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- do all whom it may concern:

Be it known that I, JEAN MARIE ARMAND
MONTCLAR, civil engineer, of Paris, in the Re-
pablic of Ifrance, have invented a Gas-Loco-
g motor for the Locomotion of Vehicles, Car-
riages, Tramways, Wagons, &e., (for which 1
h'we obtmned Letters Patent of France, for
fifteen years, dated December 10, 1881, No.
146,290; Belgium, for fifteen years, 'dated De-

10 cember 15 1881, No. 56,500; Dnnhnd for four-

teen years, dqted Decembel 17 1881 No.
0,534;) and 1 do hereby declare that the fol-
lowmg is a full and exaet description thereof,
reference being made to the aceompfmymg

5 drawings.

My invention relates to the application of
gas-motor engines and the special arrange-
me‘nts combined therewith to all kinds of ve-
hicles for the purpose of substituting the same

zo for horsesor other beasts of burden, as well as

for steam and compressed-air engines hitherto
used for the locomotion of carriages, omnl-
buses, fire-pumps, tramway-cars, railways, &c.

(zas-motor engines acting by explosion, as

25 now constructed, donot allow of an automati-

cal motion, and could not as yet be used as
locomotors in the same way as steam-engines.

The novel combinations which form the sub-
stantial part of my invention permit of the

30 practical application of gas-motor engines as a

means of locomotion.

The inventlon may be easily, and at little
cost, applied to gas-motors of any desired con-
struction, thereby rendering them easily man-
35 ageable, so as to either move or stop mstanta
neously.

The gas-motor ennmes of my invention re-
solve in most satlsfactory way the important-
- question, namely, which is the most conven-:

40 1lent way of locomotion In towns? They are

noiseless, and provided with an invisible es-
cape, so that there is no risk of frightening
11orseq by whistling or other unusual noise.
Besides, as gas is used for fuel, the engine is

;4 5 compmatwely light, since 1t has no chal ge of

fuel to support. The supply of gas may be re-

newed at any desired point durmo a trip.
There are still other considerations of eco-

nomical and practical nature that plead in

zo favor of self-moving gas-motor engines, which

it 1S needless here to enumerate.

1 The machinery shown in the annexed draw-
ings is arranged horizontally, but may Dbe
placed vertlcally or obliquely, if desired.
machinery may also either constitute a sepa-
rate motor dragging the tram-car or carriage,
or be arranged on or under the latter.

The engine shown is so arranged that an
explosion will take place after every four hali-
strokes of the piston.

In the drawings, Figures 1 and 2 are side
and plan views of a motor so arranged as to
move on roads, and provided with an addi-,
tional small starting-engine working by com-
pressed air. Figs. 3 and 4 are vertlca,l and
{ horizontal sectionsof the gas-distributing box.
Fig. 5 is a plan of another arrangement, to
which the same small compressed-air engine
is added. Fig. 61s a cross-section through the
cylinders carried by the machine. Fig. 7 1s a
detailed view, showing a portion of the mech-
anism.
plan of another modification.
| The motorillustrated in Figs. 1 and 2 is con-

structed according to the system known as
HHOtEo’s system” of gas-motor engines, but
varies from it by a few new arrangements,
| which I shall set forth after having recapitu-
i lated the general principles of the said system.
| Each of the cylinders @ ¢/ has a double cas-
ing for the circulation of the water necessary
| for their cooling.

p are the pistons; b, the connecting - rods,
which are attached to the cranks ¢ on the main
shaft, On thisshaftis also a bevel-gear wheel,
d?, which gearsinto another bevel-wheel, d’, the
dlameter of whichisdoublethatof d?, and Whlch
is fixed upon the end of a shatt, d, that 1s maln-
tamed in three bearings, ¢ ¢ . Bearings
1 ¢8 ¢t on the eylinder o support a shaft, f, par-
' allel with d. On the ends of shafts f and d
are cranks g, to each of which a flat connect-
ing-rod, ¢',1s linked at one end, while the other
end of such rod is connected ‘Wlt]l the air and
oas distributing valve ¢ of the cylinder near
which it is placed. The shaft d communicates
its motion to f by meansof gears< ¢’ ©*. The
shafts d and f are provided with cams & £ for
regulating the inlet and escape of gas, respect-
1velv

The gas collected 1n the casing of the motor

| in receivers provided with fans or any other

The
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suitable arrangement is led by a tube, &/, to
a box, &, Whence it is distributed by two

.;11'reb J and j; under the influence of cams.

