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UNITED STATES

~ LEVIS. GARDNER, OF NEW ORLEANS, LOUISIANA ASSIGNOR OF ONE- IIAL
- TO JEFFER‘%ON C. WENCK, OF SAME PLACE.

SPECIFICATION formmg' pa,rt of Letters Pa.tent No 558 943 d&ted Aprll 28 1896

&pphca,tmn ﬁ]ed June 14; 1895 Serml NU 552 834:

(Nn mndel )

Ta all whom it ma JI omwai 53 -
Be it known. that I, LEVI S. GARDN iR, a8

~citizen of the United Sta,tes residing at New;
Orleans, parish of Orleans, State of Louisiana,
have invented a certain new and useful Im—;
provement in Vapor-Motors; and I declare
the following to be a full, clear, and exact de-
- 8cription of the 1nvent1011 such as will en--

- able others skilled in the art o which it per-
tains to make and use the same, reference.
being had to the accompanying drawings,

A

- ~ which form a part of this specification.

- My invention contemplates the production
of a motor or engine the power whereot 1s:
the explosion of a charge of gas or other ex-

ammable an'ent

plosive or in

- Theinvention has for 1ts obj ect the pr od uc-g |
~ tion of a motor which shall be much smallerin

-size and lighter in weight for a given horse-
power than the motorsnowinuse; one wherein
the piston-head is driven in eaeh direction by
- the explosion of the vapor, thereby obviating
the neeessﬂay of a large or hezw} fly-wheel; one:
‘wherein two eyhndels are employed to drive
‘a single erank-shaft, the piston of one ¢ylin-.
der travelin o slightly in advance of the other,-

S sothat there can be nodead-center; one where-

~1nthe piston of each e¢ylinder is driven ineach: |
_direction by the explosion of the charge, so
that for one revolution of the crank- %llaft:
- there are four explosions, and a motor em-.
“ bodying other advantageous featmes helem}

30
- ,desenbed and claimed.

' ~of I‘w 1. Fig. 3 1is a plan view.

. tuting the driving-cylinders of the engine.

o B represents the force-pump for forcing the.

. vapor constituting the motive power mto the |
Jtis, of course, obvious that these:
~ ¢ylinders may be smlpported by any suitable
not heleln fm thel de-

45 cylinders.

framework, and T will
~seribe the frame. |

- - Cisa cmnk-sha,ft.of the enﬂ'me, :md D 13]16:;'
: Lo fly or balance wheel.
Befenmﬂ now tolig. 1, Iwﬂl deqenbo mole

~around the cylinder to keep it cool.
represent what I will, for convenience, term
the ““upper” and * IOW er” ends of the plston |
It will be observed that these ends of the pis-
“ton are of a peculiar shape, being recessed or

eross head or arm II

In the drawings, Figure 1 i an elevation ,-
with one cy lmdel 1n sectmn of my machine.:
- Fig. 21s a sectional view taken on the line 22 | the
Fig. 4isa’

%ecuonal view on the line 4 4 of I‘w 1. Fig.
5'1s a sectional view on the line 5 5of T Fig. :_1
- In carrying out the invention, A A', Fig. 3, |
represent, respectively, the cylinders consti-

E'is an outer

is the shell of the -cylinder.

so that thereis a con stanteircnlatiml of water

cup-shaped and having the flanges 7.

By reference to Fig. "4 1t will be seen that
the middle of the p1st011 is provided with a= =
79
_G isa -
circular bearing 11:10V&ble in the boxing, into.

boxing or block G, divided, as at g, Fig. 1, for
convenience in 111861131110 mto place..

F I\fﬁ

paltlcula,lly Lhe 001:1%1 uction of the (lri wmn- .
‘eylinder A, it being understood that the cyfl—-. -
‘inder A'1is a dupheate of the cylinder A. E
shell or jacket, the space between the two 55
forming a water-space. By means of a pump,
which I will hereinafter describe, water is
forced in at the inlet E2 circles mound the
cylinder, and is clls_eharﬂ'ed at the outlet E3,

60

which the end % of the cross-arm 1l on the_'_:_'z N

pitman H' is inserted. This pltman as will
‘be seen by reference to T Fig. 1, is connected

75

with the cmnk-sh&fﬁ and the vel tical move-

ment of the pltman wﬂ] of course, revolve
the crank-shaft.

. G%is a taper-screw entelmn' between Lhe"
-boxmo G and piston proper, I‘, and is for the
purpose of tightening or loosening the parts

8o '.

