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- To all whom, it MAY CONCErTL:

Be it known that I, HENRY 1. SOHANOK of
of Monmouth and
State of New Jersey, have invented a new and
useful Improved Means for Increasing the

Crank-Throw of Steam-Engines, of which the

following is a full, elear and exact descrlp-

tion.

IO

My invention lelates to improvements in

steam engines of both the horizontal and up-
right style, and more particularly to those ot

‘the high pressure quick speed type, and has

for its objects to provide a steam engine of
the type mentioned, with improved means for
increasing the crank throw of the engine, and
thereby conduce to increased efficiency for

- the improved steam engine, as compared mth

- 20

those of ordinary construetlon

- To these ends my invention consists in the,_
construction and combination of parts, as 18

- hereinafter described and claimed.

Reference is to be had to the accompanying

- drawings, forming a part of this specification,
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in which similar letters of reference mdlcate_'

corresponding parts in all the figures.
Figuare 1 is a plan view of the 1mproved

steam engine. FKig. 2 is aside view, partly in

section on the line 2—2 in Fig. 1. Flb 3dis a

- sectional side view, on the line 3—3 in Fig. 1.
Fig. 4 is a transverse sectional view on the

line 4—& in Fig.2. TFig.5 is a diagrammatic

 side view of workmg parts of the engine,

showing their relative position when the pis-

~ ton head is at the forward end of the cylin-

35 .der.

~ the parts shown in Fig. 5, indicating the po-

Fig. 6 is a diagrammatic side view of

~ 'sition they assume when steam is admltted,

 tothe cylinder at the forward end. Fig. 7

. represents about the relative p051t10ne of

working parts when the piston is at half
- stroke in the cylinder; and Fig. 8 indicates
~ the location of working features of the en-
~ gine when the plston reaches the rear end of
- its stroke. |
45
- tal position on the base-plate B, by a short

The cyllnder A, 18 supported in a homzen-

~ column A’, or other suitable means, and is

:5_0

furnished w1th a steam chest A% that incases

a valve seat, from which the stea,m ports a,

extend m opposate d1rect10ns to enter the cyl—- .

erably
standavds f, which in pairs are erected from

the bed plate at points which willadapt them
| to support the ends of the guide bars,or one
bar may be erected from the bed plate B, as

indicated in Kig. 4. | |

E?, shown in I‘lo' 1.

inder near its ends, an exhaust port b, being

located intermediately of thelive steam ports

as usual. .
Within the eylinder A, the plston 0 of ap-

Jeetlnﬂ* through a packmﬂ' box that is formed
in the rear eylmdel head, has its -outer end

secured inthe frontend of the elon gated cross-.
head D.

An imperforate cylmder head is 1em0vably

proved form is mtloduced and its rod C Pro- 55

6o

secured upon the front end of the eylmdel A

to seal it in the ordinary way.
The eross-head D, consists of two pa,ra,llel

ZS1de walls that are epaeed apart at each end
by blocks, leaving a slot or channel of proper
dimensions between them;and at therearend

said side walls are joined to the verticalarms

d, which project therefrom at right angles to
ﬁ- the top and bottom edges of the side walls. -

The free ends of the arms d, loosely engage

YA,

with the horizontal guide bms e, that are pref-

sustained in parallel pla,nes, by the

- At a proper dlstanee rearward of the ﬂ'ulde
bars e, the horizontal main shaft E, is 131&118-

versely supported to rotate, by a ;}oumaled

engagement of its ends mth the pedestal
boxes B’ that are secured on the bed plate in |
positions which will locate them outside: of

the twin cranks E’, that are portions of the
shaft and pro;jeet in the samedirection, their
ends farthest from the body of the shaft be- |
ing joined together by the heavy crank pin
'On the extended ends

of the shaft E, the balance wheel B3, and band

wheel B¢ are aﬁixed On the pin E? two ec-
centrics F are secured near the emnks K,

‘having the usual encircling straps which are
eonnected to the rods F’ that extend for-
- { wardly pmallel with the side walls of the eross—
‘head D.

A substantmlly heart-shaped cam, bloek ,

and has a fixed engagement with the trans—

vergse cam shatt g, thet projects at.each side

of smd cam block throu h oppos1te 10ng1tud1-
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ig located in the channel of the emss—head D,
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lindrical portions of the cam shaft g,

526,584

nal slots g’ that are formod in the side walls

of the cross-head at a smtable d1stance from

118 ends.

A forked main conneectin g rod I is provldod
the limbs of which are loosely seourod by ad-

justable straps and boxes upon the true cy-

ject beyond the cross-head walls, said limbs
having a sufficient length to permit the rod

to have proper oloar&noo from the rear end
of the cross-head in service, and the single

member of said main rod which projects from
the furcated portion towardthe heavy pin E?,

1s thereto loosely eonneoted by the usual strap
and boxes.

