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to alloon it may concern: . 
leyitknown that EATURNE E. ht position of the tied States, residing. 
tidit county of Salt Lake, an 

State of Utah, have invented certain new 
and useful provenients in Gap and Stean 
lower-Generator, which are fully decribed and represented in the following specifien 
ion and theatcompanying drawing, form 
ing apart of the nine 

is invention relates to means for sup: plying all, elasic fluid innder pressure for 
the operation of the team reciprocating anil 
the types of engines. The object of the invention is to tranapole 
the heat tunits uf gas fuel into mixture of 
stealin and combustion gases suited in pres 
sure and nans and tepperature to supersede 
rten in operating the type of engine; 
and, by this linking them to gas producing 
apparatus, to embody. and stenini 
power-systein which will retain the advan 
tages of the stenth engines and combine with 
then the thernal friency of the explosive 
As 
The heat is liced by the cellustion 

inder constant pretlyure of gas and air 
ixed in explosive or chemical proportions, 'helle applied of gas nild air are pre-on 

prised by any suitable E. and al 
initted to the conibution climber at a pre Hure of several atmo?phere, varying Re 
ording to the richelp of the gas incon 
bustible element, 
The tennis, pributed by contact with 

tle kicker anal tuls of the cobustion clini. 
per and its outlutx, of water contained in n 
wer inket printing them, Thenaixtire is lande by easing the prxl 
Ietaf poinbuntiquand the tear to di?ture 
tether in a mixing chanber, into, which lobition gas' are lincharged from 
he outlof the collibustion claiber and from which mixing claimber the nixt are 
pages to the engine. 

In the ecollanying drawing of the ap 
patts' for niking he mixture, which 
eal a and stealin power- rator, simi. 
lar reference numberi and letter artured antifying the are parts in all the 
VOW, . 

Figure 1 is a side sleyatign of the power. 
Renerator with the left and part in yertical 
entral ?ection. Fig.2 is a horizontal trans Yerse section online 9-2 of Fig. 1, looking, 
down. Fig. 8 is a similar section on line. 

3- of Fig. 1. Fig. 4 is a similar section 
on line. 4-1 of Fig. 1. Fig. 5 and G rep 
resent in detail electrically operatel worin 
gears fortle automati regulation of th is a sectional air and fuel gases. Fig. 
elevation of a modified form of the gen 
erator for larger units, lig. 8 is plan 
yiew of the bottom plate 'rem in it. . 
lig, ) is a sectional view of an autoitative 
pres?ure gulator follhe air and gas ig. 

detail of a modification theof. Fig. 
10, in a side view of the regulating cut-o 
valve, and fig 11 is a side view on a 
smaller cale, of my power-generator cut 
nected to a gas producer and coal '. The generatulis in effectanu East lar cylinder boiler B, see Fig. 1, with sev 
eral innular efnpartments 12, and 3 sur 
rounding a central conbustion chamber 4, 
and its outlet tubes 6, surmounted by a heluipherical done Ocontaining the ben 
rate mixing clanber 7, into which are in 
jected the products of combustion 
this 'outlet pipes 6 and stern through the 
external steali pipes S, 
The feed water enters the ninnulus 1. 

through pipe p, near its botton, and, un 
der from the feud pump, flow p 
war and it. the top of the partition 
l' into the anni 
through the bottuin of the partition into 
the annulus and inter tube spnce, 3, and 
thence as steam into the mixing chamber. 
Thus there are, surrounding the combustion 
chamber, three concentric water jackets the 
content of which flow constan 3. toward 
the centrally located heating. Our i 
tercepting and accumulatin heat on their 
WY 

. combustion chamber is cylindriend in 
form and plaeed sently the lower part 
of the generator. Its bottuin or floor 9 
unit beienovable, and djigable to, ple, 
with strong Molts or clans 10, to resist the 
Oxpansion of the compresex, fuel ind of 
coinbution. The canprecipied supplies of 

