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T all wiony it 1Ly coneeri :

~Beitknownthat I, ISRAELR. BLUMEN BERG,

a citizen of the United States, residing at W’ash

- ington, in the District of Calumbm have in-
5 vented certain new and useful Imp rovements in
Vapor-Generators and Motors, of which the
following 1s a specification, reference being
had therein to the accompanying drawings. o
‘My invention relates to 1n1provements 1n

10 the niethod of resolving volatile fluids into

power-vapor, as well as.in the form, construe-

‘tion, and arrangement of power-vapor genera-
tors steam- boﬂers, and furnaces, and in the
nmde of adjusting and connecting the several

15 parts one to the other; and it consists in ad-

justing and securing 4 bell or dome shaped
empty vertlea,l cylindrical vapor-generator
having a circling flange on the lower rim, and
provided with a vapor- gage, a safety ‘valve
20 Induction-pipe terminating in a rose on: Lhe
“inside, an eduction-pipe and protuberances

on the inner wall, on the upper side of a

disk or plate of metal containing numerous
long slim tubes, secured therein and extend-

25 Ing outwqrd, and closed at the outer ends, se-
| cured in a substantial manner on the open'

upper end of a steam-boiler, arranged over
and forming part of a heating-furnace, and
provided with a eorrugated bottom with an-

3o nular water-legs, or a coil-pipe extending

from the bottom down into the’ furnace be-
neath, the idea being to present as great a

' surfaee as possible to the fire in the furnace
for heating purposes, the said boiler being

35 provided with an induction- -pipe for water, a
- waste-pipe to draw off, a steam-gage to test
the pressure, and a blcm -off pipe to reheve

the boiler of air. =
It further consists in promdmﬂ' protubel-

- 40 ances onthe inner wall of such vapor-genera-

tors for supportmg In place removable dia-
- phragms, and in securing thereon a metal lat-
tice or wire diaphragm, a metal plate or disk
containing numerous short open tubes, or a

-45 series of V shaped brackets, when it is de-

sired to inerease the power Wlthout increasing
the external dlameter or the consumption of
fuel, all of which is more pa,rtlcularly shown

and pomted out in the accompanying draw-

50 Ings and specification.

denser, E, attached, a

‘being corrumted to present a greater heating- 7
‘surface to the action of the fire, and the va-

valves. Hig,
the vapor- ﬂenerator Showmn the plan of the

brackets.

nace retmnmg at another.

Snmlar letters of 1eferﬂnce Indicate corre-
sponding: parts

Figurelis a vertical section of a steam-
boiler with annular water-legs, furnace, ash-
pit, and vapor - generator, &howmﬂ‘ sets of 53

closed and open tubes two tube- phtes or dia-

phragms, a series of V -shaped brackets, a wire

diaphragm, a distributing-rose, a llqmd -in-

duction pipe and general supply pipe, vapor-
gage, and Vapor - “eduction pipe f, a safety- 6c

valve, ¢’ supports, &e.; also a side elevation
- of a vertleal engine, A showing the various

connections thereﬁflth, a Vapor- uondenser E,

reservoir IY, and a pump, 2. Fig. 2 isa sade-
elevation of a vapor- engine w1th 2 Vapor-con-
luid-reservoir, I, and
2! pump, h; ; also a vertical section of a vertical

!
. It

' furnace, steam-boiler and vapor-generator,the

Jatter shownw two sets of vaporizing- tubes, a

‘rose or fluid- -distributer, and the connecting- 7c
pipes,as well the steam and vapor gages, throt

tle-valves, and stop-cocks. Fig. 3 is a vertical
section of a combined furnace, steam.- boiler,and
vapor-geunerator,the bottom of the steam- boﬂer

l':_,:fl

por-generator showing adjusted therein a se-

ries of V-shaped brackets; also the connect-

and throttle-
4 1S a horizontal cross-section of 85

ing-pipes, gages, stop-cocks,

V:shaped brackets. Fi ig. 5 is a plan of a wire
diaphragm used, when deswed in the vapor-
oenerator. I‘1g 6 is a pl’m of the ‘“ tube-

_plmte” B, showing the tubes ¢, secured there- 83

in, and the bolt- hole‘s ¢'. Iig. 7 is a perspec-
twe of one form of V- Shaped brackets. Fig.
8isa per&pectwe of another formof V- shaped
Fig. 9 is a vertical section of a
combined vapor -generator, furnace, and’ g0
steam-boiler, the htter showma: 2! tubu]ated'

Dbottom, the inside of the furnace bricked up

to prevent radiation and loss "of heat. Tig.

