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UNITED STATES

¢

PATENT OFFICE.

FRANF CAREY, OF PENN YAN, NEW YORK, ASSIGNOR OF ONE-IIALF TO
JOHN W. YOUNG, OF TUNKHANNOCK, PENNSYLVANIA. -

STEAM-ENGINE.

SPECIFICATION formmg part of Letters Pa.tent No. 441,932, dated December 2, 1890
| Apphcatlon filed March 11, 1890, Serial Nu 343,634, (No model)

To all whom it may concerm:
- Be it known that I, FRANK CAREY, residing
at Penn Yan,in the county of Yates and State
of New York, have invented certain new and
5 useful Improvements in Steam-Engines, of
which the following is a specifi catlon refer-
ence being had therein to the acecompanying
drawings.

This mv(,ntmn relates to steam- -engines of |

10 the cylinder and piston variety.
The obgject of the invention is to produce

an engine in which the piston shall be di-
rectly “connected to the driving-shaft without
~anintervening pitman;also, to connect the pis-

15 ton-rods of a multiple-cylinder engine to the
driving-shaft in such mannerthat all but one
- of the pistons shall be off the dead-center,
and one of the cross-head bearing-pins shall
serve as a fulecrum about which all the others
20 shall have leverage; also, to improve the
- valve-gear and other operative parts of a
. steam-engine.
I have shon n and described an engine with
- two cylinders set in different, planeq and ar-
2¢ ranged at a right angle to each other; but it
will be undelqtood tha,t the general plmmple
of construction is a,pplicable to more than two
cylinders and that the engine may be made
- compound by e*{haustmﬂ* one cylinder into
3¢ the other, as 1s common in this art.
- TFigure 1 is a top plan of the engine and
| \_*alve gear. Ifig. 2 1s an end elev.:ttlon of the
same. Fig. 3 1s a section on line x x, Iig. 1,
one valve- (,hest being broken away. EW

35 18 a central 1011U'1tudma1 section and 1)&1'[1&1-

elevation of Fig. 1, the valve-bore shown verti-
cal to better illustrate its working. Kig. 518
“a section through one of the enlarged shaft-
bearings or face-plates. Fig. 61s a broken
40 detail section showing

- and their connection. Itig. 7 is a diagram-
- matic perspective of the shaft and clcmhq
‘Fig. 8 is a diagram intended to illustrate the

. 0pemt1on of the device.

45 Aindicatesthe frame of the machine. This
~ frame is of rectangular or othersuitable form
~in plan and has cross-bars B C, which have

large boxes 20 and 21 to Supnor‘u the face-
plate bearings of the shaft. The frame has
) 50 a,lso a cross-bal D at one end, which has

on opposite sides of the piston 36.

the shaft GO,

guide or slide ways

| brass or bearing 22 for the shaft 60. The

face-plates need not necessarily have bear-
ings, but the shaft may be kept in line by any
usual arrangement of bearing-boxes.

The cylmders 30 and 40 are supported on 5 5 '
the frame A by flanges E, or in other suitable -

manner. The Gyhnder 30 has a steam- chest
31, provided with a piston-valve 32, IFigs. 3
and 4, which valve is hollow to permit the
e*{haust~stea,1n to pass through it. The steam 6o
enters port 33, and as the valve 32 slides the
steam is adlmtted to the eylinder 30 by ports

34 and 35 alternately, thus acting alternately
The pis-
ton-rod 37 passes through stuffing-box 38. 65
The steam-chest, valve, and connections thus
described are not essentially different from .
like parts employed in many double acting

¢ll "C""ll.’l'i:}“"'r

The piston-rod 87 bears a cross- head 39, 70

which moves in guide or slide ways 50 and
51, which guides are preferably bolted or oth-
erwise attached to the head 30% of the cylin-
der 30. The cylinder 40 is shown to be a du-
plicate of eylinder 30, and has a steam-chest 73
41 and valve-connection corresponding to
those described for ¢ylinder 30. The piston-
rod 47 has a cross-head 49, which moves in
guideways 53 and 54, attached to the cylin-
der-head 40™. The slideways are connected 8o
and held by the bolts 56 and spreaders 55.
(See Fig. 6.) Theslideways orguides are thus
at the same angle relatively to cach other as

the cylinders and extend across the line of
The shaft 60 has an enlarged 8;

bearing-piece or face-plate 61, which has a
socket 62 for a crank-pin. The face-plate 61
may be a web with a counterbalance-piece 63

at the side opposite the socket 62 to counter-

balance the crank. The shaft 60 is praecti- 9o
cally a continuation of shaft 60, and has a

face-plate 65, corresponding in all respects

with the face-plate 60, and having a socket

i 66 in line with the socket or bearing 62. A

compound or quadruple crank is placed be- g3
tween the two face-plates 61 and 65. Thiscom-

pound crank consists of the bar If and two-
cross-head bearing-pins 70 and 71, extending
at oppositesides and at opposite ends thereof,
| The cross-head 39 surrounds a suitable bear- 100
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ing or collar 74 or crank 70. The cross-head y diagram, which, it is believed, gives & correct

