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To all whom it may concern:

Be it known that I, ROBERT MANN LOWNE,
a subject of the Queen of Great Britain, re-
siding at Leicester House, Kast Fmehley,
.uO]ldOIl in the county of Middlesex, England,
have mventpd certain new and us,eful Im-
provementsin Motive-Power Engines,of which

the following is a specification.

My invention relates to a method of obtain-
ing and transmitting power by means of a
vacuum or partial vacuum caused within a

cylinder or vessel, the vacuum orpartial vacu-

um causing the external air to operate a pis-
ton and other appliances forobtaining motion,
In carrying my invention into effect I em-

- ploy a cylinder with a piston of any conven-
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wheel.

“of the

1ent construction which shall fit as nearly as

possible air-tight into the eylinder and at the

same time be capable of moving freely, and I
employ suitable guide-bars for keeping the
piston parallel,suchguide-barsbeing attached
to the piston and moving with it. 1 connect
the piston to a connecting-rod, which is at-
tached to a ecrank and shaft carrying a fly-
The cylinder, piston, guide-bars,
crank, and shaft with fly-wheel may all be of
ordmary construction.

According to my invention I form an open-

ing of any convenient and suitable size at the |

end or thereabout of the cylinder and I cover
this opening with a flap-valve or other con-
venient va,lve, which I cause to be operated
by an eccentric, cam, or pin attached to the
crank-shatt or the fly-wheel; or the flap or
other convenient valve may be operated in
any other suitable manner, the object being
to open and close the opening into the cylin-
der or vessel. Close to the opening into the
cylinder or vessel I arrange a flame or fire,
caused by the combustion of 2as or gases, gas
and air, spirit, oil, or any other combustible
substance or material. The object of the
flame or fire 1s to fill or partially fill the inte-

rior of the cylinder or vessel with flame or

gases or flame and gases at a very high fem-
perature during the strokeor part of the stroke
piston. When the cylinder is full or

partially full of flame or gases or lame and
cases at a very high temperature, then the
flap or other convenient valve 18 caused to
close by any suitable mechanical means and

| the flame or gases or flame and gases in-

stantly become cooled fo about the same tem-
perature as the cylinder itself. The flame or
highly-heated gases or the flame and highly-
hea,ted gases on becoming cool contract ac-
cording to the difference between the tempera-
ture thel eof when the valve is closed and that
of the eylinderitself. The contraction of the
flame or highly-heated gases or the flame and
highly-heated gases when the valve isclosed
causes a vacuum or partial vacuum within
the cylinder or vessel and the external air ex-
erts a pressure on the piston which forces it
in the direction of its stroke and operates the
working parts of the motor.
- According to my invention, instead of em-
ploying a eylinder and piston of ordinary con-
struction I may employ a vessel of any con-
venient form, and instead of a piston I may
employ a flexible diaphragm, and when the
motor is only required to obtain a recipro-
cating motion I may dispense with the erank
and fly-wheel and may operate the valve in
any convenient manner by means of the mo-
tion of the piston; or I may dispense with the
piston and employ the flexible diaphragm,
operating the valve directly from it.

When convenient, I may employ two or
more openings into the cylinder or vessel and
cover them with a valve or valves for the pur-
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pose described, also for better supporting the

combustion of the flame, 1n order for it better
to enter and fill or partially fill the cylinder
or vessel, I may admit air through the open-
ing or openings mentioned, or I may admit
air through another opening or openings,
which I may arrange and cover, and stop the
air entering from time to time in any con-
venient manner. 1he piston, as before stated,
has two guide-bars attached to it.

rod. Over the guide-bars 1 arrange a split
mefallic ring, which fits closely against the
body of the piston. Over this metallic ring
I arrange another similar ring with its spht
at a di Telent point of the eueumfelence of
the piston. Over this second ring I place a
plate, which fits over the guide-bars and is
kept in position 80 as to exert a pressure on

e

To the |
center of the piston I attach the connecting-

95
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the rings by spiral springs fitting around the

ouide-bars and the pressure of which canbe
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regulated by screws and nuts or by clips and |
set-screwg, or by any other suitable means.
This method of arranging the piston, guide-
bars, and packing-rings is applicable as a
g substitute for the trunk-pistons of trunk-en-
~gines generally. When necessaryto keep the
- cylinder or vessel from becoming too hot, I
surround it with water or with elrculatmﬂ'
water in any convenient manner.
10 The advantages of the motor aceordmn* to
my invention are extreme simplicity of 1ts
workmg parts,combined with great power for

‘1ts size, and ease and safety of its manage- |

ment, also its reliability and Steadlness in
15 workmﬂ'

When workingthe engine by the consump-
tion of gas, I employ, by preference, a ring-
shaped Bunsen bur ner of such proportions as
1o bring the flame as close as possible to the

20 opening in the end of the cylinder.

