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To all whom it may concermn: _

Be it known that I, FRANK WYNNE, of Lon-
don, Kngland, have invented new and useful
Improvements in Multiple-Cylinder Engines,
(for which I have obtained a patent in Great
Britain, No. 4,293, dated September 9, 1882,)
of which the following is a specification.

My invention relates to motive-power en-
gines having two or more fixed cylinders and
two or more piston-rods with reciprocating
pistons driven by steam, gas, air, water, or
other fluid pressure; and it consists in the
mode of connecting the piston-rods with each
other, controlling their motion, and connect-
ing them to a revolving shaft or drum. The
piston-rod of oneor more of the power-pistons
may also carry a pump piston or pistons, or

- _plunger moving in a.pump barrel or barrels.

20

In the following deseription reference will
be made to the accompanying drawings, which

~serve to 1llustrate the invention.
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Figures 1 and 2 represent diagrammatically
a multiple-cylinder engine having six piston-

‘rods, and constructed according to my inven-

tion. Figs.3 and 4 represent the application
of my invention to a six-cylinder engine hav-
ing three piston-rods, Figs. 5 and 6 illastrate
the application of iy invention to a pumping-
engine. Ifgs. 7 and 8 show in detail a solid
multiple-throw crank which I employ in my
multiple-cylinder engines. :

A number of piston-rods cross each other in
parallel planes in such a manner that the axes
of the piston-rods A B I (see Figs. 1 and 2)
pass througha common line of intersection per-
penaicular to the said piston-rods This line
of intersection is represented in Fig. 1 by the
center of the large circle, while the piston-rod
axes are radii of the same, drawn at any de-
sired angles to each other. Through each of
these piston-rods, and perpendicularly to the
same,passes a pin, (represented in Figs. 1 and
2 by the linesa b ¢ f,) and the pins of adjacent
piston-rods are rigidly connected with each
other by arms ' 0’ €,50 as to form a multiple-
throw crank. | | |

The position of each pin with regard to its
piston-rod 1is such that in the middle of the
stroke (which has the same length for all pis-
ton-rods) the axis of the pin coincides with

the common line of intersection and the length

| sition of each piston-rod to its neighbor is

found by drawing through the center of the

large circle in Fig. 1 a smaller cirele of a di- 53

ameter equal to half the stroke of the piston-

‘rods, and shifting each piston-rod along its
‘axis until the axis of the pin « b falls into the
‘circumference of the said circle, after which

the pins of contiguous piston-rods need only 6o
be connected with each other by a straight
line in order to find the length of each arm

a b é. |

Right and left of the engine, and perpen-
dicularly to the piston-rods, are placed two 65
shafts, the axes ¢ and % of which form one
straight line, which is the line of intersection
of piston-rod axes already mentioned. These
shafts are guided in fixed Dbearings ¢ %, and
carry at their inner ends cranks p ¢, equal in 70
length to one quarter of the piston-stroke.

Hach erank is provided at its outer end with
a pln connected with the prolonged pin « or f
of the contiguous piston-rod A or F by a ra-
dial arm, » or s, hereinafter called the ‘‘driv- 75
ing-arm,’’ equal in length to omne-quarter of

the piston-stroke, which turns about the pin on

the crank p or ¢. By fixing the length of the
driving-arm and of the crank the angle of the
crank to the contiguous piston-rod is deter- 8o

mined—thatis tosay, the crank must be turned

until the distance from the center of the crank-
pin to the center of the piston-rod pin is equal
to one-quarter of the piston-stroke. The en-

gines, with their piston-rods, being arranged 8g

and connected with each other and with the
shaft g h, as described, the reciprocating mo-

tion of the piston-rods will impart a continu-

ous rotary motion to the shafts ¢ 1 as soon as
steam or other motive fluid is admitted to the go
pistons. If nosuchrotary motionis required—
for instance, in the case of direct-acting steam-
pumps—the shafts g &, together with the crank
and driving-arm, may be omitted, the con-
trolling-arms «' & between the piston-rods be- g5
ing sufficient to control the motion of the pis-
ton-rods. In such cases the shafts ¢ 2 may,
however, serve as an additional guide for the
piston-rods, in order to diminish the side press-
ure on ‘the stuffing-boxes of the piston-rods. 100
The multiple-cylinder engines (represented by
cross-section, Ifig. 2, and longitudinal section,
Fig. 3,) have three piston-rods, A’ B’ C, placed