and air are admitted through parate 
t concentric inlets 11 and 12 in the cene 

ter of the floor, whence they diffuse freely 
through in Inound of snall fragments of 
brokeingnesite or other refractory nate 
rial 14. To pronote counixture and to 
E. the 'frigments fron hulking the in 
ets, the eage or serce 5 is superped over 
and around them, andl is formed with open 
ings for the passage of the fuel supplies 
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therethrough. It will be seen that the bot-' spring or weight W without. Thir weight 
(in ), whiclay in a steel casting, has a is attached to a lever ar, whichrrrtion, a circumferential flange fitting the interior bearing on top of diaphragm 'T and the 
of the combustion challer, and that the other end control a 3-point pole changing 
flange is turnot inted by a ring 16, contin- switch . 
tiotis in form: the flange and the ring to- When the two forces on opposite sides of 
gether itking a basin for gig the "E. the diaphragin are balan the motor M 
ineste fragments. The uppet e of the would be without power, as the with arm 
ring (incides in height with the lane cap will then ety a nosition between the coin 
of catalistian covering the mound which tact points. With deficient pressure within, 
nny be called the "litrner." The upper the rece?sion of the diaphragm should con 
rii of the ring is is thickened that itiny plete the opening circuit of the notor which 
serve as a nagazine to store and maintain increases the fuel supply. . With excessive 
an inflaming heat should there be n ten- pressure within, the protrusion of the dia. 
porary stoppage of contistion. phragm revere the pole of the nwitch and irvisitif electricinition of the fuel onlete the circuit the notor operate 
ises is inn de through the hole 17 cored in in the revere direction, to wholly or par 

the castings, and 18 to serve as a gasluct tially clone the Mupply, inlet, 
from the inlets to the upper trfare of the 
burner.The plug 18, serve a gate for h's is in Fig. 2, I inly use piston the duc t and also as the seat of the electric working in a cylinder as seen in Fig. 9. 
connections 10. The pendent coine 23, Fig. 1, serves not 
When in it. charge of the explosive only to regulate, as described, the inflix of 

mixture has passed through the open gate, a but also to promote its liftinion with 
slight turn of 'the plig at the same time the nir. For, East the two concentric 
close the gateway idprixltice the firing trean will begin liftio when they is lic 
spark in the vertical part of the dtict. . from the inlets, it is evident that, as six pin its 
The supply inlets 11 and 12, shown as the central streal of gas reacher the cine 

wide open are designed to admit the gas surfnce, thernmbustible atofits must diverge 
and air in proportions for chemical or per- from their direct course and spread into that 
fect combustion. As these proportions must of the annular stren of nirerenting. A nul 
vary according to the richness, in combus- titude of subdivided And intertilingling 
tile, of the gh, the inlet inty be relatively treamlet of gia, Rnd nir and REE hiljisted in area or capacity by turning the for diffusion the elements rive through the 
chand wheels 20 and 21. Stich turning of the interistices of the multi-cell burner. 
wheel 20, will screw the gas pipeg toward . The end and tube sheet of the boilerma 
or fruin the pendent cone surface 23 on agr: be made with plane surfaces or he lished, 
15 with the effect of partly or wholly clos- doned, or corrigaged with (oncentrie cor 
ing or upening the gainlet, and hich turn- rugations as at Fig. 1...N inity best Herve 
ing of E. wheel. 2 will likewise fect the the purpone of taking up hent expansion and 
bleeve 24 for adjusting the Ririnlet. The preventing strin, 
it irriweiver 25 serves both to alleliver the air I have so fair shown, as the kinplextend 
surply ind also to support and to direct the most convenient example of y invention, tlovic for adjusting the relative volumes of the upright cylinder loiler wit? it honol ogous fire clhinnber ind burner and pur Kipply. - 

"I'll relative volumes of gas nd air being tinnincts, but for unit; f. power excelling the ordinry limits of the SE boiler, in justment by the position of the pipe 22 9. utility pity ruire, horizontal boiler till within the live 2, it is evilent that regi lation of the total volume of far and air vnrit fornik for other analogo pits, an oblong firin chanix'', seen in Figi, 7 til 8, maybd attained by crewing the leeve to- P ward or from the let 12, cording to the hetni-cylindrical lirner (rig. 1:... torny eral of then, may is l analogue if the leinals of the engine and its land. Slithill 0. henispherical burier. "The at talgic of th those flucitate violently, Ritoliatiergill- O ion myhn attained by the desire shown in conceitri" supply illets inity. gry of tlive lix rifle flair : if the fire claii Figrk, so and 9, that it to Kay, by guar wheel p e a - 0 lor, arranged in infrinity to the fixi, of 21, and worn 21 fixed to a lift which in revertible electricitor M. their biirir. The malcyrtle f l r realing (it iiay lit, wetle r print y, printing arranged to revolve in oppositoirectii is ly O ictic cirrents whneiriit are it. an elf' to the gilt slit. iii, all it inity be split to their respitiy. Nitr nately made irken inct rivers is to E. s larity by the vibration if flexitol dia- through sittille hols, cylit the floor casting, parallel, like the slits the phragm'T, Fig. , which, being isl in 
he end of n pipo b, gointed with the mix 
ing thalister, is understri's frill thix. insion within Rnd is also livili'i' stri'KH fit in 

rvice cock As, Fig. (), irrit get in pist 
the entrances of the he holex, inil girl to 

