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Be 1t known that I, ISRAEL R. BLmIL\-

—erator and Motors, of which the following is a

IO
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specification, reference being had therein to
the accompanying drmrlnﬂ*s

My invention relates to new and useful im-
provements in the method of utilizing vola-

tile fluid as a power-motor, heating- boﬂers

and power-vapor wener&tore, as we]l as in the
mode of adjusting and connecting the several
parts one to the other; and it consists in the
method of ElllltOIll‘LtIC‘ﬂlV and as 1t 1S required,
injecting volatile fluid, in a showeror spray,

over'internally:adj nsted auxiliary metal parts

into the empty metal chamber of a vapor-gen-
erator, to be instantly converted into power-
vapor, and by bringing it in contact with a
metal disk containing numerous small tubes

protruding down into a steam-chest and closed

at their outer ends, and the whole heated by

steam circulating on the outer su‘le ef the said -

disk and tubes.

40

45
- as desired, when it beeomes necessqry t0 in-
Crease the power and to present more surface

50

It also consists in arranging a vertical va-

- por-generator with internally-adjusted aux-
- '-1l1a,ry parts, and provided with induction and

20

eduction-pipes. avapor-gage, and safety-valve
on the upper side of a disk or plate of metal,

wherein is secured. the open -ends of a hrﬂ*e

number of long slim tubes, the closed ends Of
which protrude down mto and in a substan-

“tial manner securing the two on the open up-

per end of a steam- chest connected by induc-

tion and eduction pipes with an auxiliary

steam-generator, and provided with a ste‘un-

gage and blow-off pipe.
It further consists 'in plowdmn protuber-
ances on the inner wall of a vapor- generator,

and introducing and secu ring therein a metal

-lattice or wire diaphragm, a metal plate or

disk containing numerous open tubes, and a
series of V- Sh‘tped brackets, one, more, or all,

upon . which to generate vapor.

It also consists in injecting, through a rose
or distributing-nose secured on an induction-
pipe within the chamber, into the empty gen-
~erating-chamber, onto the V-shaped brackets

QT dmphraﬂ ms qnd naked tube- plate bottom

B:JRG, a citizen of the Umted States of Amer-
ica, residing at the city ot Washington, and
District of Columbla, have invented certain
new and useful Improvements in Vapor Gen-

1

“another form of V- SJ"Lperl brackets.

| a shower of volatile ﬂurd QS ftnd Sufﬁelent te

generate the power required.
Figure:1-:is a side elevation of a steam-

boiler, furnace, and ash-pit, a vertical cross-

sectlon of a vapor-generator and steam cham-

ber or chest, showing sets of closed and open
tubes, two tube phtes or diaphragms, a series 60

_n
Cry

of\V-shaped brackets, a wire dlaphraﬂ*m a dis-

tributing-rose, a liquid-induction pipe, and

{ general- supply pipe, vapor-gage, zmd vapor-

eduetion pipe f, a safety-valve, ¢’, steam-in-
duetion pipe, %', and an eduction- plpe b’, sup-
ports &e.; also a side elevation of a Tertwal

engine, A showing the various connections

therewﬁh, Q vapor- condenser Ii, & reservoir,
F, and a pump, 2. Tig. 2is a vertical section
of a plain steam chamber or chest, the tube-

plate, showing the tubes ¢ and induction and

eduction steam-pipes and stop-cocks. Fig. 3
18, a plan of the tube-plate B, showing the
tubes ¢’ secured therein and the bolt-holes ¢'.
I'ig. 4 is a cross-section of the vapor-genera-
tor, showing a plan of the V-shaped brack-
ets. [Iig. b is a perspective of one form of V-
shaped brackets. Tig. 6 is a t:}erSpeetive of
Hig, 71s
a plan of wire diaphragm: used when desired,
in the_1?a-p01*-gene1*ate1=.
vation of an engine-cylinder, broken away to
show the flaid- p’Le}.{mn reservolr in the pack-
ing-box.

