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has for its object the preduction of an engine

15

jiv]
<

30

35

40

45

50

Rl
[V

UNITED STATES PATENT OFFICE.

WALTER K. HOLZMUELLER, OF BUFFALO, NEW YORK,

EXPLOSION-ENGINE.

Specification of Letters Patent.

288,344,

Application filed May 16, 1910. Serial No. 561,522,

Lo all whom 3¢ may concern:

Be it known that T, WaLrer K. Howz-
MUELLER, a subject of the Emperor of (er-
lany, vesiding at Buffalo, in the county of
Ervie and State of New York, have invented
new and useful Improvements in Explosion-
Engines,"of which the following is a speci-
fication.

This invention relates move. particularly
to fonr-stroke cyele explosion engines and

of this type in which a greater expansion of
the exploding fuel is obtained and a meore
thorough expulsion of the dead gases ef-
fected, thereby ‘increasing the efliciency of
the engine,

In the accompanying drawings consisting
of 2 sheets: Figure 1 1s a vertical longitudi-
ual section of an upright explosion engine
embodying my improvements, the parts be-
ing shown in the position which they occupy
at the beginning of the suction stroke of the
piston. Flegs. 2, 3 and 4 are fragmentary
views similar to Fig. 1 showing different
positions of the parts during the operation
of the engine. Fig. 5 s u side elevation of
the working eylinder at vight angles to Figs,
14+ Fig. 6 18 a fragmentary longitudinal
section, on_an enlarged scale, of the. con-
necting rod and associated parts of the en-
gine, Fig. 7 is.a horizontal section in line
7—T7, Fig. 6. Fig. 8isa fragmentary longi-

‘tudinal section showing a modified construc-

tion of the connecting rod embodying my in-
vention. i e

Similar letters of reference indicate cor-
responding - parts  throughout the several
views, .

Although my invention is applicable to
horizontal as well as vertical explosions, the
same .is shown in the accompanying draw-
ings as embodied in a vertical engine.

A represents the upright working cylin-
der of the engine which is provided at its
upper or rear end with an inlet port b for
the fuel such as gas or gasolene and an out-
let port ¢ for the burned fuel. The inlet

and outlet ports are controlled respectively

by inlet and_outlet valves B, ¢ which close
outwardly and open inwardly and are pro-
vided with upwardly projecting stems 31, ¢t
which are guided on the adjacent stationary
part of the engine. :

- D represents the working piston which
reciprocates lengthwise jn the cvlinder, and
E the crank shaft provided with a erank ¢

ton.
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which is operatively connected with the pis-

Any suitable means may be employed for
opening the exhaust or outlet valve during
the exhaust stroke of the piston but closing
the same during the suction, compriession and
explosion strokes of the,same. The pre-
ferred means for
the outlet valve which are shown in Fig. 1
of the drawings comprise a counter shzx:ﬁ, i
gear pinion f secured to the crank shaft and
meshing with a gear wheel I* on the coun-
ter shaft, a cam ¢ turning with the counter
shaft and gear wheel, a rock lever H piv-
oted on the cylinder and having its inner

-arm engaging with the outer end of the ex-

hanst valve stem. a shifting rod A guided on
the-cylinder and baving its upper end con-
nected with the outer arm of tlie rock lever
while its lower end is provided with a roller
A which engages with said cam g, and a
spring ¢ applied .to the stem of the exhaust
valve and operating to hold the latter vield-
ingly in its closed position.

-The opening and closing of the inlet
‘alve may be effected solely by the variation
in pressure within and without the cylinder
as the piston moves forward and backward
when the engine is arranged horizontaily
but when the engine is arranged vertically
the inlet valve is preferably closed positively
at a predetermined part of'its forward stroke

by means preferably.comprisine an incline
% - fand

or cam J arranged at the front end of the
piston. an eclbow lever K pivoted on the
cylinder and provided on its inner arm with
a roller 2 which is adapted to be engaged
by the cam J for turning the elbow lever K,
a rock lever M pivoted on the cylinder and
with its inner arm against a nut or shoul-
der m on the stem of the inlet valve, a con-
necting rod N connecting the outer arms of
the rock lever M and elbow lever K and
constracted in sections which are adjustably
connected by a right and left threaded
sleeve n and a spring. The inlet valve may
be vieldingly held in its closed position by
means of a spring M! which is preferdbly
applied to the rod N ‘and bears at one end
against a shoulder m? on the rod and at its
other end against a bracket m* on the cylin-
der in which the rod N is guided.

