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ICATION forming part oi Lietters Patent No 207,329, dated April 22, 1884,

(No model.)

To all whom 6 may concern :

Be it known that I, 8. L1.oYD WIEGAKD, a
citizen of the United Smtes residing at Phila-
delphia. in the county of Phllddt‘lphlc and
State of Pennsylvania, have invented certain

new and useful Improvements in Gas-Iingines;

and I do hereby declm"e the following to be a
sufficiently iuil, clea:
thereof as to elmblc others skilled in the aLt
to make and use the said 1nvention.

This Invention relates to that class of gas-

engines wherein air under compression, to-

%tnel with a charge of explosive gas or com-
bustible vapor nnnnled with air, so as to form
an explosive 11171};t.m'e, isignited and exploded
or burned in a c¢vlinder, so as to propel the
piston therein contained, and has for its ob-
ject the simplification of such engines in con-
struction and corresponding reduction in cost
of manufacture thereof, and at the same time
an economy in gas or other combustible con-
sumed and ueater facility of running at high
speeds without involving frequent (,lc.;msmn
of the working -smlacas “of the cylinder and
piston.

To thisend the m,tm ¢ ot this invention con-
sists 1in the combination, with the exploding-
cylinder of suen engines, of a trunk or long
piston having channels through whiech air is
foreed 1nto the exploding-cylinder, and work-
ing through a packing located considerably
below the portion of the cyvlinder wherein the
gas 13 exploded and the power developed, such
¢yiinder and truuk or piston being in & ver-
tical position, and a larger piston formed in
the lower end thereof acting as a guide for the
lower end of the trunk, and also with suitable

valves, and the cylinder in which 1t recipro-
cates operates as an air-pump for purging the
working-cylinder from the charge from the
ptecedmn pressure-stroke, which function is
cifected by the peculiar adjustment of valves,
more fully hereinafter set forth; and in com-
bination with the above an igniting apparatus,
whereby leakage and expense of closely-fitted
working parts beretofore found necessary are
avoided; also, In measuring definitely the pro-
portions of gas and air introduced into the

cylinder at each compressing-charge by means

of pumps, the time of closing of certaln valves
of each being automatically varied and con-
trolled by aspeed-regulator, so asto introduce
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explosive charges sufficient to compensate for

any variations in velocity of the engine aris-
g from variations in resistance of work, and
by such automatic adjustment maintain nearly
uniform speed with an economy of fuel or gas,
the whole arrangement dispensing with the
necessity for the usual cooling -water jacket
and water-supply, andsecuring more thorough
combustion by reason of a higher temperature
of the cylinder and greater elastic force and
consequent power. As a result of the higher
temperature of the gases and air duaring the

working-stroke, a further economy 1s realize

by protecting the portion of the cylinder in
which the explosion or combustion is per-
formed from radiation, whereby the sensible

charge contributes to the elastic force of the
charee, instead of being absorbed by contact
with a cooling or radiating cylinder, as has
been heretofore practiced.

I will now proceed to fully deseribe thecon-
struction and operation of this invention, re-

ferring in so doing to the drawings annexed

and letters of reference marked thereon.

Figure 1 is a sectional elevation of the ma-
chine; Iig. 2, asideelevation; Ifig. 3, aground
plan; and the remaining figures show parts
of the apparatus 1n detail and modifications
thereof.

A represents the working or pressure cyl-
inder of the engine, having 18§ axis vertical,
with a jacket, A’, of non-conducting material,
on its upper part.

B represents a larger cylinder attached to
the lower part of the cylinder A, and in the
same vertical axial line.

C is a trunk or long piston workingthrough

a packing, D, consider ably below the lowest
pomt of the stroke or of the top of the pls-
ton C.

E is a second piston atm(*hed to the lower
portion of the piston U, and fitting in the cyl-
inder B.

Air is admitted through valves If into the

- annular space G in the eylinder B, around the

piston C, above the piston K. and below the
packing D, and is discharged from said annu-
lar space through channels H and valves or
valve J opening upward through tihe piston
C into the cylinder A above the piston C.

