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~ ‘manner and with economy.
. ~invention relates to a motor wherein the mo-

~ ANTOINE GATEAT, OF TOURNUS, FRANCE.

- IMPROVEMENT IN LIQU.I D;-GA--S MOTO RS.

: | bpemﬁcatmn farmm p*u:t c:-i Lettels Patent No. 222; 184, ﬂatcd Decemhel

, 1879 ; ﬂ,pphcatmn Ei]ed

Auuust ’50 18 9; pateuted 11 l*mnce Apul 30, 1879.

_ To ol whom it man J concern: o
. Be it known that I, A"\TTOI“C{E GATDAU of |
. ,Tournus, Dt,partment Saone et-Loire, I‘rance

~haveinvented certain new and useful Impr m"e-{

- ments in Liquid-Gas Motors, of which the fol-
~lowing, in connection with the ‘mc@mpﬂuumﬁ'

| _'-dmwnms, 18 a specification.

- In the drawings, Figure 1'is a top or pl.:m-
- view .of a wmotor embor]yuw my invention;

- Fig.2,a section in the plane of the line z @ of
- Hig. 1, and in which certain parts shown in

o 'ele?atlon therein are broken away; Fig. 3,an
~ end elevation or view of the. cammed end of
and

~ one of the rotary nuts, the surrounding
~ interior parts being shown in section; I‘w 4,
o iront elevation (}f the motor, also- showmn
~ a part thereof in'a broken or bGLtIOII&l wew"
| Hlten in the plaue of the line &’ o' of Fig. 1;
- Fig. b, a 5ect1011 in the plane of the line y y of
| 1: Fig. 6, a section in the plane of the
-f_illneJ J oi: I‘lo 5;-and Fig. 7 is an irregular

- horizontal bectlon or sectmual plan of the pqrtb‘_
. broken away or bh(m n in elev 1ted bebtl{)ll in |

EEERR I o | 1*-anned on its perimeter.
"thmuéh a part of which runs
one end of which terminates behind or under
‘neath the pa(.,l-.mﬂ* H, and the other end of
“which enters a valved cap, I, the object of the:

Tig. 4.
o Liike lettels of refu‘ence 111(11(3ate like p“bl"tb.'
This invention is qubbt‘mtlalh the sanie as

-".:BHOWII ELIJ(] described in Letters. Patent of

“France ‘issued to me the 30th day.of Aprll-

1879, for liquid-gas motorq, as wﬂl fully appec.r |

| _by reference thereto..
. The object of my 111ventmn is to furmsh a
motor or engine of great power cmnpm*ed to

its size, and. adapted to propel carriages and

- wagons and other vehicles with certainty and
;mfety, as well as to perform other work in like
To this end my

- tive power may be derived from the expansive
force of liquid gases, such, for example, as car-
Dbonic-acid gas generated within the motor

- from the gas 1*educed to a ligunid condition.

- For the purpose.of auwmphshmg the ob-
. jects - above set forth my invention consists
_chiefly and: severally in the means, substan-

tlally as hereinafter set forth, which I employ ;
. for adapting the motor to the utilization of

- liquid gases as the motive force, and also for
-_ __adaptmg it for use with co#1:1’5"‘1&311]@11(3{-31 safety
- mu:l econowy as a motor for various work,
+ It also consists in certain novel details of

: constmvhon, subbtantmllv as hemmafter de-

.

‘arranged between the s.:,ud 1)aclun

' | bGI‘leﬂ vchlc,h I employ for the speuﬁc pu.r-

poses ll&l@llldft@[‘ set torth. |
A represents the eylinder, and B is a serew

or threaded stﬂpper (,]osm o the et nl of the (,yl
1inder.

B/isalead w ’tsher LIGSIIW the joing between

the eylinder and . the StOppEl‘ B, thus making

a very tight joint on that end of the oylmder .

Cis athreaded boxon the opposite end of the
| eylinder A, and D Is & 1119‘[@1110 1*'1ng ArT mned_;

in the box C.

