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ALFRED P.-SCHMUCKER, OF DENVER, GOLORADOY.

EXPLOSIVE-ENGINE.

No. 890,682, Specification of

Letters Patent. Patented June 2, 1008

Application filed Januery 14, 1908, Serial Me, 241,119,

To all whom it may concern:

Beitknown that I, AL¥rED P. ScRMUCKER,
a citizen of the United States, residing in

:the city and county of Denver and State of

Colorado, have invented certain new and
useful Improvements in Kxplosive-Engines;
and I do declare the following to be a full,
clear, and exact, description of the invention,
such as will enable others skilled in the art to
which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures of
reference marked thereon, which form a part,
of this specification. - . .

My invention relates to explosive engines
and consists of a multiplé cylinder two cyele’
construction, each cylinder having an auxil-
iary chamber communicating therewith, in
which the explosive mixture is compressed.
The gas or explosive fluid, is intreduced to

its outward limit of movement, the said fluid
escapes from the crank chamber into the eyl
inder in the vear of the piston, and also en-
ters the auxiliary chamber through s port at
the inner extremity of the cylinder. During
the return stroke of the piston, the explosive
fluid is compressed in the inner extremity of
the cylinder and in the auxiliary chamber,
and when the pistori reaches its inward limit
of movement, a port leading from the apxil-
iary chamber is uncovered whereby the com-
pressed fluid is allowed to enter the cylinder
forward or outside of the piston. Then dur-
ing the outward movement of the piston the
last named port is closed and the explosive
mixture compressed in the outer extremity
of -the cylinder where the explosion takes
place through the instrumentaliy of suitable
sparking mechanism. In the construetion
herein shown and described, it is intended
that the cylinder and crank chamber with |
which they are connected shall rotate around’
a stationary crank shaft; though it must be
understood that the cylinders may be sia-
tionary whereby the crank shaft is caused to
rotate, if desired. - : B
“Having briefly outlined my improved con-
struction as well as the function it is intended
to perform, I will proceed to describe the
same in detail reference heing made to the
accompanying drawing in which is ilustrated

In this drawing, Figure 1 s & verties] sse-
tion taken through a four cylinder engine of
my improved construction. '
tsﬂ};en spproximately on the line 3—1 of Fig,
2. Fig. 2isanenlarged section tuken throagh
the engine at right anglesto Fig. 1. Thes
tion line of Fig. 2 is indicated by lns 3—32
¥ig. 1. Fig. 3is ap innerend view of & eyl

2 TR

inder and sn asuxiliary chamber.shown on &

larger scale than in Fig. 1. Tig. 4 is & see-
tion taken on the line 6—86 Figs. 3 and 6.
Fig. 5 is a section faken on the lime 7—7 Fig.
4.
engine as it would appear front 2 point g5 the

left of Fig. 2 looking at said figure towerd tho,

right, the brushes, however, being removed
to better illustrate the contact plates engdged
. e o O,
by them, Fig. 7 is a fragmentary ssciicnel
4
&

view similar to the left hand pert of ¥ )

it ©
Xg‘ A«;

source of eleciricity, snd an induction eoil.

This seclion js

6o

65

Fig. 6 is a fragmentary detai} view of the

76

and the circuit wires, however, being showa, -

The same reference charaecters indicats the
same parts in all the views. g ..
Let the numgréﬁ 5 designate & suitsble
frame or support, in which is mounted o shaft

6 having a crank 7 located in & crank chom-

ber 8 in which are located two sletied yokes
9 and 10 occupying positions at right sugles
to each other and m diffevent planes. The
crank pin 8% of the crank shsft, passes
through the slots of the yokes, the said slots

occupying positions at right angles to each-
other and being designated by the refersnce.

character 9® in each eass. This crank chem-
ber as shown in the drawing is square gnd the
yoke extremities engege its opposite sides,
the said yokes being disposed as heretofore
el\'plaine'd‘/.v Kespectively connected with the
four sides of the crank chember, are four eyl-
inders 12, the cylinders being secured to the
chamber' by suitable fastening devices sas
screws 13, Each cylinder is provided with

75

80

-85

95

an auxiliary chamber 14 the said chamber

being formed integral with the eylinder as
shown in the drawing. _ : o
Each cylinder is provided 'with & passsge
15 registering with a port 16 in the cramk
chamber. This assage- 15 leands outwardly
from the crank chamber, its outer extremity
communicating with the cylinder st & poin
immediately in the rear of the piston ¢ when
the laiter 13 at its outward limit of move-

an smbodiment thqx:eof.

