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To all whom it may concern:
Be it known that we, ADAM DANNER, & sub-

~ Ject of the German Emperor, and GEORGE

~the followinfr to be a full, clear, and exact de-
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ROTHENBUCHER, acitizen of theUnited States,
both residing in the city, county, and Stateof

New Yorx, have invented certain new and
useful Imprwemﬂnts in  Carbonic - Acid or

other Gas Engines; and we do hereby declare

scription of the mventmn such as will enable

others skilled in the art to W]’.llCh it appertains

to make and nse the same, reference being
- had to the accompanying drawmws and to let-

. ters of reference marked there{m whlch form
15 '

a part of this specification.- |
This Invention relates to new and useful

- improvements in carbonic acid and other gas
~engines and it consists in the censtructlou
. cmd arrangement of inlet and outlet valves to
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the piston of the engine and inthe governor,

whereby carbonic acid gas and similar gases.

may be utilized to actuate the engine.
It consists also in the arrangenient and

combination of parts heremafter described

and claimed.
In the drawings Flgurel is a side eleva-

“tion of the 1mproved engine; Fig. 2 a plan

view thereof; Fig. 3 a transverse sectlon en-
larged of the mlet and outlet valves and the
piston of the engine. = Fig. 4is a vertical sec-
tion of the valve
view of the governor, and I‘m 6 an enlarwed
detail transvel S@ section par tly broken away,

~ of the same.

35
- connecting rods between the crank of the fly

- eylinder 6.
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In the dr a,wmfrs a represents the fly wheel
of the engine; b the steam cylinder and c the

wheel and the piston d which works in said
_ T'he connection between the fly-
wheel a and piston d and the construction of

the parts do not differ from the arrangement
and construction in ordinary engines.

Entering the head of cylmdel b are two
pipes: the inlet pipe e and. outlet or exhaust

pipe /. The inlet pipe e is provided with a

rotary or oscillating spindle valve g opemted

by the handle 2 and the outlet pipe is also

~the handle 7.
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provided with a similar valve ¢ operated by
These valves are preferably

arranged alongside each other so that they
may readily be operated by the governor / in
‘the manner hereinafter described.

IFig. 5 is an enlarged plan

|
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.

drum n.

| The ﬂ‘m"emm k con31sts of the shaft Z con-

nected by suitable mechanism m to the erank
of thefly wheel@. Inthedrawingsthismech-
anism consists of aseries of csha,fts and cranks

so geared that the.rotary motion of the fly-

wheel is communicated to the crank I’ of the

shaft ! of the governor, but it is manifest that

any other suitable means of communication
between the fly-wheel and the shaft / may be
used without departing from the spirit of our
invention.
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- Between the ends of sha,ft lis keyed the_ '

Loosely sliding on said shaft [ is
also placed the sleeve o carrying the arm 9
designed in its revolution to normally strike
upon and operate the handle 7 of the inlet
valve g. This sleeve o is provided at its op-
posite end with the collar 9. Extending from
the drum » and pivoted thereto are two elbow
levers r r the free arms s s of whlch are pro-
vided with adjustable weights s’ s’ connected

by a spiral spring ¢, a.ll as Shown in Figs. 5

and 6.
The short drms w of the elbow levers 7 7 en-

gage in suitable recesses » in the collar g of
sleeve o keyed to the shaftl. Near one end
thereof isthe pr o;jectmﬂ' cam arm v, designed,
when said shaft-is rotating to perlodleally

strike against and opemte the handle of out-

let valvefa R
The operatmn is as follows: A drop of lig-

uefied carbonic acid gas ora suitable volume

of other gas passes throun*h the inlet pipe e
when the valve g Is opened into the eylinder
b actuating the piston d thh in turn thr ouﬂ‘h
The fly-wheel i in rotatmn' actuates the shaft ]
of the governor k throu gh the connecting
mechaulam m. The SthftZ in rotating carries
the arms p and v which arms are so placed on
said shaft that they will alternately come in
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contact with and push over the handles 2and

