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UNITED STATES PATENT OFFICE. 
VLADIMIR LOUTSKY, OF SOPHIA, BUL.GARIA. 

GAS - MOTOR. 

SPECIFICATION forming part of Letters Patent No. 460,241, dated September 29, 1891. 
Applio.ation filed October 21, 1890, Serial No. 368,876, (No model.) 

To all whon, it may concern: 
Be it known that I, VLADIMIR LOUTSKY, a 

subject of the Czar of Russia, residing at So 
phia, in the principality of Bulgaria, have in 
vented certain new and useful Improvements 
in Gas-Motors, of which declare the follow 
ing to be a full, clear, and exact description. 
The motor which forms the object of the 

present application for patent operates by 
the action of gases formed either by explo 
sion or by combustion of mixtures, producing 
high-pressure gases. That which distin 
guishes it essentially from other gas-motors 
is, first, that the gases are not formed in the 
cylinder,butin a separate compartment, which 
bears the same relation to this engine as the 
boiler to steam - engines, and which I will 
hereinafter call a “gas-chamber;” secondly, 
that the cylinders in my motor are replaced 
by sectors, which occasions a complete change 
of construction of all the parts of the machine. 
With the object of having my invention 

better understood I have represented, as ex 
ample, the motor, which is its object, in the 
drawings attached hereto. 

In the drawings, Figure 1 is a vertical trans 
verse section of a motor with a single sector 
through the center of the spherical gas-cham 
ber. Fig. 2 is an elevation showing the end 
of the same motor. Fig. 3 represents the same 
motor half in longitudinal elevation (right 
side) and half in longitudinal and diamet 
rical section, (left side.) Fig. 4 represents 
by a transverse section a motor of the same 
system, but with twin sectors actuating a 
single shaft. Fig. 5 is a view, partly in plan 
and partly in transverse section, of a motor 
analogous to the preceding With four sectors 
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coupled to each in compound. Fig.6 shows 
the general arrangement of the motor and of 
the generator of explosive mixture. It shows 
this last in longitudinal Section. 
The motor forming the subject of the pres 

ent invention comprises three distinct appa 
ratuses-the carburetor, the compreSSOr, and 
the motor proper. These three apparatuses 
are represented together in Fig. 6 of the draw 
ings attached. 

Carburetor.-The carburetor has the Ob 
ject of forming the explosive mixture which 
will actuate the motor. It is a reservoir 1 of 

variable form and capacity containing the liq 
uid whose vapors must serve to carburet the 
air-benzine, for example. This reservoir is 
hermetically closed at its upper part by a 
cover 2, through which pass a group of verti 
cal tubes 33, open at their two extremities 
and going down to the lower part of the res 
ervoir into the liquid which is to be evap 
orated. The air drawn by the pump follows 
the direction indicated by the arrows. It de 
scends into the tubes and comes back to the 
upperpart of the reservoir after having passed 
through the benzine and been charged with 
the vapors of this liquid in sufficient propor 
tions to form with the air an explosive mix 
ture. It passes from there by pipe 4 into the 
Compressor. 
Compressor.-The compressor is a small 

compression-pump with double action, to be 
actuated by the motor itself or by any other 
appropriate means. It alternately draws the 
gaseous mixture coming from the carburetor 
by the valves 55 and forces it through valves 
66 into the gas-chamber 7 of the motor. Its 
Working does not differ from that of an ordi 
nary double-acting force-pump. 
Motor.-The gaseous mixture thus forced 

by the compressor traverses a grating of wire 
gauze, (Davy'sprinciple,) hindering the propa 
gation of the explosion to the compressor, and 
goes directly to the motor. This latter in 
cludes the gas-chamber 7 and sector 8. The 
gas-chamber, which is represented in Fig. 1 
in section at its largest diameter, bears much 
the same relation to this engine as a boiler on 
steam engines. It is in this gas - chamber, 
formed of a hollow metal ball of great resist 
ance, that the mixture coming from the com 
pressor is ignited continually by a wire spiral 
of platinum 9, Fig. 4, brought to incandescence 
by means of an electrical current originating 
from a battery or a dynamo. This spiral of 
platinum is carried by a plug having the form 
of a screw 10, which serves at the same time 
as a joint or collpling for the gas - induction 
tube, and is Screwed in the opening 11 of the 
gas-chamber, FigS. 1 and 2. Instead of burn 
ing the gaseous mixture as soon as it comes 
in, the explosion could equally well be pro 
duced at intervals and at the desired moment 
to act on the piston, as in ordinary gas-motors, 
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However this may be, the igniting of the mix 
ture produces a pressure more or less consider 
able, which will act when wanted on the sur 
face of the piston. By the manometer 12, Fig. 
4, the exact force of the pressure can be as 
certained, and by safety-valve 13 a part of the 
gases can be let off should the pressure be 

