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To all whom it may concern.:

Be 1t known that I, CHARLES (. ABBE, a
citizen of the United States, and a resident of
Brooklyn, New York, have invented certain
Improvements in Multiple-Cylinder Engines,
of which the following is a specification.

My 1nvention relates more particularly to
that class of multiple - eylinder engines in
which the several piston-rods are connected
to a crank, and in which the valve is a rotary
valve connected to or operated by a crank-

- shaft.

My invention consists, mainly, in improve-
ments in the construction of the valve and its
combination with the other parts, and in the
construction of the devices for reversing the
engine, and in the construction of the cylin-

der, all designed with a view to simplicity and

economy of ¢ construction and efﬁeleney of op-
eration.

In the accompanying dmwmgs, Figure 1 is
a tront view, partly in section, of a three-cyl-
inder engine constructed in accordance with
my invention.- IFig. 2 is a vertical section of
the same, one only of the pistons and piston-
rods being shown in this view. Fig. 8 is a
detached and
drawn to a larger scale, the section being
taken through both the steam and exhaust
ports. Fig. 4 is a vertical section through one
of the cylinders and showing a further im-
provement. 1I1g.5 is a vertical section of the
valve and reversing mechanism of my im-
Fig. 6 is a side view of the
valve detached. Ifig. 7 isan edge view of the
valve., Fig. § is a detached view of the. re-
versing-sleeve for the valve. Figs. 9 and 10
are views of the means for connecting the pis-
ton-rods to the erank-pin.

In the drawings I have shown the elwme
as a thre e-cy].mdel engine as the most con-
venient for both illustration and use; but it
should be understood that my improvements
may be applied to engines with two eylinders,
or with more than three, if desired.

In Figs. 1, 2, and 3 I have shown my im-
proven ients as applied to an engine Without
reversing mechanism. In Figs. 5, 6, 7, and 8
T have shown how the valve may be provided

. with means for reversing.

A A A are the eylinders, all open at their
inner ends to a common chamber, A’, which

devices.

| 1 use as an exhaust-chamber, so that the ex-
haust-steam may serve to some extent to bal-
ance the pistons.

This exhaust-chamber is
closed at the back by the casing containing
the valve-—qeat and valve B and at the front
by:a cap, ¢’, which is threaded to serew into
place. The outer.ends of the several cylin-
ders are closed by heads or caps ¢, which are
in the form of threaded plugs serewing into
the ends of the c¢ylinders.

By forming the.eyl_mders,i central exhaust-

chamber, valve-chamber, and bearing for the

main crank or driving shaft all in one cast-

ing, bolts for holding the parts together, as
formerly used in such class of engines, are
entirely dispensed with, and the construction
of the engine thus considerably simplified and
made more economical.

D is the crank-shaft, which is adapted to

turn 1n central bearings in the body of the

casing, and is provided within the exhaust-
chamber A’ with a crank-disk, D’, having a
crank-pin, d. Tothiscrank-pin areconnected
the inner ends of the several piston-rods E,
which are pivoted at their outer ends to their
several pistons I, working in the cylinders A.
I prefer to connect these piston-rods K to the
crank-pin by the simple means shown in Figs.
1, 2, 9, and 10. - The end of each rod is made
1n the form of a segment, with the inner face
concave to fit the periphery of the erank-pin,

- and each rod has a laterally-projecting foot,

e, turned on the outside to receive a retain-
ing-ring, (. I use a split ring for this pur-
pose, as shown 1n FKig. 10, and 1n the slit 1
form recesses ¢, which, after the ring has been
forced 1into place over the feet of the piston-
rods, receive and embrace a pin, ~, on one of
sald feet, whereby the ring is held in place.
The outside of theringistapered and threaded
for the reception of a corresponding threaded
confining-ring, G/, by the turning of which
the split ring may be tightened to make up
for wear. The crank-pin may be provided
with any suitable or convenient lubricating