GG, as desued As has just been explained, - o

instead of the usual piston-rod I employ the

flanges f of the piston-head.. Another advan-

‘tage of the projections E°is that the water

T'his necessitates the
‘elongated opening in tne side of the ¢ylinder,
and Lo keep this opening covered neeessﬂz&tes o
flanged end of the piston-head. Inorder
that when the plston reaches the end of the
stroke the new gas 1n that end may be com-
pressed in as Small a space as possible, I pro-
vide at. each end of the cylinder the projec- .
tions E’, each adapted when the piston is at .
| that paltlcular end of the cyhndel to enter
and substantially fill the space between the

05

can circulate around a much larger surface

of metal and thus keep the temp eratme lower.

In each piston-head, as at e, is an opening,

‘and attached to the piston-head and pr ogect-._-
| ing into the openingis a metallic spring ¢’.

100

E6 is & wire or. conmet pleee 111311L1ted by; o




e

10

40

45

50

[,

the insulation E* from the frame of the ma-
chine. The end of the wire or contact E° ter-
minates close to the path of the piston-head,
so that the spring ¢’ will, as it passes the wire
E° come into contact therewith, and as the
piston moves still farther the contact will be
broken. Now by engaging one wire of any
sultable battery-circuit to the wire E¢ and the
other wire of the circuit to the frame of the
engine it will be obvious that as the spring
e' rides onto the wire E° a contact or circuit
will be established, and as this contact or cir-
cult 1s broken a spark will be made to ignite
the gas, as hereinafter set forth.

Refel ring now to Ifig. 2, BB, as before stated,
represents The pump employed to force the
vapor into the cylinders. It is an ordinary
force-pump with the piston B'and piston-rod
3% Attached to this piston-rod at 0 is a rod
B?, thelower end of which is engaged to aring
d' in the cam- groove ¢ in the fly-wheel D, the
resnlt being that when the fly-wheel revolves

it moves the rod B% and conséquently the |
~and the pipe M’ be arranged in any suitable
- manner to connect with the water-inlet E? of

piston-rod B*, vertically. J represents the
pipe leading from the source of vapor supply,

which may, of course, be located at any con- |
piston-rod B*
- of the jackets surrounding each of the cylin-
-ders, and a constant circulation thus be main-
; tained.

venient point. At 7 this pipe is branched,
one branch leading to the top of the cylinder,
where a check-valve J' is provided, and the
other branch leading to the bottom of the

pump-cylinder, where a check-valve J?is pro- |
-lows: The machine is started by starting the
revolution of the fl y- wheel D.~ The motion
~of the piston-head B’ of the pump B, whether
1t be up or down, forces a charge of gas out
of the pump thr 0110'11 the pipe J I3 to the inlet
JY% of each eylmdel
timed that the inlet /' or /3, as the case may
be, will not register with the inlet J¢ until

the piston B’ of “the pump has traveled about

vided. J® represents the pipe leading from
the pump to the cylinders. Connected with
this pipe J®is the pipe controlled by the check-
valve 7* and also the pipe controlled by the
check-valve 77, the valves j* and 4% being the
check-valves governing the exhaust- pipe
from the pump. It will thus be observed
that at each stroke of the pump-piston B’ a
charge of gas is forced through the pipe J°.
This pipe, as shown in Fig. 3, is branched, as
at J*and J°, the pipe J* leading to the cyl-
inder A and the pipe J° leadmw to the cylin-
der A’, the inlet for the cyhndel A being
shown at J¢ Figs. 1, 4, and 5, and the cylm-
der A'h cwmg a corr esI)onchn o'inlet. The ex-
haust from each cylinder is shown at J7, Figs.
4 and 5, there being, of course, one inlet a,nd
one exhaust for each cylinder.

It will be observed by reference to Fig. 1
that the inlet is an opening elongated ]1011—
zontally, as shown by the dotted ]mes in that
figure, and 1t will also be observed by refer-
ence to Fig. 4 that the exhaust-opening is
somewhat lar ger than the inlet-opening. It
will be fur 131101 observed by reference to Ifig.
4 that the upper end of the piston-head is

~provided with an inlet /" and an outlet /2,

6o

and that the lower end of the piston-head is
provided with an inlet f® and an outlet f4,

the inlets ' /* being substantially the same
shape and size as the inlet for the cylinder,

while the exhaust-openings f*f*are Substan-
tially the same shape and size as the outlet
J7 of the cylinder. It will now be seen that
when the piston is in its lower position the
inlet-opening /' in the piston-head will regis-

register with the exhaust J~.

eylinder - he&d the pmtltlon or defl

- heads.
spring ¢’ comes into contact with the wire F?

