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To all whom it may concern: :

Be it known that X Ilarey Hertzsrre, 2
citizen of the United States, residing at the
city of New York, borough of Brooklyn,
county of Kings, and State of New York,
have invented a certain new and useful Ex-

. ternal Electrical Vuporizer for Combustion-
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Engines. of which the following is a specifi-
catlon.

This invention is a vaporizer for internal
vombustion engines, the latter being adapted
for operation. mere particularly, by the ex-
plosion of charges containing kerosene.

It is found that an engine can not be
started quickly when a combustible mixture
of uir and kerosene is first supplied to the
cylinder, owing to the fact that the keroscne
has a tendeney to condense by contact with
the cold surfaces of the cylinder and its head.
Ordinarily, the eylinder is hested by some
external appliance or flame: but suel opera-

- tion consumes time and labor, besides wast-
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ing the fuel, or the engine may be sturted by
usingr naphtha or gasolene, snd thereafter

» run by the combustion of kerosene, buf this

requires two kinds of fuel to be supplied, and
provision must be made for storing the extra
starting fuel and for injecting the same into
a mixing chamber to be commingled with air
for producing the explosive mixture. .
The object of tLis invention is to quickly

vaporize a liguid combustible when starting |

and while operating «n engine, thus requir-
ing only one kind or grade of fuel to be
used in the operation of the engine.

My vaporizer is intended for use on an en-

gine externally to the cylinder thereof, and

it_coutemplates the employment of means
whereby a mass of metal may quickly be
Leated by an electrie current to produce a

hot vaporizing surface, against which a liquid

combustible is adapted to strike for produc-
ing an explosive vapor which is to be drawn
into an engine cylinder and ignited therein.

In the accompanying drawings; I have
illustrated one practical embodiment of the
invention, but {he construction shows: there-
in is to be understood as illustrative enly,
and 1ot as defining the limits of the inven-
tion, :

Figure 1 is a vertical section, with certain
parts in elevation, of an exiernal YVaporuier
Tor combustion engines. Fig. ¢ is a detail
plan view of one means for regulating the
admission of air to said vaporizer.

|

A portion of an ordinary engine cylinder
is indicated at A, said cylinder having a
water jacket, a4, and a head, B, the latter
being provided with a chamber, 5, whereby
water may circulate around the cylinder and
through the head. The cylinder head is
shown as having an opening in which is fit-
ted 2 flanged sleeve, C, the inner end of
which is provided with a seat for the intake
valve, D, said valve having a stem, d, which
passes through a guide tube, ¢, of the sleeve,
C. The intake valve, D, is held normally-on
its seat by a spring, &', and said valve is
adapted to be actuated positively by suitable
mechanical connections with a moving part
of the engine, although it is evident thaf the
valve, D, may be operated by suction, as is
commeon in this class of engines. :
E designates a casing arranged externally
of the cylinder head and forming a guide for
the stem of the intake valve, szid casing also

supporting the external vaporizer of this in- .

vention, as well as providing means for the
connection of the fuei supply pipe, f. As
shown, the casing, E, is substantially elbow-
shaped, said casing having a flange, ¢, at its’
inner part, which flange rests on an external
flange, ¢/, of the sleeve, C, whereby the cas-
ing and the sleeve are adapted to be secured
to the cylinder head, B, by bglts, ¢’. The
casing, B, is shown as having a guide, ¢?, for
the upper part of the valve stem, d, and -on
this valve stem operates an adjusting screw,
¢, of an operative lever, G, the latter being
Tulcrumied on a short arm,.g, which is a
part of the casing, E. At its other end the
lever, G, has an adjusting screw, g2, which is
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engaged by a rod, G/, the latter being in .

turn operated by a movable part of the en-
gine in a manner well known to those skilled
in the art. )

H designates a vaporizer, and I is an ¢lec-
trically operated heater therefor. The
vaporizer consists of a_hollow body, which
is composed preferably of a metal of
high heat conductivity, whereby the body of
the vaporizer is adapted to be quickly heated
by the eiectrically operated heater, I. The

vaporizer H is attached to the casing, E, at

its opposite end from the sleeve, C, agd as
shown, said vaporizer forms s continuatien
of the casing, £, to which it is rigidly at-
tached. Said vaporizer is insulated electrie-
ally from the casing, E, and as shown, the,
vaporizer and the casing clamp between
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themselves a diaphragm or partition, J, the

latter being composed of ‘metallic” ganze.
The gauze 1s placed between layers of insu-
lating snaterial, 7, 7, which are applied to
the meeting ends of the casing and the vapo-
rizer body, said casing and the body being
flanged and sccured together by bolts, 2, a°