10 is a vertical section of a combined vapor-
generator, furnace, and steam-boiler, the lat- 935
ter showmn* & plpe passing out at- one point,
and after passing in a coil through the far-

Fig. 11 is a sec- g
tional view of the fluid - packing reservoir 11:1'

| the packing-box of the eylinder. | 150




o secaved.

tJ

valve ¢

18 asvertieal eyhindrical vaporsgenerator,

f()f metal of (great strength, the helfrht bemﬂ*
equal to *‘lbont from one: and one- lm]t 1o tu{} |
and one-half diameters, construeted in almost -
orogany form, preterence fbe:mg given to the 1n-
oo overted-bell shape, openr at the bottom, andhan-
o oang anexternal flange, d around the edge of
oo the open end, perforated for boltsi 4, 1“?:1 ovided :
-:!@511?@1@‘[%11;3:?&130;1* cage, ¢, a wiu‘; -valve
| Internal %pmtub.el ances, ¢ on which th_e,. dia-
ophragms «F and &’ and: brackets d' rest orare
e In: the top of the generator.d. 13 in--
i trodueed L acgeneral supplyspipe, ¢, having a
- nncdastributing- mmle o and provided with o
check:v 11\'(3 ¢l alw A vapor: eduetion pipe, f)
orrprovided w ith a throttlesvalve, 73, theformer
oconnecting the generator:with tlw reservolr i
through the ¢: pump o, and the Jatter ml]nect‘nw
zlhe frer*omtm with the motorengine, RN
* Conneeted by one: end to the %upph ]’n])e%
ooeand by the: other :‘m foree- pump /5 -
rihgeneral @L‘ﬂ.pp]ypipe; o,
SEEEEEE R %fmd checli-valve, ¢,
ooy dload as carried 110111 the reservorr It
EERRE-3S épmnp Jhito the gencrator d, and thedlow: there-
ot 15 1eﬂulmtd bx the: stop-cocek ¢,
¢t preventing the: gener ated v apor from
passing baclk:into thfpl pes.
of the generator d rests on and is secured: by
bolts ¢ to a tube-plate; B, which is as large in
~diameter as both the ”Giieldff}l dand ifs ﬂmwe
.
phragm, of metal of great tensile: strength, of
the same diameter as both the generatord and
Jits flange (d, into whieh is secured, by:their
| ?Op(}ll ends, a large number of long slim tubes,

“Lhe open part

- Mhe plate: B1s @ crreular disk or dia-

, flush with one side and e\tendmﬂ their full
]LI]”th beyond the other, and c]o%ed and made
vapor-tight at the outer ends. The disk B
serves as a bottom to the vapor- neuemtm d,
and separates it irom the steam- Doiler 74 be-
neath, and is perforated, near its periphery,

“its entire circumference, with bolt - holes ¢,

Iy -
O

n
{(Ji

60

by which 1t 18 secured both to the genera-
tor d and the steam-boiler ¢, into w ].nch the
tubes ¢ extend their entire length, by Dbolts <.
The under side of the plate B, with itsmyriad
of tubes ¢’ extending full depth into the boiler
¢, presents an extensive area to the action of
the heat required to convert the volatile liq-
uid into vapor. 1 call this plate and its tubes
my ‘ tube-plate.”” In the simple generator
the volatile liquid is thrown in a spray onto
the 1)htc B and 1mnto the mouths of the open
tubes ¢, and there being such an extensive
heated surface a very Luge quantity of fluid
18 1nstantly converted into power-vapor, so
that with a generator thirty-six inches in di-
ameter and about two-thirds of the diameter
In height, with tubes twenty inches deep, I

- can obtain from one to five hundred horse-

power invapor, using not toexceed ten pounds
of steam-pressure for heating purposes; but
when I 1ncrease my heating- smfaw by add-
ing internally-adjusted diaphragms or brack-

¢y and

18 a0
having ra stop-coek
{thy ouﬂh W ]m* rthe volatile
through

the eheel-

{ofspace.

ing into: the: farnace:
botler.