To the piston C 1s attached a connecting-
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~reach the packing D, and when the piston
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O through a rod, P, and rock-shaft P

.exhaust-valve

ply.

rod, K, communicating motion on the down-
ward Str'oke to the crank L. The stroke of
the erank L is such that when the pistons C
and It are at their lowest point in the stroke
the heated portion of the piston C does nof

Cis at its highest point of its stroke there

shall be a space between it and theupper end

of the cylinder A. The upperend of thecyl-

inder A is preferably made in the shape of a

truncated cone. Upon it is placed a valve-
chamber, A, containing the exlmust valve M,
operated byacamor e(,(,eutl ic, N, ontheshalt
The
adjustment of the eccentric N. relatively to
the erank L on the shaft O 1s such that the
M 1is closed during the entire
downward stroke of the piston,is opened dur-
ing the first part of the upward stroke, and
is closed during the latter part of the upward
stroke. so that the air for ced by the piston C
throngh the channels H into the cylinder A
blows throngh the exhaust-valve M during
the first portion of the stroke and purges the
cvlinder of whatever air or gaseous products

‘may have been in 1t previously, and during

the latter part of the upward stroke the tur-

ther supply of air is compressed 1n the upper |

part of the cylinder A.

Fig. 4 shows the cam operating the valve
of the engine, consisting of two parts or cams
N and N7 respectively shown separately in
sideviewin Figs.Za1d 6.

maintains the same angular position in rela-
tion to the crank, while the part N*issuscepti-
hle of turning upon the shait, and is controlled
in 1ts p(}SItlon b= a speed-regulator connected
to the pr Q]ectmg arms &,hown m Fig. 6. The
form of the eam N is such that the exhaust-

valve M is closed and theigniting-valve open

during the whole of the descending stroke,
and the form of the cam N® 18 such that the
igniting-valve V and exhaust-valve M areopen
during the first part of cach ascending stroke,
and bLoth valves, Vand M, are closed during
the latter part of the ascending stroke, for a
proportion of the stroke depending on the
adjustment of the cam N*as controlled-by the
regulator. The time of closing of the valve
M is varied by a centrifugal 1(,'[}111@{01 con-
nected with the eccentric or cam N.

Gas or combustible mixtures of air and va-
por are admitted into the cylinder A by a tube,
Q. from a gasometer, gas-pump, or other sup-
3y 1'110(,1121,1118111 hereinafter described,
whenever the valve M is open to the ’1[1’1]08-
phere, communication from the pipe Q to the

cylmdel A 1s closed, and communic Lt]OIl from

the pipe Q opens after the valve M has closed,
during the latter part of the upward stroke of
the pht{m C, and is again closed during the
whole of the descending stroke of the piston
C. The supply of eoml’}ustlb e gas or vapor

is preferably introduced by a pump, W, the

piston W’ of which moves in the same time

The partof thecam
‘marked N is keyed to the shaft, and always

297,329

and the inlet-valve W? of which opens and
closes at the same time as the exhaust-valve
M. sothatnogasor inflammable vapor is forced
into the eylinder A by the pump W during
the emptying of the produets of the previous
explosion from the cylinder A; but the pump
W returns the gas to the 5111)1)]\? pipe until the
inlet-valve W2 closes, which it does at the same
time that the valve M closes the cylinder A.
The effect of this is to force gas into the cyl-

inder A only during the time “when the airin
the cylinder A 1S nnderﬂmnw compression,

and the velocity of the piston compressing the
air and the piston compressing the gas being

relatively the same at all times,. the propor-

tions of gas and air are maintained, although

the qmntlty of air and gas compressed at each
stroke is varied to meet, the changing require-

ments for power to maintain uni‘form velocity
under varying conditions of work or load,
the opening and closing of the valve R bunn‘
varied in the same manner and by the same
means as the variable motion of the valve M
is effected.

Figs. 7 and 11 show sections upon an en-

larged scale of the igniting device, which con-
sists of a small chamber (nml ked T) suscep-

tible of being placed in fluid communication
or shut off from the cylinder A by a valve, V.

