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to all whom it may concern: 
Be it known that I. CHAILEs E. Good 

Ric, a citizen of the United States, and a 
resident of IDaggett, in the county of San 
IBernardino and State of California, have 
Engine, of which tile following is a full, 
clear, and exact description. 
Among the principal objects which the 

present invention has in view are: To pro 
vide a double oscillating piston arranged to 
produce a continuous reciprocating of a pit 
to provide a plurality of explosion cham 
ber's each operable from both ends thereof; 
to provide a multiple reciprocating motor 
of the explosive type radially disposed about 
a rotary driving shaft having a ?ly wheel 
and designed to conform to the size of said 
fly wheel; to provide a plurality of hollow 
sector-shaped explosion chauber's radially 
disposed about a driving shaft provided. 
with a flywheel, said sectors being separated 
to provide holding spaces for the valve 
lountings and operating mechanism there 
for; and to provide a multiple unit explo 
sion motor radially disposed about the driv 
ing shaft of the engine and having oscillated 
pistons rotatably mounted upon said driv 
ing shaft and a translating mechanism for 
converting the reciprocated motion of the 
pistons to a rotary motion of the shaft. 
One embodiment of the present invention 

is disclosed in the structure illustrated in 
the accompanying drawings, in which like 
characters of reference denote correspond 
ing parts in all the views, and in which 

Figure 1 is a plan view partly in section, 
of an engine constructed and arranged in 
accordance with the preseiht invention, the 
section being taken on the line 1-1 in Fig. 2: Fig. 2 is a side elevation, partly in section, 
of the same, the section being taken on the 
line 2-2 in Fig. 1; IFig. 3 is a vertical sec 
tion of the oscillating pistons employed in 
the present construction, the section being 
taken on the line 3-3 in Fig. 4; Fig. 4 is a detail view in side elevation, showing the 
oscillating piston and the hub thereof; and 
Fig. 5 is a sectional view taken on the line 
5- -5 in Fig. 2, showing the face plate and 
port passages of the valve chests. . 
In the construction of every engine cer 

tain features are necessary to the efficiency 
and operation of the same. One of these 
features may be stated as being the fly wheel 
with which the engine is provided. To con 
fine the cubic space occupied by the engine, 
the shape and size of the fly wheel should 
be taken into account. 

In the present invention I have con 
structed and disposed the engine parts as 
nearly as possible within the area of the fly 
wheel of the engine. In doing this I have 
attained the most compact form for the 
engine without limiting the piston area. To 
do this I have formed oppositely extended 
sectors (5. 6. The scctors 6, 6 are provided 
with hollow chamber's 7, 7 opening toward 
the cente' to siri'otan? the hul) of oscillating 
piston heads 8, 8. The sectors 6, 6 are con 
stricted in two sections, the upper and 
lower, being parted on a horizontal central 
line 9, the lower section forming and being 
:ast with the bed 10. Disposed about the 
periphery and side walls of the sectors 6, 6 
to surround the chambers 7, 7 are water 
circulating spaces 11, 11. The upper and 
lower sectors are bolted together by bolts 12. 
12 in the usual manner. The chambers 7, 7 
are radiated from the center of the hub 13 
of the piston heads, S8, the said hub being 
held in separated and bearing relation by 
curved walls 14, 14 of the meeting portions 
of the said sectors. The piston heads 8, 8 
are formed as shown in Figs. 3 and 4 of the 
drawings, having heads 15, 15 formed to 
the circumferential shape of the chambers 
7, 7. Between the heads 15, 15 and the hub 
13 are extended solid walls 16, 16 constitut 
ing the pistons in the present invention. 
The walls 16, 16 are provided with lateral 
edge flanges 17, 17 radially disposed, as 
shown in Fig. 3 of the drawings, whereby 
the edges of the said flanges may rest against 
the ends of the chambers 7, 7 to form a 
pocket between the walls 16, the said flanges 
and the ends of the said chambers, as shown 
in Fig. 2 of the drawings. 
As will be hereinafter set forth, the pis 

tons 8, 8 are oscillated about the driving 
shaft of the engine, while the driving shaft 
is continuously rotated in a constant direc 
tion. The hub 13 of the pistons is enlarged 
to provide water circulating spaces 19, 19, 
suitably connected with the water circulat 
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ing spaces 11, 11, protecting a hollow sleeve 
20 and the bearing 21 therefor. The bearing 
21 is fitted Snugly over the shaft 18 to run 

