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To all whom it may concern:

“heat of explosion.

uUSIng 1% in a circuitous

nasmuch as
30

for securing
value, such

POWER-GENERATING SYSTENM.

No. 883,800,

Lpplication fAled June 2, 1908, Serial No. 319,873,

 Bpecification of Lebters Patent.

—

Patented April 7, 1908,

Be it known that 1, JosEpr Mosks WARD
KrrcuEN, a citizen of the United States of
America, and a resident
36X county, and State .of New Jersey, have
Invented certain new . and useful Improve-
ments im Power - Gener&ting

which the following is & specification,

The object of my invention is to secire

economy in power generation by preventing
wastes 1n various lineg that have been com-

mon.n power generators. L

In carrying out the purpose of the inven-
tion I apply Ei:)_{:ith the expansive force of gas
explosion and of steam generated from fhe

- 1 also use steam pro-
duced from the heat of

and the motor to be actuated an intermedi-
ate elastic heat absorbing medium, such - as

steam, .air. or other gas singly or admixed
with vapor or
- posed
throug

steam, and after this inter-
Ower transmitting means has passed
‘the motor and become expanded, I
recompress the power )
‘ round. - In this way I
render the explosive force of gases more tract-
able when used in power transmission: and
L generally use steam as the
power transmitting medium, I secure the ad-
vantages which pertain to the use of steam

as & motive agency, and yet secure the foree

of explosion in actuating a prime motor
without doing damage to that motor and its
connected mechanism from 4o great heat,

and from the jarring shock of intermittent
explosions. T apply in this system various

interdependent aconomies which are coae-

t1ve in securing the unitary aimed for result,

I _intmdueexfeaitu‘res for producing exXplosive

gas from the very cheapest fuel.
by ~ products
as’ ammonia.
heat and exhaust steam to generate watery
vaporiree from earthy salts to replenish and
make good the steam leakages in the system.
In economizing the wasta heat of the sys-
tem 1 apply the lowest degrees of the waste
heat for heating air for combustian ; 8 higher
degree of heat for - '
ter 1n an . economizer steam bojlor o a . still
higher degree of heat for producing steam of
greater or less pressure; and spply the high-
est degree of the waste heat, for superheating

" I provide
of ~considerable

steam that has been hi%hly compressed. In
this way T BConomize large volumes of iow

| degrees of heat in
‘usually lost, and thus secure in power gen-

of Bast Ordnge, Es-

Systems, of

_ gas generation. 1
interpose between the. force of &8s explosion

transmitting mediam’
creating too low a

1 utilize latent

progressively heating wa-.

power generation that are

eration the application of both the expansive
force of explosion and the heat of explosion
1 the disiribution of heat energy, ,
1t should be understood that «n far as pos-
stble I create vapor and steam at a low pres-

sure, and increase the pressure of that steam
by the force of explosion. I withdraw ex-

haust steam from the prime and other mo-

‘tors of the system, and from the steam gen-

erating economizers in the system by means

of suction pumps, thus securing the advan-
tages of a vacuum exhaust to the motors and
steam or vapor in the

8 large generation of
econcmizers from low

degrees of heat. The

steam and vapor thus drawn into tle mech-

anism, by suction, is immediately forced into

& svorage compression tank, from which it is

drawn to the various motors as needed:
1 prefer to use steam as g power trans-
mitting  medium because, besides being
compressible and cleanly, it ahsorbs very
large amounts of heat, and when expanding
does not interfere with practical resultsby
temperature. Steam di-
lutes the intense heat of explosion, and makes
that force more smooth and controllable.

In this invention I make nsa of the force

of gravity in econonuzing waste lheat by

applying the medium carrymg that waste
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heat from a high level to g low level through

the economizer, and in heating air, water
Or steam progressively in a travel irom a low
level to & high level. " Tn some applied forms

of my invention, as for example, locomo-

tives, T use the principle of progressive hegt-
ing by the use of seversl sectional hori-
zontally  placed  tubular botlers; and in
sole cases I also use various other boilers
placed in horizontal relation to each other.

90

36

L.also utilize waste hegt by passing such

waste heat through fuel for the preliminary
heating of the fuel. An such. instances I
have the heat travel iy a reverse route from
that traveled by the fuel heated. '

In applving the prineiple of utiizing both
. _ ot explosion and its
heat, I may take the waste neat and transfer

the expansive power

tnat heat into steam, and in turn create
electrical - enerey through the expansive
foree of steam, and generate heat with the
electrical current in the interior of a fuel
mass with the view of heating the fuel mass
and volatilizing the fuel, producing a com-

pustible gas without admixture with air,

100
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I do not confine myself to any specific ap-
plicatinn of such economizing ideas, as every
-ease requires special modifications to suit the

Cis

conditions present.