') 90,56 1§

my power withoutl increasing  either: the ex-
;teimﬂ dimensions: or the consumption of:fuel.
- ¢'isacylindrical boiler, constructed of proper
‘material and of the same diameter as the gena; ;
erator d, provided:with an external flange, ¢’y
around the open upper edge, perforated with
Dbolt-holes, by which it and  the tube-plate B .
and the vapor-generator: o are
qiet?l';er;, a blow-pipe, &, a steam-g 5
, Uy and o owater-induaction ‘pipe, L
é'Th]‘»; vossel lis mecessar ilv: but o little deeper, -+ 00
vertically; than 111L,,.Ie11gt].1 of the closed tubes. . . -
¢ in the'tube-plate s, which protrudes intoit, o 0 10

as shown in Figs. 1,:2,.5, 9y and 10, and may EERE RS
Trave a plam: bottom, asshownianlfigs 2, acor: i
rugated bottom,: as shown in Fig. ‘3 OT @ COTs
rugated bottom with annularw ater :]efrsfg* SULE: i
rounding the furnace, as shown in. Blg. Tyorio i
oA mbulated bottom, as shown in Fig. 9, 01‘ as SEEREEE
shown in Fig. 10, 16t mayhave pr Otl‘fl‘adlnf.ﬁ.(}m? EERREEER RN
‘the bottom: abone point a coil:pipe; g7 extend- . 1
and again entering the o0
These various forms of boilers are 0
?sm;f;qested by the nccessity of presenting: as SERE
greéat @ superheml surfaee to the aetion of the 1 1 1
fire as ean behad without materially inereas: 1111
ing theaven to be occupied: by the boilerand 000
| generator or inereasing thesize of the furnace, 1 1
the 1dea bemn as well the economy of fiuel '13% EEEEEE N
_[ﬁ. using the corrugated: bottom; or. -1

the boiler with a (_(}11.11%&1@(1. bottom and {m-e SERERREEEEE
{ nular:water-legs, or the modications:shown,:
élilﬁ%teii;ﬂhﬁil'mQJ casemy heating-surface Witihié
out 11{30{355{111135' mercasing the gquantity: of wa
teror fl?l{:"l requisite to. dLLOH]]ﬂ
| pose—

e, generating @ suflicten
to inst:1.11t-:1neous]y vaporize the flaid as it is
injected into the vapor-generator.

mom’ m®are furnaces or {ire-places, differing
only in detail of construction, the furnace
m being only the ordinary stove-furnace pro-

vided with a grate, m°, ash-pit, draft, damp-

ers, &c., appurtenant to such furnaces. The
furnace m’ 1s constructed within annular wa-
ter-legs extending down {rom the boiler ¢,
while the furnace #° 1s walled on the inside
with fire-brick. Thesevariousforms or classes
of furnaces have all the usual and most 1m-
proved ‘IGCGSSOIIG% putmnmw to furncees.
The furnacc m, m', or m* selected and the
boiler ¢ are adjusted and firmly secured to-
cether by any approved mode, the tube-plate
B put 1'1'1 place on the open upper end of the
boiler ¢, the tubes ¢ extending down into the
boiler, tho vapor-generator i placed on the
top of the tube-plate B and secured to the
boiler ¢" by bolts 4 in the flanges ¢’ and ¢’ and
the plate 13, the several ]omts having previ-
ously been efueiul]y paclked by any 51111341)1@
packing, to prevent any ])OS‘SIblllty of leakage
either of the vapor or the steam. 1 prefer,
however, to use the packing invented by my-
self and secured to me by Letters Patent No.
230,996, and dated August 10, A. D. 1880, and
the whole set up fmd adjust ed as 1ndicated,

ets or both, as hereinafter shown, T multiply | and connected with the pump 2 and engine A.

sceured to-
age, £y awas:

L IOD
Shi ‘[hepm..;;g;g;;:;__
bomolst lreat o
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The volatile hqmd 18 athomdtlcaJllV pumped | carry off from four to six times as mueh heat

into the generator as required, and the vapor

is generated by moist heat’ from the boiler ¢’
Contlnuouslv, as hereinafter described.
The induction-pipe ¢, preferably a copper
pipe of about seven-eighths of an inch in di-
ameter, secured in the crown of the vapor-
n'enerator 18 provided with a c¢heck-valve, ¢,

-near the shell of the generator, toprevent the

vapor from foremn' 1ts way out through the
supply-pipe ¢, and thence tothe pumyp h and
terminates in a, rose, ¢, within the ﬂ'enemtor

and 18 connected w1th the supply-pipeé. The
rose ¢” 18 of any approved design that will best
perform the function of dlstrlbutmg the vola-

tile liquid in a spray or shower, as desiréd,
- and overthe most extensivesurface.

The sup-
ply-pipe ¢ is an ordinary metal pipe about

seven-eighths ofaninch in diameter, provided

with a sl:0p -cock or globe-valve, ¢, £ regulate
the flow of the liquid, and is. attached at one
end to the induction- -pipe ¢ and by the other

~with the pump %, and is used for conduecting

b
n

L
-

the volatile hqmd h"om the pump to the gen-
erator.

The eduction- plpe f should be constructed
of metal of considerable tensile strength, may
be of any ‘diameter reqmmte, and is promded

~with & throttle-valve, f?, through which the

flow of the vapor from the ﬂenemtor to the
cylinder f” of the engine A is reguhted This
pipe 1s secured by one end tothe generator by
a vapor-tight joint and by the other end to the
engine-cylinder by a similar joint.
01“ is an ordinary vapor-gage to show the
power pressure. -
- ¢’ is an ordinary v*elnhted safety-valve, con-
nected by a pipe, ¢® wﬂ:h thesurface- condenser

B, or any other condenser used, so that if by

any chance there should be t00 heavy a head
of vapor  in the generator it could escape
through the %Ltfety Valve to the condenser, be
1mmedlately eomferted 111‘{0 fluid, and avoid

| fzccldent

45

¢® are protuberances on the inner wall of the
ﬂ&ﬂEl*ator d, which support the auxiliary dia-
phmo ms or brackets which it may be deemed
necessary to adjust therem as hereinafter ex-

- plained.

Itisawell- known and reeowmzed factamong
those informed on the subjeeb that In vapor
generated by heat there is a certain amount
oflatent heat, which, when properly husband-

ed, may be utlllzed In. generating other power.

To be better understood I wish to say, @ unit
of water at its boeiling- point requires 535.77
units of heat to convert it into steam at the
same temperature as the water from which it

- was derived, while a unit of volatile liquid— -
‘say, for mstance, blsulphlde of carbon—at its

boiling-point requires only 86.67 units of heat
to convert it into vapor at the same tempera-
ture as the bisulphide of carbon from which it

- was derived—about one-sixth of that required

jor water..

ploy the vapor.

in view I lmv
junet metal diaphragms and brackets, which

| pipe o.
Therefore bisulphide of carbon

-Tapm*lzed under heat ﬂenerated by stmm will'l or to any form, usmcr as well the coil- plpe or

as 18 requisite to vaporize and usefully em-

when I desire to multiply my power without
increasing the external diameter of my gen-
erator, boﬂer and furnace; and with this end
devised several forms of ad-

I adjust within the vapor-generator (Z which

occupy no material space and do notinterfere

with the free expansion or action of the vapor.
These features are set forthin an application

for another patent, in which they are claimed;

but to show their relation to this character of
generator 1 will outline them here.

d* 1s a light metal plate or dISL of the di-
ameter of the interior of the nenemtor d, 1nto
whieh 1s securely fastened one end of a larﬂ*e

number of open tubes, @’, considerably larﬂ'er-

in diameter, though Sherter than the tubes c.
d*isa V- shar.-ed bracket hwm projections
on the lower edge and a flange for securing it
1n place, and & is a metal screen, of the same
diameter of the interior of the ﬂenerator d.
When I desire to increase my power, as stated,
I adjust the tube-plate &* within the generator
d, by resting it on the projections ¢® therein, or