i and L irst mto pipe I, whieh brings 1t to
cy]mder ¢, and then mto pipe U, whlch leads
1t to eylinder ¢/. Ifigs.dand 4 explicitly illus-
trate the new arrangement of box /4 for the

“inlet of gas. A cock, 2%, worked by the en-
gineer by means of lever H, cuts off' the gas

when the engine 1s at rest or is required to
stop. Thus the motor worksin the same man-

‘ner as Otto’s engine; but its arrangement is
“different, owing to the particular motion of

shafts d and f and the arrangement of the
gas-inlet box, in which two valves command

the distribution of gas between the two cylin-

ders.
Uponthemaincrank-shaftl arrangeaclatcb,
m, movable on a key and engaging, when nec-

‘essary, by lever M and crank M’ in a similar-

clntch belonging to eccentric wheel m/, which,

by its bar w?, commands the piston of a pump,

which pump exnausts the atmospheric air aud
causes 1t to How back into a space, m?, which
I here suppose to be provided for 1n the fram-

ing of the machine, but which may otherwise
| be arranged at any convenient point.

The air compressed by the engine during 1ts

motion and collected 1n the manner btated 18 |

admitted, when necessary, to a cylinder, %, of

a small ’lddl'[]()ll‘ll motor, the piston of Whl(‘jh_
connects with a crank- Shait n;-which is pro-

vided with a friction-roller, uz, intended to act
by friction onthecircumferenceof thefly-wheel
v of the main motor. The handle N moves
the roller 2* by means of link-connection N/, in
order to engage it in or disengage it from the
fly-wheel . Another handle, o, opens or cuts
off the access of the eomplessed air with the
ald of rod o'.

The motor shown is intended for tr fwehun'

on roads and streets, and provided with four
wheels—viz., two small trailing wheels, R, and
two large driving-wheels, R’. The axles sup-
port the framing of the engine by means of
suitable springs.

The front or trailing wheels, IZ, are steered
by a bandle, ), which, by means of & worm,
Y, commands a worm-wheel, Q2 wedged upon
an axle squared to the axle of the leading-
wheels. The hind or driving wheels, ¥/, are
set 11 motion by chain R? moved by a set of
gearings, R° R* %, from the main crank-shaft.

The compressed air 1s supposed to be gath-

cred 1n receiver m?, IFig. 6, as it is easy while

the motor is working to obtain the necessary
amount of such air. When the motor is to
start the compressed air is admitted to eylin-
der 2, and the small motor is thus instantane-
ously set in motion and rapidly acquires maxi-
mum-veloeity; but previously the conical fric-
tion-roller u? is engaged in fly-wheel », and in
cousequence of thls the fly-wheel is set into
motion, and thereby causes the whole of the
mechanism commanded by shaft ¢ to move

at the same time. Thus the explosions in the

| velocity of the motion transmitted Ly the re-

spective parts of the machine to each other
1ncreases in a cousiderable degree. Thé frie- yo
tion-roller 2° is now diseng aﬂ'ed and motor n
stopped. The amount of complessed air just
consumed is immediately supplied again by
setting the air-pump to work; or if the longi-
tudinal elevation of the ground represent any %5
slope, it 1s advisable to waif till the motor
goes downhill, as the compressed air may then

be produced without waste, and the excess of
work caused by said slopeis thus made mani-
fest in a strain which checks the motion to a 8o
sultable extent. | |

~ The arr-pump may exclusively serve for
checking the motion. If, however,its effect be
not sufficient, a brake maybe arranged soasto
check either the fly-wheel » of the motor or the 83
wheels R’. 1f such bethe case,the brakeshould

be so consiracted that the Shoes form inclined

blocks or wedges.

The arrangement illastrated in Ifig. 5 is al-
most the same as the one described above. The go
only difference is that the compressed air nec-
essary for the additional engine, n, is generated
by the set of pistons in the gas-cylinders a a'.