~“indicated by dotted lines in Fig. 1. "The

10

body of the vaporizer, H, is provided on its
upper side with an annular flange, &, form-

‘ing ‘an air inlet, A’, to-the chamber of the

vaporizer body. On this flange, A, rests an

-air valve, I, shown in detail in’ Fig. 2.
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Said valve is provided with openings, k, and
a suitable handle, &7, the valve being pivoted

- .to_the vaporizer body by bolts, &2 It is
- evident that the valve may be adjusted to

bring its openings, %, more or Jess into regis-
tration with the air inlet, &', of the vapo-
rizer, and by adjusting the vaive, K, the

" yolume of air to be admitted to the vapo-
- 11zer iy be regulated as described. .

25

Any suitable form of electrical heater may
be employed in cohnection with the vapo-
rizer, 1. As shown, the heater, I, is com-

* posied of metallic plates, 4, ¢/, an electrical re-

30.

sistance, [, a core, 1, on which the efectrical
resistance is wound or coiled, and layers of
insulating material, n, o, thus producing a
composite body which is of compact con-
struction and 1s secured to an open portion

- of the vaporizer, I, by suitable bolts, p, one
~of which is indicated by dotted lines in

35

Fig. 1. The core, m, is composed prefer-
ably of a layer of mica, and the” electrical
re<istance, I, is a metallic wire or ribbon
which is wound non-inductively on said core.

.-Against one side of the electrical resistance

40

. is placed the layer, n, of insulating material,

and the two end portions, m”, of the resist-
ance.wire or ribbon arve insulated from the
coil by another layer of insulating 1, dterial,

. 0’y after which the layer of insulating ma-

45

terial, o, is placed against the end portions,
m', of the resistance wire or rikhon. .
“The electiic heater 'Is confined between

the metallic plates, 7 ¢, said plote, ¢, being

. In contact with the body of the vaporizer,

50

~the resistance,

55

H, or it.may be in one piece therewith. It
is preferred to make the body, H, and the
lates, ¢, ¢, of copper in order that they may °

e. heated quickly by the heat developad in

l}: of the electrical heater,

whereby the resistance is substantially in
contact “with the plates, 4, &, and’ the body

~of the wvaporizer, H.- This construction is

 plates, i, )
*'mass of metal which will ubsorb the heat as
80

advantageous for the reason that the copper
and the body, H, constitute 'a

rapidly as it is generated in the resistance

. of the electrical heater.. The -nd ‘portions,
* | my m',of the resistance terminate in circuit

<5

contacts or terminals which are adapted to
be engaged by the terminals of & p ug, L,
the latter being similar to the plug employed

. 900,807

-ture neccessar

-y T &
.

inthe sockets of incandescent lighting sys-
tems. Said plug is adapted to be screwed
into the scket, M, which is provided with &
face plate, M’, the latter being insulated
from the plate, &/, by a layer of material, ¢.
The face plate, M, of the socket, M, is adapt-
ed to be fastened by the bolts, p, to the cas-
ing of the vaporizer, I1, and the parts com-
posing the electrical heater, I, are thus
clamped between the socket plate, M, and
the vaporizer, k. . As is usual in engines of
this class, the charges of combustible vapor

.are ‘adapted to be exploded in the engine

cylinder by an igniter, O, of any suitable
type..

"The fuel supply pipe, f, is cdlll)led to a jet
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nozzle, P, the latter heing attuched in a suit- .

able way to the casing, K. 'The diaphragm,
d, is between the jet nozzle P, and the vapo-
rizer, and said nozzle is adapted to supply a
jet or stream of combustible fluid, prefer-
ably kerosene, across the casing, E, and into
the chamber of the vaporizer, I, whereby
the stream of {luid is broken up by the dia-
phragm, J. 1t is preferred to so construct
and-arrange the parts that the jet nozzle, P,
is opposite to or in line with the electrical
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heater, I, thus making provision for the jet

of kerosene tostrTke against the hot surface
presented by the electrical heater or by the
walls of the vaporizer, H. ‘

The operation is as follows: When the en-
gire is started a current of electrical energy
is supplied Ly the conduciors of the plug, L,
to the positive lead of the electrical resist-
ance, I, the current traversing said resist-
ance and being-returned by the negative
terminal te the proper conductor of caid