In this echamber T is a metallic bulb or tube,
S, which is heated by a iet of burning gas
forced in by a jet of air previously hea.ted hy
passing through a cirenitous pipe located 1n
the chimney, thmnnh which the waste pro-
duec sof the igniting- fame aredischarged,thus
securing by the heated air and gas- iLb su(:h &
temppmtnre of the tube S as to 10111t0 any ex-
plosive mixture entering the (*h..;unher T from
the eylinder A when the valve V-is opened.

The air for the jet flows from the pump B
through the igniting-chamber, as indicated by
:],1_10\\8.8110“ n in Fig. 11. The valve V is
made hollow through its stem or guide, with
aseries of openings madeacross both the lower
andupper part ot 1ts stem. The effect ol these
openings is to induce a enrrent of air down-
ward through the center of the valve when
the valve isopen and airis forceing out through
the exhaust-valve M during tlle purging op-
eration, in the same manner that similarly-
shaged chimney caps induce an outward cur-
rent from chimmneys by air blown across them.

Air at the same time entering between the
wings of the valve-guide, t]lG]ﬁ)lOtlll(’“t‘i of com-
bustion of the previous mplomon are effectu-
ally removed.

I‘w‘ 8 shows an igniter having a central 1n-
Suhted platinum wire, tllronﬂ*h which a cur-
rent of electricity may.be dlsolmrged to an-
other conducting-point connected with the op-
posite electmde or other source of electric cur-
rent, as has been practiced in the well known

“French Lenoir engine.’”

I'ig. 9 shows a small forcing-pump 'Ldfl,pted
to drive a jet of gas tmmhly through an 1g-
niting-flame, throuuh aQ 1111111(,1 A‘* into the

or nearly so, with the stroke of the piston O . cylmder A.
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Fig. 10 is a section of an igniting-slide of

the usnal construction, for transferring small
‘portions of gas in combustion in the cylinder

A from an external flame.

Neither of the devices shown in Figs. 8 9,
and 10 1s claimed as part of this mventlon
but may be substituted for the device shown
In Figs. 7 and 11 in conjunction with Other
featur es of this invention.

The valves M and U and 'W? or W?, as the
case may be, perform some of their motions
at fixed times relatively to the strokes of the
piston, and others at variable times, as con-
trolied by the regulator under-the influence

of the slight ch‘mu es of velocity due to varia-

tions 1in 1eblst’mce or work on the engine.

The cam N is double, or constructed in parts
N and N% s0 as to effect these results, and re-
sembles the cam shown in Letters Patent of
the United States, numbered 45,199, and dated
November 19, 18()4 for improvement in steam-
engines, one of Sfud cams, N', working always
Wlth a fixed angular adjustment to the erank
L, and the other, N?% being varied in angular
adjustnient by the action of a regulator to
which 1t 18 connected.

T'he operation of this machine i1s to produce
force by fluid-pressure in the cylinder A in a
mixtureof air and gas exploded therein, and to
dirive the piston downward, and thus rotate
the shaft, by meansof the ¢rank Land connect-
Iing-rod K, the return or upward stroke being
effected by the momentum of a fly-wheel, V,
turning the shaft O, and duaring the early part
of the returning or rising stroke of the pis-
ton © theair fromthe chamber G flows through
the valve M, expeliing the gases or pmducts
of combustion remaining in the cylinder A
from the preceding Strol{e, and during the
latter portion of the upward stroke a charge
of gas is Introduced and compressed, together
with the air confined in the cylinder A, and
this charge, with the air compressed from the
space & mto the said cylinder A, is ready for
explosion or ignition in the next descending
stroke. The volume ofairand gas compressed
in the space in the cylinder A is varied and
controlled by the change of the eccentrics N
and N’ on the shaft O in its angular relation
to the crank, which change is effected by con-
necting the said GCCGHtI‘iG N with a speed-
reg ulator, X, rotating with the fly-wheel V
anl 5114113 O, so that the awount of force de-
velopedin each succecding descending strokeis
graduated to compensate for any deviations

- from the normal speed of the engine during the

preceding revolution. Bylocatingthe piston-
packing below the heated part of the cylin-

der, difficulties arising from expansion of the !

partsexperienced inother gas-enginesin main-
taining a tight-fitting plston and cylinder are
ﬂavoided,-and, by permlttmg the cylinder to

be :ome heated, more prompt ignition of the

cnarge in the cylinder A is effected, and the

5 engine 18 enabled to run at higher speed. and

consequently to develop the sanie amount of

tofore been practicable; and, further, by not

cooling the cylinder A the elastic force of the

gas 1s maintained with a less expenditure of

 combustible material, and by regulating the

amount of air inclosed and compressed in each
upward stroke of the air pump and eylinder,
and also at thesame timeregulating the volume
of gas inciosed in the gas-pump at EcuCh stroke,

a proper and exact relation of the volumes of
gas and air admitted to the cylinder, and the
best and most eftfective mixture of air and gas
are procured in the cylinder A.