O 
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truly thereon. At the outer extremity of 
the elongated end of the sleeve 20 the said 
sleeve is provided with a key 22 to hold in 
fixed relation a crank arm 23, as shown in 
Figs. 1 and 2 of the drawings. The crank 
arm 23 is pivotally secured by means of a 
pin 24 to a crank rod 25. The crank rod 25 
is pivotally secured by means of a pin 26 to 
a crank arm 27, fixedly mounted upon a 
shaft 28. The shaft 28 is suitably mounted 
in bearing boxes 29, 29 formed at the head 
of standards 30, 30, which are properly se 
cured in fixed relation upon the bed 10. 
The shaft 28 is provided at the extremity 

20 

opposite that whereon is mounted the crank 
aim 27 with a crank arm 31. The crank 
arm 31 is connected by means of a pin 32, 
a pitman 33 and a p 
radial dispositions of the pins 32 and 34 are 
so proportioned that the arc of the move 
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ment of the pin 32 on the crank arm 31 
equals in length the path of half of the 
outer circular path of the pin 34, or, stated 
in other words, the rock of the crank arm 
31 in each direction produces ... a complete 
half revolution of the disk 35. The disk 35 
is fixedly secured by means of a key 36 upon 
the shaft 18. By means of a key 37, a fly 
wheel 38 is fixedly attached to the said 
shaft 18 at the end thereof opposite that 
carrying the disk 35. it will now be seen 
that as the pistons 8, 8 are rocked about the 
shaft 18, the said shaft 18 and fly wheel 38 
connected therewith, are driven in a con 
tinuous and contant rotary direction by 
reason of the translating mechanism con 
sisting of the cratik arm 23, crank rod 25, 
crank arm 27, shaft 28, crank arm 31, pit 
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man 33 and disk.35 interposed between and 
connecting the said pistons and said shaft. 
The pistons 8, 8 are oscillated by explo 

sions of an explosive mixture admitted and 
confined under proper conditions within the 
chambers 7, 7 and upon opposite sides of the 
walls 16, 16 of the said pistons. The ex 
plosive mixture is the usual mixture of gas 
and air, and is admitted to intake chambers 
39, 39 of each of the valve casings 40, 40. 
The casings 40, 40 are each provided with 

55 

an intake chamber 39 and an exhaust cham 
ber 41. The said chambers are divided by 
a wall 42, and are each connected through 
ports formed in a wall 43 with a passage 
44 formed in open communication with the 
interior of the chambers 7. Each of the 

60 
ports in the wall 43 is closed by a valve 45, 
having a valve stem 46 extended through the 
outer wall of the casing 40 and provided 

f5 

with a washer 47 adjustably mounted there 
on by a set nut 48. The stems 46 are cach 
provided with a head 49, whereby the va 
rious valves may be depressed to remove 

in 34 to a disk 35. The . 
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the Said valves from the seat against the 
expansion of a spring 50 surrounding each 

I of the said stems 46. 
| The casings 40, 40 are each similar, and 
I are mounted upon the sectors 6,6 by being 
bolted to the ends thereof by means of bolts 
51,51. By means of this arrangement the 
casings are disposed on opposite sides of the 
pistons 8, 8, thereby being adapted to cause 
an explosion on each side of the said pis 
tons within the chambers 7, 7, and to scav 
enge on each side of the said pistons. Ad 
mission of the explosive mixture and the 
exhaust of the products of combustion are 
controlled by the valves 45, controlling the 
passage into and out of the chambers 39, 39 
and 41, 41 respectively. It will be under 
stood that the valves 45 will be constructed 
to dimensions suitable for the employment 
in their respective operations. 

It will be noticed that the disposition of 
the casings 40, 40 is such that they are not 
extended beyond the circumferential line. 
of the cylindrical shape of the sectors 6, 6. 
The operating mechanism for the valves is 
likewise disposed within the space between 

| the sectors and within the projected circum 
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ferential line thereof. The engines of which 
the 
principal elements are of the four cycle type, 
therefore gear wheels 52, 52 are ity proportioned to a gear wheel 53 in suc 
Inanner as to operate the valves constantly 
with the known action of engines of this 
type, and with regard to the alternate action 

pistons 8 and chambers 7 constitute the 

and opposite disposition of the valves with 
relation to the chambers 7. a 
A shaft, 54 is provided with cams 55 and 

56. The cams 55, as shown in Fig. 1 of the 
drawings, are disposed in the path of rollers 
57 mounted on the ends of lifting pins 58. 

