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UNITEC. STA TATES EPATENT OFFLICE. 
(HAKES E 3 EN EEZ (R GOODR{H, OF DAG (ETT, CALIFORNIA. 

EXPLOSIVE-ENGINE. 

No. 893,480. 
Application filed June 25, 1907. 

To all uhom, it mai concern: 
Be it known that, ll, CHARLES E}}!) NEEZ, ER 

San Bernardino and State of California, have 
invented a new indi proved Explosion 
Engine, of which the following is a full, clear, 
and exact (lescription. 
The object of the invention is to provide 

a new and improved explosion engine of the 
internal combustion type, and al’’angeti t () 
give tw ) ir pus?s to the recipro?iai ing pis 
to in for a very revolution of the main shaft, 
: inct instie utilizing of the explosive 
ei:rge he ?uliesi adyantage. 

''ile in ve!, in e«): 
ad ports a di combinations of the satne, 
wich wili »L' more fully «ieseribe herein 
after and the pointed out in the clais. 

À pràctica ei bolinment of the invention 
is represented in the accompanying draw - 
ings forming a part of this specification ii. 
wich similar (haracters of reference indi 
rate corresponding parts in all the views. 
Figure is a longitudinal central sectional 

elevation (f the improvement: Fig. 2 is a 
plain view of the same, parts being in section; 
Fig. 3 is an enlarged cross section of the 
staine on the line 3, 3 of Fig. 2, and Fig. 4 
is a similar view of the same on the line 4 
of Fig. 2. 

{)n a suitably constructe bed piate A are 
'mounted the ained cylinders B, 3, closed 
at their outer ends and having their open 
ends opposite each other, as plainly show in 
in Fig. , into the open ends of the cylia 
ders 3, 13’ extend the ends of a ??ollow piston 
{}?ì(juni{x} {(} slide on a cylindrical abittment 
??, ?prefera holy na de hollow, and attached at 
its middle y a bracket, C' to the bed plate A. 
The sides if the pist on C are c't in lected by 
pine in E with the ei'arink aris i ; the Jain 
riving shaft. F, la ving a stifade pueyº :* 

t!" (" ), necting the engine with tier tila 
chinery to be driven. 
The ends of tie piston C form with the 

closed ends of the cylindees B and F3' ex 
plosion chambers G and G', and the ends of 
the autinent. ) for in with the ends of this 
piston { con pression ch: inhers , ' i 
which the explosive mixture is compressed 
previ) is to ???????????????????? it te tie explosion 
(jernbers {} ", , 
explaine. 
Supply passages i and 1 exteid throti 

the abutment is into the coir pression ch: 

as hereii after hors fully 
gh 
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bers II and II, to fill the same with the ex 
}}???ty'' mixture, and the said passages I and 

Goo RICH, a citizen of the inited States, 
and a resident of Daggett, in the county of 

are controlled at their outer ends by 
spring-pressed valves J, J' arranged in a 
valve body Jattached to the bracket C and 
connected by a supply pipe K with a car 
bureter or other suitable source of explosive 
mixture supply. 
The piston C is provided near its ends with 

ports a and b adapted to register with ports c 
and d formed in the cylinders B and B and 
'ading to chests , i? arranged on the cylin leading to chests , i? arranged on the cylin 

tlers and 3' and containing check valves 
N, N. From the chests I and I lead pipes 

s () and (), of which the pipe O’ connects with 
sts of nie) vel features | the ignition chamber Parranged on the cylin 

der Band opening in to the explosion cham 
her G. The pipe O leads to the ignition 
chamber P arranged on the cylinder B' and 
leading to the explosion chamber G'. The 
ignition chambers and P are provided with 
suitable igniters Q and Q controlled by a 
controlling device it connected with the main 
shaft F, to time the explosion, as hereinafter 
more fully described. From the ignition 
chambers P and P’ lead exhaust ports e and 
f to the outside, and the said exhaust ports e 
and fare controlled by valves S and S' nor 
inally held to their seats by springs S: and S", 
but moved periodically of their seats into an 
open position by devices actuated from the 
main shaft F, and arranged as follows: The 
ou ter end of the sten S4 of the valve S is en 
gaged by the per end of a lever T receiving 
a swinging notion by a can formed on a 
see ve U" mot inte to i, tarin with and to slide 
on the main shaft F, and the stem S* of the 
valve S is tini (ted with a cross har T 
attached to longitudinally extending rods 
Tino inted to side in suitable ibearings ar 
ranged on the ignition channers P and P 
(see Fig. 2). The rocis T are connected with 
a lever "I engaged by the cam ti dial net ric 
ally opposite the lever T, so that the exhaust 
y aves S, and Sº are alternately opened and 
closed when the engine is running. When it 
is desired to reverse the engine the sleeve 
is shifyed so as to engage the levers Tand Tº 
with á reversing (’ainn * formed on the sleeve 
t", the latter being provide with a shifting 
collar V engaged ify a shifting lever V under 
the ent 'ol of the operator and connected 
with the ignition controlling device R, so as 
to correspoilingly change the actuating of 
the ignition devices () and (à at the time the 
engine is reversed. 

