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T0 all whom it may concern :- ' 
Be it known that I, GEORGE E. Simcoe, a 

citizen of the. United States, residing at St. 
Louis, Missouri, have invented a certain new 
and useful Improvement> in Motors, of 
which the following is a full,_clear, and ex 
act description, such as will enable others 
skilled in the art to which it appertains t0 
make and use the same,_reference being had 
to the accompanying drawings, forming part 
of this speciñcation. 
My invention relates to motors of' the type 

wherein an internal combustion engine is 
combined with Va turbine, the principal ob-A 
ject of my invention being to provide a com 
paratively simple`~ apparatus for economi 
cally generating power by combustion or ex 
plosion of gases or liquid hydrocarbon 
vapor. ’ „ 

In the operation of internal. combustion 
engines such as areV now in general use, it 
will be understood that a _comparatively 
high degree of pressure is developed at the 
instant the explosion of the gases in the cyl 
inder takes' place and I propose to utilize 
this pressure for the operation of a turbine, 
and which latter is arrangedto drivev the 
piston of the compressor for the gases or .hy 
drocarbon vapor. 
A further object of my invention> is to ' 

provide means4 adjacent to the. combustion 
chamber of the motor for automatically per 
mitting unexploded gases to _discharge from 
said combustion chamber to atmosphere in 
the event that a charge of combustible gas 
is drawn intö said chamber and for any` 
cause whatever, fails to ignite, thus prevent- _ 
ing explosive gases from being delivered .into 

‘ the burnt gas pressure tank.' 
With the foregoing and other objects in 

view, my invention consists in central novel 
features of construction and arrangement of 

claimed and illustrated in the accompanying 
drawings, in which- ' 
Figure 1 is adiagrammatic view of a 

motor of my improved construction with 
parts thereof in vertical section. Fig. 2 is a 
sectional view of the cylinder in which 
the gases are exploded. Fig.' 3 is a 4plan 
view of the gas explosion cylinder. Fig. 4’ 
is an enlarged sectional view taken approxi 
mately on the line 4.-.4 of Fig. 3. 
Referring by numerals to the drawings 

which' illustrate the preferred embodiment 
of my invention, 10 designates a suitable 

Speciñcation o_f Letters Patent. 

turbine,l the shaft '11 of which carries a 
worm 12 which drives a worm wheel 13, the 
same being mounted on a suitable shaft4 14. 
Fixed on this shaft is a crank 15 -to which ,_ 
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60 
is connected one end of a pitman'lô, the opg; 
posite end being connected to a cross head 
y17 which operates between suitable guides 1_8. ` 
Arranged a suitable distance away from 

the turbine is a compression cylinder 19 pro- 
vided at one end with a head 20 andoperat 

,6.5, 

in through a stufling box in the center of.' 
said _head is a piston rod 21, the outer end 
of which is lconnected to cross head 17. 
‘Fixed on this rod within cylinder 19 is `a 
piston 22. 

70 

Leading through the head'20 to the _space 
within the compression cylinder is a tube 
23 in which is located an ordinary check . 
valve 24, it being understood that this- tube 
leads »from _an ordinary carbureter and 
which latter is supplied with. gas or liquid 

v75 

hydrocarbon from a suitable source of sup-,c _ 
ply- ' . . > . 

Y Located adjacent to cylinder 19 is 'anex-` 80 
plosion cylinder 25, the same being closed at _ 
_both ends and arranged within said cylinder 
is a piston 26, vthe same being carried by pis 
ton rod 21 which latter operates through 
one of the heads of said explosion cylinder. 
Leading from .thechamber within cylin 

der 19 to the >chamber vwithin cylin- . 
der 25 is a tube 27 in which is located a 
check valve 28, the saine being arranged to 
prevent the passage of gases and the "pres 
sure thereof from the explosion cylinder 25 
to the compression. cylinder 19. ‘ e _ 
‘_ _Located in the head at the forward end 
of the explosion cylinder is an ordinary 
spark plug 30. ’ ’Leading upwardly from the 
forward- end of cylinder 25 is a vent pipe 
31 in which-is located a valve housing 32, 
_and leading from one side jof said valve 
housing to a pressure .tank 33 is a tube 34 
in which is located a check valve/35. 
Formed through the side of valve hous-Ä 