- In order that my said invention shall be f
more fully understood and readily carried
into effect, I wiil proceed, aided by the accom-

- panying drawmgs, more fully to describe the

25 Samnmse.

In said drawings, I'igure 1 is a side eleva- l
tion, and Fig. 2 is a plan both partly in sec-
tlon, of an engine constructed according to
my invention. Fig. 3 is a detail view of “the

30 piston and cylinder pm‘tly in section. Fligs.
4, 5,6, and 7 are detail views of parts herem-
aftel deserlbed Figs. 8 and 9. are respect-
ively a plan and side. elevation of the piston,

- cylinder, and connecting-rod, partly in sec-

35 tion. FKigs.10and1l are 1espect1vely an edge
and face view of the valve. Fig. 12 is a rear
elevation of the burner. Fig. 13 is a verti-
cal section of the same, and I‘ur 1418 a plzm |
of the same.

40  « 18 the cylinder or vessel. _

| b is the piston. |
¢ ¢ are the guide-bars.

d is the-eonneeting-rod. . | |

¢ 18 the crank.
 fis the crank-shaft. |

g i1s the fly-wheel. |

g" is a pulley for transmitting power.

h is the opening into the cylmdm

- R/ i8 the position of the flame on entering

5o the eylinder.

1 1s the flap-valve.

7 18 the eccentric for opening the valve.

j is the eccentric-rod.

- 2*18 a movable projection wml{mw on the

55 eecentrw -rod and attached toaspiral spr 111 7°

J* 18 a spiral spring weaker than j;° and
‘which a,ets In an opposite direction.

k is a lever attached to the valve-spindle %’
a,nd carrying a pin k°.

6o [*is a connecting-piece, which carries the
valve 7. |

[ is a water-jacket. | |

m is a ring-shaped Bunsen burner.

- misasupply-pipe, having a stop-cock n’ for

65 admitting gas to the burner m.

'n? is a small pipe terminating with a small

small jet of gas burning for the purpose of

lighting and keepmﬂ' the Bunsen burner m
alight.

01is a screen and short chimney placed par-
tially around and extending above the bur-

70

ner m, the object being to pmtect the flame

and at the same time create a draft for the
burner. The chimney o may be extended in
length and carried into a flue for taking off
the products of combustion; but when the
engine is worked by the consumptlon of gas,

as shown in the drawings, the smell of the
8o

Bunsen flame is not greater than that of an
ordinary gas-stove, and 1t 18 quite a matter of
taste whether it is necessary to lead the ¢him-
ney o into a flue or not.

Having mentioned the different, pm ts Wlth._

reference to the letter s, I will now explain the
working action of the engine.

For engines such as that shown in the draw-
ings, when the gas is not permanently laid on,
an india-rubber pipe is brought from any gas-

supply pipe, the size being according to the

size of the engine. Kor small engines sunit-
| able for drwmﬂ‘ sewmﬂ‘-maehlnes, large au-

tomatic Amemcan organs, harmomums and
a variety of purposes ta,kmn' a similar amount
of power, an ordinary fish- tail burner will ad-
mit sufficient gas for working the engine at

75

90.

95

full power and the india-rubber pipe may

forconvenience be attached to such burner for

obtaining the supply of gas. The india-rub-

ber pipe “must now be attached to the pipe n

and the gas lighted at the jet n®. The stop-

OO

cock 7’ is turned on and the gas passes through

the jet n® and lights as a Bunsen flame at h
passing up the chlmney 0.