The connection between the piston and
crank of the erank shaft is so constructed
as to cause-the piston to move with a com-
paratively short stroke while drawing the

effecting this operation of
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fuel into the cylinder ‘and also while com-
pressing the same but to cause the piston to
a stroke of greater length while
under pressure of the: exploding charge of

“fuel and while expelling the spent or dead
.gases from the cylinder. .

The means for this
purpose shown in Figs. 1-T ave constructed
ollows: 0, .0 represent the front and
rear sections of a divided pitman or connect-

ing rod whereby the piston and crank. are

connected, said sections being slidable rela-
tively ‘to each other and connected respec-
tively with the crank shaft and piston. The
front section o is preferably constructed in

. the form of a tube or cylinder and is piv--
otally connected at its front end with the

crank of the crank shaft. The rear section

o' is pivotally connected at its rear end with
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the piston while its front end slides length-
wise in the rear endof the tubular: front
section 0. : = :
Q represents a buffer, head or collar ar-
ranged on the rear end of the front pitman
section and R a similar buffer head or eollar
arvanged on thé rear pitman section in réar
of the front buffer head Q.: On its opposite
sides the front buffer head is provided with

lateraily projecting buffer ears ¢, ¢ and the |

rear buffer head is similarly provided on its
opposite sides with laterally ‘projecting
buffer ears », 7 arranged in line with the
ears ¢, ¢. -

71, 7 represent a pair of draft rods ar-
ranged lengthwise on opposite sides of the
pitman sections and connected at their rear
ends with the ears 7, 7 while their front parts
slide throngh the ears ¢, ¢ and are provided
in front of the latter with buffer collars s, s.

On the front side of the rear buffer head-

the same is provided with an annular rib #*
which i¢ adapted to engage with an annular
cushion ¢* of leather or similir material
seated in a correspondingly shaped groove
on the rear side of the front buffer head.
Tach of the buffer ears ¢ is provided on its
front side with a forward projection ¢°
which is adapted to engage with a cushion
st of leather or similar material seated in a
pocket on the rear side of the corresponding
buffer collar s. :

¢, ¢ represent two expansion springs each
surrounding one of the draft rods between
the respective front and rear buffer ears and
preferably seated at its front end in a pocket
! in the front buffer ear. ‘

The operation of the parts of the engine
thus far described.is as follows: In Fig. 1
the parts are represented in the position
which they occupy at the beginning of the
suction stroke of the working piston, In
which position the piston is arranged in its
rearmost position, the crank of the crank
shaft is arranged in its rearmost position and
nearest the cylinider, the pitman sections are

drawn apart, the front buffer head and ears

288,344

are out of engagement with the rear buffer

™head and front collars and the expansion

springs ¢ are compressed between the.rear
and front buffer ears. As the crank turns
forwardly to its foremost position the same
first moves idly together with the front pit-
man section independently of the piston and
rear pitman section until the: front buffer
ears ¢, ¢ have engaged with the buffer col-

lars 8, s after which the piston and rear pit-

of the forward movement of the crank, as
shown in Fig. 2. During this movement of
' the piston the fuel valve is opened and ad-
‘mits a charge of fuel into the eylinder. Dur-
ing the first part of the subsequent backward
movement of the crank the same together
.with. the front pitman section moves inde-

pendently of the rear pitman section and.

piston until the front buffer head engages
move together to the end of the rearward

thereby leaving a clear space in the rear end
of the cylinder in which the charge of fuel
is compressed. While the pitman sections
are thus moved upon each other the pitman
is shortened and the springs ¢, ¢ are com-
pressed. Upon now igniting the charge oi
compressed fuel by any suifable means the
pressure of the exploding gases in the cylin-

ing stroke together with the front and rear
pitman sections and crank to the end of the
forward stroke, as shown in Wig. 4. During
e subsequent backward stroke of the pis-
ton, the exhaust valve is opened to permit
the produets of combustion to escape and at
this time the piston, front and rear pitman
sections and crank move in whison to the end
of the rearward stroke of the piston, to the
position shown in Fig. 3, thereby expelling
the main part of the spent gases. When,
howerver, the crank at this time reaches the
end of its backward movement the piston
and rear pitman section continue their rear-
ward movément under the action of the
springs 4, ¢ until the piston reaches the vear
end of the cylinder, as shown in Iig. 1,
thereby lengthening the pitinan section and
causing the piston fo expel the remainder of
the burned gases and entirely clear the cyl-
inder of burned gas preparatory to drawing
in-a fresh charge of fuel duiing the uext
forward stroke of the piston. The piston is
prevented from striking-the vear end of the
cylinder during the exbaust stroke by prop-
erly proportioning the tension of the springs
£, ¢t so that they only continue to move the
piston rearwardly heyond the rearward
throw of the crank to cause the piston to
stop shert of the rear end of the cylinder.
When the pitman sections are pushed to-
gether the fullest extent nmdue jarring at

man section are ccmpelled to move with the.
crank and front pitman section to the end -