7 of the inlet and outlet valves g and < re-

spectively. When the shaft [ of the governor
is rotated by the outward movement or ex-
pansion of the piston d through the ﬂy wheel
and connecting mechanism, the arm v.will,
when the plston has traveled the entire lenﬂ't_u
of the cylinder or the entire length of its
stroke, strike against and throw over the han-
dle 7 of the outlet valve 5 and thus open the
outlet. Again at the inward stroke of the
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piston, the arm p of the shaft [ of the gov-
ernor will strike against and throw over the
handle & of valve ¢ and thus open the in-
let to the cylinder. It is to be understood
thatnormally the handles A and 4 of the valves
are thrown by springs /A’ into such a position

that the valves are closed and the opening of

these valves is controlled by the governor k&
through the arms p and ». As already ex-
plamed the arm p operating the inlet valve

~ 1s not carried by the shaft [ of the governor

- the-engine exceed a certain-preseribed speed |
‘the governor & through the rapid revolu-

but by the sliding sleeve o thereon. Should

tion of its shaft / will either refuse to open

~the inlet valve g or will only open the same
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to a slight extent (by the contact of the
ourved ends of the handle A, and arm p)
thus reducing instantly the excess of speed.
This is accomphshed by the drum o and el-
bow levers 7 » which latter, when rotated rap-
idly by said drum tend to throw oif at a tan—-

gent the spring controlled weight arms s” §/,

when the arms u operating in the recesses u
of the sleeve o0 will slide the sleeve outward

and thus throw the arm p out of alignment or

- contact with the handle 7 of the inlet valve
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to a greater or less extent. When the speed
slackens the springs { tend to return the arms
r r and thereby the sleeve o and its arm p to
the normal position when the outlet valve
will: be opened to its normal extent. Itisob-
vious that any valve may be adapted to be
controlled by the governor % although the
form shown in the drawings will sufﬁee to
illustrate the spirit of ourlnventlon

Having thus described our invention, what
we clalm asnew,and desire to secure byLetters
Patent, is—
1. The combination of the cwlmder the pis-
ton, eonnectlnﬂ' rod and ﬂy-wheel of an en-
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oine, with the inlet and outlet pipesarranged
parallel to each other and entering the end of
the cylinder, the inlet and outlet valves ar-

ranged alongside each other and provided
with extending handles, and with the gov-
ernor consisting of a shaft operated directly

by the fly- wheel and sleeve splined to said
‘shaft and wewhted elbow levers pivoted to

sald shaft a,nd adapted toslide said sleeve on
sald shaft, said shaftand sleeve being adapted
to operate respectively the outlet and inlet
valves, substantially as described.

2. The combination of the eylinder b, pis~
ton d, connecting rods ¢ and fly-wheel a, with
‘the shaft A mechanism whereby the fly-wheel
rotates S&Id shaft, the drum n, keyed to said
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shaft, elbow levers T controlled by spring 7

-and pwoted to said drum, a shdmn* sleeve o

splined to said shaft [ and adapted to be op-

‘erated by said levers 7 7, and arms v and p
carried respectively by the shaft [ and sleeve

0, and with the inlet pipe ¢, outlet pipe 7, ar-

the ends of the cylinder, inlet valve g, outlet
valve 7, said inlet and outlet valves bemfr

handles % and j respectively, all arranged so

they will alternately operate said valves g and

2 by the arms v and p alternately engaging

and throwing over the handles j a,nd I re-
spectively, substa,ntla,lly as described.
In testimony that we claim the foregoing

we have hereunto set our hands this 13t11 da,y

of December, 1892.

ADAM DANN ER.
GHEORGE . ROTIIEL LUCIIER

Witnesses: |
ALFRED GARTNER,
WM. D. BELL.
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1&110*ed parailel with each other and entering -

p10V1ded with projecting spring eontmlled

that when saidsleeve oandshaft [ are rrtated |
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