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To all whom it may concern:

v, =Sy

. UNITED STATES PATENT :'

~ ROBERT M. FRYER, OF NEW YORK, N. Y.

'ENGIN_E;

 SPECIFICATION forming part of Letters Patent No. £83,704, dated August 21, 1883,
. Appliﬁaiiﬂn ﬁ'ie{l De’cﬂmﬁer 0 1882, (No mﬂ:“le"ﬂ*}

" "Be it known that I, ROBERT M. FRYER, of |
~ the ecity, county, and State of New York, have

invented certainnew and useful Improvements

in Engines, of which the following is a speci-

fication. - . _ _
This invention relates to that class of en-
oinesknown asthe “‘double-cylinder’’ or *‘com-
pound engine,’”’ and is designed to connectthe
power derived from. both cylinders with one

“crank, avoiding the use of the double cranik

now extensively employed in serew-steamers;

“and it consists in arranging a pair of steam-
cylinders on a bed-plate in fore-and-att posi-
tion in line with the center of the crank-shaft,

and connecting the piston-rods of the same

with the vibrating ends of two half~working |
~ beams or levers by suitable links.
- end of each of theleversare fixedto one ofthe
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The other

two rock-shafts, which are supported by a

frame parallel with the cylinders a proper |

' ~ height above the top of cylinders fo secure
properlength oflinks, (say one-halfthestroke, )
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and also seb far enough apart to secure the

proper length of lever (say a length equal to
that of the piston-stroke.) These rock-shaits
are sufficiently long to eonvey the power from
pistons connected, as above described, {o a
point at the rear of the eylinders, where an-

‘other lever is fixed to each of the said rock-
- ghafts equal in dimensions to the above half-
beams, and from the vibrating ends of which

a connecting-rod is attached,leading to the
erank-pin of a erank or disk located on a shatt
supported in a pillow-block by the bed-plate

 to which the cylinders are attached, so that
 the power of the pistensis appliedtothecrank

a0

“ab or nearly atright angles to its center, while
~ the pistons move accordingly. The above
rock-shafts also extend far enough tothe front
‘or rear of the ¢ylinders to work the valve-gear,

as deseribed in my application now pending
therefor before the Patent Office. The said

" rock-shaft is also. employed for working the
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air and other pumps, as hereinafter more fully

deseribed. - . -
The object of my invention isto produce an

- engine for marine purposes, of the compound

type, having the cylinders located fore and att
in a vessel as much as possible below the wa-

~ ter-line, whereby very large cylinders may be
-employed without danger of rendering a ves-

|

“ablemeans. |
“supports rock-shafts EE'. (See Fig.2.) These
rock-shafts are provided in the frame with
‘suitable boxes or bearing-blocks, ¥, in which

- | sel ‘“‘top heavy,”” as where such cylinders Are

located a long way above the water-line, as 1n
the ordinary propeller-engine; second,to avoid
the use of the double right-angled crank now
employed to overcome the ‘‘ dead-center,”’ as

in the case of the ordinary vertical compound
‘engine, which eranks are so often broken, and

lead to terrifie marine disasters or damaging
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delays; third, tosecuretherequisite pump mo-

tion by positive and simple means; and, final-
ly, to produee an engine, for both marine and

| land purposes, constructed within smallspace,
embodying vertical cylinders and the proper

length of connections. between the same and
the erank, and arranged to apply the power
to the crank at or nearly at right angles to its
center, to avoid the use of double cranks; and,

furthermore, to embody the qualities—solidity,

strength, convenience of handling, and cleanli-
ness—the latter quality being gained from th

fact that the piston-rods work from the top of
the cylinders, whereby thé steam, water, and

0il cannot find their way to the other parts,
like in the case of enginesnow employed, where

the piston-rods work from the bottom of the

| eylinders; where, also, the connections to fix

the engine as low as possible are generally too
short, whereby a great amount of lubricating
material is used to overcome the consequent

inereased friction.

In the drawings, Figure 1 represents a side

elevation of my engine, in which A and Bare

the cylinders, the position of which may.be

reversed, so as to bring the larger or smaller
These cylinders are se-

cylinder_fore or aft.
cured to the bed-plate C by bolts or other suit-
D represents aframe-work, which

the said shafts oscillate. G and H are the pis-
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ton-rods, which connect, by means of links I.

and J, withthe levers K K'. Theseleversare

firmly fixed to the rock-shafts I K, so that

when the pistons are reciprocated the said
rock-shafts are compelled to oscillate accord-

ingly, which motion is conveyed by E T to

the levers M and N, which are also fixed to
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thie shafts, and from the vibrating ends of the

‘said levers rods O and P are connected, lead-

ing to the erank-pin Q, located in disk R on
wheel-shatt 5. ‘Thus the connection 1s comi-




pleted between the eylinders and crank, by !
“which the rectilinear motion of the two pis-
-tons 18 converted into one continuous rotary

 motion at the crank, avoiding the thump and

| cylmder vertical propeller-engine.

