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To all whom it may concern:

Be it known that I, FREDERIOE A Serrz, re-

siding in the city of Ncwark in the county of
Essex and State of New J ersey, have invented
certain new and useful Improvements in In-
ternal-Combustion or Explosive Engines, of

- which the following is a speciﬁcation.
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My invention ininternal-combustion motors
relates partlcufarly to that class known as ex-
plosive-engines of the °* four- cycle ” type; and

.~ the ob]ect of my invention is to construct a
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four-cycle explosive-engine which will receive
an impulse of 1ts working piston both on the
outward and inward strokes thereby increas-

ing the horse-power capacity of motors of the

character to which my invention belongs for

a greater amount of power and a less amount
of material employed in their construction

in a more simple and effective manner than -

any of the other constructions with which I
am familiar.

whereby I carry out the object stated are 1llus-

trated 1n the drawings which form part of this

specification and are clearly described in the

~ subsequent detailed explanation and fully
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- tudinal sectional view, Figure 1, and the gen-
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n
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pointed out in the claims.

In the drawings I have illustrated the in-

vention as bcing applied to a three-cylinder

four-cycle water-cooled double-acting explo--
sive enginedesigned in this instance for motor-

vehicles, the manner of suspension for this
purpose being 1llustrated in the vertical longi-

eral appearance of the motor presenting the

three cylmders 1s -‘1lustrated by the side ele-

vational view, Fig. 2. Fig. 8 is a detail view
of the bracket to " which the plston-rod is at-
tached.

In the chcral ﬁﬂ'ures similar characters of
reference refer to the same parts.

The engine 1s shown as arranged vertically,
so thatthe downward stroke of each piston cor-

- responds with the outward stroke thereof and

the upward with the inner stroke of the same.
Contalned within the combustion chamber or
cylinder A is a piston A', having an enlarged

B piston-head ¢ cast integral with the trunk

portion c’, and secured to the biston-head a4

1s a bracket B, said bracket being secured in
any suitable manner, but preferably by thread-
ed bolts, as shown.. At the lower extremity
of the bracket B 1s a wrist-pin bearing B'.
The function of the bracket B atits base, where
it 1s shown bolted to the piston-head -, is to
adapt the trunked piston comprising the body
@', head «°, and head « to be more freely con-

structed and the boring of the same made

simpler, consistent with strength, than would
be the case were the same constructed upon
the prlnclples in vogue previous to my in-
vention.
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The bracket B, bemﬁ' composed of anﬂ'lc- '

iron, which may bc of a touﬂ'hcr material than

that of which the piston. is composed, is of -
the extended vertical character indicated in

Fig. 1, and at the end opposite to that having

the bearing B’ the bracket has integrally the
| | flat plate 4, which 1is bolted against the inner
‘The different features of the invention:

side of the end- of the smaller piston ¢°. This
bracket is furthermore provided at a short
cdistance from the plate with a series of radial
fingers &', which bear against the inner sides

of the piston and serve.to brace the bracket

more rigidly relative thereto. To facilitate
theintroduction and securement of the bracket

within the piston, the fingers 4’ alternate with

respect to the position of the bracket-secur-

ing bolts, so that access may be readily had

to the latter in attaching or detaching the
bracket. ' |

The connecting-rod C is secured to the
bracket B at thc wrist-pin bearings B’ by a

wrist-pin B*, which is fitted to the parts In

operable rclatlon as 1s customary. Thecom-
bustion .chamber or cylinder A has a water-
jacket (', preferably cast integral with the
cylinder A or the three cylmclcrs illustrated

in Fig. 2 may be cast lnte@ral w1th salid wa-

tcr-Jackct
In order to obtain an 1mpulsc during the
upward stroke of the piston, I provide an 1n-

1 ner or reéntrant cylinder C°in gas-tight con-

nection with the cylinder-head ¢ by means of
the usual packing-rings, as illustrated in Fig.

1. 1 prefer, however, to mount the inner
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cylinder C? upon the crank-case ¢ and con-
struct this of a separate piece of metal inde-
pendently of the cylinder A, the inner cylin-
der C®being secured to the crank-case ¢ by bolts
or by thread engagement within a suitable re-
cess in the crank - case to secure a gas - tight
connection. This cylinder C* forms a fixed
bearing-cylinder, upon which the large piston-
head works.