558,043

| ter with the inlet J° of the cylinder and the

exhaust f* will register with the exhaust J”
of the cylinder, and that when the piston
travels to 1ts upper position the inlet /° will
register with the inlet J°® and the exhaust /4
In order that
the gas as it enters J° /' may be prevented
from traveling directly across and passing
outthrough the exhaust f*J% Iprovide in each
ector K,
(shown in Figs. 4 and 5,) against which the
vapor will impinge and be foreed up or down,
as the case may be, into the cylinders behind
the piston-head.

By reference to Kig. 2 it will be observed
that the lower end of the piston-rod B3? of the
pump B enters a cylinder M. This eylinder
M constitutes a bearing for the lower end of

the piston-rod, and also forms a water-pump
for the purpose of forcing a circulation of
water around the duvmﬂ -cylinders A A’
Suitable chéck-valves may, of course, be lo-

cated at any conveunlent point in the System

each cylinder, so that by the motion of the
water will be forced into each

The operation of the mechanism is as fol-

The mechanism 18 so

one-third of its stroke, thereby compressing

the vapor in the pump to a pressure of, say,
twenty pounds to the square inch, more or
less.
“before the inlet /' or 72 registers with the in-

~While this operation is going on and

let: J° the exhaust-ports have registered with
each other (because of the fact that they are
larger than the inlet-ports) and the burned
gases from the previous explosion have es-
caped, or at least substantially all of the
burned gases have escaped. The inlet-ports
then register with each other and the gas or
vapor enters to the interior of the piston-
head, strikes the partition K and flows up-
ward and fills the space between the cylinder-
head E?and the piston-head I. Should any of
the burned gasesremain they would be driven
out by the hlﬂhel pressure of the new gas.

The continued r evolutionof the fly-wheel now
moves the piston upward until the inlet and
exhaust ports are ¢ut off and the charge of gas
18 compressed between the piston and cyhndm

The movement continues until the

and passes over and separates therefrom,
when a spark will be formed that will ignite
the eharge of compressed gas, thus forcing the

75

80

o

95

| Jole

105

I1O

115

120

125

130




plston-head downward to 1ts lower posmon -
‘but as the piston-head reached its upper po-
sition and the gas was ignited by the spark

IO
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the inlet-port f Tand exhaust—pﬁrt f*have reg-

istered with the inlet-port Jand exhaust-por Tt
J7, the return stroke of the pump has
. lower end of the cylinder with the new charge
of gas, and as the piston moves down the |

chm ge of gas in the lower end of the cylinder

18 compr essed and the operation is repeated |

~ Thus the piston in each cylinder is drivenin

: ~tilting the arm IT at each end of each str oke of
the plstons and this tilting of the arm M tilts

20

each direction by an explosion of gas.

This has the e

ton in the cylinder A. tect of

the lower end of the pltman I’ and carriesthe
crank on the crank-shaft over its dead-center.

- Itwill be seen that by the above mechanism
I have very largely increased the capacity in
a given weight and size of machine, because

1 lmve, in the first place, so mranﬂ'ed the
- mechanism that the piston-head is given an

shaft; or, to putitin another way, the mech-

anism is S0 arranged that the explosion will

- take place on each side of the piston-head.

This enables me to reduce the size and w ewht_ |
~ of the ﬂy-wheel to & minimum and also to re-

35«

duce the size and weight of the cylinder and
the other parts to a minimum.

- provided two eyhndels such as abme de-

_..._40

o two, I am enabled to obvmte dead-centers and
- to concentrate the power of both eyhndms_
- upon the suwle point in the crank- shaft.