10

IS5

Jjar occasioned when the power of each. piston |
~move the cr ank 1n a continuous rotary plane, 70
“whereby the dead-point in this single crank

18 thoroughly overcome, and a posi-tive rotary
‘motion is given to the wheel-shaft S, to which

18- applied directly across the center of the
shaft, like in the case of the ordinary double-

of the frame D of this engine is adapted to
connect with an archbelongmg to a longitudi-
nal brace or extended keelson, described in

~ another application for a patent which I am

about to.file, by which means the weight of
the engine is distributed over a oreat surface,
while the shaft is firmly supported throuwh
out its entire length. The connection between

- the top of the frame D and the arch referred

20

‘to may be made by any suitable adjustable

link or loop in union with the said arch and
the rod U at various points. This admits of

~removal of the frame at any time, and is a

25
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'shows the position of the two rock- Sha,fts JOW

convenient fastening, when required as such,
but can of course be substituted by other fast
ening devices.  The boxes V are employed to
Support, a rock-shait for the valve-gear,which

18 operated by eccentrics upon shaft S, or by,
~an improved device for which I have filed a

separate application for a patent. Thel efore
1ts description here is unnecessary.

Fig. 2 1s an end view of the engme and

- and their connecting-rods O and P and le‘vels :
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M and Nj; also, theu connection with the pis-

~ ton-rods G and H by the levers K K'and links

I and J. In this view W represents one of
the pumps, which is worked by rock-shaft E,

in connection with lever X and rod 7 7. «is
a condenser, which connects with the engine
and pumps inthe ordinary manner, It should
here be stated that by separating the cylinders
A and Band locating the crank beﬁween them,

- the power can be transmitted thereto from

43

the rock-shafts E E' by connecting-rods O and
P as readily as where they are now located.
In this plan, however, one of the cylinders,at
least, will have to be 0011 espondingly I‘&lSGd
and the steam-connection between the two cyl

 inders would have to be somewhat changed.

S0 ¢

Otherwise this modification is unobj eetmnable
and in some cases may be preferable.
Operation: Referring to Fig. 2 of the draw-
1ngs, 1t will be seen that the 7 piston of eylin-
der A is at half- stroke, and that the piston of

- eylinder B is designed to be at the lower end

'60

- help rotate the same, until the piston of A |

ofitsstroke. Now, by applyingsufficient press-

ure to the former piston at either side the
power 18 conveyed by links I to the lever K,

to the rock-shaft E, to the lever M, to the con.
necting-rod O, to the crank-pin Q, which is
thus moved in either direction, carrying the
connections of B (the eompamon cylinder)
along to a point where the power of the latter
may e applied to the crank, in a manner to

The top

cylinders; but as such valves may be worked
by a system for which I have already made
‘application for a patent, I will omit the de-
scription of the valve operation here. It will
80

| lar manner,
~crank, as now employed 1n compound or dou-

2-835‘%’0;

reaches the end of its stroke, when the office o5
of the piston of cylinder B and connections

becomes the same as those of A were at the
beginning, and ‘so the offices of each are at
times reversed, or working in conjunetion, to

eccentrics may be attached for wmkmg the

valves for regulating the flow of steam to the 75

be seen in this, Fig. 2, where the air-pump
and condenser are shown that either rock-
shaft £ or E may be employed for working
the pumps, and that the condenser may be lo.

‘cated on either side of the engine, or at any

other convenient point.
I am aware that oscillating pump - shafts

| hzwe been used in connection with engines,

and that the said shafts have been specially |

located and operated for the purpose of work-
go.

ing pumps similar to the one I have shown;
but I am not aware that such shafts were evel

-used to convey the power of the piston or pis- -
tons of an engine to a point fore or aft of the .
¢ylinders, to connect therewith a crank, as I

have Shown and deseribed; and it may be here

‘stated that the cylinders mfty be located above
‘the center of these rock -shafts. and work

downward, uniting with the crank in a simi-
avnidin-g the use of the double

ble- enﬂ‘mes Therefore—

What T claim as myinvention, and desire to
secure by Letters Patent of the United Stafoes
18—

1. In an engine havmﬂ two cylinders ar- 1os
ranged in line with the centel of the crank-
shafb the combination, with one crank, of two
rock- shafts located parallel with the center of
the cylinders, and connected with the pistons
thereof by suitable links or rods leading to 110
vibrating levers located on said rock-shafts,
and with the crank, by suitable* connecting-
rods, leading to the other levers located on S&ld
rock-shafts, substantially as Shown and de-
scribed.

2. In an engine having two cylmdels ar-
ranged in line Wlth the ceutel of the crank-
shaft, the combination, with one crank, of two

115

| rockﬂshafts located pamllel with the center of

the cylinders and connected with the pistons 120

thereof, and connections for operating the

pumps, Substfmtlally as and for the pm poses
set forth.

ROBT. M. FRYER. .

Wltnesses | |
Gro: D. LEONARD
IDA J. FRYER.
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