In Fig. 2 I have shown an oil-ecup, 10, loose

on the end of a bent or cranked tube, 11, the

opposite end of which is connected to the

crank-pin and l8ads the oil to suitable open- .

ings 1n said crank-pin.
I arrange the valve B in a Smtable seat in
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the casing behind the crank-disk, which I em-
ploy to confine the valve to its seat. The
ralve turning with the erank-
shaft, and as a convenient means of connect-
ing the two I adapt an extension, (’, of the
1 3n]{up1n to enter between two lu 'S, 0 07, on
the face of the valve. |

The valve B is in the form of a hollow ring
placed around the crank-shaft. In the con-
struction shown in Kig. 1 I have illustrated
the bearing of the crank-shaft as extending
within the mmulm‘ valve; but, as will be seen
on reference to Fig. 5, ﬂ]e Tﬂh"e may be 1in
contact with the shalt with which it turns.

The bearing-surface ot the valve is tapered,

and in the d]ﬂWll]gS 1t 1s the outer periphery

of the ring which is fitted to the seat, so that
the ring presents in its exterior view the form
of a truncated cone, as will be understood by
reference to Iigs. 3 and 6. The seat in the
casing being correspondingly tapered: or
coned, the valve, 1t will be seen, is a self-fit-
- The annular valve, as 1 havesaid,
18 hollow, and around its periphery is a con-
tinuous inlet-opening or series of inlet-open-
ings, ¢, with which communicates the inlet-
pipe 1, so that the steam has access to the in-
terior of the valve at all times. In the pe-
1‘1phery of the valve are two other ports, p and
in line with each other. The former of
these ports, p, makes the (,011'1111111110.111011 be-
tween the interior steam-passage, ¢/, of the
valve and the passages o, leading to (he -ends
of the cylinders, while the port p” makes the
communication hetween the exhaust-passage
q in the valve and the said passages o, lead-
ing from the ends of the eylinders. This ex-
haust-passage ¢ 1s separated from the steam-
passage in the valve by a diaphragm, », and
communicates at all times with the central

‘exhaust-chamber, A’, through the opening or

openings s in ﬂle ‘%1{1(1 of the valve, Bl% 3
.:111(21 {.

O is the outlet or exhaust pipe from the
chamber A’ .

From the above descy 11)’[1011 it will he seen
that the valve 13 not only self-fitting, but is
perfectly balanced at all times.

In engines of this class as usually con-
structed the valve, if a rotary one, has been
placed in front of the main crank, so that an
extension or auxiliary crank-shaft with bear-
ings hashad to be providedin front of the main
crank. By mounting the valve around the
main shaft behind the main crank, as above
described, I am enabled to avoid the use of
this extension or auxiliary crank-shaft and
bearings, and at the same time I make the

crank and interior of ﬂm eNgINe More AcCessi-

ble.
The engine as above described is in its

simplest for m, in which reversing devices are ;

unnecessary. In Kigs. 5, 6, 7, and 8 T have
shown the valve as pmwded with reversing
mechanism. In this ecase the valve itself is

substantially the same in construction as that
-shown 1n Figs. 2 and 3, except that it comes

said sleeve
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down close to or in contact with the shaft and
1s provided with a tubular extension or sleeve,
I3, having inclined or spiral slots 0% to which
are adapted pins ¢ on a sliding sleeve, T.
T'his sleeve is connected to the shaft D by a
feather or pin, m, adapted to a groove, 77, in
the shaft, so that the sleeve must turn with
the shaft, but 1s free to be moved longitudi-
nally thereon. -As a means of 8o moving the
T on the shaft, the sleeve may be
under the-control of a pivoted lever, L, hav-
ing a pin or pins adapted to a groove in a
collar, ¥, on the sleeve. Thelugs b and b’ on
the face of the valve in this case, instead of

closely embracing the pin d’ on the crank-

disk, are placed aL a distance apart a little
oreater than the length of the steam-port p,
I 1g. 6. To reverse fhe engine, the sleeve I
is moved inward or outwar d, as th.e case may

‘be, to throw the pin d’ from contact with one

70

75

80

lug into contact with the other, as will be r ead— o

11}?‘ understood.