ing 32 opposite y.the point to which pipe 34 
_connects 1s an opening'36 ,and arranged for 
operation within the valve housing is a cy 
lin'drical valve 37, the same being provided 
with.l a 
rocked, is adapted to establish communica 
tion between the pipes 31 and 34 or betweeni 
pipe 31 and outlet 36._ ' 
Leading from pressure tank 33 to the tur 

bine 10 is a pi e 39 in which is located an 
ordinary cut-o valve 40. ` 
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Fixed to the stem of valve 37 on the out 
side of valve housing 33 is an arm 41 which 
is provided with a horizontally disposed 
slot 42. » j 

‘ Formed integral with or fixed to cylinder 
25 is an upwardly projecting tubular mem 
ber 43, and formed in the central portion of 
the opening therethrough is an annular 
shoulder 44. The space within this tubular 
member below this shoulder is slightly 
smaller than the space above said shoulder 
and mounted for operation in the lower 
chamber is a piston 45 which is carried by 
a piston rod 46, the same operating through 
acap 47 which closes the upper end of said 
tubular member 43. ' 
Loosely mounted on the piston rod 46 

within thechamber above shoulder 44 is a 
piston 48 and interposed between said piston 
and the cap 47 is a compression spring 49, 
the same normally maintaining piston 48 
on the shoulder 

Fixed to the upper end of piston rod 46 
is an angle bracket 50 in which is seated a 
pin 51, the same extendingy through slot 42 
in arm 41 and projecting outwardly from 
the angle bracket is a pin 52. 

Positioned on the upper portion of the 
rod 46 between cap 47 and angle bracket 
50 is a compression spring 53, the same be 
ing comparatively lighter than the spring 
49. yPivotally mounted on a iixed support 
54 directly above the free end of the-arm 
41 is a spring-held detent 55 provided on its 
lower end with a hook 56, which latter is 
adapted to engage beneath the pin 52 when 
the latter moves upward to its limit of 
movement with the piston rod 46. 

_Fixed to the side face of detent 55 nea-r 
its lower end is an outwardly projecting pin 
57. Rigidly fixed to piston rod 21 is the 
lower end of an upwardly and outwardly 
curved arm 58, and formed on or fixed to 
the upper end thereof is-a horizontally dis 
)osed Harige 59, the outer portion of which 
is inclined as designated by 60 and this 
flange is adapted to engage on top of pin 
52 as the piston rod 21 moves outwardly to 
carry the kpiston 26 to the forward end of 
cylinder 25. 
Formed on the upper portion of arm 58 

and practically in vertical alinement with 
the rear end of ñange 59 is an upwardly pro- 
jecting lug 61Í which is adapted to engage 
against pin 57 carried by detent 55 at the 
time piston rod 21 and parts carried thereby 

Y reach the forward limit of their movement. 
The operation of my improved motor is 

>as follows: ’Valve 40 isy opened to permit 
compressed air and burnt gases to pass from 
storage tank 33 through pipe 39 to turbine 
10 and as the latter is operated in the usual 
manner, shaft 11 carrying worm 12 is ro 
tated, thus driving gear wheel 13 and op 
erating crank 15. Through pitman 18 pis 

1,189,399 

ton rod 21 is reciprocated and as pistonv22 
carried by said rody moves to the lower end 
of cylinder 19 or away from head 20 a 
charge of gas or vaporized liquid hydro 
carbon will be drawn through pipe 23 into 
cylinder 19. On the return stroke of piston 
22, this charge of gas or vapor will be forced 
through pipe I27, past check valve 28, into 
cylinder 25 and by reason of the fact that 
said cylinder 25 is relatively smaller than 
the cylinder 19, the charge of gas or vapor 
will be compressed within said cylinder 25. 
Pistons 22 and 26 are ñ'xed on piston rod 
21 so that they occupy the same relative 
positions in their respective cylinders, and 
when piston 22 reaches the forward end >of 
cylinder 19 on the compression stroke, pis 
ton will occupy relatively the same po 
sition within cylinder 25. `When piston 26 
reaches the forward end of cylinder 25 or 
immediately after it begins its movement to 
ward the lower end of said cylinder the tim 
ing device in the electric circuit in which 
spark plug 30 is located closes said circuit 
to produce spark, and thus the compressed 
charge within cylinder 25 in front of piston 
26 is ignited. 