In this system 1 also use a forced current

ol cool gas, such as producer gas, to dilute

 the heat of the gas being produced, to blow

10

15

fine fuel, to cool heated surfaces, to accelerate
drafts of air for combustion, for diluting air

for combustion, to reduce the intensity of the
‘rate of combustion; and for inducing a draft.

In reusing the expanded steam that has
passed through a motor, and recompressing

1t by the force of explosion, and then recon-

veying it to the motor again in a circulatory

~manner, I avold the loss of much of .the

latent heat of steam.

In generating a re-
plemishing supply of vapor for making good

~ the steam leakages in the system in the way

. 20

~ purities.

25

30

that I do, I can use water of any character, -

and yet avoid the damaging effects of the
deposition of earthy salts and organic im-

My invention comprises a gas producer
with several novel features, it being designed

to use soft bituminous coal, and also coal

dust 1n gas production, and which gas is used
in the various gas engines comprised in the

--_sﬁstem. ] use the special means herein
S

own for feeding fuel, for producing steam

- with the heat of the newly produced gases,

30

and for purifying the gas generated from
tarry, ammoniacal and sulfur contaminants
b%r securing their condensation on the tubes
of the steam producer, running cold water
through those tubes from a low level to a

~ high level, and in some cases using other

40

45
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reirigerating means to secure the desired
condensation. In some cases I pass the
gas through a series of compartments filled
with a fluid atomized spray in the upper
levels of the compartments, while the fluid
used for producing the spray is gravitated
from one compartment to another, gradually
becoming impregnated with ammonia and
sulfur compounds. The current taken by
the gas thus subject to purification is in a
reversed direction to that taken by the
water or other fluid used to cleanse the gas
by being blown in an. atomized spray
through the gas  current. '
ducing the spray is that of a compressed
supply of the same gas as that which is
being cleansed. In some instances I may
use & tower scrubber to clean the gas.

In this invention I use the foree of gravita-
tion to give a sufficient momentum to gravi-
tating tuel to secure its introduction into the
gas generator-in a diffused manner. The
diffusion is also helped through injecting a

as iree from uncombined oxygen to blow

fuel and dry the fuel thus fed.  Such a gas

however, may have combined oxygen with
1%, as carbon monoxid, carbon dioxid, or hy-
‘drocarbon gases. '

The force Iin-

883,800

ing system embodying my invention.

are used to furnish

gas generator.

ety

In the accompanying driwings: Figure 1
represents, in part schematically and in out-
line, the right hand half of a power generat-
Fig. 2
represents the lett hand half of the same sys-
tem. Fig. 3 shows a side vertical view of a
locomotive and tender embodying my inven-
tion., It 1s shown partly in section and is

artly cut away. Fig. 4 shows the main

%}(}iler of the locomotive. Fig. 5 represents

in scction a gas generator of which a namber

. producer gas used in the
locomotive. e S

In Fig. 1, Crepresents the gas cavity of the

(1} represents an endless chain

crate, located in a cavity or pit G*. The pit

15 1mpervious except at its top, where the

orate 1s introduced. In this cavity is forced

cool gas free from uncombjned. oxygen.

through the pipe Q!, for keeping the grate cool;
the gas being forced up through the interstices
of the grate land of the fuel moved by the
grate from thefuel hopperQ. Imayusewater
i this pit. - G®is a combustion pit with heat
refractory walls W, of 4 sufficient depth for
holding a deep enough bed of fuel to make
producer gas or water gas.
and dumping grate. MHeated air for combus-
tion 1s supplied fromn the air conduit A under

the grate, as is also the steam, through the

pipes A* used in gas produetion. The gas
after its production may be cooled by an ad-

‘mixture of cooler gas through the tubes G* to
prevent damage to the structuré of the ap-

paratus. The producer gasis drawn through

a mass of coke K, or other purifying material,

resting on a hollow grate G* which is cooled
by a current of cool gas passing througn the

rate from the pipe O'. This grate is shaken
%y the handle 8 The purifying material K

removes soot and dust from the gas, which is
then drawn through the gas passage 02, to

the top of the heating cavity B2, in which is

located the economizer steam boiler B with

water tubes T, mud drum B*, and the seraper

54, which is operated by the lifting and-lower-
ing devices S*. The scraper 8% when in a