On the ends of the cam shaft g, which ex--
tend outside of the armsof the mam connect--

ingrod I thesimilar crank arms g?are secured,

whloh are seton radiallines about ninety de- |
grees removed from each other, and to the
outor ends of said crank arms tho forward

. ends of the eooontmo rods F’ are connected by

25
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crank pins.

The cam block G, is Ppreferably composed
of two equal sections in plate form, which
are parallel on the sides and are laterally Se-
cured together. As plainly shown in Figs. 2
and 3 the similar portions of the cam block
each have a curved contour that is converg-
ent toward a point 2 or h® and 0pp031tely

from said point the half section of the cam |
block is incurved on the edge, thus produo— |
ing two curves 7/, h? that are different in

I'&dlll& and define two rounded projections on
the parttheyare formed upon, the out-curved

“edge portions of the cam sections between

.40

‘the points 2 23 and projections %’ having a

slightly elliptical curvature, and the ourved

edges between A or A%and hz having the axis.

of the shaft ¢ for their radial center. The

two sections of the cam block G, are secured

together so that the points %, and 72 will be

- separated a proper degree and the out-curved

'-45

portions Ah’, A? correspondingly diverged, so

that one- ha,lf of the cam block edge Wlll be

adapted to act in advance of the othor half.

The separation of the cam points may be
..dlspensod with.

The axis of the cam shaft g, is tho radlal

center of the cam projection &/, and this point |
~on each half section of the cam isthe nearest |
- to the center of the shatt g, the points h, h?
" being further removed therefrom, an equal-
C _degroe |
~ head D, the anti-friction rollers 7, and 7 are

At each end of tho oha,nnol in the oross-

| 'rotatably supported by a pivotal engagement

65

with the adjustable bracket blocks @2 shown | in Fig. 6. This movement of the main crank,
- in Fig. 3, the roller 2" being located farthest |
from tho engine cylinder and each roller pe-
‘ripherally engaging with the edge of one of
-the cam. block sections that it is opposite,

- while the rollers are so held in contact with

the edges of the cam block sections that lost

motion 18 preventod in elthor dlrectlon of--

~travel.

that pro-

mechanism provided for the control of steam
influx and exit with regard to the cylinder

of the improved engine. For the purpose of
1llustration, a slide Va,lve is shown in the dia-

| grammatie viows, which valve £k, is actuated

by an ordinary eccentric J, that is secured

on the main shaft K, and is connected to the

valve by a rod J’, which is attached to the
slidable valve stem %/, as indicated in Fig. 1.
- 'When the piston head of the engine is at
the forward terminal of its stroke, the eccen-
tric F, that is on the side of the engine near-

|.est to the valve-moving eccentric J will be

75
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rearwardly projected, and the other oooentmo ,_

F will be upwardly and forwardly projected
at an angle of about ninety degrees diverg-

ence from the first mentioned ecoentrlo, thesé "

positions being respectively indicated by the
same oooen‘rrlo in Figs. 5 and 6, and as the

crank arms g? are oorroopondingly “set” it
will be evident that the rods K’ of equal
length will be adapted fora connection of the
- "parts mentioned, as before explained.

Q0

Referring to the diagram shown in Figs.5,

6, 7 and 8; for the sake of clear ness, thoso
views show but one eccentric F, which is
nearest to the eccentrie J, the connecting rod
F’ and main rod I, being also represented in
conjuanction with other workmﬂ' parts neces-
sary to 1llustrate their relative pos1t10ns dar-
ing the traverse of the piston C from the

front end of the cylinder to its rear end. The
forward movement being tho exact reversal

| of the rearward movement need not bo 1llus-
trated. |

95
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In Flg 5, the plthﬂ C is shown located at

‘the front ond of the oyhnder A, and the

main shaft crank E’ is in the same horizon-

tal plane with the piston rod, while the cam

IO§

block G, with its shaft ¢ is forwardly ad-

justed, so that the cam shaft has contact with

the front terminal of the slots In the side

‘walls of the cross-head, the steam valve Fk,
{.covering both of the stoam ports while the

cam blook is in this position, and it will be

| seen, that this adjustment of parts locates
‘the points h and h° below the eross-head about
1 forty-five degrees removed from a line drawn
through the centers of the piston rod and
main shaft crank pin E2 _
The operation of the engine is as follows
‘Assuming that the parts of the device by ro-
tation in bho direction of the curved arrows in
| Fig. 5, are arranged in the relative posmons

shown in said ﬁgure, the rotation of the main
shaft E, carried over by its momentum, causes

1I0
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the main crank E’, to be carried up as shown

carries upward and backward the ecconbnos

', and also causes the latter to turn on their
._ oonters
centrics through their straps F’, that are con~
nected to the erank arms g7, whioh are fast to-
‘the cam shaft g, causes a rotation of the cam
The cam G, turns in contact

| with the roller 7, and the cam shaft g,
Thore may be dlfferont forms of valve '