of the arms, and consequently the relative po- | at angles of sixty degrees to each other.
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~ js formed by the pins a® b* ¢, each of which
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Each piston-rod carries two pistons mov-
able in cylinders placed on opposite sides of
the pins a®0* ¢*. (See Figs. 7 and 8.) The
latter are forged in one piece with the con-
trolling-arms «® 5%, the driving-arms 7’ &, and
the crank-pins m’ #/, so asto form a multiple-
throw crank, as illustrated by Figs. 7 and 8.’
In Fig. 4 the pistons are forged in one piece
with the piston-rods, while in Fig. 3 they are .
cast separate and united by keys. Thecranks
or crank-disks p ¢, formed on the shafts g" #
are provided with counter-weights w. The
driving-shaft 2’ runs in a long bearing, k', and
carries a coupling for transmitting motion,
while the shaft ¢ only serves as a guide. The
crank-pin »#’ isprolonged, and carries between
the driving-arm and a crank atoothed pinion,
n’, gearing into an internally-toothed ring, 7,
fixed to the frame of the engine. Instead of
one, both crank-pins m’and »’ may carry such
pinions, and instead of a toothed pinion a
plain roller may be used, running on the in-
side of a plain ring fixed to the engine-frame.
These rollers serve as additional guides,which
relieve the piston-rods and stuffing-boxes of
lateral pressure. | |

The valves may be operated from any con-
venient moving parts. |

- In Fig. 4, tarethe steam-passages, and «the |
valves operated by the pistons. v 18 a start-
ing-gear. o | |

Fig. b is a cross-section, and Fig. 6 an axial
section, of a direct-acting steam-pump having
three piston-rods, A? B* C?, placed at angles
of thirty degrees to each other. Xach piston-
rod carries a steam-piston and a pump-pis-
ton, and is divided in the center to form a
bearing for the multiple erank. This crank

passes through a piston-rod, the crank-arms a°
b*, which connect the pins of contiguous pis-
tons-and correspond to the arms a b of Figs. 1
and 2, the arms 7* and &, which correspond to
the driving-arms» s of Figs. 1 and 2, and the
pins m* #% which correspond to the crank-pins

claim this construction.

m nof Figs. 1 and 2. The crank-pins m’ and
n* carry toothed pinions »*, which gear into
internally-toothed rings j° j% attached to the
frame. The ends of the crank-pins m* and »*
turn in cranks p* ¢*, formed on the shafts g* 2"

The valves y* are operated from the piston- !
rods by means of connecting-rods &°.

I am aware that four-cylinder engines hav-
ing pisten-rods at right angles to one another,
and connected with the crank-shaft in a simi-,
Jar manner, have been made before; but the
method of construection for engines in which.
the cylinders form other than right angles to
each other has never been described. Conse- !
quently I exclude from my first and second
claims the special case inwhich the cylinders
are placed at right angles.

I am also aware that it has been proposed :
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| to connect a pair of piston-rods crossing each

other at right angles and in parallel planes 65
by means of a revolving link in such a man-
ner that the pivotal pin at one end of the link
passes through the axis of one piston-rod,
while the pin at the other end of the link is
pivoted in a block or cross-head formed on 7o
one side of the second piston-rod, and 1 do not
: This device, ¢ven 1t
itis otherwise practicable, has the drawback of
producing a great and unequal side strain on
the second piston-rod, in consequence of the
unsymmetrical position of the pivotal pin
with regard to the axis of the piston-rod on
the side of which the said block or cross-head
forthe pivotal pin is situated. This side strain
increases the friction of the piston-rod in the fo
stuffing-box and tends to make the latter un-
tight. On the other hand, if the axis of each of
the two pivotal pins of the link (or the axis of
the erank-pin) intersects the axis of the con- “.
tiguous piston-rod, the strains on the right 35
and on the left of the piston-rod are equal, and
the said drawback is therefore avoided.

What I claim 18—

1. In multiple-eylinder engines, the combi-
nation of piston-rods crossing each other in ¢¢
parallel planes with a multiple crank having
a, different crank-pin for each piston-rod, and
connecting the said piston-rodsinsuch a man-
ner that the axis of each piston-rod passesra-
dially through the axis of the corresponding g5
crank-pin, and that at midstroke the axis of -
each crank-pin is situated in the line ofinter-

75

section of the piston-rods, substantially as de-

scribed. . |
2. In multiple-cylinder engines, the combi- 1o¢

nation of piston-rods crossing each other in
parallel planes and at acute angles with a
multiple-throw erank having a different ecrank-

pin foreach piston-rod and connecting the said

piston-rods in such a manner that at mid-
stroke the axis of each erank-pinissituated in
the line of intersection of the piston-rods, sub-
stantially as described. | |

3. In multiple-cylinder engines, the combai-
nation of piston-rods, a multiplethrow crank,
shafts guided with their axis in the line of in-
tersection of the piston-rods, cranks mounted
on said shafts and connected with the mul-
tiple-throw crank, a wheel mounted on one of’
the crank-pins, and a ring having its center 115
in the line of intersection of the piston-rods
and its inner circumference in contact with
the said wheel,the whole arranged and adapted
to operate substantially as described.

In testimiony whereof I have signed this 120

110

‘specification in the presence of two subscrib-

Ing witnesses.
FRANK WYNNE.,
-Witnesses: ~
J. WETTER, |
A. E. MELHUISH. _
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