‘hfted position, is heated by hot gases, and

when lowered scrapes the tarry matters from
the lower parts of the tubes T, on which they
have condensed,. 1t being understood that
cold water is forced into a low level of the
boiler B through the feed pipe €2 As the
gas 1s cooled, 1t 1s also drawn to the bottom of
the cavity B? and is drawn through the con-
duit C', and C* through the scrubber and
purifier S, Fig. 2, and through the gas supply
pipe L to the engine cylinders I, 5, ; being
purtlied by the atomizers 1.4, When desired,
finefuelisfed fromthefeeder I, Fig.1, through
the chute J*' into the gas cavity C, and 1s
given an impetus by the gas forced through
the 1njector nozzle. O J represents a fuel

chute conveying fuel to the fuel hopper Q,
| through which hopper a coil F* is passed, 139

(! is a shaking
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- which conveys. hot exhaust  gases thére- | -V réprosents valves: .

through and then out through the outlet:F* - Ntisa safety valve, . U
Gas thus volatilized from the fuel in the hop=-| Steam i passed through the pipe N2 from.
per Q by the. heat . in the coil F! 15 drawn | the. tank N mnto the. super-heater St having
through the conduit O7 into the gas passage | the heati ng tubes "

. | -
[ ]

. | 188 s 4% and then through the 70
O 1 represents an. induction and forcing - supply pipe S 1o the turbine motor Pt the.

fan operate F)}*:’Eheﬁl,f'lli_(}ﬁi)l_?-IHT-.' ~ It draws cool | pulley of which is represented by Pt from

producer gas from the bottom-of tne heating | wheripo the exhaust steam is returned tor

cavity B* through the duct O, turough the- (10111-1)"1*9‘:4;51'<jr_"1_1_t;'-:') the pump D, anid is thus used

, Tan 1) and forces the pds through- the:ducts | im g (fir(*.lil'a_ttilf}-"nmnner;,',.' L HE
0% and 04, t6 ani through the safetylid Wl o'replenish the steam supply, in case of .

which is provided to give 4 free exodustoan V| Al Inpuré water supply, some of . the ex-

explosion of gas that May oceur in the cavity’| hausi steam 1s drawn through the pipe 7,
C. The lid and jts frame have gis cooled | through the feed water purifier and evap-
“cavities, and g hinge W* throush which tlie | orizeér' P, and back to the, pumps D through
cooling gases are torced -into. the lid and | 'the pipe’ 7t the unpure. water ~which 1s
frame, and from the ljd and frame through a- partly évaporated’ in passing through the
Pipe, not shown in the drawings, leading-into I evaporizer P, is forced by ‘2 pump not shown
the passage. 0%, The cooling oases hesides throtigh the pipe P2 anid gravitates from com-
passing through the Pipe Q' into the grate | partment to“"cbmp&rtlmﬁnft over the parti- g
cavity G*, are.also forced through the injec- tlons P? and out, through the pipe P? having
tors'Y; which are arranged to accelerate the | logt g large amount, of 1ts water, and being
“induced, draft passing through the ash pit A? | hot' and in concentrated form, is run under

from the hot, alr conduit A, and withont un- |‘the grate Gt in the ash pit. A3 to furnish

80

-

~desimbly;diluting‘Wit'h_ nitrogen and-carbon | warm vapor for moderating the too intense

- . . =Y 90
“dioxid the producer gag being made. © + l-heat of the fire “The vapor created in the
RY Fig. 2, represents an auxiliary steamr evaporizer P is drawn through the pipe A
voiler of ordinary construction, with-a direct by a pump;not shown, and is compressed by
up-draft exit H? which has a damper RO that pump and torced into the tank N to be
and g low level e;tit.cfmlmunicating with-the. | mixed there with ethar vapor and steam.

€00l exhaust gas stack i, which communi- | A somewhat similar"cpnsi;ructi‘on 15 adopted
cates . with an Inducing draft accelerator I#1in the scrubber 8 in conveying water or

having a r;l'isk'fa-n_l? actuated by g turbine I#, . other scrubbing fﬂuidsithei‘ethmugh. Aper'—' |

- which assists the natural draft to pass theex- | tures are provided “at progressively lower
'-_.*ha,um:'“fg&ses"thrzough t}va.i10'1_1,1:l»z_"-zf,t.‘:~:-;t.a,.(e.]s:_-I2 levels in: the partitions which separate the

1
-"ﬂ,bt}v’é‘-t{ie_-(‘lﬁj,ft accelerator, SRR - {fluids in the several compartments of the 00
__The engines E, E E, have water jackets ‘scrubber,” and’ the fluids gravitate through