In starting the engine its working may gen-
erally be deser ibed as follows: The ﬂy-wheel
¢, on belng pulled round by hand in the
direction of the arrow, draws the piston

105

through the cylinder and at the same time

dmw& the Bunsen flame through the open-

1 Ing /v in the end of the eyhnder The valve

13 caused to close by the eccentric before

the piston finishes its forward stroke. Al-

most immediately upon the closing of the
valve the flame which has entered the cylin-
der contracts and causes a vacuum within
the cylinder behind the piston. The fly-
wheel is still moved by hand until the crank
passesitsdead-point. Then thepressureof the
external air forces the piston back, working
the crank and fly-wheel with a forece accmd-
ing to the amount of rarefaction behind the
piston. The momentum of the fly-wheel again

draws the piston forward, causing the ﬂa,me

again to enter the cyhndel and again to cause
& vacuum in it, and SO on as 10110' as the en-
gine runs.

1o more particularly describe the action of

the engine I will explain that the valve is

closed by means ol the spring 7° and projec-
tlon y° butting on the pin %* at about three-

IIO
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quarters stroke of the piston and it is held

shut by the compression of the spring % by

jet at n®, which by being llﬂ‘hted will keep a 1 the action of the eccentric. Immediately on -
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until the eff
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the contraction of the flame the valve is fur- !

ther held shut by the -atmospheric pressure

acting on the outer side of the valve only and
holdmﬂ' it against the opening A into the cyl-
inder. ThlS force is exerted upon the valve

iscompleted. Then the valveopens. Thisis
effected by means of the equilibrium being
restored between the inside and outside of the
cylinder. Atthesametime the eccentricliber-

ates th'e valve by moving the projection 4° and

spring j away from the pin &% while the light
spring 7* pulls upon the pin 1t and opens the

valve directly the ethbrlum is restored, and

the light spring j holds the valve open antil
the progeenon 7* and spring 7° again. close it.
After the effective stroke of the piston has

~‘been completed, whatever products of com-
~ bustion may be behind the piston are forced

20

out of the eylinder through the opening & by
the completion of the str oke of the piston.
The piston shown in Fig. 3, is constructed

- and guided according tc my invention and

25
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* the clips b° 0.
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which I employ asa substitute for a trunk-pis-
ton. b isthe body of the piston, to which are
fixed two guide-bars ¢ ¢. 0’ is a joint and
pin, which carries the connecting-rod d.
b? are split metalliec rings. 6% is the plate for
keeping the rings in position. 0% b* are
the spiral springs for holding the plate 0°
upon the rings 6. The rings are kept by this

means 1n close contact w1th the body of the

piston b. The springs are kept in position by
The guide-bars ¢ ¢ run in
bearingsc¢’¢’. The advantages of this piston
are great lightness of running, steadiness of
action, and at the same time 1t 1s practically
perfectly air-tight. 1 arrange the split part
of the rings opposite one another and at
right angles to the plane of oscillation of the

connecting-rod, so that, although the bedy

of the piston may wear atthe top and bottom
fromtheangularand oscillatingpull of the con-

necting-rod, yet the sides of the body of the

piston are not subject to this wear and will
therefore keep close to the eylinder. This is
the reason why I place the split parts of the

rings at the sides, for then the splits do not
require:any packing, as the body of the piston

practically prevents air from passing. Iigs.
4,5, 6, and 7 are elevations showing, respect-
Wely, ‘the body b of the piston, the rings 0?

and the plate b°
In the form shown in Fig. 81 emplov one |

cuide-bar ¢ instead of two, and I split the

connecting-md d, having half on each side of’

the guide-bar and its bearing, or 1 may still
further modify it by having the connecting-
rod on one side of the guide-bar only. The
flap-valve 1 preferably employ is formed of a
number of thin plates of steel graduating in
size, as shown in Figs. 10 and 11.

The object of making the valve of a num-

ber of plates is that they act one upon an-

other in a similar manner to the action of the
plates of a carriage-spring and prevent the
shock which would otherwise occur every time

ective return stroke of the piston

b* |

|

the .vallvé'was.elbsed. A valve made of a

number of plates 18 applicable to valves of
engines generally where it is desirable to re-

| duce the shock of the valve striking its seat.