Having described this invention and the
mode of olaer{.ttmn the same, what is claimed
therein 18— . -

1. In an explosive-gas engine, a vertical ex-

ploding-cylinder provided with a heabt non-
conducting. jacket at the upper part and a

packing fitting a piston or plungerat the lower
portion, substantially as and for the purpose
set forth.

2. In a compression exploding-gas engine,
the combination of an exploding-cylinder with
an air-punp of greater displacement than the
exploding - cylinder discharging air directly
intosaid ¢ylinder, and a compression gas-pump.
delivering gas directly into said eylinder, and
arranged during the same stroke to first purge
the exploding - ¢ylinder and afterward com-
press therein a charge of air and inflamma-
ble gas or vapor, Substantlally as and for the
purpose set forth.

3. Jn a compression explosive-gas engine, in
combination with a vertically-reciprocating
piston or plunger working in & heated con-
pression exploding cylinder or chamber, a
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packing located below the heated portion of |

said cylinder, {fitting between the exploding--

cylinder and air-pump and around the pisten
or planger, substantially as and for the pur-
pose seb forth.

4. In a compression explosive-gas engine,

the combination of an exploding-cylinder pro-

vided with an exhaust-valve Opemted by a

cam controlled by a speed-regulator, so asto
antomatically vary the time of closing sald
valve in the compressing or return stroke,
with 2 pump arranged to force gas or mixtures

of air und intiammable vapor into the said ex-

ploding-eylinder, and having a valve arranged
to admit gas or air and in ﬂ"Ll.‘ﬂl]ldb]e vapor to
the said pump daring the outward stroke
thereof, and to be held open by a cam con-

trolled by a speed-regulator to varying points .

during the returning stroke, and thereby per-
mit varying portions of the charge to return
through the sard admission-valve to the sup-
ply-pipe, and antomatically regulate the speed

of the engine by changing the volume of in-

flammable charge introduced into the explod-
ing-cyiinder, Snbst.-_mtmlly as and for the pur-
Dose set set forth.

5. In an explosive compression gas-engine,
the combination of an igniting-chamber con-
taining a body heated by an e‘ztem%l flame,
with a valve opening and closing communi-

power demands a smaller engine than has here-~ | cation between said chamber and the explod-
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~ the combination of a gas-pump, arranged to
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ing-cylinder, E:LHdVﬂlTebEE]DWO}JE‘lfLLE:de‘l cam | ble gas or vapor to the pressure cylinder for

Vm*led and controlled in position by o speed-
regulator, so as to change the time of closing
conununlmtlon between the igniting- Ch"unber'

and the exploding-chamber, bubsmntmlly as-

and for the purpose set fm"'th
6. In a compression explosive-gas engine,

deliver gas into the exploding-eylinder, with a
valve admitting gas into said pump, operated

by a cam to cloue at varying positions of the

pump, said cam being adjusted automatically,
and controlled by a connected speed-regulator,
substantially as aund for the purpose set forth

7. In an explosive compression gas-engine,

the combination of a vertical air-pump piston,

E, with a vertically-moving propelling trunk
or piston, C, having a less dlaphcement than

the piston E, and rempromtnw in an explod-

ing-cylinder, A. of less capacity than the said
air-pump ¢y linder B, and having ducts H, {or

admitting air info the exp]odmn Pylmder A

from the air-pump cylinder B, substantially

as shown aud descubed, and for the purpose

set forth. |

8. The combinatiou of the piston C, pro-
vided with air-channels H, valve J, and pis-
ton I, having valves I, arranged to work in
the cylinder G subst&ntmllb as and for the
purpose set forth.