Insome circumstances—as where the engine
is to be used to drive a fan or blower mounted
on the shaft of the engine, for instance—it
may be desirable, in order to avoid possible

condensation of steam in the cylinder, to put

a steam-jacket arvound if. As a convenient
way of doing this, I cast the interiors of the
cvlinders larger than the diameters of their
plstons and (11 ive into the ceylinders tubes K,
Ifig. 4, each of whieh at its outer end fits the

(30111‘_._1.'::1:(,1;@{1 part fof the outer cylinder and at

its inner end fits lugs A/, so that exhaust-steam
from the central chamber, A’, has access at all
times to the spacearound the tube I, in which
the piston works.

Although I have desceribed my 11111:)1* oved
engine as a steam-engine, it may be operated

by other motive fluids without material al-
teration;

or it may be used as a meter by
combining indicating devices with the crank-
shaft, or as a pump by applying power to the
said bh.ﬂtfj as will be readily understood

I ¢claim as my invention—

1. A multiple-cylinder engine having the
cylinders and shaft- bearlng formed in one
piece and the crank, valve, and cylinder-
chambers open to each other. | |

2. A multiple-eylinder engine having a
driving-shaft provided with a crank and a
valve around the shaft and between the

crank and the power-transmitting end of the
Ea]mft

3. A multiple-eylinder engine having a

shaftwith a single erank, and a valve around
the shaft and between the crank and the
bearing of the shaft. |

4. A multiple-cylinder engine having a hal-
anced valve surrounding the driving-shaft
and provided with an annular distributing-
chamber communicating with the cyhndelb.

5. A ]1111“11)16-‘(33?1111(191 engine having a
shatt provided with a 51_11;_;1{, crank, and a

valve seated 1n a casing around the shaft and

‘between the erank and the power-transmit-
| ting end of the shaft:

QO

95

100

105

I11G

115

120

125

130




IO

15

20

306,451 ' _ 3

6. A multiple-eylinder engine having a hol-
low valve seated in a valve-chamber around
the driving-shaft and behind a single erank
and held to its seat by the crank. .

7. A multiple-cylinder engine having a
valve behind the erank and supported upon
a hub which forms the bearing for the erank-
shatt.

3. A multiple-cylinder engine having a
crank-shaft, and a valve in the form of a hol-
low ring around the shaft and behind a sin-

gle crank, the outer periphery of the valve

being tapered and adapted to a correspond-
ing seat in the casing.

9. Thecombination of a crank, pistons, and
piston-rods having feet adapted to a crank-
pin with a tapering threaded split ring and a

corresponding threaded confining-ring.

10. The combination of a crank, pistons,
and piston-rods having feet adapted to a
crank-pin, and one of said feet having a pin
adapted to a split ring provided with a recess
tor said pin,and a confining-ring for the split
ring.

11. A multiple-cylinder engine having a

valve with an inlet-port, ¢, around its periph-
ery opening into an annular chamber within

thevalve, a port, p,in the periphery opening

from the annular chamber, and an exhaust-
port, p’, also in the periphery in same plane
with port p, and a diaphragm separating the
steam from the exhaust-space.

12. A multiple-cylinder engine having an

annular chamber with ecylinder-casings ra-

diating from same and adapted to support
within the casings the cylinder-tubes proper,
which are held in position at the outer ends
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by close frictional contact and at the inner

ends by projecting lugs, whereby exhaust-
steam from the crank-chamber is permitted
to circulate around the cylinders. __

In testimony whereof I have hereunto set
my hand.

CHARLES (. ABBE.

Witnesses:
HUBERT HOWSON,
WM. CHESTER W ELLS,
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