X, and have & water circulation connected | these apertures from ope. compartment to
with the boiler Rt thp@iigh_the_}p_ipes R* and | the next In this way as the gas traverses
RS Bach ‘gas engine _is},'indﬁpemle.nt‘ in its | the scrubber in a reverge( direction from 105

action of the other, or sections of engines ‘that followed by the scrubbing fluid it is
“devoted to special work may be runin series; |:subjected to g progressive cleansing as it .
- only all have in common the same source of Passes through each successive compart-
gas supply. 'Each engine has either s con- ‘ment by the atomizers 1.t located in each
'l'ne'ct'ed-'pum_phD for steam compression, and compartment ‘and which are actuated by 110
has valves. for, allowing steam to flow into | the compressed gas forced by the pump
the pump, Or a pumyp D? for pumping feed | D through the pipe 12 Ag the cleansing
water where needed through the pipe U or | fluid progresses -through the scrubber it he--
- for eXxhausting work. The pump D2 forces. comes more and mors . impregnated with
1ts outflow through the pipe M into the pipe | the ammonia and sulfur compounds of thy
u.. Other uses may be fulfilled by individual | gas, and is tinally drawn off through the fluid
engines;. such as i which is used in com- seal I5, - 7 o |
Fressmg-;&%id foreing gas through the pipe 12| T, s the pipe conveying hot exhaust gases
or atanuZ-Iﬁ'g;-the'clean*sing'ﬂuid,'in the serub- | of combustion into fthe top -of the super-
ber 8. Some draw watery Vapor or receive | heater 81 e is another pipe, which in the 124
‘newly, formed steam- through” the pipe Bt drawing is broken ip its course for clearness,
and : after compressing  force - the. com- carrying the same gas to the fyol heating coil
pressed vapor OF. steam into the equalizer | F'in the hopper 3, to which there is.a pas
and storage tank N through the pipes B? exit leading into the gas conduit 07, ©~
UOthers draw exhanust steam through the pipe | (Ctis g by-pass gas damper. . 135
R making s vacuum exhaust for the prime In starting this power generating appa-
‘motor P and also foree 1% into the com- ratus, a fire 1s first huilt in the boiler F Lthe
._pressmn-and-sterage.~taﬁ1ki\?; T damper H¢ is-opened and a8 direct natural

R O V1) r.eﬁresellt fly wheels having coun- | dratt created up’ through the draft accelera-
ter-weights K9, S A R v tor I* and stack outlet 1%: the form of the ac~ 130

L1d
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‘by-pass
10 £

celerator and its large fan bpeniﬁﬂs *a,llowi'ng

for the free passage of g‘ases into the stack I%.
er

The by-pass dam; is opened and a fire

started in the combustion pit G®. Assoon as
steam is generated in the boiler R, the tur-
bine I° and its connected fan 1! is started, and

this creates a draft through the passage O?
the heating cavity B?, the conduit C*, the gas

as stack H. Air for combustion is first ad-

" mitted into the gas cavity C, and the feeding

orate G is started. When all parts are heat-

‘ed up and the boiler B generating steam, the

~ damper C* is closed, and the damper H’ 1s

15

20

opened, when the waste gases from the boiler
R! are drawn into the top of the heater H®

through the conduit H!. Air for combustion
is ‘then drawn dividedly through the heater

H° from below upward, becoming thus heat-
ed, into the ash pit of the boiler R?, and the
ash pit A’ of the gas ﬁener'ator, and the
damper H? being opened a plunging draft

~ through the air heater H® is created by the

| 25
30
35
40
45

50

- draft accelerator fan I'. ~The sugply of air

for combustion now being shut off from the
gas cavity C, producer gas is credted, and the
gas engines K,

suction draft is created, the producer gas be-

ing drawn to the engines E, E, through the

Elpes C*, C? and L, and through the branches

" connecting with the several engine cylin-

ders, each branch being controlled by a se
arate valve. After the exhaust gas from the
engine cylinders is forced through the super-

heater S, it finally finds its exit from the bot+

tom of the super-heater through the exhaust
pipe L! which connects with the stack H.

