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UNITED STATES IPATENT OFFICE -

BASTRURYE X LAMBON, OF SALT LAKE CITY, UTAM,
GAS AXD STRAX POWBR-GENRRATOR.

Spesifieation of Letters Patent.

Applisetion fled Apri} 30, 1008, Serial Ne. 430,061,

047,107,
10 all whom it concern: .

Bejit known that 1, Eastauznz E. Lan-
AN, a citizen of the United States, residing:
at Salt Lake Cit.r, county of Salt Lake, an
State of Utah, have invented certain new

and useful Improvements in Gas and Steam
DPower-Genérators, which are fully deacribed
and represented in the following specifica-

“tion and the accompanying Jrawings, form-

iuﬁ"u part of the sene. .

ris invention relates to mbans for sup-
plying an elustic fluid onder premure for
the operation of the steam reciprocating and
{urhine types of engines.

‘The object of the invention is to tramipose
the heat units of gas fuel into a mixture of
steamn and combustion gases suited in pres-
sure and mass and temperature to supersede
seam in operating thows types of engine;
and, by thus linking them to gus producing
spparatus, to embody a gus and steam
power-systemn which will retain the advan-
tages of the steatn cngines and combine with
them the thermal officiency of the explosive
gns ne. '

The hest is {woducml by the cembustion
under conslant pressure of gms and wir
mixed in explosive or chemical proportions:
‘These mipplies of gas and air are pre-com-
pressed by any suitable apparatus and ad-
itted to the combuntion chamber at a pres-
sare of several atmospheres, varying nc-
cording to the richness of the gas in com-
bustible elements. :

The seamn is produced by contuct . with
the sides and tubes of the combustion clim-
ber and its outlets, of water contained in a
water jacket surrounding them,

mixture is minde by eansing the ‘mul-

' | seam to diffuse

together, in a mixing chamber, into which

the combustion gasex are discharged -from

the outlets of the combustion chamber and

from which wmixing clmmber the mixture
pases to the engine.

In the accompanying drawings of the ap-
paratus for making the mixture, which I
call & and stesin power- rator, simi.
lar reference numbers and létters are uned
fci)r i'dont:fying the same parts in all the
views. . '

Figure 1 is a side vlevation of the power-
generator with.the left hand part in vertieal
central section. Fig. 2 ix a horizontal trans-
verse section on line 2--2 of Fig, 1, looking
down. Fig. 8 is a similar section on line.

on line 4—1 of Fig. 1. Figs. 5 and 6 rep-
resent in detail electrically operated worm
air and fuel guies. Fig. 7 is
elevation of a modifiel form of the gen-
erator for larger units. I'ig. 8 is & plan
view of the bottom plate ‘scen in Fig. 7.
I'ig. 9 is a sectional view of an autommtic
pressure regulator for the air nnd gas.  Fig.
9 u detail of a modification thereof. Fig.
10 is a side view of the regulating cut-o

valve, and FKig. 11 iz a side view, on a
smaller scule; of my 'power-generstor con-
nected to a gas producer and com w,

‘I'he generatar is in effect, an upright tubu-
Inr eylinder boiler B, sce i"ig. , with sev-
eral annular compartiments 1, 2, and 3, aur-
rounding s central combustion chamber 4,
and its outlet tubes 5, surmounted by =
hewispherical dome 6 containing the sepa-
rate mmixing chaber 7, into which are in-
jected the products of combustion throufh
thoe ‘outlet pipes 5 and steam through the
external stenm pipes 8.

