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< Apnlication filed December a0, 199,

To all whom it may concerm:
Be it known that I, ISRAEL R. BLUMEN-

BERG,acitizen ofthe United States of America,

residing at Washington city, in the District of
Columbia, have invented certain new and use-
ful Improvements in Vapor Generators and

Motors, of which the following is a specifica-
tion, reference being had therein 10 the accom-
panying drawings.

IO

My invention rehtes to a new

motor, as well as lmprovemeuts in the form,

construction,and arrangement of power- vmpor |

frenemtors heatmﬁ' boﬂers and furnaces, and
of motor-engines, as well as in the mode of ad-

justing and connectlnﬂ" the several parts one
to-the other; and it consists in instantaneously

- converting into power-vapor volatile fluid by
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-automatically, and as 1t is required, injecting

1t 1n a spray or shower, through roses or other

similar- and suitable devices, into an empty

horizontal chamber onto numerous tubes ad-

justed horizontally in a cluster;'aud secured

in place and heated by steam pﬂ,qsmn there-

posite ends of a homzontﬂ vapor-generating

30-

through the generating - chamber,

chamber,under cover of steam chests or domes
secured thel eon, o large number of small tubes
used as steam- ducts, which pass longitudinally

through

~ which heat is mpplle(l m vaporize the VOI’L-
~ tile fluid.
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It also consists in heatmﬂ* such 10n01tuc11-_
nally-adjusted tubes and ducts and the gen-

“erating-chamber by a continuous flow of Steam
._ ejected therein.

L

It also consists in securmn on the ends of
the several induction-pipes, Wlthl_ll_ a horizon-
tal vapor-generator,a rose or distributing-noz-

.zle for discharging the fluid, used in a spray or
-shower on the horizontally-arranged tubes be-

low.
1t also COHblStS 1N secm g on the 011t31de

covering a great portion of the ends of a hori-
-zontal vapor-generator-—one at each end—a

steam chest or chamber, preferably dome-

- :shaped, which inclose the open ends of the
50
- .also, In connecting the said steam chests or

longitudinally-adjusted cluster of steam-ducts;

and us(-}ful_'
method of utilizing volatile fluids as a power-

“through.
1t also consists in horizontally ’Ldj usting cand |
securing, in a cluster, by their ends in the op-

|

fuarnace.

vertical vapor-generator, steam-boiler,

(No model.)

_—— - — e ——mn A

' chambers by induction and edunetion pipes with

an auxiliary steam-boiler.
It also consists in the method of injecting
volatile fluid into a horizontal vapor-gener-

“ator having induction and eduction pipes, and

a cluster of longitudinally-adjusted duets or
tubes heated by steam received through an in-
duction-pipe attached to the steam-chest on
the end of the generator, from an auxiliary
steam-boiler with which it makes connection,

and by the heat thus acquiredtoinstantly conu
vert the same into power-vapor, the said gen-

| erator being provided with another steam-

chestat the 0pp081te end,connected by anedue-
tion- -pipe therefrom with the auxiliary boiler
to aid in keepingup afr ec Cire Jh‘rlon of fresh
hot steam. ~

Jigure 1.is a perspective of a horizontal
vapor-generator, showing the induetion and
eductlon pipes, the Ste’Lm mnduction and educ-
tion pipes, the general supply pipe and cock,
and thelecewm ogand discharging steam-cham-
bers thereto ftttache(] the steam boiler and
furnace, a horizontal engine showing the con-

nection-pipes, also the end of the condenser E

and the pump 4. Fig. 21s alongitudinzﬂ ver-
tical section of a horizontal vapor-generator

and connecting induction and eduction pipes,

showing the arr ‘mﬂ ement of the dlsfrlbutmfr-

nozzle, the steam duc’rs or pipesc, the steamin-

duction pipe 0" and eduction pipe 0 together
with a side elevation of a steam-boiler, b and
Fig. 31is an end elevation of a hori-
zontal vapor-g ﬂenelator with the steam-cham-

‘ber removed, Showing the open ends and ar-

rangement of the steam-ducts or heating-pipes
c. Iig. 4 1s a side elevation of a combined
fur-
nace, and ash-pit, and horizontal engine,show-

ing the connecting-pipes, Varmus gages, blow
pipe, and gener al supply pipe €.