9. In an explosive compression gas-engine,
the combination ol a pump arranged to com-
press inflammable gas or inflammable mix-
tures of air and vapor and deliver the same

directly intothe pressure or exploding cylin-

der, with an inlet-valve arranged to admit

- gas or inflammable mixtures of air and vapor

bl
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to the said pump throughout the outward

stroke, and controlled by a cam operated by

a connected speed-regulator, soasto close said
valve at varying poiuts in the returning

~stroke of the pump, for the purpose of vary-

ing the quantity of gas or equivalent -1ntlam-
mable charge mtroduetd into the exploding-
cylinder at eachstroke by permitting variable
portions thereof to return through the inlet-
valve to the supply-pipe or reservoir, sub-
stantially as set forth.

10. In a compression gas-engine, the com-
bination of a speed-reg ulator W 1111 a Cain ar-
ranged and conneeted with the exhaust-valve

of the exploding-cylinder, so asto control and
‘regulate the volume of air shut up and com-

pl"essed in theexploding-cylinder proportion-
ately toany variations in the velocity of the
engine, for the purpose of compensating and
cor 1e(*t111ﬂ' such variations, Subbtantmlly as
shown and described.

11. The combination, in an explosive com-
pression gas-engine, of & speed-regulafor with
the cam connected with and auanﬂed to op-
erate the exhaust-valve of the pressure-cylin-
der and the inlet-valve of the gas-pump, so as
to open and close said valvesat varying points
1n the pl&,ton stroke of the engine, and there-

by varying the volumes of air and inflamma- |

the purpose of compensating for variations in

speed and mamtamlnwumform velocity of the -

engine.

12. In 2 compression e*zploswe oas-engine,
the combination of an air-pamp formmn‘ !
ouide for the piston of the pressure- cslmder

and directly forcing air through the pressure-

cylinder, for first purging the same of the
products of the preceding. combustion, and
afterward for compressing charges of air in

‘definitely-measured proportions to charges ot
gas forced into said cylinder, substantially as

and for the purpose set forth.
13. In a compression explosive gas-engine,

the combination of an igniting-chamber with
a valve communiecating with '11](1 shutting off

communication with the exploding-chamber,
and: adapted, when open, to direct a current
of air through theigniting-chamber, subsian-
tially as and for the purpose set forth.

14. In a compression explosive gas engine,

the combination of an igniting-chamber con-
taining an 1110¢1ndescenb body with an ex-
plodmﬂ or pressure cylinder, and having a
valve controlling communication between
them conunected with an operating mechan-
jsm, to elose the igniting-chamber from the
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pressure- eyvlinder ftb low pressure in both 95

vessels,
the e*{p]oswe charge from the cylinder to the
igniting-chamber whenunder higher pressure,
101 the purpose of igniting the same.

" 15. In a compression explosive gas-engine,
an igniting-chamber containing an incandes-

-eeut. hodv heated by a ﬂa,mejet applied 1n-

ternally to said mcandescent body, substan-
tially as set tforth. -

16. In a compression ex:p]nswe oas-engine,
an igniting-chamber containing an mmn{]es-
cent body Teated by a jet of flame external to

‘the said chmnbel, supplied with air heated by

the escaping produects of combustion of bmd
flame, substantially as set forth.

17. In a compression explodmfr oas-engine,
the combination of an air-pump fommw a
guide for the power-receiving piston, and ar-
lfmued to directly purge the ehplodnw-cylm-
del, and during the same stroke compressalr
therein, & gas measuring and compressing
pump, a speed-reguiator connected with and
operating the inlet-valve of the g cas-pump and
the exhaust-valve of the pressm e-cylinder,
and an igniting-chamber connected by a valve
with the explodmn -cylinder, and operated by
a cam rotated with a ily-wheel and shaft, re-
ceiving motion thro unh a crank and p]tm
01)?1.:1116(1 by the plston or trunk propelled by
the explosion of air and combustible gas in
the exploding-cylinder, substantially as and
for the purpose set forth,

. LLOYD WIEG AND.

- Witnesses: .
VAN WyYck BUubpD,
LINN WHEELER.
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