1t will be observed that the disposition of
the two piston-heads ¢ and " is such as to com-
prise, in effect, a double-cylinder four-cycle
explosive-engine with but one crank and con-
necting rod. It will also be obviousby study-
ing the drawings that a double set of intake
and exhaust valves D D' E E’ are disposed 1n
a similar manner to that of a double-cylinder
motor of the type aforesaid. The ignition-
plugs F, intake-valves, exhaust-valves, and
cam mechanism (- therefore are sufficiently
illustrated to require no further description
and specifically form no part of the present

invention. Their functions will be well un-
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derstood by those skilled in the art of com-
bustion - motor designing and building. It
will also be observed, however, by the ar-
rangements of the valve mechanism stated that
upon the upward or compression stroke of the
piston - head «* the enlarged piston ¢ will be
malking an inhalation stroke, and upon maxi-
mum compression and ignition due to the
piston-head ¢® and the concomitants thereol
the same will be returned by the kinetic en-
ergy of the ignited gases in the combustion-
chamber A. The downward stroke will re-
sult in the consequent compression of the 1n-
haled ingredients by the larger piston-head
o as it is descending until its maximum com-
pression-stroke, depending uponthe load, has
been reached, when ignition will follow, as
aforesaid, and the piston-head & will be re-
turned by the working stroke of the piston-
head @ and expel the products of combustion
from the upper part of the combustion-cham-
ber A into the upper exhaust-outlet.

1 prefer to construct the piston-heads &’ and
@ of such diameters that their pressure areas
will be practically equal. The trunk connect-
ing the pistons heads is provided contiguous
to the larger piston-heads « with small ports
&* to admit air in cushioning the upward stroke
of said piston.

It will be observed that while the engine 1s
operating in the manner aforesaid and the re-
ciprocating movement of the piston is being
translated by the crank and connecting-rod
into a rotary one, as is customary, the 1m-
pulses during four strokes will be two con-
secutive impulses and two consecutive ex-
hausting strokes intervening; but two 1m-
pulses will be obtained in every four strokes

or an equivalent of an impulse in each revo-

750,901

lution, and in consequence thereof 1 am en-
abled to operate my four-cycle explosive-en-
oine under more variable mean effective pres-
sures than those constructions wherein an im-
pulse is obtained but once in every four strokes

of the piston.

In embodying my invention ina triple-cyl-

inder arrangement, as exemplified in the draw-
ings, the cranks H' H*H? are so equidistantly
secured onthedriving-shaft Hat angles of one

hundred and twenty degrees apart that the

impulse stroke of each piston will overlap that

of the preceding piston, so that the total efiect
of the three pistons will be to secure a prac-

tically uniform rotation of the crank-shaft,
resulting in an increase of torque and the
avoidance of the manifestation of the explo-
sions so noticeable in this class of engines.

I am aware .that previous to my invention
double-acting combustion-motors have been
constructed, and I therefore do not broadly
claim the same; but _

What I doclaim, and desire to secure by Let-
ters Patent, 1s—
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1. An internal-combustion motor compris-

ing acylinder having bores of different diame-
ters, connected piston-heads disposed in said
bores, and a fixed bearing-cylinder upon which

the larger piston-head works.

9. An internal-eombustion motor compris-

ing a cylinder having bores of different diam-

eters, connected piston-heads disposed in said
bores, a fixed bearing-cylinder upon which the
larger piston-head works, an inwardly-pro-
jecting bracket carried by the smaller piston-
head, and a connecting-rod pivotally attached
to the bracket, extending through the bearing-
cl;}lrlinder and in operative relation with a crank-
shaft..

3. An internal-combustion motor compris-
ing a crank-casing and a cylinder having bores
of different diameters, the larger bore being
contiguous to the crank-casing, connected pis-
ton-heads disposed in said portions, a fixed
bearing-cylinder secured to the crank-casing
and upon which bearing-cylinder the larger
piston-head works, and a crank-rod pivotally
attached to the smaller piston-head, extending
through the bearing-cylinder and in operative
relation with a crank-shaft in the casing.

4. An internal-combustion motor compris-
ing a cylinder having bores of different diame-
ters, piston -heads disposed in sald bores, a
trunk connecting said piston-heads and pro-
vided with ports ¢°, for cushioning the larger
head, and a fixed bearing-cylinder upon which
the larger head works. _

5. Inaninternal-combustion motor,the com-
bination with a plurality of cylinders,each hav-
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ing bores of different diameters, a crank-cas-

ing common to and connected with the larger

bores of the cylinders, a crank-shaft mounted
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in the casing, connected piston-heads disposed | Intestimony whereof I have signed my name
in both bores of each eylinder, bearing-cylin- | to this specification in the presence of twosub-
ders upon which the larger piston-headswork, | scribing witnesses. . S
and connecting-rods pivotally connected with FREDERICK A. SEITZ.

the smaller piston-heads, extending through Witnesses:

the bearing-cylinders and connected with the Wirriam PaxTon,

crank-shaft. Heiexn E. MAHER.
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