IO 

25 

come excessive. 
Two cast tubes 14 and 15, Fig. 1, form the 

communication from the top of the gas-cham 
ber to the two bottoms of the sector. The sec 
tor 8, which replaces in this new motor the 
cylinders until now in use in gas-machines, is 
formed of a curved wall or surface 16 and by 
two flat walls 17 and 1S, forming covers and 
connected with the round part, as is shown 
in Fig. 1. 
The movable piston 19 is a half-circle of 

metal (see Figs. 1 and 2) and journaled at the 
axis of the arc of the curved wall 16 of the sec 
tor. The joint between the semi-circular end 
of the oscillating piston and the curved wall 
16 of the sector is provided with a double 
packing of flexible metal segments 20, pressed 
by springs. This joint can also be packed 
with asbestus. The axle of the piston is a 
hollow shaft 21, pierced by small holes 22 
22, which distribute the oil poured into the 
shaft to oil the cylindrical bearing 23, in 
which the shaft oscillates. The shaft carries 
at its two ends crank-arms 24 and 24', which, 
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by means of the connecting-rods 25, actuate 
the crank 26 of the horizontal shaft of the 
motor, when the pressure of the explosive 
mixture acts alternately on one or the other 
surface of the oscillating piston. The gase 
ous mixture coming from the gas-chamber 
enters the sector through two turning dis 
tributers or cylindrical valves 27 and 28, con 
structed as shown in Fig. 1. These rotary 
valves, designed to establish the alternate 
communication of the two parts of the sector 
separated by the piston with the gas-cham 
ber for the admission of gas and with the at 
mosphere for the escape, are automatically 
put in motion by the motor itself by means 
of the arrangement shown by Figs. 2 and 3. 
On the frame of the machine a cross-head 

29 is pivoted centrally, which can oscillate 
around its pivot. The two ends of this cross 
head are connected by small chains (indi 
cated by dotted lines in the drawings) to the 
two branches of the double key 30, secured to 
the stem of the cylindrical valves 27 or 28. 
The cross-head 29 receives an oscillating mo 
tion from the main crank 24 of the machine 
by means of the two other chains, which run 
on guide-pulleys and connect eye 31 of the 
crank to the two eyes 32 and 33 on the other 
end of the crank, which can be adjusted by 
the threaded collars 34. These screws can 
be moved on the main crank 24, as is easily 
seen by examining Fig. 2. It is the same 
with eyes 32' and 33, carried by the crank 24 
on the opposite end of the shaft 21. 
This system of distribution works in the 

following manner: Suppose the explosion to 
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have taken place and the pressure be estab 
lished in the gas-chamber, the valve 27 form 
ing the communication of the gas-chamber 
with the left part of the sector, Fig. 1, the 
pressure acting on the piston would make it 
turn from left to right. At the same time the 
gaseous mixture which produced the move 
ment of the piston during the preceding 
stroke would escape freely to the air by valve 
28, which remained open during the duration 
of the stroke, since the chain which controls 
its movement is not drawn by side lever 24. 
When the piston 19 has arrived at the end of 
its stroke, the chain system before described 
would reverse the positions of the two valves, 
the valve 28 Serving now for the admission 
and the valve 27 for the escape of gas, and 
the piston would effect a new stroke from 
right to left. It is easily understood that by 
properly regulating the length of the chains 
and by varying the position of the eyes by 
which they are secured to the cranks the de 
gree of expansion of the gas can be varied by 
causing the closing of the induction-valve 
when the piston has made a certain fraction 
of its stroke. 

Fig. 4 illustrates the arrangement I adopt 
to attach two sectors of this kind to the crank 
of the same horizontal shaft. The manner 
of construction and the working of each of 
these sectors taken singly differs in nowise 
from what I have explained on this subject 
in the preceding description; but in this par 
ticular case the gas-chambers of the two mo 
tors have been united in one 7 with an ap 
propriate capacity, so as to diminish the 
weight and bulk of the motor. The gas 
chamber and the ends of the sectors are sup 
ported by hollow cast columns or bases 35, 
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36, and 37, fastened on the foundation of the 
machine by bolts secured in the masonry. 
The two cranks 24 24' actuate, by means of 

the two connecting-rods 25, the same crank 
of the horizontal shaft. The result of this 
arrangement is the avoidance of the dead 
centers. When in fact one of the connect 
ing-rods is in the plane of the crank of the 
horizontal shaft, as is shown in Fig. 4 for the 
right-hand rod, the other connecting-rod (to 
the left in Fig. 4) is very nearly perpendicu 
lar to this plane and acts with maximum 
power. Owing to this arrangement there is 
but little variation in speed at the different 
points of the stroke, the action being sub 
stantially the same in this regard as that ob 
tained in ordinary motors with two juxta 
posed cylinders agting on cranks at ninety 
degrees. The horizontal shaft 38 is supported 
by two bearingS 39 of the character illus 
trated. 