A! represents.the entrance to the air heat-

ing tubes A%, | |
(? is a 1eed water pipe.
W! 1s a tar collecting pan. -
H! is the waste gas conduit leading to the
air heater I1° through which run theﬁleating
tubes-AZ | ‘ |
114 1s a damper, _ .
In connection with the elements herein
shown there would in practice be means pro-
vided for withdrawing the producer gas
made in the gas generator and for forcing it
into a storage tank or a compression tank,
neither of which are shown in the drawings
for clearness, from which means the gas ¢an

-
.
'

“be conveyed to the places where 1t will be

55

" newly produced gas to come in contact with

- 60

69

newly formed gas.
the structure of my invention in its several | a reeipient for low and progressively de-

In such ['creasing degrees of heat that is usually lost
in running locomotives.

needed for explosion or other purposes.

In my invention I dilute. hot newly made
cas with a cooler gas of the same or of a
diverse composition, before allowing the

a heat absorbing surface that might be
damaged by too great degreerof heat mm the
In this way I protett

parts from destructive conditions.

cases of dilution I usually provide a suflicient |

lower temperature.
adopt the prinel

H? with a damper C*, and the lower

E, being started, an induced

883,808

' &bs'orpi;ibli of the heat generated, to provide

for the absorption of the larger volume of
diluted heat in the mixed gases of a common

le of applying heat pro-
gressively from above downwardly to a heat
absorbing recipient traveling from below up-

wardly. In carrying out this process 1 pro-

vide means for controlling the amount of

_cooler gas that I admix with the hotter gas,

and use a gas that will not adversely affect
the quality of the gas being produced. 1
also provide for the place in the system where
the admixing process occurs, this being par-
ticularly the case when I desire to protect
certain parts; as e. g. the heat refractory
walls of the combustion chamber that might
become disintegrated by the intense heat
of burning coal dust, and also the fuel mov-
ing grate G. The place of admixture 1s also

In doing this I usually

70

75

80

80

arranged so as not to interfere with the na-

ture of the combustion process taking place

in the apparatus.

In the locomotive and terrder indicated by

Fig. 3, I show in modified form an applica-
tion of my invention. The engine and driv-

90

ing machinery of the locomotive are practi- -
cally the same as is generally used. There

is a fire box in the usual place, but of smaller
size. This is used to get up steam and to

95

supply an auxihary Sufpt,lf" of steam when
1e

needed. The boiler o locomotive 1s
rather in the nature of a heat economizer

| producing small volumes of steam, and: an
ressure tank, than a producer .

equalizing
of large volumes of steam; for in this ap-

paratus very little of the exhaust steam pro-

duced is wasted. The draft/is effected
through the boiler.by a system of twyers T,

| Fie. 4, discharging éxhaust exploded gas in a

ferward direction to the funnel of the loco-
motive. This gas traverses the heating tubes
of the boiler. This injecting system 1s
placed in an interspace ’i“", Fig. 4, between
the last section of the boiler which is con-
nected with thé combustion chamber, and
the section next forward to it.
tion the twvers and their connecting pipes
are protected from the too great heat gener-
ated in the combustion chamber. Cold
feed water is forced from the water tank X1,

Fig. 3, which is located at the bottom of the
tender, into the most forward section of the

boiler, and is foreed and gravitates gradually

through the sections {o and around the com-

bustion chamber. ', The hottest gases pass

105

110 -

In this posi-

115

120

into the heating tubes at the rear of the boiler

and passing forward, the water of the rear
seetions receives the most heat and produces
the most steam, while the cooler water in
the forward sections affords progressively

amount of heat absorbing surface for t.hell ~ Most of the energy used in the locomotive

125

130
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ating gas.

anvention is used for traction

883,300

is produced by a line of combustion englies
I, B, Fig. 3, which are arranged on both sides
of the boiler,and which are reached from 11-
side the cab, which covers about three-
fourths of the rear end of the locomotive.
The several engines have special work to do;
but are mainly emploved in compressing
newly formed steam or exhayst steam, and
forcing it into the boiler and through the

superjleater N9, through which it is drawn.

and delivered to the engine cylinders of the
locomotive. After having done its work
there, it is returned to the combustion en-

gines for re-compression. The gas for these
engines 1s generated in a series of nroducer

gas generators M? located in the tender, in
rumbers equal to the work required of the
locomotive, such as length of run, load to be
carried, ete. Most of the coal needed for g
run 18 stored in these cenerators, rather than
in the tender itself. The tender is elongated
sufliclently to afford space for a sullicient
number of cencrators and for fuel bins K,
from which the fuel is taken to supply the
fire box of the hoiler. In the zpace at the
center of the tender, and at a high level which
allows of & man passing beneath it, there is
provided a horizontally placed combined
dry scrubber and air heater 8% In this
application of my invention, only a cood
quality of hard coal or coke is used For oener-
_ cach gas generator has as an
envelon o water heater or botler, which ab-
sorbs the first heat of the generated gas.
The steam generated by tliege enveloping
hotlers is conveyed to the COMPression en-
gines and is forced into the boiler. The Pro-
ducer gas i drawn throuch the scrubber 8
i a diverse direction from that taken by the
air for conibustion, which is drawn througeh
the scrubber and under the arates of the gas
generators by the suckine action of the EETS
engmes. :