E isa packing, made, b3 pl"LfL‘l ence, of leath .
e and arranged in an offset or recess, I/, -
in the end of the ¢ylinder, the ring D bemn. -
~and the

ounter t,nd of the box C, as shown in Fig. 2, so

‘that by running the said box upon the cylm- SR
der the ring I wﬂl press the packing I tight-

1y upon the piston -rod, as mll herem.-.lfter more
fully appear. - | e

T is a flexible ring or packmﬂ, arran G‘ed on
the nner face of the inner end of the c‘i']mder “

G is the piston, and H is a_ 1}&(,13.111 ar-
G is the piston-rod,

said channel and cap bemﬂ to admit of the
p%hma H belnn e‘vzpanded against the: cylin-

“der by means ot flaid forced by means of a-

hand-pump through the said cap ‘and channel.
The cap. device I may be constructed in any
suitable way admitting of the expanding of

‘the packing H in the manner described, being
provided with a removable top or cap, co’, and |
an 011twardl} ptessmw check-valve, J, as indi-

cated i Iig. 2, by preference, it being under- -
stood that the. device I is carried on the rod

G/, and that it may work in a guide, I, to o

prevent rotation of the rod G’. By this me_a,ns
the packing H may be expanded against the
eylinder without 1em0v1!m, any of Ithe parts'
therefrom. -

K X are male SCrews or. sl‘nml 1*11) 0116 “

:unht and the other left, near the end of the :   |

rod G'; and L L are screw-nuts fitted to run
on the. screws K K. M is a hollow cyhndrl-
cal shaft, supported on a suitable bearing, M/,

and contmnmﬂ the nuts L L, which, by reason
of thelr end.- to end contdct with eaich other__;-'_'_

a channel, a,.
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~and the ends of the said shaft, are prevented |
from moving except mtﬂtwely therein. N N

-are key - blocks or lockers, passing freely

through correspondingly-formecd openings 1n
the cv]mder M and resting on a cam, 1/, on
the-outer end of each nut L respectwel_}, a8

indicated in Fig.3. N’ N’are springs, resting.

on the blocks N N and holding them down
-y ieldingly on the cams L/ L. As the piston
is reciprocated 1t 18 prevented from being ro-
tated by reason of the right and left screws K
K engaging, as descrlbed the confined and
non-reciprocating nuts L L for a rotation of
the rod G/ would tend to force apart the said
- nuats; but as they.cannot move apart they
lock the rod G/, so as to prevent its rotation.
The nuts L L, however, are free to rotate, and

hence the 1"eupromt10n of the rod G/ will ro-

tate them in opposite directions at the same
time, and the movement of each nut will be re-
\erbul with each stroke of the piston. The
“blocks N N, by riding ou the cams L/ I/, will
thus be mused to rise and fall, and will be ern-
caged by the said cams only when the vertical
| ‘5]10[11(1(31 shthereof abut against thesald blocks,
which abutting only occurs when the nuts are
rotated in one dnectlon as will be perceived
on reference to Ifig. o and only one block N
will be so engaged at the same time, one drop-
ping-to 61]0‘1“6'11161113 while the other is raised
therefrom. Oue of the blocks N N will thus
be always engaged, the engagement being al-
ternate, and. the block so en a%d will travel
with the nut engaging it, fmd the rotary mote-
ment of the nut mll thus be communicated to
the shaft M, and the latter will by this means
berotated constantly andin the same direction.
M is a drive wheel or pulley on the shatt M.
It wiil be perceived that there are no dead-
points or dead-centers to obstruct the even or
regular movement of the piston.

O O are reservoirs surmounting the cylin-

der A, and P P are exhaust- valyes in the said

reservoirs, - (@ Q are articulated levers. Iy is
8 gas-box, and S S are receiving-valves there-
in, T T are rods connecting the levers Q Q
with the valves P I’ and S S, respectiv eh'
“each reservoir O O being thus f[ll]]lbllbd Wltll
~an exhaust - valve. Beams ¢ ¢ connect the
valves P P with the valves S 5, and the latter
are connected to each other by meauns of the
beam ¢’. d-d are rubber seats for the said
valves, and d’ &’ are springs passing through
the rods T T and entering the valves P P. B7”
is a port in the exhaust-chamber, and e 1s an
exhaust tube or p p(,'