-} ment, whereby .the\gas"or other explosive

100

108



10
15

20

o .

fluid is allowed to énter-the'cylinder in .th}ab

rear of the piston when the latter is in the po-
sition-stated.. As soon, however, #s the pis-
ton begins its return or inward movement,
the passage 15 is cut off from communica-
tion with the eylinder and this condition.con-
tinues until the piston has again reached its
outward limit of movement. The auxiliary
chamber 14 communicates with the cylinder
by two ports-designated 17 and 18, respec-
tively. "The port 17 is the innermost: port

being located adjacent the crank chamber, |

and is partly open even when the piston is at
its inward limit of movement, whereby the
explosive mixture is compressed in the auxil-
iary chamber and the inner extremity of the
cylinder during the inward movement of any
piston, and while the cylinder is cut off from
communication with the crank chamber.
The port 18 forms a ¢ommunication between
the auxiliary chamber and the cylinder when

‘the piston is at its inward limit. of movement,
whereby the compressed. explosive mixture |.

" is'allowed to escape from the auxiliary cham-

25

30

o
543

;40

ber into the outer extremity of the cylinder,
in front of the piston whereby it 1s com-

pressed as the latter moves outwardly and

closes the port 18, the compression continu-

ing until the cylinder reaches its outward

limit of movement and the. explosion takes
lace through the instrumentality of suitable
evices.

- _The two pistons of each pair of oppositely-

disposed cylinders, are connected with the

; O%Eosite sides of a yoke 9 by piston stems 19
w

ich are rigidly conmnected both ‘with the
pistons and the yoke.’ ; ' '
" The explosive fluid is introduced into the
crank chamber through a longitudinal pas-
sage A formed in the crank shaft 6. The op-

-, posite extremity of the crank shaft is pro-

.. vided with a longitudinal passage B through

45

which oil or other lubricating material is in-
troduced to the bearing parts from a duct E
formed in the crank chamber casing and

- communicating with a chamber C in which is

50

55

~ haust. port 20 located immediately beyond

located a spring-actuated piston- D whereby
the oil is automatically forced through the
duct E..” -

" When the machine is in operation the [ f

crank chamber and the cylinders rotate on
the: crank shaft, the structure being pro-

= vided with suitable ball bearings to diminish

friction.” _ _
Each cylinder is provided with an ex-

- the piston when the latter is at its inward

60

limit of movement. An exhaust passage 21
registers at one extremity with the port 20,
its opposite extremity communicating with

-an exhaust chamber 22 formed in the crank

chamber casing but having no communica-
tion with the crank chamber. All four cyl-
inders ‘are connected with the same exhaust

(see Figs. 6 and 7).

890,533

chamber, and the exhaust escapes from the

-said chamher through an exhaust outlet or

“conduit 23. : ’ o
The outer extremity of each cylinder is

grovided with a sparking plug 24 which may
e suitably connected with an electrical cir-
‘cuit for producing a spark in the outer ex-
tremity of each cylinder at or approximately
at the moment of greatest compression or
when the piston has reached its outward
limit of movement. - The engine is equipped
with suitable means for automatically pro-

‘ducing a spark in the extremity of each cyl-

inder at the proper instant but this mechan-
ism.will not be described in detail. By