49 in similar mannevsurrounds collar or wear-
piece 76 on crank 71. Cross-head pin 70 has
a rigid arm or web G, parallel with arm I
and bearing a crank-pin 77, which enters the
socket 62 in face-plate 61. A similar arm or
web H, rigid with cross-head-bearing pin 71,

has a pin 78, which enter% Soc]{et 66 in face—_

plate 065.
The pins 70 and 71, on which the 131%t0[1-
rods have direct beaung, must be rigid both

~ with the bar F and with the arms G and H; but
~the pins 77 and 78S may be rigid with the f&ee—

20

30
s
10
45

50

~ carriesdriving-crank center from 2 to 8.
afand ¢’ toccarriesdriving-crank center from

6¢

- Piston 37 has now made one complete stroke

plates and turn in sockets or beari ings in the
arms G II.

- The een’rels of pins 77 and 7S are opposite

the center of arm or web I, and the arm G
(from center to center of its two cr ank-pins)
is equal to the distance from center of the
Consequently

shaft 60 to center of pin 77.
the pin 70 might by itself have a move-

ment ‘around the pin 77, being at one time

in line with shaft 60 and again twice the dis-
tance from the center of said shaft 60 that

“the pin 77 is from .the center of said shafx.
The pins 77 and 78 may be carried by cranks |
We .
“have thus for the piston-rod or cross-head 39

instead of plates on the shaft 60 6O™.

a limit of travel of four times the length
of arm G, (measuring from center of crank-
pins,) which revolve around center of shaft 60O
at a distance from its center of exactly the

length of the arm G.  We have a precisely

similar Iimit of movement of piston-rod 47
andits cross-head; but as piston-rod 37 moves

‘at a right angle to the line ¢f movement of

rod 47 therod 37 will be in its most effective
position when rod 47 is on 1ts dead-centers,
and vice versa. Thus one cross-head pin
serves as a fulerum while the other crank is

working at its best leverage, and the pins 77

78 are ébu the time acting on-face-plates 61
and 65 to revolve said pl&tes and the shaft 60
and 60%, of which the face-plates form a part.

The diagmm--Fig. 8 outlines the movement
of parts, as understood. The dotted circle 1
2 38, &c., denotes the movement of driving-
pins 77 78. The dotted line o a® outlines the
path of cross-head pin 70, and the line ¢ ¢® the
path of the cross-head pin 71. With one

cross-head pm a on the dead-center the other

at ¢ will bein position to present the greatest
leverageon the drwmg-m ankat 1. The Move-
ment of a to o and ¢3 to 02 carries drwmw—
crank center from 1to2. a’to a* and ¢? tg

a* to

3tod. cto ¢’ and ¢’ to af‘hcarries driving-crank
to5. c¢’toc*andatoa’carriescrank-pinfrom
5t06. c*toc’anda’toa’bringscrank-pinto?7.

and piston 47 two half-strokes, and the driv-
ing-crank pin has made a half - revolution,
the parts being in the same relative position

as to the application of power as at first, but

the pistons moving in opposite directions.

Intermediate positions are indicated on the

theoretical explanation of the movement of
the cranks.
It will be seen whﬂe the c1oqg-head bear-

ing of 37 goes from o’ to a and back to o

that the cross- head bearing of 47 sweeps

clear across the center of motion from ¢t to

c?, carrying the crank-pin on the dotted circle
from 12 to 2. "The paths of both crank-pins
are 1o be taken as one circle. The distance

75

from 12 to 2 is just half the distance traveled

fromcttoc®. Cross-headbearing goesthrough
the same performance from a* to a?, carrying
Cmnk -pins from 3 to 5, Whll(-‘ 17 w 011{% from
¢’ up to ¢ and back to ¢’.