Similar letters of reference 1ndicate corre-

_Spondmﬂ parts.

d 18 a vertical vapor-generator, oi metal of

| oreat tensile strength, eensbrueted 1n almost

any form. 1 preter ‘howe ever, the inverted
bell-shape, with a height equal to from two-
thirds of une to two diameters, open at the
bottom, and provided with an external flange,
d, around the lower e edge, perforated for bolts
() by which 16 1s secured in place with a va-
por-gage, ¢, a safety-valve, ¢, and with pro-
tuberances ¢’ around the inner wall, on which
the auxiliary diaphragms rest or are secured.
Into the top of the generator d, I introduce a
general-supply pipe, e, provided with a dis-

tributing-nozzle, ¢°, and a check-valve, ¢*, also 100

a vapor-eduction pipe, f, provided with a
throttle-valve, f* the former forsupplying the
volatile liquor. to the generator from the res-
ervoir I, and the latter for conducting the

wenermted vapor from the generator d to the 103

cyhnder J' of the engine A. The open lower

Ifig. § 18 a side ele-
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“inches 1 diameter

290,962

part of the generator d rests on and is sccured | &7, as shown 1n Fig. o,

by bolts ¢ to a tube- plate, B, which rests on
and is secured on the open upper side of the
steam chestor vessel g, /18 a4 metal educetion-
pipe of great tensile strength, provided with
o throttle-valve, 7%, Ly w hich connection is

‘made between the vapor-generator d and the

engine- evlinder 77, and through which the
power-vapor is carried from the generator to
the engine-cylinder.

¢ is a general- Supply pipe, preferably of
copper or phosphor-bronze, 1nowdml with a
stop-cock and check-valve, ¢ ¢y the lalter
close down to the generator, 00111143(*1@ (. al one
cnd with theinduction-pipe eand at the other
with the pump 2, by which connection 1s made
between the reservoir If, pump /A, and gener-
ator d, and throughw llldl the volatile :ﬂmd 15
supplied, antomatic ally and as 1t 18 required,
to the generator d, 1mpelled by thepump, and
ooverned by the stop-cock and valve ¢’ the
valve ¢' being arranged to prevent the gener-
ated vapor {rom passing into the sapply-pipe.

B is a cirenlar disic or diaphragni, ot metal
of oreat tensile strength, of the same diameter
as both the generator d and its flange ', into
which are secured, by their open ends, a laree
namber of long shmtub% ¢ . Closed and made
vapor-tight at the ol}poslte ﬂml .m*h disk,
with the open mouths of the hibﬂ ¢, ser ves
as o bottom to the gencerator d, at the same
time gervine as & cover to the steam-chests 17
below, and itis perforated near its periphery,
its entire circumierence, with bolt-holes ¢!, by
which it is sccured in place both to the gen-
erator d and the steam chest or vessel g, into
which latter the closed enas of the tubes ¢ ex-
tend their entire leugth. 1The under side of
the plate B, with its myriad of tubes ¢, extend-
ing tull depthmm the stean-vessel ¢, ]n esents
an extensive surfaee {o the action of the heat
required to convert the volatile liquid into
vapor. [ cuall this plate and 1ts tubes my
“tube-plate.’”’  In the simple generator the
volatile liguid is thrown 1n a spray onto the
plate B and into the tubes ¢, and, there be-
ing suclh an extensive heated surtace, large
quantitiesof {luid are mstantly converted into
vapor, so that with a generator thirty -
rand about two-thirds of the
diameter in height, with tubes twenty inches
deep 1 can ob[fun L.om one to two hundred

and fifty horse-power in vapor, using not to
exceed ten pounds of steam-pressare for heat-
1ng purposes; but when I 1ncerease my heating-
surface by adding internally-adjusted dia-
phragm or bracikets, or both, as hereinafter
shown, I multiply my power without 1nereas-
ing the external dimensions of my motor.

g 1s a cylindrical steam chest or vessel,
of the same diameter as the generator d, and
need be but a little deeper than the length of
the tubes ¢, constructed of suitable metal, and
either firmly secured on supports &* by legs A°
or embedded in masonry Dj; and to make it
more substantial and firm in 1ts position, I

prefer tosecureit by lugs & on metal supports

- 81X

The said steam-chest
g 1s provided wnh a blow-pipe, £, as an 111‘-
cscape when steam 13 being 111L10duced