Similar letters of reference 11:1(11€£Lte (‘01‘16-
sponding parts.

¢ 18 a horizontal Yapor oenerator of metal
of o'reat tensile strength, c,losed at the ends by

16: may be con-

that will serve the purpose, in the proportion-
about as two 1s tofive.

.eylindrical form shown in I‘Jg% 1, 2, an(] 3,
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heads «’ of the same nnterlal and all thejoints
‘made absolutely v&por-tight.. _
.structed. 1n cylindrical or any suitable form

100

1 prefer, however,.the
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and is provided with a cluster of small tubes |
or steam-duets, ¢, which pass longitudinally
through the eylinder «, the open ends thereof |
being sccured by vapor- -tight joints i1n the
| taking up from: one-half to three-

. fifths of Lhe 111t(31101 of the generator «, which
-~ 1s also provided with induction- pipes ¢ ¢, ter-
- minating in roses or distributing-noses ¢ ¢,

by which the liquid to beused 18 carried 1mto
the generator and distributed m- a spray or:

- shower onto the heated metal belows also,with

an in'duetion'p'ipe' 7, provided with o throttle-
o valve, /7 for carrying the generated vapor{rom

the ﬁ‘enemtm to thu mhndu 7 ot th{, nmtm--
fennmeA S
. I11(3105111n the ODLH emls ol th{, mbes Or ste-’nn«-% f
aE fducts Cy secured on the ends o of the genera-
torabysteam-tight joints, are deflecting steam |
chests or-chambers ¢ @*, connected by 1ndue- !
tion and eduetion pipes 0" 0" with a steam-
- boiler, 0, all' the various jomts of which: are
“The generator @ is also

R R
. .

omade Stefim tight.
prov 1de(1 with a vapor gaﬂo ¢, and a safety-
The induction-pipes e are provided . ¢

VY

~boiler.

)

r
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alve, ¢
with dl{,cL valves ¢/, and arve attached to a
oeneral supply-pipe, ¢, having a stop-cock and
, whieh: pipe, by :its: opposite:}
The steam:
induetion pipe § and: eduction pipe &, pro-
vided with stop-coeks d” and &, respectively, |
connect the vapor-generator with ‘the steam-|
| Steam: {from  the: boiler b 1s earried:;
- through the induction-pipe: d’ to the deﬂ(,ct' |

o 1ng he"ltll]“‘ steam c¢hest or chamber o/,
‘whieh it is “distributed to and- passes thrm:lgh' |

cheek-valve, ¢
end,

“conneets with a:pump, /o

the steam-duct ¢ 1nto the defiecting stean:-
chamber «® at the opposite end ot the genera-
tor, from which 1t 18 carried back again to the
steam-boiler byv the eduction-pipe 4. It will

beobserved thatthe continnoussupply of fresh

vigorous steam will expel the mert and par-
tially-condensed steam and Keep the parts
heated up to the temperature requisite {for va-
porizing the volatile liquor. 8o socon as the
cenerating-chamber ¢ and the duets care heat-

od to the tumpemtme required, the volatile
fluid isinjected through the pipescand thrown
in ashower or spray upon the cluster of heated
tubes ¢ below, where it is instantaneously con-
verted into power-vapor and carried through
the eduetion-pipe f to the engine-cylinder f7,
where, by direct impact acting upon the pis-
ton /7, the engine A is actuated, which, among
its other duties, through an cecentrie, propels
the liquor-supply pump 4, which in turn auto-
matically and continuouslysupplies the vapor-
cencrator with volatile fluid, whereby the mo-
mentum 18 kept up, and the power made con-
tinnous and uniform.

Instead of using asteam-boiler,),constructed
specially tor the purpose, the vapor-generator
may be attached by the pipe o' to a boiler,
cgenerating steam for any other purpose, using

| .the Sur plus or waste steam thereof, thus econo-
mizing {uel and s

vapor having been used, exhausts its force,

saving money. The power-

and through an exhaust-pipe immediately es-

| commff together wholly preeluded.

