

These axes are nearest at their central points.
As they do not intersect, there being still a

Space between their eenters, even when the

| eccentric-cylinder is centrally arranged with-

57 indicates the inlet-port to the steam- | in the actuating-sleeve and their eenters are

As the slid- _j

115

120

brought as near as possible to each other,

throw when the eccenftrie- cylinder ig in this
central position, as shown in Fig, XI. In
this position the eccentric-cylinder throw and

valve-strokes are exactly equal to the steam

lap of the valve and no steam is admitted to
the cylinders. As the eccentric is moved

| -along the shaft and from this central position

in either direction the valve-stroke is length-

*ened admitting steam for either forward or

wverse 'motion, and the cut-off occurs later,
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the eccentric-eylinder being adjusted and | thereon, a shaftformed withanintegral crank

held in any desired position by the lever or
other suitable means, thus giving a range of
cut-off from nothing to full-stroke of piston.
Oneextreme position and longest valve-stroke
18 shown in Fig. II. While this valve and
valve-gear is particularly adapted to my en-
gine, it may be used on any reciprocating en-
gine, and I donot limit myself thereto herein,
for I may substitute therefor other suitable
valves.

My special construction of engine is simple,
atrong, durable, and compact. It may be

made small, but suitable for many purposes.

The drawings (except Fig. I) are full -size
working drawings for an engine to operate
automobile vehicles.
for different arrangements and may be set as

.close as desired to the ground.

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, is— R

1. Asteam-enginehaving a plurality of eyl-
inders fixed to the frame, pistons in the re-
spective cylinders, piston-rods rigid with the
pistons, and a group of integral eccentrics,
one for each piston, connecting the piston-

rods directly to the shaft and forming a com-

pound crank. |

2. Asteam-engine havinga plurality of eyl-
inders suitably supported, a shaft having an
integral crank-pin, pistons fitted to the re-
spective cylinders, piston-rods rigid with the
pistons and directly connected to the shaft
by a group of integral eccentrics, one for each
piston, said group of eccentries being revolu-
bly mounted on the crank-pin.

3. A steam-engine having a suitable base,
a plurality of cylinders suitably supported
thereon, pistons in the respective cylinders,
guideways arranged on the base, parallel to
the respective cylinders, eross-heads fitted to
the guideways and sliding thereon, piston-
rods connecting the respective pistons and
cross-heads, a shaft having an integral erank-

- pin, a group of eccentrics perforated to fit
said crank-pin and rotate thereon, each eccen-
tric being fitted to its corresponding eross-
head to connect the piston te the shaft. |

4, In combination in a steam -engine; a
suitable base, a plurality of eylinders fixed |

It is very convenient |

plate and pin, pistons fitting the respective
cylinders, piston-rods rigidly connected to the
pistons and connected to the shaft by a group
of integral eccentrics longitudinally perfo-
rated to fit the crank-pin and revolve thereon,
and so arranged that the distances from the
center of the crank-pin to the center of each
eccentric shall all be equal, eross-heads fitted
to the respective eccentrics and secured to
the respective pistons, and suitable guide-
ways for the cross-heads. | |
0. In combination in a steam -engine, a
shaft having an integral crank-pin, a c¢ylin-
der, a piston, a piston:rod, a cross-head se-
cured thereto, and an eccentric strung on the
crank-pin, and within the cross-head, to ro-
tate freely on the crank-pin and within. the
cross-head. | S

6. In combination in a steam-engine, a plu-
rality of eylinders, a shaft and integral crank-
pin forming the crank, a group of integral
eccentrics journaled on the erank-pin, one
eccentric of said group corresponding to each
cylinder, and the throw of each eccentric be-
ing equal to the crank length, a guideway
corresponding to each cylinder, a crossshead
fitted to slide on each guideway and embrac-
ing the corresponding eccentrie so that the
eccentric is free to turn in its cross-head, a
piston fitted to each cylinder, and a connec-
tion between each piston and its ecross-head
whereby the piston-stroke is equal to four
times the c¢rank length. .

7. In combination in a reciprocating en-
gine, & shaft and integral crank-pin forming
a crank, an eccentric journaled on the crank-
pin, the throw of the eceentric being egual to
the crank length, a cross-head peripherally
Journaled on the eccentric and fitted in suit-
able guideways, and a connedtion between

55
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the cross-head and the piston, whereby the

piston-stroke is equal to four times the crank
length. . | |

In testimony wheresof I have hereunto
signed my name.

FRANK CAREY. |[L.s.]

Witnegses:
C. C. SCHOENECK,
M. T. BROWNELI..
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