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UNITED STATES PATENT OFFICE. 
ALFRED P. SCHMUCKER, OF DENVER, COLORADO. 

EXPLoSIVE-ENGIREs. 
No. 890,532. Specification of Letters Patent. Patiented gune 9, 1898. 

- Application filed January 18, 1905, Serial Se, 243,549, 

To all whom it may concern: 
Beit known that, ALFRED P. SCHMUCKER, 

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 Explosive-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 

drawings, and to the letters and figures of 
etc. 

In this drawing, Figure 1 is a vertical ga 
tion taken through a four cylinder engine of 

rence marked thereon, which form a part. of this specification. . . . 
My invention relates to explosive engines 

and consists of a multiple cylinder two cycle 
construction, each cylinder having an auxil 
iary chamber comniunicating there with, in 
which the expiosive mixture is connpressed. 
The gas or explosive fluid, is introduced to 
the crank chamber and when any piston is at 
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its outward limit of movement, the said fluid 
escapes from the crank chamber into the cyl 
inder in the rear of the piston, and also en 
ters the auxiliary chamber through a 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 auxil 
iary chamber is uncovered whereby the com 
E. fluid is allowed to enter the cylinder 
orward 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 instrumentality of suitable 
sparking mechanism. In the construction 
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 sta 
tionary whereby the crank shaft is caused to 
rotate, if desired. 

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 being made to the 
accompanying drawingin which is illustrated 
an embodiment thereof. - 

en approximately on the line -i of Fig. 
2. Fig.2 is an eniarged section takes through 
the engine at right, angles to Fig. 1. 
tion line of Fig. 2 is indicated by ling 2-2 
Fig. i. Fig. 3 is as inner end view of is ey 

my improved construction. 
ta 

resse 

inferendi, auxiliary chamber. shown of a 
larger scale than in Fig. 1. Fig. 4 is a sec 
tion taken on the line 8-6 Figs. 3 d5. 
Fig. 5 is a section faken on the live 7-7 Fig. 

5, 
This section is 

80 

65 
4. Fig. 6 is a fragmentary detail view of the 
engine, as it would appear from a point St, the 
left of Fig. 2 looking at said figure toward th9. 
right, the brushes, however, being reslaved 
to better illustrate the contact plates engaged 
by them. Fig. 7 is a fragmentary sectional 
view similar to the left hand part of Fig. 2, . 
source of electricity, and an inductio's coi 
and the circuit wires, however, being showi. 
The same reference characters indicate the 

same parts in all the views. t . 
Let the numers 5 designate & suitable 

frame or support, in which is mounted a shaft 
6 having a crank 7 loceted in 8 cr&nks chair 
ber 8 in which are located two slotted yogies 
9 and 10 occupying positions at right aergies 
to each other and in different planes. is 
crank pin 8 of the crank shaft, passes 
through the slots of the yokes, the said slots 
occupying positions at right angles to esch. 
other and being designated by the reference 
character 9 in each case. This crank chain 
ber as shown in the drawing is square grid the 
yoke extremities engage its opposite sides, 
the said yokes being disposed as heretofore 

find Respectively connected with the 
four sides of the rank chamber, are four eyl 
inders 2, the cylinders being secured to the 
chamber by suitable fastening devices as 
screws 13, Each cylinder is provided with 
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95 
an auxiliary chamber 14 the said chamber 
heing formed integral with the eylinder as 
shown in the drawing. 

Each cylinder is provided with a passage 
15 registering with a port 16 in the cr: chamber. This passage 15 leads outwardly 
from the crank chamber, its outer extremity 
communicating with the cylinder at a point 
immediately in the rear of the piston & wher. 
the lattei is at its outward limit of move 
ment, whereby the gas or other explosive 
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fluid is allowed to enter the cylinder in the 
rear of the piston when the latter is in the po 
sition stated. As soon, however, as the pis 
ton begins its return or inward movement, 
the passage 15 is cut off from communica 
tion with the cylinder 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 E. 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 communication between 
the auxiliary chamber and the cylinder when 
the piston is at its inward limit of movement, whereby the compressed explosive mixture 

30 

40 
posite extremity of the crank shaft is pro 

... vided with a longitudinal passage B through 

45 
communicating with a chamber Cin which is 

it is ve 
50 

vided with suitable ball bearings to dinihish 
55 

The two pistons of each pair of oppositely 

is allowed to escape from the auxiliary cham 
25 berinto the outer extremity of the cylinder, 

in front of the piston whereby it is 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 
eW1C0S. 

disposed cylinders, are connected with the 
opposite sides of a yoke 9 by piston stems 19 
which are rigidly connected 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 crankshaft 6. The op 

which oil or other lubricating material is in 
troduced to the bearing parts from a duct E 
formed in the crank chamber casing and 
located a spring-actuated piston D whereby 
the oil is automatically forced through the 

When the machine is in operation the 
crank chamber and the cylinders rotate on 
the crank shaft, the structure being pro 
friction. 