“the rear buffer head after which these parts.

stroke of the crank, as shown in Ig. 3.

der drives the piston forward with a work-
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the end of this movement is avoided by en-
gagenment of the rib on the veat buffer head
with the cushion on the front'buffer headl
and when the pitman sections are drawn
apart the fullest extent undue jarring is
prevented by engagement of the front buffer
ears with the cushions on the buffer collars,

When the machine is arranged horizon-
tally the piston owing to the frictional con-
tact between the same and the evlindes, will
remain at rest until the front buffer eaps
engage with the baffer collars aftey which
the piston moves with the crank to the end
of its forward stroke. But when the engine
is working in sn upright position the piston
ewing to its weight would, in the absence
of any provision to prevent it, be liable to
drop by gravity and follow the ecrank in
its forward stroke an nndue extent and thus
draw inte the cylinder an excess charge of
fuel.. This, however, is prevented  hy en-
gagement of the cam J with the roller of
the lever K and closing of the inlet valve
when the piston has moved forward sufti-
clent-to draw into the. cylinder {he proper
charge of fuel, as shown'in Fig. 2, therehy
arresting the further forward movement of
the piston under the action of gravity owing
to the tendency to produce a vacuum in the
c¢ylinder and preventing the same from fol-
lowing the crank at this time to the end of
its forward stroke. '

Sudden pulling apart and pushing to-
gether of the pitmarn sections is retarded or
prevented so as to canse the machine to oper-
ate with no perceptible noise or pounding.
This is preferably. effected by utilizing the
tubular front pifman section as the cylin-
der and the vear pitman section as the pis-
ton of a dash pot or air cushion. On the
periphery of the front end of the rear con-
necting rod section the same is provided
with one or more packing rings which
produce a tight joint between the codiper-

5 ating ends of the front and rear connecling

rod sections the same as commonly done he-
tween the working cylinder and” piston of
a gas engine. At the lover or front end—

‘the .air cylinder within the front pitman

section. is provided with a main air inlet
port 2 which is cohtrolled by an outwardly
closing check valve »' and'in rearof the
main port + the front pitman section is
provided with an auxiliary air inlet port
which is controlled by an outwardly closing
check valve wh Bach of the injet check
valves 2, a4t is yieldingly held in its closed
position by a spring y -bearing aguinse an
adinstable screw nut
of these valves,

In line with the auxiliary inlet check
valve er nearlv ~o the front pitman section
is provided with an air outlet port 3 which
Is controlied by an outwardly opening check
valve 2* which is yieldingly held in its closed

y* on the stem of cach .

a

position by a spring 2% Upon pushiiig the
pitman sections together the air escapes
freely through the port ¢ and the sections
move easily until the rear pitman section
covers the port after which the air trapped

- in the front end of the front pitman section

offers a greater resistance to the collapsing
movement of the pitman sections and causes
the end of this movement to be effected
slowly and quietly, '

When the rear pitman section is pulled
out of the front pitman section during the
last part of the exhaust stroke of the piston
by the springs #,—the main air inlet port. »
is_uncovered and considerable resistance is
offered to the separation of the pitman sec-
tions; so that the piston will not strike hard
against the rear end of the eylinder. Bit
when the pitman sections are separated futly
during the last part of the suction strolke
of the piston the auxilinry air inlet port
is also nncovered, so that air can enter
throngh both ports » and » and thus reduce
the resistance and permit the pitman sec-
tions to separate freely and prevent the
crank from dragging the piston along to the
end of the suction stroke of the crank, It
will thus be noted that in the operation of
this engine ‘a charge of fuel is drawn into
the same which only partially fills the cylin-
der but that this charge when ignited is
permitted to expand approximately twice
as much as the volume of the charge, there-
by developing a greater amount of power
from a given quantity of fuel. Farther-
more, all the burned products are completely
removed from the cylinder after each ex-
plosion, thereby avoiding contamination of
the new charge of fuel and enabling. the
maximum’ power to be derived from the fuel.

In the modified constrnetion shown in
Fig. 8, the separation of the pitman sections
is aided by a spring T surrounding the rear
pitman section and bearing at its opposite
ends against the front and vear buffer heads

while the separation is limited by a trans- -

verse pin T* secured to the reur pitman see-

tion and adapted to engage with the.rear

ends of slots T2 in the frout pitmun section.