80 constructed,

from

.

capes into a condenser, where 1t 1s returned to
a fluid state, and: returned to the reservoir by
Q- (:{)nneetm -pipe, to be reused ad infinitum..
The several joints, as well of the vapor-gen- .. ..
erator and the connecting 1induetron: and educ-: R

tion pipesasthe engine-cylinder, steam-ducts,:
induction and eduction pipes, and the various
“connections, are so constructed, adjusted, ar-
ranged, and: packed as to prevent any possi-
bility of escape-either of the vapor or steamn. -

To be more  clearly understood, I desire to

-say the joints, valves, and connections of the
S o
"Uld 1’):1(3]1(3(1 that the - .- - .
escape of vapor and steam 18 wholly tmpossi- -
ble, and the possibility of the vapor and steam - .0
Thethrot-
S*y AT

steam - ducts; pipes, and steam-chests are so
-construeted, arranged,

tle-v E‘Lh ¢ ,1 the jeints and conneetions of the
ceduction- ]_)_11)ej , the econnectionsand valves of

' the induction-pipes e; as:well:as the several -

conneetions and valves of the eylinder f7; are -

carranged,

and packed: that
| there isno possibility of the vapor leaking out *
or escaping, and to the end that the vapor may
not-escape by way of the channel of therecip- .
‘rocating rod f* of the engine-piston withinthe
packing-box » of the eyvlinder f’, I construct a -
tank or rescrvoirorchamber, s, through which:
the piston reciprocating rod moves, ana fill it -

90

with glycerine or other similar material that -

will also serve:as a lubricant,

interstices and seal up the channel through
prevent the escape of the
a lubricator, and the receiproeating rod, in
passing backward and forward, will antomati-
cally lubricate the interior of the cylinder.
s'isadroporfountainlubricator,constructed
in the extreme outer wall of the packing-box.

While I describe herein the construction
and arrangement of my fluid-packing device,
as I seek to protect it by Letters Patent in
another application now pending, I do not
specifically claim 1t 1 this application.

I do not confine myself to the use of any
character of joint-packing for the purpose in-
dicated above. I prefer, however, to use the
packing invented by myself, and secured to
me by Letters Patent No. 230,996, and dated
August 10, A. D. 1330.

’\[y horizontal generator having been set up,
as 1ndicated, mld all neecessary connections
made with the pump 4, the fluid-reservoir If,
and the engine A, the power-vaporisgenerated
by heat produced by steam obtained from the
boiler b, passing into the steam-chest ¢, thence
through the steam-ducts ¢ 1nto the steam-chest
«’, and out through pipe % as hereinafter de-
scribed.

The induction-pipes ¢, preferably copper
pipes of about seven-eighths of an inch in
diameter secured in the crown of the vapor-
generator, are provided with check-valves ¢

near the shell of the generator, to prevent the
vapor from forcing 1its way out through the
supply-pipe ¢/, and thence to the pump 2, and

so that in addt-:
tion to serving as a p%hma, and to fillin'the .
100
~which the reciprocating rod passes, and thus: .
-apor, 16 will act as -
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are connected with the supply:pipe €.

280,963 s

terminateinroses ¢* withinthe gene1 ator a, and
The
roses ¢’ are of any approved design that will |
best perform the function of distributing the
volatile liquid 1n a 8hower or spray over the
most extensivesurface. Thesupply-pipe ¢ is
an ordinary metal pipe about seven-eighths of
aninchin diameter, provided with a stop-cock
or globe-valve, ¢%, to regulate the flow of the
volatile liquor. The pipe ¢ is connected at
one end with the induction-pipese, and at the

other with the pump %, cnd is used. for con-

veying the fluid from the reservoir I to vapor-
generator «. '

The eduction-pipe f should be constructed
of metal of considerable tensile strength, may
be of any diameter requisite, and provided
with a throttle-valve, £, through which the
flow of the vapor from the generator to the
cylinder ' of the engine A is regulated. This
pipe is secured by one end to the generator «

by a vapor-tight joint, and by the other end

to the engine-cylinder A by a similar joint.
¢’ is an ordinary vapor-gage to show the

pressure

¢ 1s an erdmaly weighted Safety valve con-
nected by a pipe, ¢, w1th the surface-conden-
ser B, or any other condenser used, so that if
by any chance there should be t0o heavy a
head of vapor in thegenerator it would escape
through the safety-valve to the condenser, be
immediately converted into fluid, and avoid
accldent.