‘plug, L. The electrical resistance heats up

very quickly, and the heat developed thereby

s absorbed rapidly by the plates, ¢, ¢, and

the body of the vaporizer, H, whereby the
glate, ¢ and the hody of the vaporizer are

eated in a few minutes time to the tempera-
to convert -the combustible
mixture of air and fuel into an explosive
charge to be admited into the engine eylin-

_der. The valve, I, having been adjusted

and the engine stavted or “cranked” so as
to operate the puuip for supplying a jet of
kerosene through the nuazle, P, the liquid
is projected against the metallic gauze dia-
phregm, J, whicl: breaks up the stream.
The spray of liquid mixes with the air ad-
mitted to the chamber of the vaporizer, H,
and the liquid is converted by contact with
the plate, 4, or the body of the vaporizer, H,
into a_vaper, which vapor is drawn through
the diaphragm, J, an
the chamber of the cylinder, A, when the
valve, D, is opened. “The charge thus ad-
mitted is compressed in the piston chamber,
and at the proper time the iguiter, O, is.
operated to explode said charge, thereby
driving the piston downwardly. The de-
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scribed operations are repeated indefinitely
s0 as to supply the vapor to the engine cylin-
der in a manner well known to those skilled
in the art. "

Having thus fully described the inven-
tion, what I claim as new, and desire to
secuved by Letters Patent is:— |

1. In an engine of the class described, an
external starting vaporizer composed of a
10 chambered box or casing composed of 2 me-

tallic mass of high heat conductivity, the
inner surfaces of said box or casing forming
a vaporizing surface, an electric heater posi-
tioned externally with respect o the cham-
15 ber of said box or casing and engaging di-
rectly with the metallic mass eomposirg the
same, whereby the entire metallic mass may

" be brought quickly to a temperature suitable

for vaporizing a liquid combustible, and

20 means for spraying a liquid combustible
across szid box or casing and into contact
~with said electric heater. : :
2. In an engine of the class described, an

“external starting vaporizer comprising a box

25 or casing composed of a hollow copper mass
of high heat conductivity, the inner surface
of said box or casing constituting a vapo-
rizing surface, anelectrically-cnerated heater
positioned externally on said hox or casing
30 and engaging directly with the metallicmass
thereof for rapidly heating the same, means
for injecting a liquid combustible across the
chamaber of the box or casing and into con-

B

tact with an element of the aforesaid heater,-

35 and means for admitting air te the interior
of the copper mass.- .'

3. In an engine of the class described, an

- external starting vaporizer.comprising a box

or casing composed of a chambered metallie

40 mass presenting a relatively large area of

vaporizing surface for contact with a com-

bustible fluid, said box or casing having an

opening at one end, an electrically operated

heater positioned externally on said box or.

46 .casing, at th> open end thereof, and engag-

- ing directly with the hollow masscomposing

"the samie, for initially heating said metallic

mass, means for spraying a liquid combusti-

. blein said box or casing, and medns for ad-

50 mitting air to the chamber of said box or

casing. . .- :

4. Tn an engineg of the class described, the

combination with a valve box, of & vaporiz-

ing box or casing open at one end and- se-

" 55 cured externally to said valve box, an exter- |

nal electrically-operated heater operating to
close the open end of the box orPc:sh)gmgaﬁd‘
engaging directly therewith, and means for
spraying o liquid combustible across .the
é0_vaporizing box and into rcontact with an
element of the aforesaid heater.
~'5. In an engine of the class described, an
external starting vaporizer -comprising a
chambered box composed of a metallic mass
65 of high heat conductivity;;s:id box having

| inuner surfaces of said metalliz

- ing in the end thereof, said heater being pro-

a

an opening at one end, an air inlet to said
chambered box, electrical means positioned
externally on suid open end of the box for
directly heating the metallic mass thereof,
sxid electrical heating means having an im-
perforate metal plate which is exposed
throngh the opening in the box for contact
with a liguid combustible, and means where-
by a liquid combustible is brought into di-’
vect contact with the inner surfaces of said
box and with the imperforate metal plate of
the aforesaid electrical heating ‘means,

6. In a starting vaporizer, 8 chambered box -
baving an opening at one end and composed
of a metallic mass of high heat conductivity, 80
means for regulating the r<mission of air to -
“the chamber of said box, an electrically op-
erated heater positioned externally to the
_box, at the open end thereof, and provided
with a metallic piate which engages directly
with -the metal composing the box for di-
rectly heating the metallic mass, and means
for spraying a combustible liquid iuto the
chamber and into contact with the metal
plate of said heater: ,

7. In a starting vaporizer, the combina- .
tion with a valve box, of a chambered vapo- .
rizing box composed of a metallic mass of
high heat eonductivity. an electrically op-
erated heater positioned exterually on, and
in mechanical contact with, an end of said
chambered box for dirveetly heating the me-
tallic mass thereof, an airinlet to said cham-
bered box, and means for spraying a quid
combustible into said chamber of the vapo-
rizing box. - .