steam-gage, 17, to test the stemn-pressure, ]
steam- induction pipe, U, a small metal pipe
for carrying the steam from the boiler, and a
similar-sized eduction-pipe, 0%, for carrying
the partially - condensed steam Dhack to” the
boiler. Ioth of these latter pipes have stop-
cocks & and D', respeetively. 1t 18 also pro-
vided with a flange, ¢, perforated with bolt-
holes, by which it 1s bolted to the plate B and
vapor-generator . The steam from the boiler
b or any other sleam-boiler is carried by the
induction-pipe 0" into the vessel or steam-
chamber g, where it comes in contact Wlth
the onter surface of the (losed tubes ¢ and
the nnder side of the plate I, heating both to
the temperature required, the eduction-pipe
l* being open {o permit the condensed or par-
tially condensed steam {o escape back to the
boiler. Thetube-platehaving beenheated, the
volatile liquid isinjected into the empty cham-
ber of the gencrator ¢ and thrown in a spray
or shower upon the tube-plate I and into the
open mouths of the tubes ¢, where 16 is in-
stantiy convertedintopower-vaporandcarried
by the eduction-pipe 7 to the engine-cylinder

7, putting the engine in motion and starting

the pump /4, which antomatically Leep% up
the sapply of huid 1]11 ough the pipes ¢° and
¢ from the reservoir I thie vapor being re-
condensed and retu med to the reservoir Iv, as
will hereinafter be shown. The steam-chest
¢ is connected by a suitable induetion-pipe, 0,
and an eduction-pipe, &, with cither an aux-
iliary steam-boiler, 4, employed for the pur-
pose, or with a steam-boiler cenerating steam

d 70
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for any other purpose, thy 011“11 which is kept

up a current ol fresh steam upon the. tube-
plate I3 and the tubes ¢/, which extend nearly
to the bottom of the said steam-chest g. The
vapor - generator d, having been adjusted in

| place on the top of the tube-plate BB, over the

steam-chest g, and the three pr opelly secured
together by bolts ¢ through the flanges d ¢
and the plate 13, and the several joi 1ts h“l.VlIlf"
been packed by any suitable joint-packing to
prevent leaking or the escape of the vapor,
(I prefer to use tire packing invented by my-
self, and secured to me by Letters Patent No.
230,996, and dated August 10, A. D.1880,)and
the proper connections made between the gen-
erator d and the TeSCL voir I through the pump
I and pipes e, ¢, and ¢”, and ]J(?,t"ﬁ cen the gen-
erator d and the engine-eylinder 7/ through
the pipe f, and the proper connections made
between the steam-chest g and a steam-boiler,
b, through the induetion-pipe &’ and eduetion-
1)11)66 the device is ready for work, as herein
shown
The indnction-pipe ¢, preferably of copper,
is secured in the crown ot the vapor-generator,
and is provided with a check-valve, ¢', near
the shell of the generator, to prevent the es-
cape of the vapor, and terminates in a rose,
¢’, within the generator, and connects with

ITO
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one end of the supply-pipe ¢. The rose ¢ isp:

290,962 I Ty

derived, while a unit of volatile liquid—say,

of any approved design that will best perform | for instance, bisulphide of carbon—at its boil.
- the function of distributing the volatile liquid

in a spray or shower over the most extensive
surface. - The supply-pipe ¢ is an ordinary
metal pipe, provided with a stop-cock or globe-
valve, ¢, to regulate the flow of the liguid,
and is conneected at one end with the indue-
tion-pipe e and by the other with the pump 5;
and 1s used for conducting the volatile liquid
from the pump to the generator. B

The eduction-pipe f should be of metal of
considerable tensile strength, may be of any
diameter requisite, is provided with a throt-
tle-valve, f* secured by one end to the gener-
ator d by a vapor-tight joint and by the other
end to the engine-cylinder /' by asimilar joint,
and the several joints thereof are so construct-

-ed, adjusted, arranged, and packed that the

20

+J
t71

power-vapor cannot escape therefrom. The.
power-vapor 18 carried through pipe f from
the generator d to the engine-cylinder f’, and
the flow thereof is regulated by the throttle-
valve f°; and to prevent the escape of the va-

Ppor from the engine-eylinder through the ac-
tionofthereciprocating rod f* withinthe pack-

Ing-box 7, in the midst of the packing, I con:

~struct a reservoir, s, (see Fig. 8,) through

30

which the reciprocating rod passes, and fill it
with -glycerine or any suitable fluid packing
that will serve the purpose and as a lubricant,

~and which will fill in and seal up the inter-

stices in and about the reciprocating rod,

whereby the channels are hermetically sealed,

while the piston-rod, passing backward and.