The exploded

'1

avmes 12, 15, £, is first run throuch the super-

“heater N hefore passing through the twvers

L

mnto the heating tubes of the main boiler. [1)

the special application of my mvention here

shown to a locomotive, | indicate 1 2 wen-

eral wav the application of the DOWer ceney-

ating system here elaimed: but 1 do not re-
strict myself to the specthie form shown,
Various other arrangenients of the elements
of the .invention are practically possible.
The sane elements cun be arranged now
different manner for other apphications of the
mvention.  For exatple: by modified ar-
rangements, the sane system ean be applied
to the propulsion of vessels of ‘1any types,
and also to certain tvpes of -automobiles,
especiadly in those cases where this cluss of
DUTPOSeS.,

In further explanation of my vention it

should be sald that I neither elaim nor con-

65 sider as an invention the use of compressed

cases, after leaving the en-

D

| alr carrying ordinary amounts of watery

L Mmolsture
‘whether that air is compressed by the Power

— e

f

!
I.

LT s —————

g the steam carrying the foree of

I the transmission of power,
of gas explosion or by other power; though
a speciflic means for compressing air by ex-
plosive power may be so considered. Pneg-
matic transmission of power has been
tensive use for a long time..
tentionally impregnated with enough watery
moisture 1 the form of either spray, vapor
or steam to make the combined gas and fluid
a better absorber of heat and a better trans-
mitter of power than ordinary air, and is
then compressed mechanically and utilized
in & motor, such use involves in part, the in-
ventive idea claimed herein. = -

But if air is in-

In transferring the heat of explosion.

through water into steam and then mechan-
ically compressing the steam; the expansive
force in the steam is utilized on one side of

‘the pistons of the compression pumps and

through the crank shafts connecting both
pummps ana explosion cylinders, and fly
wheels of the engines, in partially overeom-
g the friction and inertin that must be
overcome in the mechanical compression of
the steam. _ |

‘The amount of compression agiven to the
vapor or steam evulx"e:jl from;the waste heat
wi[l depend upon varyving conditions. Usu-
ully, to economize force, 1 do not compress
the vapor or steum to a degree that will raise
the temperature of the compressed vapor or

steam to above g point where it will readily
absorh the higher decrees of the heat of ex-

plosion in a superheater: hutsin some simple
torms of apparatus, suel _
a liguid hydro-carbon is used to cenerate the
gas for explosion, T atilize all the jacket heat
ahd expioded eas exhaust i ONe CONOIMIZOT
boiler, and then compress the vapor or
steam produced in that boiler to & point that
will give, throueh the force of mechanical
compression wlone, a
in the gecumulator-steam tank, and that will
secure a suthicient super-heat in the steam.

In some cases of simple Torms of apparatus
Iuse mechanically compressed ordinary air
to- inttinte power

cant be produced from the heat of oxplosion
to be used for the compressed medium of
power transingssion.

What I claim as new is: .

1o I power generating system, the com-
hination of (1) means for |
(2) means for generating power through ex-
vlosion, {3) means for transterring the force
of explosion to stean, (4) means for conyey-

_ explosion
to a motor, and (5) said motor. )

2. Ina power generating system, the com-
binution of (1) means for soneratiny steant,
(2) means for generating power through ex-

plosion; (3) neuns for transferring the force

N ¢X~

as 1 the case where

cood working pressure -

generating steamn,

0

&¢

o

90
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100
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transimission through the
motors of the svstem until steam or vapor

110

120
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of explosion and the heat
steam, (4) means for conveying the steam

~ carrying the combined force and heat of

explosion to a motor, and (5) said motor.
3. In a power gencrating system, the com-

bination of (1) means for utilizing low de-
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|

of explosion, (3) means for

rees of heat to produce vapor or steam of

Jow pressure, (2) means for compressing sald

vapor or steam when formed, (3) means for
applying the force of explosion to actuate

the compressing means, and (4) means for
utilizing said compressed steam. :

4. In'a power generating system, the com-
bination of (1) means for exploding gases,

(2) means for cmnrressing a heat absorbing

uid medium by the force
transferring -the
heat of explosion to said medium, (4) means
for conveying said compressed medium bear-
ing the absorbed heat of explosion to a motor,
(5) said motor, (6) an exlhaust conduit for
said medium leading to an exhaust pump,
and (7) means comprising said pumps for
the reintroduction of said medium to said
compressing means for the. travel of said

power conveying |

medium in a cirenitous round between sald

compressing means and said motor.