For g pressure, intend of tising a lin 
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gether, with provision for relative Adjust 
inent of volume, may be the simple an alogue of the automatic regulating device 
heretofore described. 
In Fig. 1. I have shown the general con binatio of Iny invention consisting of H 

gas producer, coppressor and n power 
generator of the kind described all con. 
nected in operative relation. 
To help faintain a flaine or combus 

tion surface coincident everywhere ith the 
orner surface it is lesirable that all points 
of the late should be equally accessible from the fuel inlets. The diameter or width 
of the fiel inlets will be the Hubtense of the 
curve if equal radii for the burner surface. Sirending the inflowing strean of supplies 
is equivalent to widening the fuel inlet and 
lengthening the subtense, and, therefore, of 
flatering the curve of the burner surface. 
As it may be expected that the loose ma 

terials of the burier will in service, settle 
together and somewhat degrade any surface 
carve, the flatter the harner surface the bet 
ter, if equal accessibility be 'i'ired. 

it is evident font the pratling surfaces of the cone (or prism) may be E. t() 
sucre, for the SE nt strins of fuel, 
flat cri's: also that in an oblong fire chain. 
per, for a large init cf power, everal fuel 
inlets wish accessory spreading prisms may 
require, for equal distribution to their joint 
burner, a surface nearly or quite level. 
The word 'fuel "her means all elements of gas and air proper for combustion; and 

the phrase "ful inlet "intennr an apertire 
or a group of apertires fur the admission of 
thout element in preption proper for 
combustion; "multirell (or riftieshlular), 
Applied to the type of brmer he "e described, 
distinguisher it from all those which, like 
the Bungen burner and the blast lamp, pro vide but a single partinent or envity for 
Herlusion and diffusión of the elements, pend 
ing therenction of enmibution; a "gate is 
"fnything which shuts or bars a partage'. If we compre such a power generator 
with the explosive type of engine we find 
that the combustion chanber and water 
jasket have been separated from the engine 
cyliuler; that in lependent compression of 
hipplies leaves the engine free for mot. " 
lity ('x'llsively; that constant presRiiri has 
been substituted for constant or nearurett 
ville; that the water jacket, in the forn 
of a boiler, contributes tenna to be used in 
(in not with the cornbustion gases, Evi. let advantag's ai; kaving the engine 
inceli Anixin from exissive combustion heat 
and the cylinder from explosive stress's 
concurring with the strains if unequal heat 
"xpansion; Kuving fuel in the world done 
by the stirns heat heretofure wasted in jacket watai. 

we compare tie oriary steam boiley 
with Rush a power gneint or was finil hat. 
for ordiliary fuel has been Rubstitel inn 
explosive inixture; for ordinary or slightly 
forced draft has been substituited combus. 
tion under constant pressure of Reveral at 
mospheres; for wide diffusion is substituted 
(onfine put of heat and steal to an inner 
comphi...' its rounding the heating sur 
facts, tow, "d which flows the feed water, 
with a slight hit 'instant and sufficient cir. 
ret : for the steam lone is substituted in separate and independent, mixing chanber: 
for superheating apparatus is substituted 
actual contact of steam with the fire and 
diffusion with the combustion gases as they pass together to the engine; and or a stoker 
is substituted an electric notor Eting at 0 
natically to increase or dinninish the fuel 
"Ry, to meet the requirements. 

The nost direct aid effective wny of in 
proving stealin-engine economy is by the use 
of superheated stenin.” Ser 
"T"hermodynttinir of the Stean nine" 
p. 368-869. 
"Superhenting has or its sole purpose 

and result ' ' ' the extinction or re 
diction of the internal termal wastes of the 
engine consequentipon' initial or 'cylin 
der condentation.'" Superhening even it few degrees inproves considerably the per 
formance of the engine, and, in the average 
case superheating 100 degrees F. will en 
tirely extinguish that waste. The olpstrue 
tion at the boiler has been, and still remains, difficulty of construction of a superheating 
?ystem which will be at once offictive, if 
and durable." See " 'Thurston's fun in of Asteam litoiler" pp. 834-H(Y). 