* forward through the fluid packing, automati-
- cally lubricates the cylinder. ' =

| 10

- T have an application for Letters Patent now

- pending for this lubricating and packing de-

vice, hence do not claim it, broadly and by it-
self, in connection with this case; but with a
view to showing its relation to this device I

- have briefly described it here.

45

¢’ is an ordinary vapor-gage to show the
pressure. - S - o
¢" is an ordinary weighted safety-valve, con-

~ nected by a pipe, ¢*, with thesurface-condenser

50

K, or any other condenser used, so that if by
any chance there should be too heavy a head
of vapor in the generator it would escape
through the safety-valve to the condenser, be
immediately converted into aliquid, and avoid

-~ aeccident. -

- better understood, I wish to say, a unit of | boiler.

~ temperature as the water from which it was 1 through a rod, %/, attached to an eccentric and

~¢® are protuberances on the inner wall of the

. generator d, which support the auxiliary dia-

phragms or brackets that it may be deemed

-necessary to adjust therein, as hereinafter ex-

‘plained. -~ _.

- - Itisawell-knownand recognized fact among
6o

those informed on the subject that in vapor
generated by heat there is a certain excess of

“heat, which, when properly husbanded, may

be utilized in generating other power. To be

water at its boiling-point requires 535.77 units
of heat' to convert.it into steam at the same

Ing - point requires only 86.67 units of heat 7o
to convert 1t Iinto vapor, at the same tempera-
ture as the bisulphide of carbon from which
1t was derived—about one-sixth of that re-
quired for water. Therefore bisulphide of
carbon vaporized under heat generated by ~s
‘steam will carry off from four to six times as
much heat as is requisite to vaporize it and
usefully employ the vapor. This heat I pro-
pose to use when I desire to multiply my
power without increasing the external diam- 8o
eter of my generator, boiler, and furnace; and
with this end in view I have devised several
forms of adjunct metal diaphragms and brack-
ets, which I adjust within the vapor-generator
d, which occupy no material space and donot 85
interfere with the free expansion or action of
the vapor. | | S |
- d?is a light metal plate or disk of the diam-
eter of the interior of the generator d, into |
which is securely fastened one end of a large gc
number of open tubes, d°, considerably larger
in diameter, though shorter, than the tubese¢’.
~d'is a V-shaped bracket, having projections
on the lower edge and a flange for securing it .
in place, and & is a inetal screen of the same g5
diameter of the interior of the generator d.
When I desire toincrease my power, as stated,
I adjust the tube-plate ¢* within the genera-
tor ¢ byresting it onthe projections ¢®therein,
or adjust a series of brackets, df, arotnd the 150
interior of the generator, as shown in Figs. 1
and 4; or 1 adjust the screen @ within the
generator; or, it I prefer it, I employ any two
or .more of these, which are heated by the
redundancy of heat from the vapor, so that 1os
when the fluid is thrown upon them in a spray
1t 1s either vaporized or heated to that degree
that 1t 1s readily vaporized when it reaches
the tube-plate, B. By this means I obtain a
surface for vaporizing an additional quantity r1o
of fluid without employing any additional fuel

-y,
T e

o~ o
o

- or external space. In my generator the bot-

o ll—

tom tube-plate, B, is heated to a temperature

of from 212°to 370° Fahrenheit, and greater,
heating the empty chamber above it to the 115
same degree of temperature. The volatile fluid
introduced into the chamber, falling upon the
tube-plate B, is heated to the same degree of
temperature and converted into power-vapor,

and asthis vapor rises through the diaphragms 120
they are necessarily heated to that same. tem-
perature. Asthe volatilefluid isthen pumped
into the generator and brought in contact with
the heated metal diaphragms, the temperature
of the fluid is raised either to the vapor state 1
or to that degree of temperature that, when
brought in contact with the tube-plate B, it
‘18 made a power-vapor at a less cost of heat.