8. In a starting vaporizer, an elbow:
shaped - valve bex, a chambered vaporizing
bex positioned externally on said valve box
and forining a continuaticn thereof, said
vaporizing box being composed of a diffef-
ent metal from that of the valve box, and an
electrically-operated heaier in engagement
with the metal of the vaporizing box for
quickly heating the latter, said heater hav-
ing an exposad socket-conneciion, _

9. In a starting vaporizer, a’ chambered .
metallic vaporizing box having an opening
at one end, an electrical heater positioned
externally on the box and closing the open-
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vided with an insulated metallic member
-which is in dirvect contact with the metal
composing said box, and means for injecting
.8 combustible fluid into contact with the
box and with

12¢ .

metallic member of the heater: -
10. Il -a starting vaporizer, a chambered
-metallic vaporizing box hsaving an opening”
at one end, means fJr regulating the admis-
sion.of air to the chamber of suid box, an
electrically-operated heater positioned ex- -
ternally. on the open end of saii hox, said
‘heater being provided with an electrical re~ -
‘sistance-incased in a mass of heat-absorbing 130

126 - -
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20 nev surfaces of the vaporizer.

30 liquid to the chintuber of said vaporizer.

35 orizing box, an elecirical heater on the':

-
X

metal, said inetallic mass of thie heater bein
in mechanical engagement with the metal |
composing the vaporizing box for directly |
heating the latter, and means for supplying :
5" a combustible liquid to said vaporizing box, |
1l In a starting vaporizer, an elbow !
shaped valve box, a vaporizing box com- |
|
1
l

posed of a hollow metallic mass of high heat
condnetivity, said vaperizing box being posi-

o tionsd externally on said valve box and

united at one cnd thereio, an. air inlet to |
said - vaporizer, an  eclectrically - operated !
heater secured Lo the other end of the vapo- |
rizing box and positioned externally thereon,

¢ the Lollow mass composing said !
vaperizing hox, and means for supplying a
comhestible liguid to said vaporizing box,
wherby  said liguid  combustible is con- -
verted nto a vapor by contaet with the in-

. 2o dmoa sterting vaporizer, the combina-
tion with a valve box, of a vaporizing box
compised of o chinnbered metallie mass and
sceured externaily to said valve boxy an air
inlet to suid vaporizing box, an external !
clecirieal Lieater Linving an in-ulated metal-
lic member in direct contact with the metal-
e mass composing said vaporizing box, |
and means for =upplying a combustible |

13. I o starting vaporizer, the combina-
tion with a valve box, of a vaporizing box

in ecommunication therewith, a foramnous :

partition between the valve bux and the vap-

vaporizing box, and means for supplying a |

P name to this specification in the

$09,897

combustible liquid through said ‘foraminous
partition and 1nto a chamber of the vapori-
zing box. - . , T
14. In an external vaporizer, a chambered
box having an air inlet and an opening at
one end, and an electrically-operated heater
composed of a mass of heat absorbing metal
and an electrical resistance incased in said
aretallic mass, the metallic mass of said
heater being in direct engagement with the

chambered box and applied across the open

end thereof for closing the sume.
15. Tn a starting vaporizer, a vaporizing

tbox having an aiwr inlet, an clectrically-

speraied  heater. positioned externally en

“said box, said heater having an imperforate

vaporizing member and an electrical ve-
<tstance ionsulated from said member, the

. said vaporizing member of the heater being
- in mechinical engagement with the body of
- the vaporizer and, also, presenting an im-
- perforate vaporizing surfzce which is ex-
i posed in the chamber of said box for con-
Diaet with a liquid combustible, and means

for spraying a liquid combustible against

- said surfuce of the vaporizing member and,
. also, into contact with the walls of the
_vaporizing box. - -

In testimony whereof I have signed my
presence of
two subscribing witnesses. :
_ .~ HARRY HERTZBERG.
Witnesses: S B
Gro. WerLing Gippings,
H. Y. BerNHARD.

45

50

55

€0

85