In the motor With four sectors, shown in 
Fig. 5, I have applied the general principle 
of compound engines by conducting the gas 
escaping from the little sector 8 to expand in 
a larger Sector 8'. These expanded gases act 
then at the same time on the opposite faces 
of the small and large pistons. 
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in the high-pressure sector. 
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The general arrangement of the motor is 
the same as in the preceding case. The four 
cylinders are grouped two and two on oppo 
site sides of the gas-chamber. Each of the 
oscillation shafts 21 is actuated by two op 
posed pistons 40 and 41, the first one 40 hav 
ing a smaller surface than the second 41. 
The gas-chamber 7 is connected with the sec 
tors by pipes 42 and 43, which can alternately 
be closed or put in communication with the 
smallest of the sectors or high-pressure sec 
tor S by the two-way cocks 44 and 45, con 
structed as shown in Fig.1. These two cocks 
or distributers 44 and 45 are actuated auto 
matically by an arrangement of chains and 
levers identical to the one previously de 
scribed in connection with the motor with 
one sector. These chains have not been in 
dicated in Fig. 5, to avoid encumbering the drawings. 
Suppose the machine to he working nor 

mally at the moment its parts are in the po 
sitions shown in Fig. 5. The high-pressure 
gas mixture coming from chamber 7 is con 
ducted by pipe 42 and the valve 44 to the 
upper end of the high-pressure sector 8. It 
acts then on the piston 40 and turns it in the 
direction of the arrow. The gaseous mixture 
on the other side of this piston, expanded to 
medium pressure, which has done its work 
during the preceding motion, instead of es 
caping directly to the atmosphere, is led by 
pipe 46 and valve 45 into the large sector or 
low-pressure sector 8. The valve 45 remain 
ing for the duration of the stroke in the same 
position indicated by Fig. 5, the same press 
ure prevails to a given area during a single 
stroke in the bottom of the two sectors, which 
communicate, and the work produced by the 
difference of the pressure exercised on the 
two pistons, owing to the greater surface of 
the larger one, is added to the work effected 

At the same 
time the gaseous mixture completely ex 
panded, which occupied space 8 on the op 
posite side of the larger piston, escapes into 
the atmosphere by opening 47. Once the 
stroke is finished the commanding chains shift 
the two valves 44 and 45, and the same mo 
tion is produced in the opposite direction. 
This motor presents, compared to those of 

single action, the Well-known advantages of 
compound engines over those of single cylin 
der, the better utilization of the fuel, a more 
regular strain on the cranks, &c. 
As is seen from the drawings, these motors 

with several sectors require but one gas-cham 
ber, 
I do not limit myself to the exact forms, 

materials, dimensions, and proportions above 
indicated, and I reserve the right to use at 
my will all the explosive mixtures which can 
actuate my motor. 
What I claim is 
1. In motorS operated by gas or other ex 

plosive mixtures, the combination of the 
spherical gas-chamber 7, in which the explo 
sion or combustion takes place, having the 
tubes 14 and 15, the chamber of the motor in 
which the piston works connected directly 
with such gas-chamber 7, the valve-casings 
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on opposite sides or ends of the piston-cham- . 
ber, and the pipes connecting the tubes 14 
and 15 directly with the said valve-casings, 
substantially as set forth. - 

2. In motors operated by gas or other ex 
plosive mixtures, the combination of the gas 
chamber in which the explosion or combus 
tion takes place, having the tubes 14 and 15 
leading therefrom, the sector-shaped piston 
chamber arranged with the axis or shaft of 
the piston next to the gas-chamber between 
the tubes 14 and 15, the valves on opposite 
sides of the piston-chamber, and the connect 
ing-pipes between the tubes 14 and 15 and 
the said valves, substantially as set forth. 

3. In a gas-engine of the character de 
scribed, the combination of the gas-chamber, 
the sectors and their pistons, the valves ar 
ranged between the gas-chamber and each 
sector, and chains adjustably secured to the 
crank-arm of the piston-axle to operate the 
valves, substantially as described. 

4. In a gas-engine of the character de 
scribed, the combination of the gas-chamber, 
the sector, independent pipes leading from 
the gas-chamber to opposite sides of the sec 
tor, a valve for each pipe, an oscillating pis 
ton mounted in the sector and provided with 
an axle fitted with cranks, and chains secured 
to the cranks for operating the valves, sub 
stantially as described. 

5. In a gas-motor, the combination, sub 
stantially as described, of the gas-chamber, 
an igniting device arranged within the gas 
chamber, the sector, with its piston, pipes 
leading from the gas - chamber to opposite 
sides of the sector, a valve arranged on each 
side of the Sector to control the admission or 
exhaust of gas, and means for automatically 
shifting the valves, 
In testimony whereof I have signed this 

specification in the presence of two subscrib 
ing witnesses. 

VLADIMIR TOUTSKY, 
Witnesses: 

MELITON NAEACTEDGE, 
ELISE DAURGALLOFF. 
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