&dj ust a series of brackets, d*, around the in-
_temor of the generator, as shown in Figs. 4

and 5; or I adjust the screen ¢° within the gen-

This heat I propose to use

75

90

95

emtor or, if I prefer it, I employ any two or

more of these which are heated by the latent
heat from the vapor, so that when the fluid is
thrown upon them in a spray it is either va-

porized or heated to that degree that it is read-

ily vaporized when it 1*ea,cheq the tube-plate
B. By this means I obtain a surface for va-
porizing an additional quantity of fluid with-
out emplovmﬁ any additional fuel or external
space.

i* and %* are the ordinary steam- -gages, used

to indicate the pressure of the steam in the

boiler. ;

lis a sm.-ﬂl pipe for supplying the bmler
with water.

ing off the water from the same. £ isan.ordi-
nary escape or blow pipe and cock, all being

shown in Fig. 10.

A is a motor- engine, ver tical or homzonta]
having a band- wheel %, and a balance- Wheel
ny; and 1n addition to its other funetlons

through a reciprocating rod, 7/, attached 1:0-_

an eccentrle and connected Wlth the pump 4,
1tautomaticallysuppliesthefluid tothe ﬂ‘enem-

tor d. Connected with the engine by an ex-
. haust-pipe, o, is a surface- condenser L.

E 1s a surface-condenser, fully described in
thespecification to Letters Patent No. 238,754,
granted to me March 15, A. D. 1881, and its
tunction is to condense the vapor after it has
been used in the 'cylinder f’, before it is re-
turned through the pipe o to the reservoir K,
and:is attdehed to the engine by the exhaust
While I prefer this style of condenser,
I do not confine myself exclusively to its use

100

110

lU'is a waste-pipe or tap, for draw- __

I15

120

125
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any approved form in ase. A" are blow-pipes | plished this, in that, by my tube-plate I3, with-

on the condenser 15, through which an accu-
mulation of air or vapor 1s blown off.

I 1s o liquid-reservolr. It may be of any

5 form or size, and of any suitable ma elml 1t
1s provided withanind uumn-"‘ﬂp . QU1 CUTLE-
tion-pipe, o', a blow-pipe by w 111(11 1t 18 re-
lieved of pressure 1romn the 1.0@11&1111&11011 Of
air, and an indaction {funnel and cock, .

10 ]L is a force-pump operated through 111{* 10l
7/ by an eccentrie on the engmme A, Dy this
pump the {fluid is drawn from the reservoir if
through the pipe o’ and injected into the emp-
ty dmmbm of the vapor-generator o, through

15 the pipe ¢ ¢ and dmubutmn -POSC ¢,

- The various parls having been adjusted and
connected as hierein shown, the reservolr sup-
plied with fluid, and steam havi ing been gen-
crated in the boiler ¢ and brought in contact

20 with the under side of the tube. plate B and

the outsides of the tubes ¢, heating them to a

temperature suificient to vaporize the fluid,

the volatile liquid 1s Injected into the empty
chamber of the generator «, through the sup-

ply-pipe ¢, and by the rose ¢ thrown in o

shower or sprayv onto the tube-nlate B and

into the open mouths of the tubes ¢, or onto
the auxiliary parvis & d*' ', and the tube-plate

B, where it is instantly converted info power-

30 vapor and conducted by the cduction-pipe

J to the engine-cylinder j7, where, by direct

1mpact on the piston 4 of the nmfm -engIne

A, which 1s actuated and whien throu?h an

cccentrie thercon actuates the pump 7, which

draws the volatile {luid {rom the reservoir

I through the pipe ¢, and automatieally

supplies it to the generator d, the vapor hav-

ing performed 1ts office, passes frcm the en-
oine-cylinder f’ t’nounh the exiiaust to the

10 condenser 15, where it is again converted
into fluid and returned to the reservoir If to
be again used. The operation being continu-
ous, the liauid may be used ad injinitum.with-
out loss or waste, and there being no escape

45 tor the ‘-:temn there 1s no loss of water—a
barrel of wa E‘l per day being sufficient to run
an engine of twenty to one hundred horse-
power, and, after the first heating, as the boil-
ers are not replenished by cold water, it will

so require less fuel to keep up the temperature
necessary to generate vapor.