The revoluble movement of the ec-

shaft and cam Gr
is slid

backward in the slot g’, the position of parts

E. -
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- then being as shown in Fig.6. At this point | seen that the cylinder A is reduced in length,

the slide valve %, is moved to admit steam to
the forward end of the cylinder, this influx of

- steam forcing backward the piston head C,

10

which aeting through the rod ¢, that is con- |

nected to the cross head D, causes the back-

ward thrust of the cross head. The cross head

acts through the roller 7 to push against the
cam G, thereby pushing backward the shaft

g, to which the pitman I, is attached, forcing
~over the main shaft E. Asthe main shaft is
- caused to revolve by the further pressure of
steam behind the piston head C, the eccen-
trics I, turn the cam G, in contact with the
roller 4, from the point 7%, to the point 42 but |

as the surface line of the cam between these

- points is concentric with the shaft g, there is

20

a constant pressure exerted by the roller

agalinst the cam, through the cam against the
shaft g and through the shaft g, against the

- pitman I. "When the parts arrive at the po-

- the shaftgforward in theslot ¢’,and areverse

- 30

sition shown in Fig. 8, the steam is shut off,

and again the momentum of -the main shaft |
carries 1t over, and the eccentries F, turn the
cam G. As the cam is rotatably moved its

swell acting against the rear roller ¢/, moves

movement to that just described takes place.

“When the working parts are moving in the
direction of the curved arrow in Fig. 8, and
the cam G is thereby carried down until the

- point A° is -in horizontal alignment with the

33

center of the piston rod ¢, and shaft g, and
~has contaet with the center of the rear roller

¢/, it will be evident that the other cam
point A, will have been carried below the cen-

- ter line mentioned. Therelative adjustment

| 1o

 forwardly and upwardly from the rear below .

of the cam point /A% at the rear, will be ef-
fected when the main crank E’, ison the lower

quarter stroke, or in other words is inclined

~the center of the main shaft at an angle of

45

forty-five degrees from a perpendicular plane
In a position directly opposite that repre-
sented in Fig. 6. ' '

 For the efficient working of the eﬁgine the

point /% and roller 4, should be in contact

- when the shaft g, is at the forward termi-

- 50

~ plained, and it is for the purpose of facilitat-
- 1ng such a relative adjustment of parts, that
o _'the-_ca.m block G, is made as shown and ex-|
- plained, whereby the cam points &, 3, are af- |

55

nal of the slot ¢’, and the erank E’, is on
the lower quarter of its stroke as just ex-

forded, these being separated such a degree

~ as will produce the results specified. -.
~ From the foregoing description it will be

and that steam pressure at each end of the
stroke of the piston is cut off until the main
cranks B’ are removed from the dead center

6o

line about forty-five degrees, which will cause

the foree of the steam to be effectively util-

ized for the rotation of said cranks and the
| Fuarther-

cranks I/, isinereased, while the consumption

of steam is reduced proportionately in the

cylinder. | . -
Having thus described my invention, I claim

ent,—

guides to reciprocate with the piston, of a
cam block located in a longitudinal slot in
the cross head, a transverse shaft forthe cam
bloek slidable in a slot of the cross head, a
furcated pitman, and eccentric connections

_ 70
as new and desire to secure by Letters Pat-

1. In a steam engine, the combination with
a cylinder, a piston, valve mechanism, a main
cranked shaft, and a eross head supported on

75
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between the main cranked shaft and eam

shaft, substantially as described.

inder, a piston therein, and valve mechanism
and a piston rod,of an elongated eross-head,

a cam block, a transverse shaft for the cam

block arranged torotate and slide in the cross-
head, cranks on projected ends of said cam

- 2. The combination with a- supported eyl-

shaft, a main ¢rank shaft, eccentrics thereon,

connections between the eccentrics on the
main shaft and cranks on the cam shafts,and

a furcated pitman connecting the cam shaft

with the main crank shaft, substantially as

described. __ | . .
- 3. Inasteam engine, the combination, with

tatable main shaft, twocranks thereon, joined

by a heavy wrist pin, two eccentrics on said

pin, and straps therefor, of a piston slidable

in the cylinder, an elongated, longitudinally-

channeled and slotted cross-head fast to the
outer end of the piston rod, a substantially
heart-shaped cam block in the channel, a
transverse cam shaft fast in the cam block
and loose in the slots of the cross-head, guides

a bed plate, a cylinder, valvemechanism, aro- .

go
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for the cross-head, eranks on the ends of the

cam shaft, rods between said cranks and the
eccentric straps, and a main furcated con-
necting rod, substantially as deseribed.

- HENRY I SCHANCE.
B Witnesges:. |

JOHN IHESS, |
EDWARD I, HHARTSHUNE,
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