I will now more particularly describe the
hurner with respect to Figs. 12, 13, and 14.

m is a flat metal box with an opening A’ right

throughit. Attached toor partof misa tube
m’, with a plug in ‘the end carrying the gas-
pipe n and jet n’. m?is an opening into the
tube m’ for admitting air. m?®is a partition

of ‘'wire-gauze for 'preventimn' the gas from

lighting w1th1n the tube m’.  The gas and air
ordma,rlly burn outside the opening A/, al-

though without the wire-gauze thele would be

danwer of the gas lighting in m/.

What Ielaim,and deswe to secure by Letters

Patent 18—
1. Iu an engine, the- combmatlon with the

75

80

cylinder havnw an opening therein, a burner

| arranged at Said opening, a valve for closing

said opening, and means for closing said valve,

of a spring for opening the Valve when the'
equilibrium between the interior and exterior

of the cylinderis established, substantially as
set forth.

2. In an engine, the combmatlon with the
cylinder having an opening, the burner ar-
ranged at said opening, and a valve for clos-
mﬂ*smd opening, of the eccentric- rod, a spring
connected with smd rod for closing the valve,

{ and a spring for opening the valve, substcm-'
| 100

tially as set torth.
3. In an engine, the combma,tmn with the

90

95

cylinder havmﬂ' an opening and a V&lve for

closing said opening, of a spring for holding

saad V.:lee normally open and the burner ha,v- |

ingtheopening " arranged opposite the open-

ing in thecylinder, substantlally as set forth.
4. In an engine, the combination, with the

cylinder having an opening and a V&IVG for

closing said opening, of a spring for holding
sald valve normally open, the burner having
an opening arranged opposite the openingin
the cylinder, and the auxiliary burner % ar-

ranged near the latter opening Subst&ntlally‘

as set forth.

5. In an enfrme, the combination, mth the
cylinder having an opening and a valve for
closing said opening, of the burner having
the vertical box m, prowded with the open-

ing »’, arranged opposite the opening in the

cyunder and a semicircular chimney or screen
arranged against the box m and surrounding
the valve and said opemn o Y/, substantlally
as set forth.

6. In an engine, the combma,tlon with the
cylinder having an opening, the burnel ar-

ranged at the said opening, and a valve for

closmcr said opening, of a rod on which said
valve is mounted, a crank having a pin on
sald rod, the eeeentmc rod, & Spring connect-
ing the eccentric-rod with said pin, and a pro-

-Jectlon on said eccentric-rod adapted to strike
said pin, subbtantlally as set forth.

7. In an engine, the combination, with the
cylinder having an opening and a valve for

IC5
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closing said opening, of a burner having the
flat box m, prowded with an opening oppo-
site the openingin thecylinder, substantially
as set forth.

8. In motive-power engines, the combina-
tion of working cylinder a, having one of its
ends open to the atmosphere the smn'le small
opening A in its other end a,dapted for the
double purpose of admitting flame to the eyl-
inder and exhausting the | gas therefrom, a

burner-box commumcatmn‘ with said open- |

ing h, the valve 7, gua,ldmcr the opening A,

- means for operating said valve for_openmﬂ'

20

~and closing sald opening,

a burner in said
burner-box for supplying flame and heated
gas directly to the interior of said working
cylinder a through the said opening h, and a
piston located in “said cylinder, substa,ntla,]ly

as set forth.
9. In an engine, the combination of thecyl-

inder a, piston b, an opening % in one end of

ameter than the interior of said cylinder, a
| valve 72, means for 0perat1nﬂ' such valves to

open and close said opening %, and a b urner 23

m for supplying flame and heated gas to the
interior of the eylinder a through said open-
ing h, said burner being arranﬂ*ed trans-

VGI‘SPly to as eontradlstmwulshed from co- -

axially with said opening substantmlly as set
forth.

10. In a low-pressure engine, the combina-
tion of a cylinder, the piston-body working
in said cylinder and havinga connectmﬂ'-rod
the spring-pressed plate b3, the split rings ar-
ranged between said plate and plston-body,
and means for operating said piston in the
cylinder, substantially as set forth.

ROBERT MANN LOWNE.

VVitnésseS:
B. J. B. MILLS,
CLAUDE K. MILLS

the cylinder proper and bemg of smaller di- l Both of 23 Southampton Buidings, London
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