  



2 
When the engine is running and the shaft 

F is turning in the direction of the arrow a' 
and the several parts are in the position illus 
trated in the drawings, then the piston C is 

5 near the end of its stroke to the right, having 
compressed during this stroke the explosive 
mixture previously drawn into the compres 
sion chamber H. At this time the ports a 
and c register with each other so that the 

10 compressed explosive mixture can pass from 
the compression chamber Hinto the chest L 
and from the latter by way of the check 
valve N and pipe O into the ignition chamber 
P and into the explosion chamber G', inh 

15 which the charge is ignited as soon or shortly 
after the crank arm F has reached a dead cen 
ter position, it being understood that the 
charge in the explosion chamber G is ignited 
by the igniting device Q. When this takes 

20 place the piston Cis caused to travel from the 
right to the left, whereby the charge previ 
ously drawn into the compression chamber 
His compressed while a new charge is drawn 
into the compression chamber H by way of 

25 the passage I, the valve J and supply pipe K. 
When the piston C is on the return stroke 
from the right to the left, as above men 
tioned, then the valve S is opened by the 
action of the cann U on the lever T, so that 

30 the products of combustion are forced out of 
the explosion chamber. Ginto the open air by 
way of the exhaust porte. When the piston 
C reaches nearly the end of its stroke from 
the right to the left, then the port, b registers 

35 with the port d, so that the compressed 
charge in the compression chamber II can 
pass by way of the said registering ports b 
and d, the chest L', pipe O’ and ignition 
chamber P into the explosion chamber G, in 

40 which the compressed explosive mixture is ig 
nited, as soon as the crank arms F have 
reached or passed the other dead center posi 
tion so that the piston C is forced on its for. 
ward stroke from the left to the right. Dur 

45 ing this strokê from the left to the right, the 
... products of combustion in the explosion 
chamber G' are exhausted by way of the ex 
haust portf, and the valve S is held open 
during this period by the action of the cam 

50 U on the lever T connected with the valve sten S*, as previously explained. 
It is understood that during the stroke of 

the pisto? from the left to the right, a charge 
is drawn into the coumpression chamber H II” 

55 by way of the passage I, the valve J and 
. . . supply pipe K, to fill the compression cham 

ber 1 previous to the return stroke of the 
piston C from the right to the left. 
... In order to reverse the engine, he oper 

60 ator opens the ordinary switch W. (see Fig. 2 
of the electric current for the electric ignit 
ing devices Q, Q, so that the latter are ren 
dered inactive. . . . . . . . . 
As the engine is still ruinning in the direc 

65 tion of the arrow a', the explosion chambers 
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G and G' fill with unconsumed explosive mix 
tures, and when the operator now shifts the 
reversing lever V to a central position, then 
the electric current for the controller R is 
broken, as the said lever V also acts as cir 
cuit breaker for the controller R, besides 
shifting the cam sleeve U". When the lever 
V is in central position the exhaust valves 
S, S are rendered inactive, that is, are held 
in a closed position, and hence the recipro 
cating piston C compresses the explosive 
mixtures in both explosion chambers G, G' 
until the pressure in both chambers G, G' is 
equal and the engine comes to a stop, with 
the piston C in an approximately central 
position and the crank arms F in an approxi 
mately central position. 
The switch. W is now closed and the lever 

W is swung completely over, to close the 
current for the controller R and to shift the 
cam sleeve U to bring the calm U in opera 
tive engagement with the levers T and T, so 
that, one of the exhaust valves S or S is 
opened, that is, the exhaust valve S is 
opened if the crank arms F stand upward, 
and the exhaust valve S is opened in case the 
crank arms F point downward. The open 
ing of the exhaust valve S or S relieves the 
corresponding explosion chamber G or G' of 
its unconsumed charge, while the charge in 
the other explosion chamber G' or G is ig 
nited by the corresponding igniting device 
Q or Q, on the operator quickly moving the 
lever W' in the opposite direction, to make 
contact, for instance, at the opposite side, to 
set of the corresponding igniting device Q or 
(Q', after which the lever W is immediately 
returned to proper running position. Now 
when the explosion occurs in the correspond 
ing explosion chamber G or G', the piston C 
is moved in the reverse direction, to cause 
the engine to run in the reverse direction of 
the arrow a'. 
From the foregoing it will be seen that the 

reversing of the engine is controlled by re 
versing the exhaust valves and reversing the 
controller R for the igniting devices Q and Q'. 
The engine is provided with the usual 

packing devices at points where needed, as 
well as oil cups and other expedients usually 
employed on explosion-engines. 
The cylinders are preferably of the water 

cooled type as indicated in the drawings. 
faving thus described iny invention, I 

claim as new and desire to secure by Letters 
Patent: 