It is this vide that superhenting is oi 
the utintet, in portance for steam engine 
economy; that there are economic 'onstruct 
ive and ninterial difficulties in imparting 
superheat. to stein through intervening me. 
tallic walls that the most logical anal pric 
tical nethod nutt therefore dispens with 
the walls and superheat the xtenii by lirect 
eontact with the fire and conibutioi gases, 
sulbstantially as heretofore descriled. It is 
also evident that, within reasonable limits, 
the stenin in Ryle so superheated, or this con 
bustion gask's so tempered to any legree suit. 
all for the in medite purpose. '2'? engine 
will be then, approximitely, a gas eligin or, 
Ey. a stein (giine, ''oring to 

tfic elements predominating in the mixture. 
“With mixture of gast's ' ' ' the en 

tropy of one list it in is not influence by 
the present" the other constituent." See 
SE The Steam 7't line, p. 3) note. 
"When it (he mixture) is complete the 
?team expands, at ('xialist, to 1 at a sphere, 
and not to partial pressure, leaving the nia. 
cline as we stian it, 1(X) degrees (. tempera 
ture, and heats the strounding air particles 
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collutistic in chamler, a plurality of feel 
water compartments surrounding said boiler, way of lowering the timperattirelrp of a Nixinghamber, having coinunication non-titleixing ten II engine, le intends 

to heat ('on prise air to the temperature 
of the stenin and to mix this with the 
stein leading to the engine. If the mass 
ratio of air to stea is above 2 to 1, then, 
it reording to 'ietet. the latter supplies about 
of the existing total pressure. If the total 

pressure was 1 pound per square inch, then 
the hite in has out ponder square inch 
pressure, and therefore the exhaust into the 
atmosphere would expand just as much as 
though a collenser were used. From this 
ictet concludes that the steam consumption of this non-cidensing engine prol 

nearly that of condensing engine' bid. 
p. 410. It is evident that this advantage 
sought by Pietet in hih mixture of steam d 
air, must as certainly, and more fully be 
found in my mixture of steam and combus 
tion gases if tempered to the required condi 
tions: for while in his systen it is the ob 
ject of an expenditure of energypn the con 
tiary in my system it is an additional econ 
ony incident to saving the heat energy of the 
tenn. 

I clain- V 
1. A stean boiler comprising an interior 

combustion clhaber, a plurality of compart 
nints hirruntling rail cornbilition channe 
lxr. an inlet for fied water in the outer of slid compartment, and eonmudicating pas 
Migy between sail compartment nrranged to 
conduct the feed water Maiccrisively through 
said conpnrtment from said inlet to the in 
territor heiting surfaces, thereby intercepting 
and accumulating heat during its progress. 

2. A steal' boiler comprising an interior 
("inbustion chanber, a plurality of concent trie annular 'ompart inheits surrounding Raid. 
('onlistion chaniber, an inlet for feed winter in the liter of nail ciripartinent, and coln 
initiitiiting passing between aid compart 
ents arriagel to 'Inlet the feel water 

sil'essively through sail compartments from 
surfaces, sail inlet to the interior Six h 

ating heat therly intercepting and accumu 
liiring its progress, 
3. A gax's flitic power-pg'Ierator, cun 

prising a central oilbilstion chamber, q imilar pright boiler, stirrhinding said 

with knit boiler and with thin interior of 
kid combition chamber, an inlet for the 
feed water in the outer feed water ompart 
ment said inner compartinent having E. 
communication with the boiler, the passage 
between said feed water compartments be. 
ing so arranged that the feed water is forced 
to travel, the entire length of each compart 
ment in its movenient toward the boiler, 

4. In a power-generator an annular up 
right boiler, a fluid fuel burner centrally 
di thereof and provided with refra. tory material for retaining the heat of said. 
burner in clone proximity to the inner verti 
Acal sides of the boiler, a plurality of feed 
water compartment hurrounding said boiler, 
means for causing the feel water to traverse 
the length of each compartment, an inde. 
Elie nixing chamber surmounting said 

iller and a series of exhaust tubes com municating with said mixing chamber. 
5. In a power generator, a fluid fuel 

burner, a combustion chamber containing a 
mass of refractory material disposed above 
said burner, an upright annular boiler Mur. 
rounding said combustion chamber and ex 
tending above the sane, concentric annular 
feed-water compartnents surrounding said boiler, communfeating passages between said 
feed water compartidents, the Adjacent pas 
sages being at the opposite ends of the com 
partment, a mixing chamber surmounting 
said boiler, and a series of exhaust tubes con; necting said combuktion chamber with said 
mixing chamber and disposed in the upper 
part of said chamber, 

6. In a power generator, an interior con 
bustion chamber, a trality of concentric 
water heating chambers Mirrounding said 
combibition chamber, communicating pas 
stages between incljacent water chambers, etch 
prince being at the opposite end of the 
hamber froii the one receding it, thereby 

causing the inconing feed water to flow suc 
cessively through the length of each of the 
chanbers. m 

EASTBURNE E, AMSON. 
Witnesses: 

. . Swan ar, 
F. R.T. 
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