1.05 

The pins 58 are guidably mounted in brack 
ets 59, 59, and the upper ends extend under 
the tail 60 of a rocking lever 61, the spatula 
end 62 whereof rests upon the head. 49 of 
the valve stem 46. The connecting mecha 
nism for operating the valves is duplicated 
for the cams 56, which as shown in Fig. 2 
of the drawings, rotates in the path of 
wheels 63 mounted on the ends of pins 64. 
for controlling the operation of the intake 
valves for the chambers 7. The cams 55 
and 56 are disposed in proper timed rela 
tion. The said cams are oppositely disposed 
on the shaft 54 mounted on opposite sides 
of the engine, whereby the valves are mutu 
ally synchronized with reference to each 
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other and with reference to the double ac: 
tion of the pistons 8, 8 in the chambers 7, 
Mounted upon the shafts 54 are suitable 125 

rotary electric igniters 65, 65. The station 
ary outer casing is provided with suitable 
terminals 66, 66 properly disposed with ref. 
erence to the coil and spark plugs 67, 67. 
The casings are connected by a rod 68, by 130 
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moving which the sparkers may be ad 
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the said lower chamber 7 to the left of the 
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per extension of the 

been voided from the lower chamber 7 the 

right of the lower extension of the piston S 

anced or receded with reference to the coin 
pression of the pistons 8, 8. The chambers 
39, 39 are provided with inlet and exhaust 
pipes 69 and 70, as shown in Figs. 1 and 5. 
Assuming that the pistons 8, 8 are dis 

posed as shown in Fig. 2 of the drawings, 
and that the explosive mixture is compressed 
to the right of the upper extension of the 
piston 8 in the upper chamber 7, the opera 
tion is as follows: The spark being produced 
in the plug 67 at the right of the upper 
chamber 7, explosion occurs in the said 
chamber to the right of the said upper ex 
tension of the piston 8, driving the said up 

piston to the left. By 
the sane movement which previously dis 
posed the upper extension of the piston 8 
at the right of the upper chanber 7, the 
lower extension of the piston 8 has been 
moved to the left of the lower chaniber 7. 
In the action of the lower extension of the 
pist on 8 there has been drawn into the lower 
chamber 7 a fresh charge of the explosive 
mixture to the right of the lower extension 
of the piston 8. Simultaneously there has 
dead charge of a previous explosion. When 
now the explosion just above described oc 
eurs in the upper chamber 7, the dead 
charge of a previous explosion in the Said 
upper chamber 7 is voided through the 
exhaust ports 45 to the left of the said upper 
chamber 7. Simultaneously with this move 
ment the piston S in the lower chamler 7 
is carried to the right, compressing the 
charge of fresh explosive mixture at the 
right of the said lower chamber 7. When 
tine said lower extension of the piston S has 
been thus novel to the right, a fresh charge 
of explosive mixture has been drawn into 
piston 8 therein. At this instant, the eli 
gine is in the position where a compressed 
charge of explosive mixture is held to the 
in the lower chamber 7: a loose fresh charge 
of explosive mixture is held to the left of 
the lower extension if the pistor 8 in the 
same lower chamber 7; and it the upper 
chamber 7 to the right of the per exten 
sion of the pist on 8 is a dead trict in busted 
charge of explosive inixture. The ports ii. 
the lower chan her 7 on both sides of t ( 
said lower chaniber are closed. The intake 
port to the left of the apier extensin of 
the piston 8 in the upper chamber 7 las it ist 
been, or is on the point of, opening. The ex 
haust port on the right of the tippel' chall 
ber 7 has opened, or is on the point of open 
ing. The Second explosion of the series be 
ing described now occurs, caused by :) silk 
in the plug (37 at the right of the lower 
chamber 7. This second explosio into ves 
the lower extension of the pistol), 8 to the 
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left of the lower chamber 7, conpressing 
the explosive mixture therein and to the left 
of the said piston 8. In the upper chamber 
7 the upper extension of the piston 8 is 
moved to the right, forcing through the in 
take valve to the left of the upper chamber 
7 a fresh charge of explosive mixture. At 
tli is instant the engine is in position where, 
in the lower chamber, to the right of the 
liston S, the said chamber is filled with a 
(lead charge; to the left in the said cham ber is a compressed charge ready for explo 
sion: in the upper chamber. to the left of 
the piston S. is a loose fresh charge of ex 
plosive mixture: while to the right the old 
clarge has been completely voided. At this 
nonent a spark is caused in the lower 
chamber 7 to the left of the piston 8, mov 
ing the same to the right of the chamber, 
the exhaust port to the right of the said 
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chamber being open to permit the scavenging 
of the dead charge of combusted material. 
The upper extension of the piston 8 has been 
noved to the left, compressing in the left 
of the upper chamber 7 the explosive mix 
ture, while to the right of the said upper 
chambe' and extension of the piston 8 there 
in has been drawn a fresh charge of explo 
sive mixture. At this moment, after, the 
three explosions, the engine is in the condi 
tion where in the lower chamber on the 
right of the piston 8, the dead charge has 
been voided: to the left of the piston 8, and 
filling the major portion of the said lower 
chamber 7, is the combusted or dead charoe 
of the former explosion; in the upper cham 
ber 7 is held under compression a fresh 
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charge at the left of the said upper chamber 
7 : while at the right of the piston 8 in the 
said apper chamber 7 is drawn a loose fresh 
charge of explosive mixture. At this mo 
ment the fourth explosion is produced by 
causing a spark in the plug 67 to the left of 
the upper chamber 7. With this explosion 
the cycle is completed and the parts are re 
turned to the position above set forth at the 
compencement of this description. It will 
is observed that the explosions have been 
st 'c' ('ssive, and progressively arranged, and 
in the direction opposite to that followed by 
the vice :38 : (I shaft connected there with. 
13v nea is if this arrangement the cams 55 
: In 56 : 'e l'otatively actuated over an arc 
of 27 (), the proper disposition for the cams 
for terating the in fake and exhaust valves 
i engines of the four-cycle type. As a 
rest of the action above described it will 
be notized that at each (uarter of the rota 
tion of the shaft 18 a forward impulse is 
in arted by one of the four explosions 
t": siri i? in the two chambers 7. 