1. An explosion engine comprising a lined 
cylinders open at opposite ends, a recipro 
ating hollow piston common to both cylin 
ders and forming with the closed ends thereof 
explosion chambers, a fixed abutment on 
which the said piston is mounted to slide and 
forming with the latter compression cham 
bers for the explosive mixture, and means for conducting the compressed explosive 

70 

75 

80 

85 

90 

95 

100 

03 

110 

115 

120 

125 

30 





s 

3 5 

40 

45 

(i. 

* 893,480 

cylinders, and pipes connecting the chest on 
one cylinder with the explosion chamber on 
the other cylinder. 

14). An explosion engine ??? allined cylinders open at opposite ends, a recipro 
ating hollow piston common to both cylin 
ders and forming with the closel ends there 
of explosion chambers, a fixed abutment on 
which the said pist on is mounted to slide and 
forming with ? latter compression cham 
bers for the explosive mixture, a crank shaft, 
a pitman connecting the crank shaft with 
the said piston, valved supply passages ex 
tending through the said abutment to the 
said compression chambers, chests on the 
said cylinders, pipes connecting the chest on 
one cylinder with the explosion chamber on 
the other cylinder, exhaust valves for the 
said explosion chanbe’s, and means actuated 
from the said crank shaft for controlling the 
opening and closing of the said exhaust valves. 
: 1. An explosion engine comprising a lined 
cylinders open at opposite R a recipro 
cating hollow pist on common to both cylin ders and forming with the closed ends there 
of explosion chambers, a fixed abutment on 
which the said piston is mounted to slide and 
forning with the latter compression cham 
bers for the explosive mixture, a crank shaft, 
a pitman connecting the crank shaft with the 
said piston, Valved supply passages extend 
ing through the said albut ment to the said 
compression chambers, chests on the said 
(cyliaid ers, pipes ('conneet ing the chest on one 
cylinder with the explosion chamber on the 
other cylinder, and check valves in the said 
cºlestis. . 

12. An explosion engine comprising a lined 
cylinder's open at opposite MNR. a recipro 
'ating hollow piston common to both cylin 
ders and forning with the close(! ('nds there 
of explosion ?hambers, a fixed abut ment on 
which the said piston is mounted to slide 
and forming with the latter compression 
chambers for the explosive mixture, chests 
on the said cylinders and having ports 
adapted to register with ports in the said 
piston to connect the said compression cham 
bers with the said chests, a connection be 
tween the chest on one cylinder and the ex 
plosion chamber on the other cylinder, 
valved exhausts on the said cylinders and 
connected with the said explosion chambers 
to exhaust the products of combustion, ignit 
ing devices for the said explosion chambers, 
and means for alternately opening and clos 
ing the said exhaust valves. m 13. An explosion engine comprising alined 
cylinder's open at opposite ends, a reciprocut 
ing hollow piston common to birth. cylinders 
and forming with the closed ei is ther of 
explosion chambers, a fixed a bitment on 
which the said piston is mounted to slide and 
formning with the lat ter : c'est pressie on cºlla l 

5. bers for the explosive mix lire, chests on the . s 

said cylinders and having ports adapted to 
register with ports in the said piston to con 
nect the said compression chambers with the 
said chests, a connection between the chest 
on one cylinder and the explosion chamber 
on the other cylinder, valved exhausts ön the 
said cylinders and connected with the said 
explosion chambers to exhaust the products 
of combustion, igniting devices for the said 
explosion chambers, a controller for the said igniting devices, and actuating means for 
: opening and closing the said ex 
laust valves. 

4. An explosion engine comprising alined 
cylinder's open at opposite ends, a reciprocat- s 
ing hollow piston common to both cylinders 
and forming with the closed ends thereof 
explosion chambers, a fixed abutment on 
which the said piston is mounted to slide and 
forming with the latter compression cham 
be's for the explosive mixture, chests on the 
said cylinders and having ports adapted to 
register with ports in the said piston to con 
nect the said compression chambers with the 
said chests, a connection between the chest 
on one cylinder and the explosion chamber 
on the other cylinder, valved exhausts on the 
said cylinders and connected with the said 
explosion chambers to exhaust the products 
of combustion, igniting devices for the said 
explosion chambers, a controller for the said 
igniting devices, actuating means for period 
ically opening and closing the said exhaust 
valves, and means for reversing the said ac 
tuating means and the said controller. 