In this construction the nuxiliary inlet port
» and check valve w0 are omitted. '
I claim as my invention:

1. An explosion engine comprising a cyl--

inder, a piston in the eylinder, a shaft haw
ing a_crank, a pitman having sections con-
nected respectively with the cylinder and
crank, one of suid sections having the form
of a retarding cylinder and the other the
form of a piston fitting into said retard-
ing cylinder, and means for controlling the
adinission and escape of the air from the
closed end of said retarding cylinder.

2. An explosion engine comprising a eyl-
inder, - piston in the cylinder, a shaft hav-
ing a crank, a pitman having sections’ con-
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nected respectively with the cylinder and
crank one of said sections having the form

- of a retdrding cylinder and the other the
form of a piston fitting into said retarding

cylinder, and means for controlling the ad-
nission and escape of the air from the closed
ond of said retarding cylinder comprising
an air inleb check ‘valve arranged at the
front end of said retarding cylinder and an
air outlet check valve arranged on the re-

_tarding cylinder in rear of the air inlet

-
t

25

30

w
o

‘ check valve.

3. An explosion engine comprising a cyl-

inder, a piston in the cylinder, a shaft hav-

ing a crank, a pitman having seckions con-

nected respectively with the cvlinder and’

erank, one of said sections having the form
of a retarding cylinder and the other the
form of a pisten fitting mto said ‘retarding
cylinder, and means for controlling the ad-
mission and escape of the air from the closed
end of said retarding cylinder comprising a
niain air inlet check valve arranged af the
front end of said retarding cylinder, an aux-
iliary air inlet check valve connected with
the retarding cylinder in rear of the main
ait inlet check valve, and an air outlet check
valve connected with the retarding cylinder
in rear of the main air inlet check valve.

4. An explosion éngine comprising a work:

ing cylinder, a working piston in the cylin-
der, a shaft having a crank, a pitman having

a front cylinder section pivoted on the crank,
and a piston section pivoted on the working.

piston ‘and sliding lengthwise in the cylinder
section, front and rear buffer headsarranged
on the cylinder and piston .sections, respec-
tively, of the pitmah and each provided with
laterally projecting builer ears, and draft
rods avranged lengthwise of the pitman sec-
tions nnd esch connected at one end with an
ear of one seetion and provided with a collar
adapted to bear against an ear of the other
section. '

5. Anexplosion engine comprising a-work-
ing cylinder, a working piston in the cylin-
der, a shaft having a crank, a pitman having

a front cylinder section pivoted on thecrank |

snd a piston section pivoted on the working
piston and sliding lengthiise in the cylinder

section, front and veay bhuffer heads arranged

1

988,344

on the cylinder and piston sections, respec-

tively, of the pitman and each provided with ‘

laterally projecting buffer ears, draft rods
arranged lengthwise of the pitman sections

- and each connected at one end with an ear of

one section and provided with a collar adapt-
ed to bear against an ear of the other see-
tion, and a spring interposed between the
pitman sections. - "

6. An explosion engine comprising a work-
ing cylinder, a working piston in the eylin-
der, a shaft having'a crank, a pitman having
a front cylinder section pivoted onthe crank,
and.a pisten section pivoted on the working

piston and slidin lengthwise in the cylinder

section, front and rear buffer heads arranged
on the cylinder and piston sections respec-
tively of the pitman and each provided with

laterally projecting buffer ears, draft rods

avranged lengthwise of the pitman sections

“and each connected at one end with an ear
on the piston section and sliding through an -

ear on the cylinder section and provided in

front of the last mentigned ear with a buffer

collar;and springs each surrounding a draft
rod between the ‘corresponding’ buffer ears
of the pitman sections.

7. Anexplosion engine comprising a work-
ing cylinder, a working piston in. the- cylin-
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der, a shaft having a crank, a pitman having -

a front cylinder section pivoted on the crank,
and a piston section pivoted on the working
piston and sliding lengthwise in the cylinder
sectjon, front and rear buffer heads arranged
on the cylinder and .piston sections respec-
tively of the pitman and each provided with
laterally projecting buffer ears, and draft
rods arranged lengthwise of the pitman sec-
tions and each connected at one end with an
ear of one section and provided with a collar
adapted to bear against an ear of the other

‘section corprising a cam on the piston, a
rock lever adapted to be shifted by said cam,

o rock lever connected with, the inlet valve,
and a conticction between said rock levers.
Witness my hand this 10th day of May,

1910
WALTER K. HOLZMUELLER.
Witnegses:
Turo. L, Porr,
Axnwas Hgeieis.
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