Each cylinder is provided with an ex 
haust port 20 located immediately beyond 
the piston when the latter is at its inward 

60 
limit of movement. An exhaust passage 2 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 

890,532. 

chamber, and the exhaust escapes from the 
said, chamber through an exhaust outlet or 

s for producing a spark in the outer ex 

conduit 23. 
The outer extremity of each cylinder is 

EY: with a sparkin lug 24 which may 
e suitably connected E. an electrical cir 

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 

65 
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75 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 

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. 

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 g to the inner or low 
tension coil of the indition coil D, then 
through the low tension coil 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 being con 
ducted to the arm or brush holder. As the 
engine rotates, the brush. 28 comes in con 
tact with the contact plate i, which is set into 
a piece of insulating material k in order 
to insulate the plates i and n from each 
other. The plate i being in contact with the 
this plate will be grounded as a matter of 
course. In order to make this fact more 
clear, the plate i is shown connected with 
the engine frame by a wire 30 at a point l 
(see IFigs. 6 and 7). 
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 

engine frame, the current passing through 

By virtue of this con 

be ob-80 
served that two conductors 25 and 26 are 
respectively connected with metal contacts. 
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which is grounded to the engine at a point d, 
then conducts the current back to batteries 
f making a complete low tension circuit. 
The high tension current starts in the in 

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 
crly insulated to keep the current from being 
conducted to anything other than the high 
tension contact plates n. The contact 
lates in 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 conducts the 

115 
duction coil D caused by the induction of the 
current from the inner coil or the low ten 

120 
current to brush 27.' The brush 27 is prop 

125 
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high tension currett to a junip sparkplug 24, 
(see Figs. 1 and 2) which is is turn grounded 
to the engine. . . . . w 
When any piston reaches the outer end or 

approximately the outer end of every stroke 
and has the raixtire under pressure, it is the 
proper tire for the explosion to occur in the 
outer end of the eylinder. When the piston 
is in the above-gosition, the brush 28 or the 
low tension biasia is in contact with the low 
tension coast plate i which is grounded to 
the engine. At the same time the high ten 

cylinder, and then compresses the explosive 

3. 

65 
mixture in the rear extremity of the cylinder 
and the auxiliary chamber, and as soon as the 
piston reaches.its inward limit of movement, 
this compressed explosive mixture enters the cylinder forward of the piston-by way of 
the port 18 as heretofore explained. Also 
as soon as the piston reaches its inward limit 
of movement, the exhaust from the cylinder 
takes place through the passage 21, the said 
passage and its port 20 being comparatively 
srge whereby the exhaust takes place rap ! sion brush 27 is in conset with a high ten-idly, as the explosive mixture enters the cyl 

20 

25. 

readily understood. Assuining t 
crank shaft is stationary, as the explosions 
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sion contset plater which is connected to inder from the auxiliary chamber by way of the jusp spark plug 24 in the cylinder in the port 18. This is a two-cycle engine, that 
which the explosion is to occur. Then when is to say an explosion occurs in each cylinder 
the brushes 27 and 28 are in contact with for every coinplete revolution; and there their respective contact plates, a complete 
circuit is forniaed; and when brushes 27 and 
23 reach their respective bontact plates 7 and 
i, a spark is as 
of the cylinder by means of the jump spark plug. 
operaioza of my limproved engine will be 

that the 

occur in the cylinders, the latter together 
with the crank chamber are caused to rotate 
around the crankshaft. As each two oppo 
site pistoris are coniaeeted with the same 
yoke, these pistons are alternately at their 
inaer and oute limits of movement. In 
other words the explosions take Flag alter 
nately in each pair of oppositely disposed 
cylinders; and when one piston of each pair 
-is at its outward limit of movement and the 
other piston at its inward limit of movement, 
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the two pistons of the other cylinders are 
centrally located in their cylinders one mov 
ing outwardly and the other inwardly (see 
Fig. 1 of the drawing). 
By the use of the auxiliary chambers con 

nected with the cylinders as aforesaid, an 
inportant function is subserved, since it 
plows the making of the cylinders of much less length, whereby an engine of a given 
power may be coastructed of comparatively 

chamber whereby the explosive mixture is 
drawn fron the crank chamber through the 

.55 
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closed. 

small size. As any pistor snoyes, outwardly it pro 
duces sation behind it or between itself and 
the crank chamber and within the auxiliary 

passage 15 is to the cylinder behind the pis 
to aid into the axiliary, chamber, as soon 
as the pission rescies its outward limit of 
movemerit, at which time the outer ex 
tremity of the passage i5 is uncovered by 
the piston. At this time the port i3 com municating with the auxilisry chamber is 

ow as the piston begiss its in 
wird moversetti, it infinediately cuts of the 
passage 15 frogs communication with the 

wa 

in the explosion chamber 

Froin the foregoing description the use and 

being four cylinders there will of course be 
four explosions every time the engine makes a complete revolution. 