15. An explosion engine comprising a lined 
cylinders open at opposite ends, a reciprocat 
ing hollow piston common to both cylinder's 
and forming with the closed ends thereof 
explosion chambers, a fixed abutment on 
which the said piston is mounted to slide and 
forming with the latter compression cham 
bers for the explosive mixture, chests on the 
said cylinders and having ports adapted to 
register with ports in the said piston to con 
nect the said compression chambers with the 
said chests, means establishing communica 
tion between the chest on one cylinder and 
the explosion chamber on the other cylinder, 
exhaust valves for the said explosion chann 
bers, a can on the engine siàE and means 
for controlling the exhaust valves from the 
said cam. - 16. An explosion engine comprising alined 
cylinders open at opposite ends, a reciprocat 
inghollow piston common to both cylinders 
and forming with the closed ends thereof ex 
plosion chambers, a fixed abutment on which 
the said piston is mounted to slide and form 
ing with the latter compression chambers for 
the explosive mixture, chests on the said cyl 
inder's andl ha ving ports at fapt el t () register 
with ports in the said pist on to col}(et, the 
said compression chambers with the said 
chests, a cinection between the chest, oil one 
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cylinder aid the explosion chamber on the 
other cylinder, exhaust valves for the said 
explosion chambers, a can mechanism on the 
engine shaft and connected with the said ex 
haust valves for periodicaliy opening ald 

t saille, and means foi' reversing 
the said cam nechalinisna. 

17. An explosion engine comprising alined 
?yiii. (iers opet at opposite ends, a reciprocat 
ing hollow piston cominon to both cylinders 
and forialing with the ciosed ends thereof ex 
plosion chambers, a fixed abutment on which 
the said piston is mounted to slide and form 
ing with te latter compression chambers for 
the explosive mixture, chests on the said cyl 
inders and having ports adapted to register 
with ports in the said piston to connect the 
said compression charabel's with the said 
chests, a connection between the chest on...one 
cyliin der and the explosion chamber on the 
other cylinder, exhaust, valves for the said 
exigiosion chambers, a eam Inechanism on the 
engine shaft and connected with the said 
exialist, valves for periodically opening and 
closing the same, igniting devises for the 
said explosion chamber's, a controller for the 
said igniting devices, and manually controlled 
means for reversing the said eam mechanism 
and the saidi controlier. 

18. Ån explosion engine, having a com 
pression chamber for compressing the explo 
sive naixture, a chest containing a check 
vaive and having a port &dapted to comintini 
cate with said coin pression chaliber, an ex 

beir, andi a connection between 
§ andi ühe explosion chamber, to 
compressed explosive mixture 

cha Inber, the atter at tine 
*3;he Gº : er of the explosive mixºtre 
being, larger in size than the coin pression 
é?ä????”? 

&tigiii) having a coix 
i8 cent to one end here. 

pressing the explosive mixture, a 
chest haying 3 port adapted tº conimumi 
cate with said compression cihamber when 
the explosive inixture is compressed therein, 
a check waive in said chest, an explosion 

chainber at the other end of said engine, 3. 
piston reciprocating in the said explosion 
chamber, an ignition chamber opening into 
the said explosion chamber, aid means for 
conducting the compressed explosive mix 
ture from the said chest ic) tie ignition chain 
ber, the explosioia cihan) ber :t the time of 
the transfer of the explosive mixture being 
larger in size than the compression chanber. 

20. An explosion engine comprising alline 
cylinders open at theirinner ends, a recipro 
cating hollow piston closed at each en di at di 
common to both cylinders and foiling with 
the ciosed outer ends of the cylinter's exply 
sion chama bers, a fixed cylin rica abutinen, 
on which the said piston is our te to slice, 
the ends of the abutment forming with the 
closed ends of the pistol congression chain 
bers for the explosive mixture, a crg is shaft, 
pit men connecting the sides of the pisign 
with the crank arms of saici shaft, nea is for 
conducting the explosive mixtu 'e to the 
compression chaniers, and means for coil 
ducting the coin pressed explosive mixture 
froin the compression chamber at one end of 
the piston, to the explosion can ber 3 (iii 
cent to the other ent of the piston. 

21. Ån explosio engine having & 1 & 
sion chamber, a pistion reciprocaising i 
explosio chambe, 8, chest provide 
poÎt, à fixed abutment forning with the gi8. 
ton à compression chamber, the compression 
chamber having a port adapted to register 
with the port of saidi chest, à ignition ?}~ 
ber opening into the explosion chá aber, 3, 
pipe connecting the said c?aest aid the igni 
tion chamber, Ineans for cohductirig i 
plosive mixture to the compression. 
and a valve controlled exhaust, port 
from the ignition chamber. 

fra testimony whereof i have sig 
name to this specification in this prés 
two subsciibiing wit!esses. 
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