From the foregoing it wﬂl be undelstoed |
that the direct couphnn of the piston-rodsto

the driving-crank at the cross-head bearing

permits a very compact arrangement of parts,
and that thereis no dead- Lentm as far as the.--

driving-crank pin is concerned.

As both cylinders are supplied with steam
from port 33, so both will exhaust through
the hollow shde—valves (one being shown at

-32,) to exhaust the port SO.

T'here 1s a directrelation bétween the move-
ment of the slide-valves and that of the pis-

tons caused by the peeuhm v.:th e-gear -em-
ployed. |
- On the shaft 60 there are two eecentl IC Cy-
lindrical bodies 81 and 101, which are secured

8o

Qo

05

together and may be moved lengthwise of the ]

.Shaft 60, being held from tur ning on the shaft
by a str awht Sphne or key.

1 of the eccentneb is directly lengthwise of the
shaft.

drical bodies bored through eccentrically

-The eccentrics are formed from cylin-

from end to end, the bore of each being at the

side of the centel so that the bands will never

be exactly concentric with the shaft.

(See
101, Fig. 4.

These eccentrics are not true

C ylm dels in any section taken from their own
surfaces at right angles to their bore.
such section w ould be an ellipse.
at exactly right angles with the perlphery

Any
Cutthrough

any section would b_e a true circle bored ec-
centrically. Every different section would

show a different amount of eccentricity, and
the lines of such greatest eccentricity would

radiate at varying degrees from the axis of
the shaft.

As shown in Fig. 4, the eccentrics are in

central position 101191!:11(1111&11)? of the actuat-
ing-sleeves 82 and 102;

but the rods 83 and
103 will stillgive a vah e movement sufficient

to move the valve exactly up to the steam-ad-

mission and to exhaust the eylinders. Fol-
lowing now the course of the gearfrom eccen-

trie 81 1t will be u ndelstood that the sleeve
band 01 collar 32 is held between guides 84

and 85. The rod S3 connects with cra,nk 86,
which is secured to rock-shaft 87, which rock-

shaft passes through suitable packlnmboxes

into the exhaust p01t or chamber 80, and is

there provided with a crank 88, W]llCh by a

pitman 89 connects with the cshde: valve 32.
The rod 103 similarly engages a erank 104,

The m ovement .

ICC

105

ITO

I75

I20

125

130
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-~ which is connected to a hollow rock-shaft 109,

1o

‘which surrounds rock-shaft 87. Hollow shatt
105 passes through stuffing-box 106 and has a

crank 107 in pOSIt]OH to operate theslide-valve

in steam-chest 41. Thus the two eccentric
sleeves 81 and 101 control the movement of the
twoslide-valves. Theeccentrics 81 and 101 are
shifted lengthwise of theshaft 60 by means ot
hand-lever 90, hung at 91, and having a col-

lar 92 coupled to the eccentrics so as to per-

- mit the eccenftries to rotate independently of

the collar.

20

35

40

“never varies, steam, if admitted at all, being

45

50

55

6o

The lever 90 has spring-catch 94,
which engages oneof the notches in the quad
rant bar 93 to hold the eccentries in any ad-
justed position.

When the eccentric cylinders are adJ usted
in the middle position withlever90,asin Fig.
4, the valves -have their minimum travel, and

such travel of either valve is exactly with the

piston of its accompanying cylinder. "This
reduced valve travel opens the exhaust, but
does not admit steam, owing to the slight lead
of the exhaust ends of valve. The shifting
of the lever 90 either forward or back pro-
duces a corresponding change in the position
of the eccentric eylinders moving then length-
wise of the shaft, producing a valve move-
ment if the engine is at a standstill and giv-
ing the Yalves an increased travel when in
motlon and admitting steam to the pistons
for either forward or reverse motion. The le-
ver may be thrown far enough to blll]ﬂ‘ any
part of ‘the bearing-surfaces of the eccentric-

cylinders in position to actuate the valves,
the graduated notches of the quadrant hold-
ing the lever and the eccentricsin any desired
posltlon so that steam may be cut off from
the piston at any point of the stroke from 0 to
nearly full-stroke. 1 he point of cut-off va-
ries with the position of the eccentrics, the
ends of the eccentries giving valve travel suf-
ficient to admit steam nearly full-stroke; but
the point of steam admission and exhaust

admitted JI]bL as the piston has passed 1ts lead
point, the exhaust havmﬂ* a slight lead on the
steam. Thisvalve motmn IS beheved to have
advantages over any heretofore used, and is
due to the peculiar shape of the eecentrle cyl-
inders. This valve-gear may be made auto-
matic in its action by the use of the usunal
weights and springs to shift the eccentries by

means of centrifugal force, and may be used.

on any reciprocating engine.