k* and &’ are the or dma,rv steam-gages used

to indicate the pressure ot the steam in the

- boiller.
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~granted to me March 15, A. D. 1_881,,311(1 is |
used for condensing the vapor after it has been
used in the cylinder
through the pipe o’ to the reservoir F, and is
“attached to the engine by the exhaust-pipe o.

50

A isa moter engine, vertleal oY horlzont'ﬂ
having a band- wheel n and a balance- wheel

n, and in addition to its other fanctions

through a shaft, 7/, attached to an eccentric
and cennected Wlth the pump A, 1t antomati-
cally supplies the fiuid to the genemter a.
Connected with the engine by an exhaust-pipe,
0, 18 a 'surface- eondenser I

E'is a sur Iaee—condeneer fully described in
the specification to Letters Patent No. 238,754,

f’ before it is returned

‘While { prefer this style of condenser, 1 do not
confine myself exclusively to 1ts use or to any

- form, using as well the coil-pipe or any ap-

55
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proved form in use.
condenser L. | |

h 1s a force- pump, operated through the re-
ciprocating shaft 2" by an eccentric on the en-
gine A. By the pump i the fluid is drawn from
a reservoir, (not shown,) through a suitable
connecting-pipe, and 1nJected into the empty
chamber of the vapor-generator a through the
pipes ¢ e and dlStI‘IbutlI]ﬂ nozzles €.

- K are blow-pipes on the

The various parts. ha,vmﬂ* been adjusted and

connected as herein Shown the reservoir sup-
phed with fluid, and steam for heating ob-

tamed the 13ump is set to drawing liguid from

Imml[u e

| reciprocating rod ° moves.

-

use,

the reservoir F through the pipe o°, and fore-
ing it to the genemtm a, where, throuﬂ*h the
induction- -pipes e and roses €, 1t 1S distributed
in a shower or spray upon the heated tubes e,
where 1t is immediately converted into power-
vapor, and by the eduction-pipe f carried to
the ¢ylinder 7, and made to actuate the piston

J*ofthe motor-engine, escaping thence through

the exhaust o to the condenser B, where it is

75

again converted into fluid and 1etm ned to the

reservoir F, to be again used. The operation
being contimmus, the fluid is used ad infinitum
without loss or waste, and there being no es-
cape for the steam there is no loss of water, a
barrelsof water per day being sufficient to run
an engine of from twenty to one hundred
horse-power, and as after the first heating the

‘boilers are not replenished by cold water but

by partially-condensed steam, it will require
less fuel to keep up the tempemture required
to generate vapor. .
In vapor-motors a perfect lubricator is ab-
solutely requisite, as the lubricator used must
of mecessity perform the double -function of
causing the parts to move smoothly and act
as a complete barrier to the escape of the
vapor used as & motor through the movement
of the piston.

Experience has demonstrated that no 1111)1"1 |

cator has yet been discovered that meets these
requirements better than glycerine, which ean
be stored in the following manner, and made

| to serve as an excellent fluid packing, as well
‘as a lubricant.

1 construct in the naelﬂnﬂ' box 7 of the cyl

1 inder f’ of the 1110@01 engine A a tank, reser-

voir, or chamber, s, thr ouﬂ"h which the piston

This chamber is
filled with glycerine or other similar lubrica-

tor, which fills in and seals up the channels-

80

QO

95
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surrounding the piston-rod, which, as it passes -

backward and forward, automatically lubri-
cates the parts; and with the further view to
keeping the plston free in the extreme outer
wall of the eylinder or packing-box ?” 1 con-
struct asecond lubricating-chamber, §'.
I describe this device here, 1 only do S0 to show
its connection and association, as I have now
pending an application for a patent on this
feature.