Regulating-serews ¢’ ¢’ are employed, in con-
IILGUOH mth the beamnnb supporting the le-
vers @ Q, to throw the Sclld bearings in or ouft
to a greater or less extent, so 1311‘113 the said
levers which may alsobe termed ‘“bell-cranks,”
will be struck sooner or later by the piston G/
during ifs 1*emprm3atmn thus actuating the
VﬂlV@b P and Sin such manner that the stroke
of the piston will be such as to cause the en-
gagement of the blocks N N with the nuts L

L ‘"lt the proper time to produce an even and

O11.

uniform rotation of the shaft M’, it being un-
derstood that the said levers Q Q extend 1nto
the cylinder A suofficiently to be &tmch by the
piston during its strokes; that these levers,

through the mediumn of the rods 1T T, (30111:101
the valves P and S, and that the latter con-
trol the 1“eclprocat1011 of the piston, as will be
hereinafter more fully explained, and as ap-

pears from reference to Iig. 2, wherein it also
appears that the levers-Q Q play in the ports
connecting the cylinder A mth each reservoir
O O.

The means employed to adjust the bearings
of the levers Q Q for the purpose set torth
may be various; and I do not therefore de-
scribe the mme in detail, as the drawings,
especially Fig. 2, indicate one mode of making
such ad]ustment the only essential feature of
which is that the joints should be tight, and
that the said bearings may be nicely adjusted
to or from each other, Subst‘mtnll as Speci-
fied.

L/ 1s the genela,tor and L/ is a dome there-
~This generator and dome I make in one
part or piece, and 1t contains a chamber, O/,
for -receiving the liquefied gas, and through
this chamber pass the flues o’/ ¢/, The gener-
ator proper is set in a heating-chamber, M’/,
which communicates with a smoke pipe or
flue, N7, in such manner as to create a draft
throunh the chamber M/’ and flues o/ o/ and
N in the direction indicated by the arrows.
shown in Ifig. 5. |

P is a lamp, arranged i the lower part of

‘the chamber M/, to supply a sufficient degree

of heat to generate expansive gas from the
fluid matter contained in the generator. As

a very small degree of heat 1s necessary for

this purpose, cmls of platinum wire, connected

“with an electro-magnetic machine actuated by
the motor, may be substltuted for the L;Lm P or
~other heatu’* |

K’ is the conden&er' which may also be
made in one piece, cont“uum a condensing-
chamber, £, throuﬂh which flues &’ &/ pass. . I
set the coudemel in a jacket, K'”, near the

| bottom of which are air-ports %'”, to reduce

the temperature ot the contents of the cham-
ber k. A dish-shaped flange, [, may also be
provided to receive cold water to alrd conden-
sation.  Both the condenser and the generator
may be strengthened by means ot jackets
made 1in SLCthHS Or rings.

The exhaust pipe or tube ¢ communicates
with the port B/ and communicates with a
valve, ¢/, on the condenser. C’1s an injector,
to return to the generator the gas brought by
the tube e to the condenser. D’ 1s a manom-
eter, to indicate the pressure in.the genera-
tor, and D/ a manometer to indicate that in
the condenser. L/1s a cock to divide the gas

from the generator and admit it to the box R,
to the 111_]@(,1:01 C’, and to the manometer D’.

In the reservoirs O O and in the generator
and condenser are the glasses U U, “to admit
of the height of the fluid in these parts being
These glasses 1.

ascertained with facility.




| ,]ector

'.-nas in its liquid condition,

’ 0 are to Le filled up to within aboat two cen- |-

- timeters below the exhaust-valves P P with a

S _vﬂmd whieh will not dissolve the gas generated

- in the generator..

lard- ml will not dissolve the gas ﬂenented-
. from hqmd carbonic-acid o gas.