It will be understood that the face- -plates 61
65 may be simply arms on the shaft and that
the erank-connection may be made with a sin-
ole face-plate or arm on a single shaft instead
of with fwo cranks or face- plate% on separate
shaft-sections. |

While the valve-gear dLSLl ibed is specially
adapted to the engine, other valve-gear may

~ be employed.

I do not herein broadly clmm the Vﬂlve-wear
shown, but only the special combinations of

- such gear with the engine, snbstantmlly as
do'%crlbed

gl

WVhat I claim is—

1. Asteam-engine havinga plumhty of cyl-
inders fixed to the frame, a piston in each ¢yl-
inder, and a piston-rod rigid with the piston
and directly connecied to the shaft by a com-

‘pound crank,in combination bubstantmlly as

de%cubed
. The comblnatlon with the frame of an

cngme, of a plurahty of steam-cylinders set

at an. angle to each other, a piston in each
cylinder, a piston-rod rigid with the piston

1 cross-head on the piston-rod, and slideways

for said cross-heads connected to the cylinder

and crossing the line of the shaft, substan-

tially as described. |

3. The combination, with the frame, of a
plurallty of steam- eylmders attached thereto,
a piston in each cylinder, & piston-rod and
cross-head attached thereto, slideways for
cross-heads connected to the cylinders, and
bolts and distance-pieces by which said ways
are held together, substantially as described.

4, The combination, with the shaft, of a
face-plate or enlargement thereon, a com-

‘pound cranlk havinge a connection to said
P . 2

shaft, so as to rotate independently ot the
shaft rotation, and steam-cylinders having
piston-rods connected directly to the com-
pound crank.

70

30

90

95

5. The combination of the plurality of

steam-cylinders, the compound crank having
direct crank engagement with cranks of the
driving-shaft, and the pistons, each having a
rigid plStOIl rod d lrectly connected tothe pms
of the compound cranks.

6. In asteam-engine, a shaft having an en-
largement or face plate confined by a bear-
ing,a crank directly engaging said face-plate,

I1C0O

105

and a steam-cylinder with a piston rigidly at-
tached thereto and directly engaging said

crank, all in combination,substantially as de-

scribed. -
7. The combination, in a steam-engine, of

a divided shaft, a compound crank between

the shaft-sections engaging cranks connected

and pistons with their piston-rods directly
connected to the compound crank, sabstan-
tially as described.

I11C

to both :shaft-sections, and steam-cylinders

115

8. In a steam-engine, a plurality of cylin-

ders having pistons moving at right angles to
each other, cross-heads at the other ends of
said pistons and guideways for said cross-
heads, a compound crank having pins in each
of the cross-heads, and a driving-shaft hav-
ing crank connection with said compound
crank, all in combination, substantially as de-
seribed.

9. The combination,with the main shaftof a

plurality of steam-cylinders, a piston in each

cylinder, and a rod from each piston con-

nected to the shaft by a compound crank, of
‘a plurality of cylindrical bodies moving with

the main shaft, but placed eccentrically

thereto and to each other, means for shifting
salid cylindrical Dbodies lengthwise of 1he
shaft, and sleeves or collars on sald eccen-

I20

130
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trics connected to the valve-operating shafts

of the steam- cylinders.
10. In a steam-engine, the eomburl,tmn of
the main shaft and a plulaht_y of fixed steam-

cylinders having pistonsand piston-rods con-
nected to said shaft by a compound crank,

with a plurality of cylindrical bodies bored

eccentrically and movable lengthwise on said
shaft, sleeves on said eccentrics and connec-
tion therefl om connected to the valve-oper-
ating mechanism of the steam-cylinders, and |
a le,ver connection for shifting said eccentrics
lengthwise of the- Sh&ft d;ll %ubst&ntm]]y as
descmbed

-

{41,932

1] Inan engine of the character described,

the counter bala,need face-plates 61 65, 11ﬂ1d
with the divided shaft and having SO("ket&
for crank-pins, the compound crank inter-

posed between the face-plates and having
crank-pin connection with both plates on the

same line, and the plstons directly coupled to

the compound crank, all in combination.
In testimony Whereof I affix my signaturei in
presence of two witnesses.

I‘RA\Th CARF‘Y
Witnesses:
- SILAS KINNE,
U. S, BALDWIN.
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