I am aware that numerous attempts have

heretofore been made to advantageously em-

ploy vapor generated from blsmphlde of car-

bon and othel volatile fluidsasanactive motor

agent, and many devices have been designed
to that end. The difficulty her etefore ‘has

‘been to so constructthe machinery as to secure

a steady, uniform, reliable power, and at the
same time economize fuel, space, cost of ma-
chinery, and money, as well asto produce some-
thing that may be Introduced into every-day
I claim that by my invention I have ac-
complished this, in that by my cluster of steam
duets or tubes mthm apparently limited space

I present on the one side an extensive surface
to the heating medium, steam, and on the oth-

While
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er an extensive area heated for generating the =
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vapor required; that by injecting the volatile

fluid in a spray into the empty heated cham- |

ber enlarged by the many tubes ¢, I regulate
and can keep up a uniform power without in-
creasing my consumption of fuel, be it greater
or lesser; that by preventing the escape of
vapor by my packing,which practical experi-
cnce has demonstrated cannot be surpassed, if
it can be equaled, by any packing now in use,
and the peculiar construction of my cylinder,
and by condensing and by reusing the fiuid
and by returning the half-condensed steam to
the auxiliary boilers, I economize the fuel re-
quired or necessary for raising water from its
normal temperature to that of boiling water,
and avoid enormous cxpense. As compared
with steam, exclusive of thedifference between
the cost of my motor and thatof steam-motors
of cqual or less power and the cconomy of
space as an item of importance, I would sug-
cest that the specific heat required to raise
bisulphide of carbon from a comparable to a
boiling - point, water being one or umnit, is
248967 ; or, in other words, it takes only
about one-fourth as much heat to raise bisul-
phide of carbon from ordinary temperature to
its boiling-point as it does waterto its boiling-
point. This cut off three-fourths of the fuel
for that part of the work. Again, the latent
heat of vaporization—i. e., the amount of heat
required to convert a unit of a body at its

boiling - point from the liquid to its vapor

state, both liquid and vapor being at the same
temperature—of bisulphide of carbon 18 only
one-fifth of that of water, or one-sixth of the
amount of heat required by water will do the
same work with motors constructed as herein
shown. Theloss of heatby radiation from my
motor will be very much less than wheresteam
is employed, for two recasons: Ifirst, the lower
temperature—thatis, the 180° of heatrequired
to vaporize the fluid used in this elass of mo-
tors as compared with the 240° or more re-
quired for steam-cengines—as the ratio of ra-
diation advances rapidly as the temperature
rises, and then the smallness of my generator
as compared with steam-boilers, presents mueh
less surface for the emission of heat. These
and other equally cogent reasons are worthy
of due consideration when about toinvest ma
power-motor.

Vapor-motors are no more complicated nor
difficulttounderstand,butaremuchmore casily
handled than asteam-motor, and are perfectly
tractable. By simply turning or opening the
valve €, I can raise my power from zero toiive
hundred pounds pressure to the square inch,
and by reversing or closing the valve reduce
it again to zero, the whole operation taking
less than half a minute, and this with but
from three to ten pounds of steam-pressure
for heating purposes. Vapor-motors are safer
than steam, for the moment the pump ceases
to supply the fluid or the wvalve ¢’ 1s closed
the power to do mischief is gone. If, how-
ever, by any chance too great a pressure of

| erator, the safety-valve will give way and 1n-

jeet the vapor into the condenser, where 1t 1s
immediately resolved into a harmless liguid.
Even should an explosion take place, there
are no pounderous boilers to be rent and with
superheated steam and boiling water made
the instruments of death and destruction.

Having now tully described my deviece, what
I esteemasnew, and desireto protect by Letters
Patent, 18—

1. The method of vaporizing volatile fluids
and generating power-vapor by automatically
and as it is required injecting volatile fluid
in a spray or shower into an empty horizon-
tal metal chamber at right angles with and
bringing it in contact with numerous small
steam ducts or tubes adjusted therein, which
tubes or ducts are heated by currents of fresh
steam passing therethrough, substantially as
shown and described.

2. A horizontal vapor - generator having
steam chests or chambers sccured on the ends
thereof, and containing a large number of
small open horizontal steam-ducts longitudi-
nally adjusted therein, arranged substantially
as shown and deseribed.