45 Again, by the 111;111?3,‘51011 of the piston-rod of

seribed, thereby again enabling for a given
horse-power the Ieductmn of the size and
weight of the machine.
the two cylinders and a sing 16 pltmfm for the

- the vapor-pump as a piston for the water-

- to the size or wewht of or expense of the ma-

'j .6_'0_

pump,lamenabled, without materially adding

chine, to keep a constant circulation of water

> around the cyhndels thereby keeping them

: cool and increasing the explosive force of the

S0 also by th1s construction, after the
1110(,113,1113111 18 started, I can, by pr oviding a

. suitable valve J'in the ﬂ'&sﬁ-mlet pipe J, admit
55
- crease orincrease, as desu-ed the speed of the
engine without the necesmty of - applymﬂ

more or less air with the gas and ther eby de-

br ahmn-powel to the fly-wheel. |
It is obvious that many of the minor fea-

tures of my invention might be altered or dis-

- pensed with without depa,l ting from the spirit

- thereof, and I would have it undel stood that I

R eontemplate any obvious mechanical changes

| | '  _65

or substitutions for the parts shown and: de-—'

scribed.
‘What I claim i ig—

1. In a gas or vapor motm the emnbmﬂtlou

_. As
- will be seen by reference to Fig. 1, the p1st01:t.
in the cylinder A'is slightlyin adv&nee of the

‘piston in the cylinder A, so that the pistonin
the e¢ylinder A’ will r each the end of its stroke
and start back slightly in advance of the pis- |

Again,Thave

Again, by means of

with two cy lmders arranged ad Jaeent to each
other and pistons Worklnc" therein, of a com-
‘mon pitman connected to and cauled by both
‘pistons,said pitman connected with the crank-
‘shaft and having no connection or bearing
illed the | except with the clank-shaft zmd plstons sub-g
'513&11131&1137 as described. =

- 2. Inagasorvapor motm the combmatwn-
‘with two vertical cylmdels armnﬂed adjacent
to each other, plstons in each, and each pro-
vided with an opening in its 81(16 of a cross-
head connecting the pistons, and a single pit-
man carried by the er oss-head, the 1attel hav-
ing no bearing or connectlon except with
:the plstons a;nd pltman subst&ntlally as de-
fsel 1hed. |
3..Inagasor V&p()l motor the combmamon_
-of two Veltlcal cylinders arlanwed ad]acent
t0 each other and each having an opening in
its side, a plston in each cyhnder a single
CI’ oss-hea,d one end of which is pivotally con-
nected with one piston while the other end
is pivotally connected with the other plston
‘and a pitman integral with or rigidly con-
nected to the cr oss—hea,d said cross-head hav-
ing no bearing or conneetwn except Wlth the

ﬁ plbt()llS S‘le‘%t&lltl&]ly as deseribed.
- . explosion at each of its strokes, or, in other |
~ words, at each half-revolution of the crank-

30

4. In a gas or vapor motor the combm&twn

)
P

70

75

30

9¢

95
:; of 6wo ver tical cylinders, each having an elon-
‘gated opening in the mde, ) plston-he&d n
‘each cylinder, an opening in the side of each
| piston-head and a connection extending from
each piston through the opening to a smn*le;f_
shaft, said eonneetlon working in the verti-
cal elong&ted slotin each cy hnder and plston |
substantially as described.

5. In a gas or vapor motor the combmatmn |

of two vertical cylinders, a piston in each cyl-
inder and connections from each piston toa
common crank and crank-shaft,a gas-inletand
‘a gas-outlet for each cylinder a,nd means for
-1D111t1110 the gas, in each cylmder said parts
fso arranged that the gas in one ¢ylinder will
| explode sh ghtly in a,(lvcmee of the explosion
in the other eylmdel

scribed.

- 6. In agasor vapor 1110’501:- the eombmatmn
of twover tlea,l eylmde1 s,each havinga piston-
‘head, a gas-inlet and a burned-gas outlet for
each ey lmdel connections from. each piston-
head to a common crank and crank-shaft and

means for igniting the gas in each end of each
! eylinder, Smd par ts 80 a?mnﬂ'ed that the gas
inoné end of one ¢ylinder Wﬂl explode sli ﬂ'htly ﬁ_
inadvance of the explosion in the correspond- =~
ing end of the other eylmdel substantmlly-_ e

as desellbed

7. In a gas or vapor mot01 the combination

with two cy1111ders,each 11&v1n0‘a,plston-head o
a gas-inlet and a burned-gas outlet for each
cylinder, asingle pitman. connected witheach -
Ppiston, and means for igniting the gasineach
end of each cylmder ‘said parts armnged SO

Substantmlly as de—'

10§
110
115 |
1 ;znj .'