The feed water enters the ainulus 1
through pipe p, near its bottom, snd, un-
dor Yramu‘c from the feed pump, flows up-
wurd and through the top of the partition
I into the annulys 2, theice downward and
through the bottom of the partition P* into
the annulus and inter - tube space 8, and
thence as stenm: into the mixing chamber.
“Thus thers are, surrounding the combustion
chamber, three concentric water jackets the
contents of which flow constantly toward
the centrally located heating sur in-
teroepting and accumulating heat on their

way. :

'I‘he combustion chamber is cylindrical in
form and plaeed ceutnlll{.én the lower part
of the generator. Its bottum or floor 9
must be removable, and adjustable to place,
with strong bolts or chms 10, to resist the
expansion of the compressl fuel wd of
combustion. _The compressed supplies of

s and air are admitted throngh separate

t concentric inlets 11 and 12 in the cen-
ter of the floor, whence they diffuse freely
throngh a mound of small fragments of
broken mugnesite ov other refractory mate-
risl 14. To promote commixture and to

revent the ' fragments fron hoking the in-
ets, the cage or screen 15 is supe over
.and sround them, and is fornied with open-
ings for the passage of the fuel supplies

¢

\
1Y

.\:‘“

3—3 of Fig. 1. Iig. ¢ is a similar section

gears for the automatic regulation of the
a sectional -
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therethrough, Tt will be scen that the bot- ! a spring or weight WV without, This weight

tom 9, which may be a steel casting, has o i is attached to w lever w

circumferential flange fitting the nterior
of the combustion chamber, and that the
flange is surmounted by a ving 16, contin-
uous in form: the flange and the ring to-
wether making u basin for hnlditelg the maﬁ-
nede fragments. The uppet e of the
ring coincides in height with the Hame ca

of combustion, covering the mound which
miny bu called the “burner.”  The upper
rim of the ring 16 is thickened that it mnay
serve as a magazine to store and maintain
an inflaming heat should there be a tem-
porary stoppage of combustion, .

Provision for clectric ignitionsof the fuel
ases i3 made through the hole 17 cored in
the castings 0 and 18 to scrve a5 n gas duct
from (i inlets to the upper surface of the
burner, ‘The.plug 18 serves as a gate for
the duci/and also ns the seat of the electrie
connections 19, :

When a kindlilﬁg charge of the explosive
mixture has passed through the open gate, a
slight tuen of *the plug at the same time
closes the gateway and produces the firing
sparkein the vertieal part of the duct. -

The supply inlets 11 and 12, shown as
wide open, are designed to admit the gas
and air in proportions for chemical or per-
feet combustion, s these proportions must
vary according to the richness, in combus-
tiblex, of the gaw, the inlets mnny be relatively
adjusted in aren or eapucity by turning the
-hand wheels 20 and 21, Such turning of the
wheel 20, will screw the gas Fipe 29 toward
or from the pendent cone surface 23 on eage
15 with the effect of partly or wholly clos-
ing or upening the gax inlet, and such turn-
ing of the wheel 21 will liKewise affect the
rleeve 24 for adjusting the aiv inlet. The
A reeeiver 23 serves both to deliver the air
supply und also to support and to divect the
doviees for adjusting the relative volumes of
supply. ) .

The relative volumes of gas nnd air being
in adjustment hy the position of the pipe 22
within the sleeve 24, it is evident that vegn-
Intion of the total volume of gas and nir
muy e attained hy screwing the sleeve to-
ward or from the inlet 12, according to the
demmndds of the enﬁine and its load.” Should
those fluctuate violently, automatic regula-
tion may ha attained hy the devices shown in
Figs, 5, 6 and 9, that. i< to say, by geur wheel
218 wnd worm 21° fixed to o shnft 8 on
which ix 0 mnnil reversible electeic motor M
arpangad to revalve in opposite dirvetions by
slectric enrrents whose cirenits ure altor-
nutely made, broken spd reverasd ns to yuo-
lrity by the vibration of a flexill. dia-
phragm T, Fig. 9, which,-being fixcd upon
‘he end of a pipo b, conmeeted with the mix-
ing ehamber, s under stres froun the ex-
punsion within and is nlso nuder stres from

|

!