AW
n

| -~ k" and k* are the ordinary steam-gages used

to indicate the pressure of the steam in the 130

A 1s a motor-engine, vertical or horizontal,
“which, in addition to its other functions,




o cconnected withe it, actuates the pump 7 and au- |
EEEEERE 1011mtlcalh* supplies the fluid to the generator

SRS ?plpe 0, 18 o surface- condenser, 1.
g I81s aosurface-condenser, fu.lly dpscnbed 111
7 the specifieation to Letters Patent No. 2 _

0 eranted to me: Maveh 15, AL D. 1681, ml(l 18 |
SRR ?unplm ed to condense the vapor after it has

- beenusedmthecy 1111d<31 /7y beforeit1s returnett :
10 through the pipe o to the reser voir I, and 1s
R ﬁtt'l(*ht_d to engine by an exhaust-pipe, o..
\While I prefer: this: Eﬂ]e of eondenser, L .do |
not confine: my self ‘exelusively toits use or to
~any dorm, using acs well the ¢oil-pipe or any
LI are blow-pipes: onthe |
~condenser I3 to 1{3110?6 the condenser of’ fmyf
1 extraordinary accumulation of air or
o D Risafluid-reservolr.
. iorsize and of any suitable material.

25 _
~pipe, 0% a blow-pipe to relieve: the general res- .
ervolr of any %eunlulauon of air, “and induc- |
tion-funnel and cock. &,
1s pub into the reservoir I through funnel ¥
in a quantity sulficient o about half Gl it.-
- The air is then exhausted and the reservoir is:
It I prefer it, 1 can ad-:
Just my pump A within the reservoir and op-
- emte the same down through the top thereof. :
ol isiaforee-pump ¢ .opemtul through the rod
ék by an cccentric on the ‘engine-shalt ot the:
~engine A, By this ponmp the fluid is (h w1l i
~ from the reservoir T through the pipe ¢° and
injected into the empty cmuubel of the vapor- |
5 generator d through the plpe ¢ ¢ and distrib-

40

)
U

6O

ApPprov Pd form.

- hermetically closed.

Connected with the engine by an exlmust

20, 1 oty

APOT.

vided with an induetion-pipe, ¢, an eduction-

uting-rose ¢-.

The various parts having been adjusted and
connected as herein shown, the reservoir sup-
plied with {luid, and genemtor heated up to
the requisite temperature by steam obtained
for the purpose, the pump 4 is set in motion
and to drawing liquid from the reservoir If
through the pipe ¢’ and {foreing 1t 1n to the gen-
erator d, where, through the induction-pipe e
and rose ¢, it is distributed 1n a spray upon
the heated tube- -plate B3, or through the auxil-

iary parts &* d' «, to be 1111111(3(1mtely converted
into power-vapor, which, by the induction-
pipe f, 1s carried to the cvlmder J7 and made
to actuate the piston f* of the motor-engine,
escaping thence through the exhaust o to the
condenser E, where 1t 1s again converted into
fluid and returned to the reservoir If, to be re-
used, the operation being continuous. The
fluid is used ad infinitum without loss or waste,
and there being no escape for the steam, there
is no loss of water, a barrel of water per day
being sufficicnt to run an engine of twenty to
one hundred horse-power; and as, after the first
heating, the boilers are nob replenished by cold
water, but by partially-condensed steam, 1t
will require less fuel to keep up the tempera-
ture required to generate vapor.

I am aware that numerous attempts have
heretofore been made to advantageously em-

_ploy vapor generated from bisulphide of car-

bon and other volatile fluids as an active mo-

b
h|| |II|| HII||| I|||I||||I||'| I|I||III||||II Ill|||||||l||| II| il

:I:II -n.u.—l—l-lllh-‘- . i = H ! III|
R MHW IIIII E. | '|

;ﬂ'ested to that end

{roduced into every day use. SRR
have accomplished ‘th.&. in tlmb by my tube- ..
plate B, within an apparently limited space, .
L pr oseut onthe oncsideanextensive surfaceto
the heating: medinm-—steam—andon the other. . ..
SO

CItmay:beof any 1'0%1"@1511 ;
Itis pro-

%tmte{l cannot besurpagsed, ititcanbeequaled,
| by any packing now in use, and by the reser- |
t voir of fluid packing: ar mnfred within the -
packing-box of the engine- evlmdm} and. by
“condensing and feusing the finid, 1 avoid an .
Immense.expense and pr oduﬁ,e economlml re- g5
‘sults not heretofore: accomplished—thatisto . ..
‘say, in addition to the great saving of space .. .
for both the motor . ‘111(1 fuel, the: cost of the
machine or motor, Isave the cost of the differ- ..
1cO