5. Ina power generating system, the com-
lination of (1) means for producing explo-
sive eases, (2) means for produeing motive
power by the explosion of said gases, sad

socend named means comprising an engine,

(3) means for producing steam, meluding
srovision for its generation from the waste
I'wu’t- of said engine, (1) means for utilizing
the force of the explosive gases to compress
the steam, (3) a motor, and (6) means for
conveying the compressed steam to the
motor for utilizing the foree of the com-
pressed steam in the motor. |

6. In a power generating system, the com-

bination of (1) means for producing explosive
oas, (2) an internal combustion engine
producing heat  and
explosion of said gas, (3) a water jacket for
said “engine for absorbing heat from said
engine, (4) a supplementary hotler deriving
hent [rom said engine and jacket for heating
water and producing steam, and”(5) an
ceonomizer providing for the passage of a
medium for heat absorption and steam for-
mation in a vertical current from a low level

to a high level and for the travel of the heat-

ing gases generated ina reverse current from

a hich level to u low level. o

7. In a power generating systen, the com-
bination of (1) a generator of combustible
ras, (2) an engine actuated by the explosion
of snid gas, (3) means actuated by said engine
for compressing a medium for transmitting
power, sald third named means bemng ex-
emplified by a pump for compressing stean,
(1) means for storing said medium in a coms
pressed state and for securing an equalized
expansive outflow of said medium from satd

for
energy  through  the

F

883,809

of explosion to | storing means, (5) means for conveying said

medium under pressure to a motor, (6) said
motor; and (7) economizers for heating air
for combustion and for producing steam with
the waste heat produced in said generator
of eas and in said engine, | PR
. Ing ¥mm'm‘ cenerating system, the com-
bination o
combustion engine for exploding said gas’

L

pressing o medium for power transmission,

(3) means actuated by said engine for com-

70

(1) a gas venerator, (2)an internal

(4} means {or storing said power compressed -
medium and for equalizing the outflowing
pressure of said medium from said storage

means, (5) means for inducing a draft
through the said system, (6) heat absorbing

cconomizers comprising passages for absorb-
ing heat generated in said system for gas

travel, and (7) means for controlling the
amount of heat passing through said system

. 80

85

and said passages for gas travel of said econ- |

OMIZETS, . , - .
9. In a power generating system, the com-

bination of (1) means for producing explosive '

¢as, (2) an internal combustion engine for
exploding said gus, (3) means for producing
vapor.or steam of low pressure from the heat

senerated in said system, (4) motors actuated

by said vapor ar steam, (3) means for com-

pressing said vapor or steam of low pressure

90_

95

and also for compressing exhaust steam from -

said motors, and (6) means for accumulating

and for conveyving said compressed vapor or -
. , ’l‘ - ' .

steam to saiud motors. |
10. In a power generating system,
combination of (1) an internal combustion

eneine, (2) a steam generator for furmshing”

‘the

100

stenm for starting the motors of satd system

and for equalizing the amount of steam .

needed in said system, (3) a steam boiler for
cconomizing waste” heat and for producing
stoam as an adjunct source of power to that
created by said engine, (4) a superheater for

105

(‘.Ullt-l‘ll”it]g th(‘h t’f‘lllpi‘l‘ﬂtl—ll‘l‘ “l" t,h(\ Steanl used |

in actuafing the motors of said system, (5)

satd motors, (6) an air heater for heating air

for combustion with waste heat, (7) means
forinducing a draft in said system, (8) means
for foreing a dralt in said system, (9) a gas
producer comprising provision for automat-
ieally feeding fuel mmto said gas producer,

oo g . . | . : - s .
(10)" nieans for supplying and controlling.

the supply of steam and 'Tle&tcd.&ir to"sa.iﬁ_
RS producer, (11) means for storing the

power created by said engine and for con-

veying said power to a prime motor, and (12)

said prime motor. 3

11. In a power generating system, the
ombination of (1) means for exploding:
120

guses, (2) means for producing steam at
relatively low pressure, (3) means for the
mechanical compression of the steam pro-