It will be thise I'ved that within a confined 
space there has been produced an engine, 
le piston area whereof is exceedingly large 
ind the power production exceedingly great. 
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It will also be observed that the power im 
pulse imparted to the shaft is even and con 
stant, thereby equalizing and nullifying the 
vibration dué to the direct reciprocation of 
a double impulse engine. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is:- 
An explosive engine, comprising a driv 

ing shaft provided with a crat:k arm; two 
hollow sector-shaped explosion chambers 
disposed radially about said driving shaft 
and extended in opposite directions there 
from having straight radially disposed ends; 
walls separated to form recesses for valves 
and mechanism for controlling said valves; 
two oppositely extended piston blades in 
tegrally connected to iorm a central hub 
bearing rotatively younted on said 
shaft, said piston biades being opera 
tively extended in said explosion chambers 
and said blades having extended bearing 
ends disposed in girled relation with the 
cylindrical walls f said chainbers; a radially 
extended arm fixedly connected with said 
pistons beyond the confines, of Said cham 
bers; a crank arm fixedly mounted on said 
driving shaft; a plurality of pivotally 

-united pitmen connecting said crank arm 
30 and said radially extended arm; means for 
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guiding the united ends of said pitmen in . 
a straight path; a plurality of valve mecha 
nisms disposed on each of the said end walls 
of said chambers and having passages 
through said walls to within said chambers; 
a plurality of calm shafts mounted in bear 
ings supported on said radial Walls, said 
shafts being extended in parallel relation 
to the driving shaft; a plurality of cams 
mounted on said shafts and arranged in 
quadrated relation, said cams adapted to 
operate the similar valves in the adjacent 
valve operating mechanism at intervals of a 
quarter turn of said shafts; an ignition 
system embodying four igniters, two of 
which are mounted in each of said explosion 
chambers and one of which is disposed ad 
jacent to each of the radial sides in said 
chambers; and a timing mechanism for op 
erating the said igniters in rotative succes 
sion and in a rotary direction the reverse 
of that imparted to the driving shaft. 

In testimony whereof I have signed this 
specification in the presence of two sub 
scribing witnesses. 

CHARLES EBENEEZER. G00DRICH. 
Witnesses: 

E. L. MUDGETT, 
J. O. WiTTE. 
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