------

valves and packing should be- employed at

-~ these places to prevent leakage; but I do not

- deem it necessary to deserlbe. mrtlcularly
. these induction ports and valves, as
- means may be employed, obv 1011813?‘ for the
- same purpose. Neither do I deem it essential
~-to particnlarly describe the construction of
the distributing-cock E’/, and of the injector
cand m&nometem as their fanctions are well

ll"lOHS

known, and any ]1116 or smtﬂble de n(,es mfiy

De used in their stead.,

A tube, ¢/, connects the dome of ’rl:e gen-

- erator with the chamber or box R.  The tube
¢* connects the injector with the generator,

~and a tube, ¢°, conneets the dome with the in-

. A tube ¢°, connectsthe dome with the -
. manometer ior 111@%111"111“ the ')reabure ot the
o gas therem |

To prewue this: mntor ior- ﬂorh the nenem-.f

tor should be filled up to its ;,l..-ms U mth the
The reservoirs O

A semi-floid fa,tty o1l, like

It will be percewed that I thus mterpose

~ Dbetween the gas-chamber R or the gas and
~ the piston G a liquid, thus: preveutmﬂ* a leals-
~age below that chamber of the gas emplm"ed |
- as a motive force; for this liquid, as is obvious,
will leak out, if at all, through the joints there
arranged before those J()llltb are reached by
the gas. Hence nicety of construction and care
. Ip packing jointsare to some extent diminished,

for the lmuld as 1s well known will not le'ﬂ{

as easﬂy as the gas, and eccmomy in ‘the use’

‘of gas is also thus gdmed

~ liquid in the reservoirs O O may be Tknown at

~any time by viewing thelr mtermrs throunh- |
o thelr glasses U U. |

If any of the ﬂmd in the -1“*eserv01rs O 0'

N -_should leak out it may easily be replaced by
. foreing more through an induection -valve ar-

- ~ranged, for example, as shown at C", Fig. 4,
a. hand torce-pump Dbeing employed for that

- purpose. The gas in its ll(]ll]d condition may
- be introduced into the generator through a |
i'_".'v'ﬂve, and the aeriform gas there generated |
- passes through the tube or conductor e/’ into
. the gas box or chamber R, where it finds one.
o of the valves S S open, fu]d the other closed,
- and through this open valve it passes into

- that one of the reservoirs O O then i in commu-_' '

- nication with the said open valve, =

.~ 'The liquid in this reservoiris thus pressed._

~ behind the head of the piston G, entering the
-~ eylinder A through a port there ‘Il“I"ltlf‘*Ed and
~ the piston is thus pushed forward, it bemﬂ‘_-'

understood that durmﬂ* this mmrement the ex-

) - haust-valve P in the ‘sald reservoir stands
. closed, while the other exhausf valve P in the
- ;other 1‘ese1 VOII‘ O Stallds open, as Sh(mn in

ing through it.

librium, for, as shown in Fig

The height of the

}ma,he removable, and in 01"der that the ﬂmd 1 I“lg.';_. _ ’lhe hqmd in frmlt of" the [}HtOl] is
-may be introduced at convenient places—for
‘example, near some of these glasses—check-

thus forced out of the cvlinder A through the

forward port therein, and re-enters tha,t cne of -
‘rhe reservoirs O Qi in which the exhaust-valve
18 open, Consequently the aeriform gas in

that reservoir passes out through the eﬂhmxt ;

and enters the condenser, is condu]seﬂ eject-
ed again into the ﬂerlel‘at01* and ..-1“1111 aeri-

fied. As the. piston approathes the forward

end of the cylinder A it strikes the lever Q,

there arran gud fhl"OWt} its lower endl forw: ard, -

and thus dra;w.s down the eonne@rmn—rod T

‘connected thereto, and this downw arrl move- -

ment of that rod de]n"esses the sprirg d/, pass- .

- This de&,cendmn movement
closes the exhaust-valve 01191*at1110 in connec-

- tion with the reservoirfrom which the o oasisdis-

charged during the forward movement of ‘the
piston, and Upenq the corresponding or closed

‘Induction or receiving valve, and also reverses
{ the positions of the other valveq and throws

the lower arm or end of the rear lever, Q, for-

ward. This movement of the valves simulta-
_neoush results from their bunn comlea;ted bv |

means of the beams ¢ dlld ¢ in the manner
shown and described. It 1s ewdent how-
ever, that these valves, so far as now ap- .
pears, would so move as to be in e{]mhblmm |
The springs d’, however, plevent this equi-
. 4, they enter
1‘10tohes in the valves I P, aud these notchea

as shown, are sufﬁelenﬂy large to allow the -
spring someplfw therein mthout moving the
said valves, it being understood that the actlon_ "

or force of the spring itself is upward. Con-

‘sequently when one valve P and its spring are

drawn down by the contact of the piston with

the corresponding lever Q, the other lever 2,
‘which is free from the piston, leaves free the

other spfing, d’, and as soon as equlhbrmm
takes place, or a little before, the latter s spring

raises its valve, and all the valves are SO prop-
erly placed, and the equilibrium is destroyed.