130

that the gas in one end of one cylinder will
_e:xplode shfrhtly in advance of the explesion
in the corresponding end of the othel cylm- »
| der, substmmally as descnbed ' |
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3. Inagasorvapor motor, the combination.
with the ¢ylinder havinginlet and outlet ports
Tor the freshand burned gases respectively, of
the piston, having a deﬂeetor or diaphragm:
against which the fresh g

gases strike, said de-

| _ﬂeetor having its side 'edges extended in a

-~ plane parallel with the longitudinal plane of |
-~ the inlet and outlet, and said edges termi-
- nating closely adjacent to the outlet Sllbsmn-:
;tmlly as described. .
9. In agasorvapor motor the combmﬂbtmn;
 with the cylmder' having inlet and outlet
~ports, of the piston, having a flanged end, in-
~let and outlet ports in said flange, and a de-
flector opposite the inlet, said deflector hav-
- 1ng its side edges extended in a plane parallel
. with the longitudinal plane of the inlet and
~outlet, and said edges terminating closely
~adjacent to lhe Outlet Substzmtmlly as. de—-.
‘seribed.

- 10
. I§

20

- 10. Ina Was or vapor motor Lhe cmnbma,tmn

deseribed.

-11. Inagasor vapor 1110‘[01* Lhe Gombma’[mn: |

'-;:Of a cylindel having inlet and outlet ports,

-~ -and an elongated slot in the side thereof, a
~ piston 1n SELlC]. cylinder having its end flanged

35

40

45

50

to cover said elongated slot in the'eyliuder, a
shaft connection extending from said piston
through the ecylinder-slot, inlet and outlet
ports in the flange on the piston-head, and a

cylinder shaped to projectinward and fill the
space 1n sald flanged end of the piston, sub-
stantially as described.

12. In a gasor vapor motorthe combination
of two vertical cylinders each having inlet
and outlet ports, and an elongated slot in the
side of each, a piston in each cylinder,
piston having at leastone end flanged to cover

sald elongated slot in the eylinder, a shaft con- |

nection extending from each piston through
the cylinder, a common crank-shaft, inlet and
outlet ports in the flange on the piston-head,
and a deflector in each piston-head opposite

opening

with the eyhnderu a
| flanged end, and inlet and outlet ports 13_1161‘_6—; :
through, an electric contact, insulated from
the eylinder, projecting to a point adjacent
to the path of the piston, another opening in
- the piston-flange, and a contact-spring ex-
tending through the latter opening, substan-
tlally as deseribed.

deflector opposite the inlet, the end of the |

each |

theinlet, theend of each cylinder correspond-

ing with the flanged end of its piston-head
“projecting toward the interior of the cylinder
to substantmlly fill the space within the
flanged end of the cyhnder substantmlly as
: deserlbed | |

55

18. Inagasor Va‘upor motor the combination

of two VGI’th&l c¢ylinders each having an inlet
“and an outlet port, and an :elonga;ted slot In
| -the side of each, a piston in each cylinder,
“each piston having each end flanged to cover
-sald elongated slot in the cy.
| .eonneetwn extending from the piston through
“the eylinder-slot, a common crank-shaft, 1111013
“and outlet ports. in each flange at each end
-of the piston-head, a deflector on each end of
~each piston-head opposite the inlet, each end
-of each cylinder projecting toward the inte-
rior of the cylinder to substantially fill the
| space within the flanged end of the piston-
| - head, substantially as described. - |
of a cyhnder. having inlet and outlet ports | -
—and an elongated slot in the side thereof, a
piston in said cylinder having its end flanged
to cover said elongated slot in the cyhnder, a:
- shaft econnection extendmﬂ Trom said piston
~through the oylindeluslotﬁ 1nlet and outlet
ports in the flange on the piston-head and a
~deflector oppomw the inlet, substﬁgltmlly as |

14. In a gasor vapormotor, the combination

with the cylinder havingan inlet and an outlet
,the latter being opposite toand some-
-what larger than the former, of a piston hav-
“ing a cupped or flanged end, corresponding
“Inlet and outlet ports in the piston-flange,
a | and a diaphragm olaposﬂze the 1nlet substml-

tially as deseribed. o |

1nder, a shaft

8o

15. Ina gasor vapormotor, the eomblnatlon |

of the plston. having

16. In a gasor vapor motor, the combination
with the fly-wheel havingan eccentric groove,
of a rod, one end engaging the eccentric
groove, a rod to which the eccentric-rod is
engaged, said rod operating the gas-pump
piston at one end and the water-pump piston
at the other, substantially as described.

In testimony whereof I sign this specifica-
tion in the presence of two witnesses.

LEVI S. GARDNER.
Witnesses:
VW. H. CHAMBERLIN,
FLORENCE EMBREY.
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