I am aware that numerous attempis have
heretofore been made to advantageously cm-
ploy vapor generated from bisulphide of ear-

55 bon and other volatile finids as an active mo-
tor acent, and many devices have been de-
vised to that end. The diffieulty heretofore
has Dbeen to so construet the machinery as to
secure a steady, uniform, reliable power, and

6o at the same time economize fuel, space, cost of
machinery, and money, as well as to produce
something that may be introduced into every-
day use. Dy my invention and several im-
“provements on my motor-power vapor-gener -

65 ating devices and methods of generating and
ntilizing such vapors.IelaimthatI haveaccom-

tJ

(I

F 0
1

in an apparently limited space, 1, on the onc
side, present an extensive surface to the ac-
tion of the heating medium, steam, and on the
other side an (‘\LOI}%H ¢ arcy raised by steam to
a temperatnre to hetween four and five times
ereater than 1s actually required to vaporize
the volatile fluld, and that by injecting the
volatile {luid in @ continuous shower or spray
into the empty heated generating-chaniber,
entarged by the many tuhes ¢, and the tube-
plate B, and, when desired, hy the adjunet di-
aphragms -, (Z‘. and 111010111 secured, I aug-
mend my power to ahne&t any reason 11)1(, CX-

tent without increasing the consumption of

{uel, keeping up at the same time a uniform
power, be it greater or less; and then, by pre-
venting loss or waste of the vapor generated
by constructing a rescrvoir of fluid packing
within the nacking-hox of the engine-cylinder,
and packing theseveral connecting-joints w 1t11
my **joint-packing,’”’ whiceh ]')l‘at,ti(:‘ll experi-
enee hasabundantiy demonstrated will wholly
scal up the parts and prevent the escape of
the vapor; and, by condensing and reusing the
volatile fluid, safety, utility, and cconomy are

secired.

The above-deseribed method of utilizing
volatile fluid, and i packing the joinfs as w el
a5 pddﬂ]lﬂ the engine-cy huder, are shown in
various modified forms and claimed 1n other
applications for patems which 1 now have
pending and in patents granted to me. 1 do
not therefore ciaim tirem, broadly, i the pres-
ent application.

By the use of the boiler with corrugated
hottom, or the boiler with corrugated bottom
and rmlmhl water-legs, or the modifications
thereof, 1 present no i1nconsiderable steam-
hoiler area to the action of the {ire for heatinge
parposes, Lrequire less fuel to generate steamn
by continuously using the same heated water
for supplying the heat required {or generatinge
the power-vapor, and 1 economize the fael re-
quired or necessary {for raising the water from
its then mean temperature to that of boiling
water or steam.

As compared with the cost of steam, exclu-
sive of the difference in the cost of the two
characters of motors, &c., as well as the dif-
ference 1n the Slmee occuplied by the two
classes of inotors, as another item of economy
I may suggest, {irst, that the specific heat re-

quired to raise 1.'}iSnlphide ol carbon from a

comparable to a boiling-point, water being
1 or unit, 15.248967. Inother words, it takes
only flbonb one-fourth as muech heat to raise
bisulphide of carbon or similar 1’0]¢1ti]e flaids
from a commnion temperature to its boiling-
point as 1t does water to its bOl]lI]” 1)0111t
which 01 conrse cuis off at least three-fourths
of the fuel demanded by steam for that part
of the work ; second, the latent heat of va-
porization—i. e., the amount of heat required
to convert a unit of a body, at its boiling-

point, ifrom the liguid to its vapor state, both
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liquid and meer being
ture—of bisulphide of carbon is.only one-fifth
that of water; hence one-sixth of the amount

at the same tempera-

of heat required by water will do the same
work with my motor; third, the loss of heat
by radiation from my motor will be very much

less than where steam is employed, for two"

reasons : first, the lower temper&tare—-—th‘lt 18

to say, the 180° of heat required to vaporize

the fluid used in vapor-motfors as compared
with the 240° to 700° or more required for