; will then occu{)v n

varinmt forms for other unnlogous parts,
an oblong fire chamber, seen in Figs, 7 and 8, 1

! - w, which rests on u
bearing on top of diaphragm ‘T and the
other end controls u 3-point pole changing
switch &, o

When the two forces on oppaosite sides of
the diaphragin are balan the motor M
would be without power, as t‘:e switch arms
A osition between the con-
ith deficient pressure within,
the recession of the dinphra;ﬂn, should com-
plete the opening circuit of the motor which,
increases the fuel supply. . ‘With excessive
pressure within, the protrusion of the dia.
pliragm reverves the poles of the awitch and
completes the circuit of the motor to operate
in the reverss direction, to wholly or par-
tinlly close the supply inlets.

tact points. \

For hi?\ pressures, instead of wsing a dia- ~ -
88

g_hngm as in Fig. 9, I inny use & piston
* working in a cylinder as seen in Fig. o

The pendent cone 23, Fig. 1, serves not
only to regulate, as described, the influx of

s, but also to promote its diftnsion with
the air. For, ulthou'gh the two concentrice
streanis will begin diffusion when they issue
from the inlets, it is evident that, ax soon na
the central stream of gas reaches the cone
surface, the enmbustible atofis must diverge
from their direct course and spread into that
of the annular stream of air, creating & mul-
titude of subdivided and intermingling
utreamlets of gus and air and up‘mmmities
for diffusion as the elements rise through the
interstices of the multi-cell burner,

The end and tube sheets of the builer m:g'
be made with plane surfaces or be dished,
domed, or corrugated with concentric cor-
rugations as at @ Fig. 1, 25 mny best serve
the pu of taking up heat expunsion wnd
preventing strains,

1 have so fur shown, as the simplest and
most convenient exnmple of my invention,
the upright cylinder boiler witl itx hamol-
ogous fire chamber and burner nud appur- 1
tenances, but for units-of. power exceeding
the ordinnry limits of the upright hoiler,
utility mmy’ require horizontal boiler m;d
n

a- somi-cylindrienl burner enge 15% or sov-
cral of them, may he the annlogue of the
hemispherienl burner. ‘The nunlogue of the
concentrie supply inlets oy be n gronp of
thrve slits . in the flooe 9 of the Hre chan- 1
bor, arranged in conformity to the axis of
their burner, ‘Fho annlogue of te spreading
cona piny be o wedge o priss y presentin
an edge to the g inlet slit, Gas and air
may he supplied to their respective slita !
through suituble pi|'ms or holes, corwl in the
floor easting, parallel, tike the slits to the
axis of the burner: nnd two straightway -
spvico cocks 7, Fig, 10, areanged in pipes at
the entrances of these holes, nil gonved to- 1
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gether, with provision for relative adjust-
ment of volume, may be the simplest an-
alogne of the automatic regulating device
heretofore described.

" In Fig. 11 1 have shown the general com-
binntion _of iy invention consisting of #
#as producer, n compressor and & power-
generator of the kind described all con-
nected in operative relation.

To help maintain a flame cnlp or combus-
tion surface coincident everywhere %ith the
hurner surface it is Jdesirable that all points
of the Iatter should be equally accessible
from the fuel inlets, The diameter or width
of the fuel inlets will be the subtense of the
enrve of equal radii for the burner surface.
Spreading the inflowing stream of supplies
is equivalent 1o widening the fuel inlet and
lengthening the subtense, and, therefore, of
flattening the curve of the burner surfnce.

As it may be expected that the loose ma-
terinls of the burner will in service, settle
together and somewhat degrade any surface
curve, the flatter the burner surface the bet-
ter, if equal accessibility be secured.

It in evident fhat the npn-mlin;i_snrfaces
)

of the cone (or grism) may be a

\ usted to
seeure, for the divergent strenms of fuel,

fint enrves: also that in an oblong fire cham-
ber, for a Iarge unit of power, soveral fuel
inlets with necessory spreading prisms may
require, for equal distribution to their joint
burner, a surface nearly or quite level.