110

115 -

duced at low pressure, said third named

means being actuated by the force generated
by exploding gases, (4) means for conveying

130



the steam thus mechanically compressed to |
ana (5) said motor,

12. In a power generating system, the
combination of (1) an explosion engine, (2)
steam, (3) means for
am with the power
¢ and for forcing said
& motor, (4) said motor, (5) means

a motor,

means for producing
-compressing said ste
evolved by said engin

steam to

~~ for drawing said steam b

10

. volume of said steam with vapor free from

15

20
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30

35

40

883,809 ' o 7

ack into said third

named means for the repeated use of said

steam as a i
without the loss
said steam, (5

means for heating said

pressed, (7) means for

the hest

gas, and (8) means for

Into any

evolved in said gas genera
steam from the cooling of

rality of independ

producing steam from’
generated in making a combustible
mntroducing said steam
desired part of said system through
suction or by compression. - '
13. In a power
combination of (1) s prod
(2) means for co

generating system, the

oling the newly made gas

ently actuated explosion
engines for effecting with separate ‘engines |

rculatory motive medium
of inuch of the'latent heat of
} means for replenishing the

ucer gas generator,

tor, and for making
said gas, (3) & plu-

_ | for ‘cond nsing tar, (4)-
earthy salts and other contaminants, (6) |
steam when com-

cp_zﬂpﬁsing provision for produc'ihg combus-
tible (fag by volatilizing fuel with said econo-
mize |

heat without the gases bearing the

05

heat of explosion becoming mixed with said

combustible gas volatilized ¥ the beat of ex-
| plosion, and (6) means fo
{ newly formed combustible gas to a placeof

combustion.

15. In g power generating systelﬁ, the

I' conveying the 60

combination’of (1) means for generating gas, - -

steam;, (3) means for purifying said gas, sai

(2) means for generating and compressing

means for purifying gas COMPTrISINg provision

'ru- -
L' &

‘Other cofitaminants in said gas, (5) means
for exploding gas , and (6) means for trans-

for compressing steam. . - :
160 In a power generating system, the

combination of (1) means  for generating

steam, (2) megns fo;;.utilizing said steam for

' motive power, (3) means for creating watery’

vapor or steam of low pressure from the

| waste heat of said system for replenishing the

leakages or wastes of steam. used for power
transmissiom in said system: and (4) means
for giving expansive force to said vapor or
Steam of low pressure by mechanical com-

the various lines of work needed for the oper- | Pression and fow- adding said compressed

ation of said system, (4) other means of pro-
ducing steam for initigt
system and for equalizi
-Steam needed in said sys
the mech

for the use of said steam

sald syste
to varim_ls.
for heatin

- comprising provision for

~ of said steam and for the economization of
the latent heat of said steam , -

& power generating system, the
means for making pro-
ducer gas with low cost fuel, (2) means for
' gas and producing steam, (3) |

45

o0

14. In

combination of (1)

cooling said

means for purifying said

exp-lodin sald

the heat
fuel In th

of explosion (s
e hopper Q), said

Ing action in said
ng the amount of
tem, (5) means for
anical compression of steam and
at various parts of
m, (6) means for conveying steam
parts of said system, (7) means
g aif for combustion with waste |
heat generated in said system and for feed-
Ing said heated air to sa
(8) a motor actuated b
~of said compressed ste

1d gas generator, and
Y the expansive force
am, said ccmbination

gas and producing power by
sald explosion, (5) means for economizing |

vVapor or steam to the steam generated by

the circulatory use

zas, (4) means for

uch as in heating.

i

fifth named means | .

the first named means. o
17. In a power generating system, the

combination of (1) means for ma ng explo-

| slve gas, (2) an engine for the explosion of

sald gas, (3) means for pféducing steam or
vapor of low pressure Trom the low degrees
of heat produced by-the. explosion of gas in

sald engine, (4) means’ for mechanically

compressing said steamn - produced by low
degrees of heat with the:force of said en: ne,
(5) means for superhedting with the high
degrees of heat generated by said engine the

65

means- for removing

70

- mitting the power of explosion to the means -

79

80

85

99

95

steam '::nechamcally-'_;;p'ompresSed;'by'-_said_ en-

gine, (b) means for.utilizing in a motor the
steam thus generated, compressed and super-
heated, (7) said motor, and- (8) means-for

economizing the exhaust steam from said

motor,

of May, 1906.

JOSEPH MOSES WARD KITCHEN,
Witnesses: ; - .,
OLive B. King, '

Geo. L. WneeLock,

Signed at New York, N. Y., this 29th day
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