‘referring, however, to Fig. 2 it will be ob-
served that two conductors 25 and 26 are
respectively connected with metal contacts

or brushes 27 and 28, whereby as the cylin-
ders and crank chamber rotate, the circuits
are closed through the instrumentality of
conductors 29 and 30. y '
plained more in detail, special reference be-
ing made to Figs. 6 and 7. Starting at the
batteries f, the low tension current is- con-
ducted by the wire ¢ td the inner or low
tension coil of the indyetion coil D, then
through the low tension ¢oil into the wire 26
which 'conducts the low ‘tension current to
the brush 28.  The brush 28 is properly in-
sulated to keep the current from heing con-
ducted to the arm or brush holder%. As the
engine rotates, the brush 28 comes in con-
tact with the contact plate §, which is set into
& piece: of “insulating material % in order
to insulate the plates j and n from each
other. The plate § being in contact with the

engine frame, the current passing through

this plate will be grounded as a matter -of
course. In order to make this fact more
clear, the plate § is shown connected with

the engine frame by a wire 30 at a peint 7
By virtue of this con-

struction and arrangement, at intervals con-
trolled by the rotation of the engine, the cur-
rent goes through the engine. The wire e

The sparking mechanism will now be ex-’
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which is grounded to the engine at a point d,

then conducts the current back to batteries
making a complete low tension circuit.
The high tension current starts in the in-

115

duction coil D caused by the induction of the

current from the inner coil or the low ten-
sion coil to the outer coil or the high tension
coil. The wire 25 being connected to the
high tension coil conducts the high tension

120

current to brush 27.+ The brush 27 is prop- .

erly insulated to keep the current from being
conducted to anything other than the high
tension contact plates- n. The - contact
plates n being set in the insulating disk or
plate k, rotate with the engine, causing.a
contact between the brush 27 and one of the
contact plates n. The wire 29 condugdts the

125
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bigh tension euzrent to o jump spark plug 24,
(see Figs. 1 and 2) which'is in turn grounded
to the engire. - .. ) -
When any piston reaches the outer end or
approximately the outer end of every stroke
und has the mixtire under préssure, it is the
proper time for the explosion te occur in the
outer end of the eylindef. When the piston
is'in the above.positien, {the brush 28 or the
low tension brush is in contaet with the low

‘tension contact plate j which is grounded to

the engina.', At the same time the high ten-

v sion brush 27 is iniconisct with a high ten-
- sion_conteet plale 'n which is connected to

i5

120

25.

the jump spark plag 24 in the eylinder in
which the explosion is to oceur. Then when
the brushes 27 and 28 are in contact with
their respective contact plates, a complete
circuit is formed; and when brushes 27 and
28 veach their respective tontaet plates n and
4, & spark is ma
o§ the cylinder by means of the jump’spark
pug.. '

“From the Eaz‘egoi_ng description the use and

operation of my (improved engine will be

“readily  understood.  Assuming thet the

30

-crank shaft is stationary, as the explosions

oceur in the cylinders, the latter together
with the crank chamber are caused to rotate
around the erank shaft. As each two oppo-
site pistoris .are commeected with the same
yoke, these pistons are alternately at their

1nner and outer limits of movement. In

35

-other words the explosions take place alter-

nately in esch pair of oppositely disposed
cylinders; and when one piston of each pair

18 at its putwsrd Hmit of movement and the

- other piston at its inward limit of movement,

40

45

the two pistons of the other cylinders are
centrally }l}ocated in their cylinders one mov-
ing outwardly and the other imwardly (see
Tig. 1 of the drawing). ‘
By the uss of the auxiliary chambers con-
nected with the cylinders as aforesaid, sn
important function is subserved,. since it
sHows the making of the cylinders of much

© less length, whereby an engine of -3 given

. power s,

1]

80

cloaed.

“small size.

- duces suetion behind it or between itself
the crank chamber and within the auxiliary
. ¢hamber whereby thé explosive mixture is |
- drawn from the crank ehember through the

y be constructed of comparatively

As any piston ‘moves. outwsrdly it pro-

and

passage 15 info the eylinder behind the pis-

tom'snd into the awxiliary chamber, as soon
‘a8 the piston reaches its cutward limit of

movement, 8t which time the ocuter ex-
tremity of the passage 15 is uncovered by
the piston. At this {ime the port 18-com-
municeting with the suxilisry chamber is
ow g3 the piston begins its in-
ward moversimg, it imnediataly. cuts off the
pasSage 15 from communiestion with the

it the explosion chamber -

covered when the

cylinder, and then comprésses the explosive

8

“65 .