The word * fuel ” here means all elements
of ga~ and air proper for combustion; and
the phrase “ fuel inlet ® menns an aperture
or & group of apertures for the admission of
thove elements in proportions proper for
combustion ; “ multicell™ (or ;= {ticsllular),
applied to the type of burner he o deseribed,
distinguishes it from nll thoss which, like
the' Bunsen burner and the blast lamp, pro-
vide but a single aprrtinent or cavity for
seclusion and diffusion of the elements, pend-
ing the reaction of combustion; a * gate * ix
“anything which shuts or bars u passage .

we compare such a power generator
with the explosive type of engine we find
that the combustion "chamber and water
jreket have been sepueated from the engine
eylinder; that independent compression of
supplics leaves the engine free for moto v
duty exclusively ; that constant pressure lhas
been substituted for constant or measured
volumio; that the water jucket, in the form
of a boiler, contributes steam to be used in
common with the combustion guses. Kvi-
dent advantages ass; saving the engine
mechanism from exoessive combustion heat
and the evlinder fiom explosive stresses
eoncurring with (he strains of wnequal heat

expansion; saving fuel in the work done
by the surplos heat heretofore wasted in

jucket water.

dificulty ‘of construetion of

o

i we compare taw ordinnry steam hoiley
with sueh o power genomtor we find that.
for ordinary fuel has been substituted an
explosive mixtare: for ordinary or slightly
forced draft hms been substitnted combus-
tion under coustant pressure of severnl at-
mot?)hores; for wide diffusion is substituted
confinewent of heat and steams to an inner
comprie.cat surrounding the heating sar-
faces, tow.~d which flows the feed water,
with a slighe bt constant and suSicient cnr-
rent; for the steam dome is substituted o
separate and independent. mixing chamber;
for superheating apparatus is substituted
actual contaet of stenm withi the fire and
diffusion with the combustion gases as they
pass together to the engine; and for a stoker
18 substituted an electric motor sivtin{z anto-
matically to inerease or diminish the el
sumilv to meet the requirements,

“The miost. divect and effoctive way of im-

proving steam-engine cconomy is by the nse

of superheated

@

stenmn.”
ermodynamnics of the Steam.
pp. 68-369, _

“Superheating has Jor its sole purpose
and-result” * * ® the extinction or re-
duction of the interniil thermal wastes of the
engine consequent. upon *initial’ or ‘eylin-
der condensation.’” “ Superheating even n
few degrees improves considerably the per-
fovmance of the engine, and, in the averape
cade gupcrheating 100 degrees F. will en-
tirely extinguish that waste. The obstruc-
tion at the boiler has been, and still Temains,
A superheating
system which will be at once effcetive, safe
and dorable.”  See “‘Tlhinrston's M anwal uf
Steam Roilers ™ pp. BG8-HGY,

It is thus evident that superheating is of
the: utmest. importance for stenm engine
economy; that there are economic construet-
ive and ‘materinl difficultios in imparting
superheat to stenm throngh intervening me-
tallic walls; that the most logical and prie-
tieal ethod must therefore dispense with
the walls and superheat the stenn by direct
contact with the fire and combustion gases,
substantially as heretofore deseritad, It is
also evident that, within reasonnble limits,
the stenm may be so superheated, ar the com-
bustion gases so tempered to any degree suit -
able for the medinte purpose, "Phie engine

Penbody's
I'nyine

Wwill be then, npproximately, a gas engrine ur,’

u‘ppmxinmlely, a steam engine, according to
the elements predominating in the mixture.