The pressure is thus shifted around behind
the piston again, and this action is con tinnally

repeated, and produces a conbtant mtatmn of
the drlver o

To take the machme apart W1th0ut loss of '
gas, it is only 11ece$m1‘y to provide cocks on

"the various pipes and outer ports, which oth-

erwise would admit of such escape.

1t will be observed that I have ELVOlde to-
a great extent, outside or external worhmﬂ‘
parts, and that this system of constructmn |

in connection with the intermediate body Of.'_ o
liquid in'the reservoirs O O, and with cm*eful

packing of joints, renders lLﬂkd“G of gas al-

most 1impossible.

1t will-also be observed that I use the same

2as constantly, or over and over again. There
1s comparatively little danger of explosion, for,
the heat required to generate the gas bemﬂ*-_- |
very slight, the metal will nowhere become

Verheated., and in case of explosion a con-
venient part of the generator- dome, which may =~
-be made lightest for that purpose, will be the -
, Only p.:blt'll]Jlll‘Gd m_ul a loss of gas WIH follow,




4

Tt will he perceived, also, that I employ no |
fly-wheel, for one would be inconvenient in
motors forecarriages and wagons. At thesame
time there is no dead-center. The lightness,
ompactiess, and great power of such a mo-
tor will render it available for very many use-
ful purposes, and for purposes for which other
motors would be impracticable. Tt is, for ex-
ample, adapted, on account of 1its smallness,
lightness, and comparatively great power, to
aerial navigation. Economy, security,anddu-
rability are important results attained Ly the
construction and mode of operation . which 1
have now described. . |

Having thus deseribed my invention, what
I claim as new, and desire to secure by lLet-
ters Patent, 18— |

1. The combination, in a motor, of the pis-
ton-rod G/, provided with the right and left
serews or spirals K K, the hollow rotative
shaft M, the rotative cammed nuts L L, and
the loose keys or blocks N N, substantially as
and for the purposes specified.

9 The combination of the piston G, the ex-
pansible packing H, the piston-rod G’, hav-
ing therein the channel a, and the induction I,
substantially as and for the purposes specified.

3. The combination, substantially as speci-
fied, in a liquid-gas motor, of the 0aS-TeCel1V-
ing chamber R, the separate reservoirs O 0O,
and the yielding valves P P and S 5, con-
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nected to each other by means of articulated
beams ¢ ¢ and ¢/, and to articulated levers Q
Q, all arranged, substantially as described,
with relation to the piston and its eylinderand
to each other, for the purposes set forth.

4. The combination, substantially as de-
seribed, in a liquid-gas motor, of the receiv-
ing and exhaust valves, the articulated levers
Q Q, and the rods connecting them to the said
valves, and the adjusting-screws ¢’ ¢/, for adl-
justing the bearing of the said levers to regu-
late the stroke of the piston, substantially as
and for the purposes specified. | -'

5. The combination, substantially as speci-
fied, of the springs d’ &', the valves P P and
S S, the beams ¢ ¢/, the rods T T, and the ar-
ticulated levers Q Q, entering the eylinder A,
when the said valves are arranged, substan-
tially as specified, with relation to each other, .
and the chamber R and separate cylinders U
O, for the purposes set forth. -

6. The combination, in a liquid-gas motor,
of the glasses U U and theinduction or check
valves O/, arranged together to admit of the
liquid being viewed at the point where it 1s
fed in or supplied, substantially as specified.

ANTOINE GATEAU.

Witnessés:
. F. WARNER,
H. C. BALLARD,
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