mixture in the rear extremity of the cylinder -

and the auxiliary chamber, and as soon asthe
piston reaches its inward limit of movement,
this ct’)'mpressggd. explosive mixture enters
the cylinder forward of the piston by way of

the port 18 as heretofore explaiinzy. Also

a3 soon as the piston reaches its inward limit
of movement, the exhaust from the cylinder
takes place through the passage 21, the said
pessage and its port 20 being comparatively
srge whereby the exhaust takes place rap-
idly, as the explosive mixture enters the cyl-
inder from the auxiliary
the port 18. This is a two-cycle engine, that

| 18 to say an explosion occurs in each cylinder

for every complete revolution; and there
being four cylinders there will of course be
four explosions every time the engine makes
& complete revolution. :
Attention is called to the fact that the
outer extremity of each piston is provided
with aiprojection 4° forming & sort of baffle
plate adapted to direct the explosive mix-
ture toward the outer end of the cylinder as

‘it enters the cylinder' from the auxiliary

chamber, whereby the said mixture has &

chamber by way of -

70

75

85

90

tendeney to clean out the cylinder or drive

out the products of combustion resulting
from the explosion immediately preceding.
The direction of the gas as it enfers the cyl-
inder under the circumstances stated, is in-

dicated by the errows in Fig. 2. This ac-

tion of the gas entering the cylinder aids in

‘obtaining a thorough exhaust.

Having

I elaim is: : , .

‘1. In an explosive engine, the combina-
tion of & common erank chamber, charge
intlet therefor, a number of cylinders con-
nected therewith, each cylinder having an
guxiliary chamber provided with two ports
communicating with the cylinder, one port
heing at the inner extremity of the cylinder
and the other in position to be uncovered
when the piston-is st its inwafd limit of
movemnent, for the escape of the explosive
mixture into the outer extremity of the cyl-
inder, the said mixture having been com-
pressed in the auxiligry chamber during the
inward movement of the piston. \

2. In a multiple czlinder two-cycle explo-
sive engine, 'the combi

thus described my invention, what

ination of the common
¢crank chamber, & charge inlet therefor, cyl-
inders connevted therewith, each cylinder
having an auxiliary chamber communieating
with the cylinder by two separated ports,

85

100

105

110.

115

120

one port béing at the inner extremity of the

cylinder and opeir to allow the explosive
mixture to be compressed in the auxiliary
chamber during the inwiigd movement of the
piston, and the ether in position to be un-
?is%«m 48 et or approxi-
¢

mately 2 its inward Yait of movement, the

125
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c‘Klinder communicating with the 'ctank
chamber by a suitable passage when the pis-
ton is at its outer limit of movement, the said
passage being closed at its cylinder end as

the piston begins its inward stroke, each cyl--

inder being also provided with an exhaust

. Pa,ssage-open when the piston is at its inward
3}

10

_inlet therefor, a erank shaft passing through

" the chamber and disposed at right angles to

15

20

25

mit of movenient, but closed by the piston

when the latter begins its outward stroke.. -

3. In an explosive engine, the combina-
tion of a common ecrank chamber, a charge

said chamber, two slotted yokes located in

each other, the crank of the shaft engaging
the slots of both yokes, four.eylinders con-
nected with the opposite sides of the crank
chamber, and pistons in the cylinders, the
stems of the two pistons in each pair-of oppo-
sitely located cylinders, being rigidly con-
nected with one of the yokes, each cylinder
having an auxiliary chamber provided with
ports in communication with the respective
ends of its eylinder, the inner port being open
to allow the explosive mixture. to be com-
pressed in the auxiliary chamber during the
inward stroke of the piston, the outer port

" being closed until the piston has completed:

30

35

40

45

50

“der-at al

or approximately . completed its. inward
stroke, the crank chamber having a passage
communicating with the cylinder wlgen the
piston is at its outward limit of movement,
thesaid {)assage being eut off from the eylin-
other times. _ _
‘4. In an explosive engine, the combina-

tion of & common crank chamber, a charge:

inlet therefor, & number of*¢ylinders mount-
ed thereon, pistons in the cylinders, each cyl-

inder having an auxiliary chamber communi-

cating with the cylinder by inner and outer
ports, the outer ports being controlled by the
pistons, the last named ports being closed
except when the pistons aré at or approki-
mately a$ their inner limit of movement, the
inner port being in communication with the

cylinder to allow the explosive mixture to be

compressed therein-during the inward move-
ment of the piston; each cylinder having a