‘steam-engines, as the ratio of radiation ad-

vances rapidly as the temperature rises, and |
second, the smallness of my generator, as com-
pared with steam- boilers, presents much less

surface for throwing off heat, and to the con-
sumer these are matters of grave importance;

fourth, in my generator the Dottom tube -plate,
B, wﬂzh 1ts myriad of small tubes ¢, is heated

to.a temperature of from 212° to 7 00° Fahren-
‘heit and greater, heatmn the empty chamber

above 1t t0 the same den‘ree of temperature.
The volatile flnid mtroduced intothe chamber,
falling upon this tube-plate B, is heated to the

same degree of temperature and converted in-

to power-vapor, and asthis vapor rises through
the dmph‘“awms carrying with it this Volume of
heat the diaphragms are necessarily heated to
that same temperature. As the volatile fluid.
pumped into the generator, and in a shower

Or sSpray, 1s-brought in contaet with the heated:

metal diaphragms, the temperature of the fluid
1s raise¢l eivher to the vapor state, or to that

degree of temperature that, when brouwh{, in |
contact with the tube- plate B, 1t 18 ma,@e a |

power-vapor at a lesser cost of heat

The device which I show as my vapor-motor
- generator 18
handled, and equally as tractable as steam-
power devices, and, 1 claim, more safe, for the

simple in construction, easily

follawinn reasons: By simply opening the valve

¢’, andincreasing the supply of fluid, I can raise |

my power from zero to from one to five hundred

pounds pressure; with a steam-pressure, for

heating purposes, of from three to ten pounds,
and by simply shutting off the supply of fluid,
lagain reduce the power to zero, and that, too
without chfmﬂmﬂ the steam - pressure; but

- should it s0 chance that too great a pressure

50

L
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of vapor is generated in the generator, the
safety-valve will give way and permit the Va-
por to discharge 1}1‘[0 the condenser I, when
16 is again condensed into a harmless fluid;
but should an explosion take place there fu'e
1o ponderous metal boilers to be torn, and, to-
gether with superheated steam and boiling
water, be made the msh uments of death ﬂnd
destructlon |

A patent, No. 236,411, has fl,lrem‘ly lsmed

. £0 Ime oh an inchmte 14:1@% of this inven-

~ tion, wherefore 1 do not purpose claiming,

hrmdly what is herein described; and while"

in my drawings and specl cations I show a
reservoir of fluid packing in my engine-cylin-
der, I do so merely to show itslocation and the
mode of confining the vapor.

| .! ..... S e e L R e A e T

and claimed this feature

e

5

~water-legs e:;tendmg down 2

o

e in another applica-
tion allowec: to me, T do not claim it herein.

What I esteem as new, and desire to protect
by Letters Patent, is—

1. The method of pr-oducnw power-vapor
by automatically and as it is required continu-
ously injecting volatile fluid, in a shower or
spray, into a vertical metal Lh%l]ileI' over in-

ternally-adjusted auxiliary metal parts and -

into the mouths of numerouslong slim tubes ar-
ranged parallel with the flow of the ligquid, and
seeured by their ends in a metal disk placed
at the bottom of said cylinder at right angles
to the line of the shower, the said chamber,
tubes, and disks being hefhted by boiling water
or steam externally applied, su b&tfmtlally as
shown and desecribed.

2. A vertical bell-shaped vapor-motor gen-
erator having a ﬂzmn*e on the lower rim by
which it is secured in place and provided with
an 1nduction-pipe thro un*h which connection

-80-':";

1s made with a motor-engine cylinder, and an

induction-pipe conneetmﬂ through a pump

with a general supply-reservoir, and terminat-
Ing within the generator in a flaring distribut-
ing-rose for delivering the liquid in a spray or

90

shower onto the he%ed metal below, arranged -

on the upper side of a disk of metal, in which

18 secured by their open ends a lar ﬂ*e number
of long slim tubes, the open ends thereaf be-

ing flush with the upper face of the disk and

the closed ends protruding therefrom theiren-
tire length into the open tOp of a steam-boiler,

having a corrugated bottom and annular water-

1C0O .

legs surroundmﬂ*&heatmﬂ furnace,overwhich -

it 18 secured, subs‘mml‘ﬂ]y as shown ‘md de-
Scmbed

3. A combined furnace and steml boﬂel the

latter having a corrugated bottom and annuhr
around the far-
nace, and provided with a water-induction
pipe, & waste-pipe, a blow-off pipe to relieve
the boilerof air, and steam-gage, substantially
as shown and described.