Attention is called to the fact that the 
outer extremity of each piston is provided 
with 8, projection 4 forming a 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 a 
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tendency 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 enters the cyl 
inder under the circumstances stated, is in 
dicated by the arrows in Fig. 2. This ac 
tion of the gas entering the cylinder aids in 
obtaining a thorough exhaust. 

aving thus described my invention, what 
A cisim is: 

. In an explosive engine, the combina 
tion of a common crank chamber, a charge 
islet, therefor, a number of cylinders con 
nected therewith, each cylinder having an 
auxiliary chainber provided with two ports 
communicating with the cylinder, one port 
being at the inner extremity of the cylinder 
and the other in position to be uncovered 
when the piston is at its inward imit of 
movement, for the escape of the explosive 
mixture into the outer extremity of the cyl 
inder, the said mixture having been com 
pressed in the auxiliary chamber during the 
inward Inovement of the piston. 2. In a multiple cylinder two-cycle explo 
sive engine, the Nation of the common 
crank chamher, a charge inlet therefor, cyl 
inders connessed there with, each cylinder 
having an auxiliary chamber communicating 
with the cylinder by two separated ports, 
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120 

one port being at the inner extremity of the 
cylinder and open to allow the explosive 
mixture to be compressed in the auxiliary 
chamber during their gird movement of the 
piston, and the other in position to be un 
covered when the FE is at or approxi 
mately at its inward liait of movement, the 

25 
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inter communicating with the crank 
amber by a suitable passage when the pist 

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 
E.g. 22. when the piston is at its inward 

10 

inlet therefor, a crank shaft passing through 
the chamber and disposed at right angles to 

15 

20 

25 

3. In an explosive engine, the combina 
tion of a common crank chamber, a charge 
said chamber, two slotted yokes located in 
each other, the crank of the shaft engaging 
the slots of both yokes, four-cylinders 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 cylinder, 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 
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or approximately completed its inward 
stroke, the crank chamber having a passage 
communicating with the cylinder WR the 
piston is at its outward limit of movement, 
the said Pig being cut off from the cylin 
der at all other times. 

4. In an explosive engine, the combina 
tion of a common crank chamber, a charge. 
inlet therefor, a number of cylinders mount edithereon, 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 are at or approxi 
mately at 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 

ze communicating with the crankchian 
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 in each 

55 cylinder during each revolution. 
5. In an explosive engine, the combina 

tion of a crank chamber, a charge inlet there 
for, a cylinder connected therewith and hav 

sing an auxiliary chamber provided with two 
60. orts communicating with the cylinder, one 
"...port being at the inner extremity of the cyl 

inder and the other in position to be uncoy 
ered when the piston is at or approximately 

mit of movement, but closed by the piston, 
when the latter begins its outward stroke. . . 

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 in the auxiliary chamber 
during the inward moyement of the piston, 
with the cylinder when the piston is at or ap 
proximately at its outward limit of move 
the crank chamber being in communication, 

70 

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 75 
provided with an auxiliary chamber in com 
munication with the cylinder to allow the ex 
plosive 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 chamber at all other times. . 

7. An explosive engine provided with a 
common crank chamber, a charge inlet there 
for a number of cylinders each being provided 
with an auxiliary chamber in connection 
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 RE with a 

90 
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common crank chamber, a charge inlet there 
for, and a number of cylinders disposed about 
the crank chamber, each cylinder being in 
communication with the crank chamber to 
receive a supply of explosive mixture when 
its piston is at its outward limit of movement, 
but cut off therefrom at all other times, each 
cylinder having an auxiliary chamber, the 
latter haying inner and outer ports communi cating with the cylinder, the inner port being 
open to allow the explosive mixture to enter 

00 
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the auxiliary chamber from the cylinder and 
be SPS therein during the inward . . travel of the piston; and the outer port being 
open to allow the compressed mixture to en 
ter the cylinder at the outer extremity of the 
piston when the latter is at its inward limit of 
in ovement, the said outer port being at all 
other times cut off from communication with 
the cylinder. . 

9. A two cycle explosive engine composed 

110 

115. 

of a common crank chamber, a charge inlet 
therefor, cylinders disposed about the chalq 
ber, the chamber and cylinders being E. 
ed to rotate, the explosions occurring in the 
several cylinders successively, there being an 
explosion in each cylinder during every revo 
lution of the engine, the cylinders being re. . 
spectively, provided with auxiliary chauubes 
in which the explosive mixture is compressed 

20 
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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 crank chamber 
at the inner extremity of its piston when the 
latter is at its outward limit of movement, 

and means for maintaining a supply of ex-0 
plosive mixture in the crank chamber. 

In testimony whereof affix my signature 
in presence of two witnesses. 

ALFRED P. SCHMUCKER 
Witnesses: 

DENA NELSON, 
A. J. O'BRIEN. 