. _gaSsa re communicating with the crank cliame
er when the piston is at its outward limit of

- movement, and an exhaust passage. open

when the piston is at or approximately at its
inward limit of movement, the arrangement

. being such that an explosion occurs m each
.- b5

cylinder during each revolution.
75 In an- explosive engine, the combina-

-+ tion, of & érank chamber, a charge inlet there-

. for, a.cylinder connected therewith and hav-
+: :ing an auxiliary chainber provided with two
80.

ports communicating with the eylinder, .one

~.;'port being at the iiner extremity of the cyl-
““inder and the other in position to be uncoy-

ered when the piston is at or approximately

800,532

at its inward limit of movement, for the es-
cape of the explosive mixture into the outer
extremity of the cylinder, the said mixture

65

being compressed m the -auxiliary chamber

during the inward movement of -'ﬂmiston}
the ¢rank chamber beinﬁ‘in: COTNTNUNI
with the eylinder when the piston is at or ap-

proximately at its outward limit of move-
‘ment, the cylinder, however, being at all
" other times cut off from the crank chamber:

6. An explosive engine having a crank
chamber, a charge inlet therefor, a cylinder

cation

70

75

provided with an auxiliary chamber in com- -

munication with the ¢ylinder to allow the ex-

losive mixture to be compressed in the aux-
iliary chamber at each inward stroke of the
piston, the cylinder being in.communication
with the crank chamber when the piston is at

80

or approximately at its outward limit of -

movement, the cylinder, however; being cut:

off from the crank ehamber at all other times. -

7. An explosive engine provided with a
common crank chamber, a charge inlet there-

for,anumber of cylinders each being provided, -

with an auxiliary chamber in conneetion
with the cylinder to allow the explosive mix-
ture to be compressed in the auxiliary cham-
ber during the inward movement of the pis-
ton, the auxiliary chamber being open to al-
low the compressed fluid to enter the cylin-

- der at the outer extremity of the piston when

the latter is at its inward limit of movement.
8. An explosive engine Frovided with a

85

90

95

common crank chamber, a charge inlet there- -

for, and a number of ¢ylinders disposed about
the crank chamber, each ¢ylinder being in
communication with.the .crank chamber to
receive a supply of explosive mixture when
its piston is at its outward limit of movemerit;

_but cut off therefrom at all other times, each

c¢ylinder hraving an auxiliary chamber, the
latter having inner and outer ports communi-
cating with the cylinder, the inner port being
open to allow the explosive mixture to enter

the auxiliary chamber from the cylinder and.

100

165°

be compressed therein. during- the inward .

travel of the piston; and the outer port being
open to allow the compressed mixtureto en-
ter the cylinder.at the outer extremity of the
piston wﬁen thelatter is at its inward limit of
movemend, the said outer port being at all
other times'cut off from communication with
the eylinder. S .

9. A two cycle explosive engine composed

of a common crank chamber, a charge inlet’

therefor, eylinders disposed about the chau%\—
ber, the chamber and cylinders being mount:
ed to rotate, the explosions oceurring in the
several ¢ylinders successively, there being an
explosion in each eylinder during every revo-

110

115 .

L1120

lution of the engine, the eylinders being re- -

spectively provided with auxiliary chziubers =
in which the explosive mixture is compressed.

S
[
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as the pistons move inwardly, the auxiliary
chambers being in communication with the

‘respective cylinders at the outer extremities

of the pistons when the latter are at their
inward limit of movement, but cut off there-
from at all other times, each cylinder being
In communication with the erank chamber
at the inner extremity of its piston when the
latter is at its outward limit of movement,

" Witnesses:

and means for maintaining a supply of ex- 10
plosive mixture in the crank chamber.

In testimony whereof I affix my signature

in presence of two witnesses.

- ALFRED P. SCHMUCKER.

Dexa Nerson,
A.J. O'Brien.