3. The method of heating a horizontal va-
por - generator having steam chambers or
chests, one at each end, and containing a large
number of open steam-ducts adjusted therein,
by introducing and causing to circulate In
such duets a continuous flow of fresh steam
obtained from an auxilliary boiler, and by
suitable pipes carried thereto, substantially
as shown and described. |

SO

QC

Q3

TOO

4. A horizontal vapor-gencrator provided -

with numeroussmall horizontal tubes or steam:-
ducts, adjusted longitudinally therein and se-
cured by their open ends in the opposite ends
thereof, and with deflecting steam chambers
or chests sccured on the outside at each end
thereof over the open ends of such steam-
duets, in combination with steam-induction
pipe ¥, steam - eduction pipe b, and steam-
boiler b, substantially as shown and described.

5. A horizontal vapor generator having de-
flectine steam chambers or chests secured on
the outside at each end thercof, and provided
with a large number of open horizontal steam-
ducts longitudinally adjusted therein,.in com-
bination with eduction-pipe f, throttle-valve

/%, and engine - cylinder j7, substantially as

shown and described. |

6. A horizontal vapor-generator having de-
flecting steam chambers or chests secured on
the ends, and a number of small horizontal

105

110

I20

steam ducts or pipes longitudinally adjusted |

and secured by the open ends therein, in com-
bination with distributing-roses ¢, induction-
pipes ¢, check-valve ¢, general supply-pipe
¢, valve ¢, and pump 7., for supplying vola-
tile fluid automatically and as it is required,
substantially as shown and described.

7. The method of producing power-vapor
by automatically injecting volatile fluid, in
a shower or spray through induction-pipes

vapor is permitted to accumulate in the gen- { terminating in roses, into a chamber having

o q.ujj..;::..ulirimmi"l li*i"i]i:llill' S |

125

130
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an eduction- plpe a safety-valve, a,nd vapm-

gage, and numerous steam ducts or pipes ar- |

ranged horizontally in a cluster and passing
longltudmal]y through the lower division
thereof, the open ends of which ducts are in-

cased w1th steam chambers or chests provided
‘with steam induction and eduction pipes, sub-

stantially as shown and described. -

8. A horizontal Vapor- generator havnw in-
duction-pipe e, rose ¢, check-valve ¢, “and
eduction-pipe 7, a cluster of steam- ducts, e,
steam chests or chambers a' @?, in combination
with steam-pipes b’ 8% aumhary steam-boiler
b, general supply- plpe ¢, throttle-valve é°,

15 pump A, reservoir I, and with eductlon-plpe

- 20

7, throttle-valve 12, engme cylinder f', exhaust

o, condenser E, and reservoir F, the whole
constructed, arranged, and connected substan
tially as shown and described. |

9. In combination, steam-boiler 5, induc-
tion-pipe ¥, eduction- -pipe b steam- ehest va-
~ por- frenerator ¢, 1nduction- plpes é, roses e,
check-va,lve ¢, sunply pipe ¢, throttle- valve

', pump h, 1eserv01rF eductlon -pipe f, throt

ot

tle-valve f*, engine- cyhndel 1, exhaust-pipe
0,-condenser E, pipe o/, and reservoir F, all
adjusted and ‘LI’I‘ELH*Ted Substfmtlally as Shown
and described.

10. In combination with a vapor-generator,
a, provided with induction-pipes having roses
tfor distributing the liguid in a spray or shower
upon the naked heated metal below, an educ-

23

tion-pipe for carrying the generated vapor to-

the engine-cylinder, a cluster of steam-ducts
to provide heat for converting Vold,tﬂe Jiguid
into vapor, steam domes or chests o a’, steam-
induction pipe &', steam - eduction plpe b,
steam-boiler and furnace b, the latter pr OVId
ed with a steam-gage, a water-induetion pipe,
a waste-pipe, and a blow- plpe substantially

'as shown and described.

In testimony whereof I have affixed mysig-
nature, in presence of two witnesses, this Sth
day of December, 1882.

ISRAEL R. BLUMENBERG.

Witnesses:

A. P, RUTHERFORD,
HENRY PoOL8Z.

U
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