The fluid to be used

| tor .agent; and nmny devices ‘have been sug-
‘The difficulty heretofore
; ;11,:15;; been 1o S0 cml;smwtf the machinery as 7
1 to secure o steady, uniform, reliable. posver
and motion, and atithe same time OCOIIOEﬂi?(‘?
1 fuel, space, c(}%t of machinery, and money, as
W’GH as to produce something leb may be: m-; s
T elaim: that 1 7

‘an extensive area heated for generating the EEESS
vapor requireds; that by 11}]06(1]]“‘ the, volatlh,; R
fluid in-a:spray into theempty: heﬂttd cham- ...« .
ber enlarced by the many tubes ¢ in plate B, .
1 as well: as by the adjunct diaphragm & d &
‘when employed, Lean increaseas required and
keepupa umfmm poweralmosl wnhouthmlt ]
| without consuming: additional fuel, and by
| plemutmrr the escape: of; vapor: by my; pa(,h-: o

ing, whieh practical experience has. demon-

enee in the quantity of fuel required to con- S
vert:volatile liguid into power-vaporandthat - ..
t {for raising a large continuous supplyof fresh .. - . 1
water from its normal temperature to that of

steam, for scientifieally it will be recognized
that the specific heat required to raise from a
comparable to a boiling-point, water being
one or unit, bisulphide of carbon is .‘)4896:,
or, 1n Other words, 1t takes only about one-
fourth as much Lieab to raise bisulphideof car-
bon from ordinary temperature to its boiling-
point as it does water to its boiling-point. This
cuts off three-fourths ot the fud for that part
of the work. Again, the latent heat of va-
porization (i. e., the amount of heat required
to convert an anit of a body at its boiling-
point from the liquid to i1ts vapor state, both
liquid and vapor being at the same tempem—
ture) of bisulphide of carbon is only one-fifth
that of water, or one-sixth of the amount of
heat requuetl by water wiil do the same work
with my motor. The loss of heat by radia-
tion from my generator will bevery much less
than wheresteam isemployed, fortwo reasons:
first, the lower temperaturc—that 18 to say,
the 180° of heat required to vaporize the fluld
used in my motor as compared with the 240°,
or more, required for stea
ratio of radiation advancesrapidly as the tem-
perature rises; and, secondly, a large body will
naturally thr ow off more heat than a smaller
one; hence the smallness of my gencrator as
cmnpared with steam-boilers pmsents much
less surface for the emission of heat, whereby

| fuel, heat, and power are economized.

105

110

130




gy

290,962 b

- Power-vapor motfors are no more compli-
“cated or difficult to understand, but are much
‘more easily handled,than a steam- -motor, and

are - pertectly tractable. By simply turning
5 or opening the valve ¢ in my device, I can
raise my power from zero to five hundred
pounds pressure tothe squareinch, and by re-

versing or closmﬂ the valve 1eduee 1t again to |

| Zero, the whole 0pemt1011 taking but a few
10 .s'ﬂeonds, and this with but from three to ten
pounds of steam-pressure for heating pur-
poses. . Power-vapor motors are safer than
steam, for the moment the pump ceases to sup-
- ply the fluid,or the valve through which it is
15 Introduced is closed, the power to do mischief
1S gone. - If, however by any chance too great
a plessure of vapor 1s permitted to accumu-
- latein the generator,the safety-valve will give
~ way and inject the vapor into the condenser,

20 where it is immediately resolved into a harm- |

less liquid. Even should an explosion take
place, there are no ponderous boilers to be
rent and,with superheated steam and boiling
 water, made the mstmments of death anJd dc-
25 Structlon
- A patent, No. 236,411, has already issued to
Ime on a vapor-generator; wherefore, 1n my
present apphea,tlon I do not purpose claiming,
- broadly, what I have here described; but
30 Wha,t 1 esteem as new, and desire to protect
by Letters Patent, is—

1. A vertical vapor- generator having an |

induction-pipe terminating in a dlStI'lblltlIlﬂ‘-
rose and an eduction-pipe “for ming a connec-

35 tipn with an engine-cylinder, a horizontal
plate containing numerous long slim tubes,
open on top and extending - outward, and
closed at their opposite ends, provided with

- an Internally-adjusted removable diaphragm,

40 of thin metal, having numerous short open
tubes secured thel em substantially as shown
‘and described. -

2. A vertical vapor-generator havmg an in-
duction-pipe termmmtmg on the inside in a

45 rose,for distributing the liquid in a shower or
spray, an eduction-pipe connected with and for
carrying the vapor to the engine, and a hori-
zontal bottom plate containing numerous long

~ slim tubes, open on-top and extending out-

50 ward,and clesed at the outer ends, and pro-

- vided with internally-adjusted V-Shaped re-
movable brackets arranged on the inner walls
thereof, substantially as shown and described.