Normally, pistons 45 and 48 occupy the 
positions as seen in Fig. 2, near the center of 
the tubular extension 43, and when so posi 
tioned, arm 41 is held in a horizontal posi 
tion with port 38 at a neutral point. The 
explosion in the cylinder 25 creates for an 
instant a comparatively high Vdegree of pres- y 

‘100 sure, and this high pressure overcomes the 
resistance oiiiered by springs 49 and 53 and 
forces pistons 45 and 48 upward, conse 
quently raising thefree end of arm 41 and 
rocking valve 37 so as to bring port 38 into 
position to establish communication between _ 
pipes 31 and 34. As piston rod 46 is moved. 
upward at the time the explosion takes place. 
pin 52 will ride past hook 56 and be engaged 
thereupon, and thus arm 41 and Valve 37 are 
held in their shifted positions. Immediately 
V'after the explosion takes place and the valve 
has been actuated as just described, piston 
26 vwill move to the lower end of cylinder 25 
and the burnt gases, which, it will be under 
stood, are compressed' to a considerable de 
gree, will find exit through‘pipe 31, port 38, 
pipe 34, and pastV check valve 35 into pres 
sure tank 

It will be understood that when the piston 
rod is moved upward at the time'of the ex 
plosion in cylinder 25, pin 52 is carried up 
ward out of the path of travel of flange 59. 
Arm 58 moves forward with piston rod 21 
and at a point just prior to the time the pis 
ton 26 reaches its forward limit of move-Í' 
ment lug or shoulder 61 will strike against 
pin 57, thereby actuating detent 55 which 
movement releases pin 52 andunder the in 
fluence of springs 49 and 53, piston rod and 
pistons 45 and 48 will move downward to 
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their normal positions, and consequently/re 
turning valve 37 to normal position. 
In the event that the charge drawn into 

' :cylinder 25 fails to explode,"it will be neces 
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sary to exhaust said unexploded charge to 
prevent its entering pressure tank 33, and 
such exhaust is brought about in the follow 
ing manner: When a charge fails to explode, 
the pistons 45 and 48 and piston rod neces 
sarily remain in their normal positions and 
on the succeeding forward stroke of piston 
26, the inclined portion 60 of flange 59 Will 
engage pin 52, thereby moving the same 
downward, and consequently actuating arm 
41 and rocking valve 37 so as to bring port 
38 in position to establish communication be. 
tween pipe 31 and outlet 36. During this 
movement, piston rod 46 moves freely 
through piston 48, and such movement only 
necessitates overcoming the resistance offered 
.by the comparatively light spring 53. Dur 
ing the time pin 52 is positioned beneath the 
horizontal portion of ñange 59, valve 37 is 
maintained in open condition or to permit 
the discharge of the unexploded charge from 
cylinder 25 through pipe 31 and outlet 36 
and as pin 50 rides onto the inclined portion 
60 of said flange, spring 53 will act to return 
the piston rod and ̀ valve operating arm 41 
‘to their normal positions. Thus, a charge of 
unexploded gas which would otherwise pass 
into and mix With the burnt gases in the 
pressure tank is automatically discharged to 
atmosphere. i p 

It will be understood that my invention is 
applicable for a number of compression and 
explosion cylinders arranged I side by side, 

' and itis believed that such arrangement Will 
.have a comparatively greater degree of 
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eiiiciency than Where single cylinders'are 
employed. - » 

In some instances it >may be found desir 
able to dispense with the spark plug in the 
explosion cylinder, and to ignite the eX 
plosive charge through high compression as 
is the practice in the Diesel type of engine. 

It will be readily understood that minor 
changes in the size, form and construction 
of the various parts of my improved device 
can be made and substituted for those herein 
shown and described, Without departing 
from the spirit of my invention, the scope 
of which is set forth in the appended claims. 

I claim: 
1.' In a motor, the combinationl with a 

turbine, of a` chamber in which gases are 
adapted to be ignited, means operated by 
the' turbine' for~ compressing gases .within 
said chamber, a storage chamber adapted 
tol receive the burnt gases from the combus 
tion chamber, means for conveying the burnt 
gases from the storage chamber to the tur 
bine a valve in said conveying means, and 
means for automatically actuating said valve 
to permit the discharge of unburnt gases 

in the event that a charge of gas drawn 
into the explosion chamber fails to ignite. 