-This 1s obtained by the motion of slide-valves

t, cansed Ly pinions q ¢/, one of these pinions gg
being wedged on driving-shaft ¢ and the other
upon the shafc /. This shaft f erosses the shaft
J', to which, by the gearings ¢ ¢/ ¢*, the motion
of shaft d is transmitted,in order to cause the
cams & %' to perform their work. The shaft /' 100
communicatesits motion by means of gearings
f* 13 f*toerank g, connecting-rod ¢/, and to the
slide-valve ¢ of cylinder a, while it acts itself
on the Hat connecting-rod of the slide-valve
of cylinder ¢’ by means of its crank g. 10§
The pinion ¢1s set 1n motion bycluteh Band
lever I3/, so that when the detonating mixture
18 not required to enter the cylinders a a’ the
clutech B 18 disengaged, and springs ¥/ make
thelr respective slide-valves, ¢, resume one of 110
thelr positions as shutters.
The cluteh B, having only one tooth, can al-
ways be engaged in one and the S’lme point
only. The distribution of gas and air may
thus be stopped at any convenient moment, 11g
and two valves, s, are provided in the casing
of the cylinders « o' for the inlet of the air,
which the pistons are to drive back into re-
celver m’, Iig. 6, These two valves are not
movable so long as the explosions last; butas 120
soon as the access of the explosive mixture is
checked the escape that had taken place be- .
fore—that 1s to say, the free air—is forced back
1nto receiver m° by means of a double cock, 7,
acted upon by the transmission D from lever rzg
D/, and arranged 1n a box where the ends of
the escape-pipes x x meet, and from whence
tube &', forming a prolongation of said escape-
pipes, leads to the atmosphere, and another
tube, #°, leads to the same receiver, m’, Fig. 7. 130
By handling cock 7, in order to drive the es-
caping air into receiver m® and by the aid of
the connecting meehamsm D, two cams, y, are

cylinders @ o’ soon become effective, and the [ displaced, whlch are momule 1engthw1.se on
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the shafts d and f, and which;either by levers
y' or directly, 1ift the air-inlet valves s in due
time.

The compressed air necessary for the motion
of the starting-engine x is produced each time
when the motion 1s stopped by reason of either
the acquired inertia or slopes in the ground.
This new arrangement may be employed iu
elther case as a brake for the locomotor.

Figs.'8 and 9 are side and plan views of a
device which I intend for the locomotion on
railways.

The fluid with high pressure produced by
cylinders ¢ «’ in the above manner and col-

lected in m?® is applied so as to act by expan- |

sion on the pistons of these cylindersa a’. To
this end they are provided with a compressed-

-~ air distribution, z, which is set at rest by means
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of Stepbenson’s link-motion %, with working-
lever «/, or brought to the opening of the dis-
tributing-orifices by working the said link-mo-
tion inversely.

When the mofor is started the access of
compressed air is cuf off, and slide-valves ¢ ¢
are simmultaneously set in motion again for the
distribantion of gas and air.

The shatt ¢ transmits the motion of one of
the spindles of the motor by means of connect-
ing-rods I, linked to cranks G, wedged ata
right angle on intermediate shatt, R of gear-
ing RS.

The water which has served for the cooling
of cylinders ¢ «' may be discharged on the
road; but previously it 1s advisable to use it
for heating the compressed-air eylinder of the
starting-engine, I'igs. 1 and 2.

The types of engines shown in the drawings
are merely taken as examples, and it will be

easlly understood that as soon as the motion |

ot

| for the puarpose Speclﬁed

is obtained ou shaft ¢ there are various means 4o °
of transmitting it by gearings, endless chains,

or connecting-rods to one of the axles of the
locomotor.

The motor may also be either hori-
zontal, vertical, or ineclined, with one, two,
three, or more cylinders, single or double act-
1ng, with or without fily-wheel.

If it so happen that the amount of com-

pressed air proves insufficient, either at the
beginning of or during the start, I reserve to
myself to arrange an accessory air-pamp
worked by hand, or to place on the locomotor
a mover with hand-winch to act upon the fly-
wheel. -
------- Having thus fully described my invention
and the various means of its application, I do
not claim as my invention the application to
the motion of any special system of gas-motor
engines workmg by exploswn but

\that I claim is—

. The combination of a gas-motor engine, 6o
havin g one or more cylinders, ¢ ¢/, and main
crank-shaft, with which the pistons of said
cylinders connect, with an air-pump operated
by the said crank-shaft to assist in starting
the mofor and adapted to operate the same, 65
and with valve mechanism ¢, 7, j*, and %2, sub-
stantially as specified.

2. The gas-receiver b, having valves jj ,a,nd
combmed with pipes [ Z" substantially as and
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3. The combination of the cy hnderb a a’ of

a gas-engine with a receiver, m?, valves j 7/,
and pipes [ l’, vessel £, and with cams % k!,
and valves A* and r, substantially as specified.
J. M. ARMAND MONTCLAR.
- Witnesses:

A. BLETRY, .
A. CAUFFLIEB.
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