3. A'Vap'or-'genemtor provided with indue-

55 tion-pipe e, stop-coek ¢, check-valve ¢, edue-

- tion-pipe f, tube-plate B, steam-chest ¢, the

~latter having steam induction and eduction

pipes &' b° stt}p -cocks b® b*, and the steam-boiler
| b, in combmatlon with engine- eylmdel 17, sub-

60 stantnlly as shown and described.

— 4. The combination, in a power vapor oen-
erator, of the wenemtor d, induction-pipe e,
_supply pipe ¢, pump A, :zmd reservoir I, also
with eduction-pipe f and engine- eylmder 1,

65 exhaust-pipe o, condenser E, and reservoir I,
and ‘ﬂso with tube-plate B, stemn chest g, and

auxiliary boiler b and suitable eonnectlons,'
substantially as shown and described.

D. A vapor-generator, d, pr 0v1ded with in-
duction-pipe e, check- valve ¢, distributing-
rose ¢’, tube-plate B, and duphraﬂ m d’ incom-

‘Dbination with steam- chest ¢, having induction

and eduction pipes connecting with steam-
boiler b, substantially as shown and described.

6. A vapor - generator, d, provided with
eduction and 111duct10n plpes, check - valve,
and distributing-rose, and a tube-plate, and
with internally- athlsted removable V-shaped
brackets for increasing the vaporizing-power
of the vapor generator in combination with

| steam chest or vessel ¢, induction-pipe o’ and

eduction-pipe 4% and steam-boiler b, substan-
tially as shown and described.

7. Incombination, steam-boiler d, induetion-
pipe b, eduction-pipe &% steam chest or ves-
sel g, tube- plate B, vapor*—wenerator d, educ-
tion-pipe f, thr ottle-valve f? engine- eylmdel

J’, exhaust-pipe o, eondenser]} pipe o', reser-

er F, pump A, supply-plpe e, thlottle valve
¢’, check-valve e induction-pipe ¢, and dis-
tributing-rose ¢, all adjusted and arranged sub-
Stantlally as shown and described.

8. V-shapedremovablebrackets,incombina-
tion with a vertical vapor-generator, d, re-
movable bottom tube-plate, B, and induction-
pipe having a distributing-rose, ¢, substan-
tially as shown and described. |

9. A removable metal-disk diaphragm, o,
containing numerousshort open tubes, in com-
bination with vapor-generator d, removable
bottom tube- plate B, immduction- plpe e, dis-
tributing-rose ¢, and eduction- -pipe f, sub-
Sb‘mtnlly as shown and described.

10. Invertical vapor-generators, the combi-
nation of tube-plate B, Temovable tube- plate
diaphragm @, 1em0vable V-shaped brackets
da, mduetlon plpe e, distributing-rose ¢*, sup-
ply pipe ¢, pump h and eductlon -pipe f, en-
gine- cyhnder 7, exhaust- -pipe o, condenser L,
and general reservoir If, 511b5t£111t1f111y asshown
and described.

11. Plate B, provided with and securing by
their open ends a large number of tubes closed
at the opposite ends,in combination with steam-
chest g, arranged fm receiving steam from an
auxiliary bmler‘ Snb%t"mtnlly as Shown and
described.

12, In a device for generating and using
power-vapor obtained from volatile fluid, in
combination, a vertwal vapor-g enerator d,
induction-pipe ¢ e, distributing-rose ¢, bot-
tom tube-plate, B, adjllstable dmphrawms d’
d*, eduction-pipe f, engine-cylinder f',contain-
ing a fluid-packing reservoir, s, exhaust-pipe
0, and condenser E, Subs‘mntmlh asshownand
described.

In testimony whereof 1 hereunto affix my
signature, in presence of two witnesses, this
12th day of January, 1883.

-VWitnesses: ISRAEL R. BLUMENBERG.

A. P. RUTHERTORD,
HENRY Porsz.
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