4. In & vertical vapor-motor generator, a
combined furnaceandeylindrieal stem m- bmler
the latter having a;corruwated bottom with an-
nular water-legs ouendmﬂ down about the

fire in the furnace below, and provided with a

flange on the upper edgea periorated for bolts,.

by which a tube-plate containing numerous

long slim tubesand a vertical vapor-generator
are Secured thereon, substantially as Sh ownand
described. | |
5. In combimtion Veryleni V'Ip(}l‘ ﬂenera‘ror
d, supply- 1)1pe e, induction- -pipe e, distribug-
mg-rose ¢, wire screen or lattice dnphraam
&, tube- plat(., B, steam-boller with corrugated
bottom having annular water Tegs, furnace n,
and eduction-pipe 7, sub:s hntmlly 25 shown
and described. |
6. In a device
vapor through the medium of steam and boil-
ing water, constructed substantially as shown,
a vertical furnace and steam-boiler, the lat-

Having shown | ter having a co**rr'ﬂ*ﬂted hottom and provided

for generating motior-power

105

ITO

130



10

|

ol

30

3

TN

I

with a water-induction pipe, a raste-pipe, a
blow-off pipe, and a steam-gage, ubstantially
as shown and deseribed. |

7. A steam-generating boiler, ¢/, having a
corrugated bottom with annular water-legs ¢,
in combination with a furnace, 21, and a tube-
plate, B, in a deviee for generating motor-
power vapor {rom volatile finid, substantially
a8 shown and deseribed.

S. A steam-generating boiler, ¢/, having 2

corrngated hottomwith annular water-legs ¢/,

and provided with steam-test gage 1%, a blow-
off pipe, I, a water-induction pipe, 7, and a
waste-pipe, I, in combination with and sur-
rounding a furnace below, and with a tube-
plate, B, in a deviee for generating motor-
power vapor, substantially as shown and de-
sceribed.

9. In comhination, steam-generator ¢, hav- |

ing a corrugated bottom and provided with a
steam-gage, blow-olf pipe, water-supply pipe
and waste-pipe, furnace m, tube-plate I, va-
por-generator d, tube-plate diaphragm ', in-
duction-pipe e, distributing-rose ¢, check-
valve ¢!, supply-pipe ¢, force-pump /7, and res-
ervoir, substantially as shown and deseribed.

10. Incombination, steam-generator ¢, fur-
nace m, tube-plate I3, vapor-generator ¢, aux-
iliary diaphragms @ ' «’, induction-pipe e,
distributing-rose ¢, cheek-valve ¢!, supply-
pipe ¢, pump 7, and reservolr If, eduction-
pipe 7, having a throttle-valve /7, engine-cyl-
inder 77, exhaust o, condenser 15, and reser-
voir If, substantially as shown and described.

11. In combination, plate I3, provided with
and securing, by theiropenupperendsbrought

23950.06 1

{lush with one side thereof, a large number of
long tubes, ¢/, hermetically elosed at the oppo-
site outer ends, vapor-generator d, provided
withinternally arranged metal diaphragmsand
brackets, a furnace, m, and a steam-boiler, ¢/,
the latter having a corrugated bottom and an-
nular water-legs ¢4, surrounding the {ire-place,
1 a device for generating the initial heat as
well as motor-power vapor, substantially as
shown and described.

12. Plate DB, provided with and securing, by
their open upper ends brought flush with one
side thercof, a large number of long tubes, ¢,
hermetically closed at the outer ends, in com-
bination with avertical eylindrical vapor-gen-
cerator, d, & furnace, m, and steam-boiler ¢/,
the former having internally-arranged metal
diaphragms, and the latter having a corru-
aated body provided with annular water-legs
surrounding the furnace, the wholeconstructed
and arranged for generating initial heat and
motor-power vapor, substantially as shown
and described.

15. A vapor-gencrator, d, provided with in-
duction-pipee, check-valved', and distributing-
rose ¢, cduction-pipe f, tube-plate B, and dia-
phragms «¢% 1n combination with steam-boiler
¢, having a waste-pipe, substantially as shown
and described.

Intestimony whereof I hereunto affix my sig-
natare in presence of {wo witnesses.

ISRALL 1. BLUMENDERG.

Witnesses:
A, P. RUTHERFORD,
Hixny Poraz.
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