“With mixture of gases * * * (he en-
tropy of one gonstituent is not inflnenced hy
the presenco :* the other constituent.”  See
Stm&la‘s The Steaw Tueline, p. 395 note,
“When it (the mixture) iy complete the
steam expunds, atexhuust, 1o 1 atimosphere,
and not (o partinl pressure, leaving the ma.
chino as wet steam at 10 degrees C. tempera-
ture, and heats the survounding air particles
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to an cqual degive” 14id, p, 4110 note,
“The physicist, Pietet, suggested a peculiar
way of lowering the temperature drop of a
non-condensing steam engine,  He intends
to heat compressed niv 1o the temperatuye
of the stenm and to mix this with the
steam leading to the engine. If the mass
ratio of air to steam is nbove 2 to 1, then,
necording to Pictet, the Intter supplies about
4 ot the existing total pressure, If the total
pressure was 1 pound per square inch, then

the steam has sbont § poind per square inch

presatre, and therefore the exhaust into the
atmosphere would expand just as much as
From this
Pictet concludes that the steam consumption
of this non-condensing engine upgmclm
nearly that of & condensing engine.” 7bid.
P 410, It is evideut that this advantage
sought by Pictet in his mixture of steam and
air, must as certninly, and more fully, be
found in my mixture of steam and combus-
tion guses if tempered to the required condi-
tions; for while in his system it ix the ob-
jecet of an expenditure of ene , on the con-
trary in my system it is an additional econ-
omy incident to saving the heat energy of the
steam, ’

I clhim— ' .

1. A steam boiler comprising an interior
combustion chamber, a plurality of compart-
ments surronnding said combustion. cham-

ber, an inlet for feed water in the outer of .

snid compartments, and ¢o nmupicating pas-
suges hetween said comprrimentanrranged to
conduct the feed water succemively through

~uid compartments from said inlet to the in-

tevior heating surfaces, thereby intercepting
and accumulating heat during its progress,

2.\ steamr' botler comprising an interior
combustion chnmber, # plurality of concen-
trie annnlar compartments surrounding said.
combustion chamber, wn inlet for foed water
in the outer of sid compartinents, and com-
municating passages between sid compart-
ments areanged to conduet the feed water

- sieeessively throngh said compiitments from

-

snid inlet 1o the interior lu-a'tin{g surfaces,
therehy intercepting and accumulating heat
during it progress, .

A\ gnseons fluid power-generator, com-
prising a contenl combustion chamber, an
annulure wpright boiler, surrounding said

947,107

combustion chamber, a plurality of feed
water compartments surronnding said boiler,
w nixing chamber, having communication
with said boiler nnd* with the interior of
smid combustion chumber, an inlet for (he
feed water in the outer feed water ompart-
ment, said inner compartinent having (Emct
communication with the boiler, the passage:
betwoen said feed water compartments be-
ing %o arranged that the feed water is forced
to travel the entire length of each compnrt-
ment in its movement toward the hoiler.,

4. In a power-generator, an annular up-
right boiler, a fluid fuel burner centmlry
disposed thereof and provided with refrac-

tory material for retaining the heat of said .

burner in close proximity to the inner verti-
cal sides of the boiler, a plurality of feed
‘Water compartments surrounding ssid boiler,
means for cousing the feed water to traverse
the length of each compartment, an inde-
ndent mixing chamber surmounting said
iler and a, series of exhaust tubes com-
municating with said mixing chamber, .

5. In & power-generator, a fluid fyel
burner, a combustion chamber containing a
mass of refractory material dis above
said burner, an upright annular boiler sur-
rounding said combustion chamber and ex-
tending above the samne, concentric annular
feed-water coinpartments surrounding said
boiler, communieatin pamgn between said
feed water comnartidents, the adjacent pas-
sages being at the opposite ends of the com-
partments, a mixing chamber surmounting
waid boiler and a series of exhaust tubes con-
necting said combustion chamber with said
mixing chumber and disposed in the upper
part of said chamber, L

6. In a_power generator, an interior com-
bustion chamber, a plurality of concentric
water heating chambers surrounding said
combustion chamber, communicating pas-
sagres between ndjncent water chambers, esch
passage being at the opposite end of the
chambers from the one preceding it, thereby
‘cauwving the incoming feed water to flow suc-
cessively throngh the length of each of the

chuimbers,
EASTBURNE E. LAMSON,
Witnesses: .
L. B. Swanzn,
1. F. Rure.
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