_ 2. In a motor, the combination with a 
turbine, of a chamber in Which gases are 
adapted to be exploded, means operated 
by the turbine for compressing gases within 
said explosion chamber, a pressure tank, a 
connection from the explosion chamber to 
said pressure tank, a valve in said lconnec-v 
tion, means adapted to' be actuated by the 
pressure of ignitedA gases Within the explo 
sion chamber for opening said valve to per 
mit the burnt gases from the explosion 
chamber to pass to the pressure tank,‘means 
for automatically actuating said valve to 
permit the ischarge of unburnt gases A,from 
the explosion chamber in the event that a 
charge ofvcombustible gas drawn into said 
chamber fails to ignite, anda connection 
from the pressure tank to the turbine. 

. 3. Ina motor, a pressure storage tank, a 
chamber in which gases are adapted to be 
ignited, ¿a- tubular connection from said 
chamber to the storage tank, a valve located 
in said tubular connection, means,l for com 
¿pressing gases in the chamber, means 
adapted to be actuated by the pressure Yfrom 

, the storage tank for actuating the gas com 
pressing means andmea-ns for'automatically 
actuating the valve to permit a discharge 
of unburnt gases from the combustion cham-_ 
ber in the event that a charge of combustible 
gas is drawn into said combustion chamber 
and fails to ignite. 

4. In a motor, a pressure storagev tank, a 
chamber in which gases are adapted to be 
ignited, a tubular connection fromisaid igni 
tion chamber to the pressure‘ storage tank, 
a gas compressor, means for leading gas 
from said compressor to the ignition cham 
ber, a` turbine adaptedto be actuated by 
pressure from the pressure storage tank, 
driving connections from said turbine 'to 
said gas compressor and means for automati# 
cally actuating the valve to permit a dis 
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charge of unburnt gases lfrom the combus~ ' 
tion chamber in the event that a charge of 
combustible gas is drawn into said com-` 
bustion chamber and fails to ignite. 

5. In a motor, a turbine, a chamber in 
which gases are adapted to be exploded, 
_means operated by the turbine for com ress 
ing gases within said explosion cham er, a 
pressure tank, a connection from the explo 
sion chamber to said pressure tank, a valve 
in said connection, means adapted to be 
actuated by the pressure of ignited gases 
Within the explosion chamber for opening 
said valve, means for actuating’said valve 
to open the exhaust port thereof when said 
valve is not actuated by the pressure of 
ignited gases within the >explosion chamber, 
and a connection from the pressuie tank to 
the turbine. ' 
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6. In a motor, a pressure storage tank, a 180 
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chamber in which gases are adapted to be 
ignited, a tubular connection from said 
chamber to the storage tank, a valve located 
in said tubular connection, means 'for com 
pressing gases. in the chamber, means 
adapted to be actuated by the pressure from 
the storage tank for actuating the gas com 

' pressing means, means adapted to be actu 

10 

15 

ated by the pressure of ignited gases Within 
the explosion chamber for actuating the 
valve to permit the burnt gases to pass from 
the explosion chamber to the pressure stor 
age tank, and means for actuating said valve 
to permit the discharge of unburnt gases to 
the atmosphere in the’event that a charge 
of combustible gases drawn into the eXplo 
sion chamber failsy to ignite. 

7. In a motor, a chamber in Which gases 

are adapted to be ignited, a pressure stor- „ 
age tank adapted to receive the burnt gases 20 
from said chamber, means actuated by the 
pressure of the gases from the pressure stor 
age tank for delivering compressed gases to 
the ignition chamber and means for auto 
matically eíi'ecting a discharge of unburnt 25 
gases from the ignition chamber in the event 
that a charge of combustible gas is drawn 
into said ignition chamber and fails to 
ignite. ~ ‘ 

In testimony whereof I hereunto aíïix my 3J 
.signature inthe presence of two Witnesses, 
this 5th day of June, 1915. 

GEORGE E. SKAGGS. 
Witnesses: '  

M. P. SMITH, 
M. A. HANDEL. 


