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PATENT OFFICE.

ISAAC KENDRIOK, OF PHILADELPHIA, PENNSYLVANIA.

IMPROVEMENT IN MACHINES FOR MELTING SNOW AND ICE.

Spéecification forming part of Letters Patent No. 184,628, dated November 21, 1876 ; application filed -
February 19, 1876, . - :

To all whom it may concérn:

Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented cer-
tain new and useful Improvements in Machines
for Melting Snow or Ice;.and I do hereby de-
clare the following to be a full, clear, and ex-
act ‘description of the invention, such as will
enable others skilled in the art to which it
pertains to make and use it, reference being
had to the accompanying drawings, whichform
part of this specification, in which—

Figure 1 is a perspective, partly broken

away. Fig. 2 is a vertical longitudinal. see-’

tion of the atomizer. Fig. 3 is a transverse
vertical section through the retort-burner.

My invention relates to an apparatus for

-removing snow or ice from railway-tracksor
‘highways by the direct action of flame applied
by a portable machine moving on wheels or
Tunners. o ,

My improved machine cousists of a suitable
car, truck, or platform mounted on wheels or
ranners, having a boiler for generating steam,
a water-tank, and oil-reservoir thereon, in com-
bination with an apparatus for atomizing, va-
porizing,"and burning petroleum, or its pro-
ducts, in a gaseous form.

" In carrying my invention into effect, I em-
ploy a bollow or chambered casting of iron or
other metal, of any suitable forin, preférably ey-
lindrical, the walls of which are perforated with
one or more inlet holes or openings, through
which steam, oil, and air are admitted. The
rear end of this chambered casting is closed
by a screw-plug or other device, through which
an opening is made, to the inner extremity of
* which is fixed a short pipe or nipple. -Another

nipple is fixed to the inner end of an opening ,

through the side wall of the chamber. Steam
is admitted through the first nipple, and liquid
hydrocarbons through the other, said nipples
being arranged at or about right angles to
each other, with their outlets in- close prox-
imity, so that the steam will atomize and va-
porize the liquid hydrocarbons. At the same
time a current of air, preferably heated, is.
drawn into tbe vaporizing and atomizing
chamber, and thoroughly commingled with
the steam and hydrocarbon vapors therein.

‘ 1 Talso employ a distributing-retort and burner,
- Be it known that I, IsAAc KENDRICK, of

consisting of a vessel or chamber of iron or
other metal, preférably cylindrical in form,

‘perforated with drill-holes on its' under or

lower*side, through which the commingled
steam, hydrocarbons, and air are. made t0
issue in a gaseous form at the point of com-
bustion. ’ _ :

I turther make use of ‘a bottomless com-
bustion-chamber, the walls of which are con-
stracted of cast-iron plates, boiler-iron, or
other sheet metal, of any desired form, prefer-
ably rectangular, The front wall of this cham-

ber may be hinged to the ceiling, forming a

swinging door for ‘easy access to the retort
and burner. The end walls are perforated
with small drill-holes for the admission of air
to support combustion, and both said end
walls and the side walls are made to extend
down nearly to the roadway, so that the flame
from the retort-burner after direct action
upon the snow or ice surface may be for soma

.period of time confined within said' ehamber;

and utilized as amelting mediom. Said chan-
ber is suspended benéath the ear or platform
by meauns of iron rods secured or passing up-
loosely through the bottom of said car, so that
said chamber may be raised or lowered when
desired. Within this combustion-chamber is,
placed the combined rotort and burner already
mentioned. : ‘ »

The highly-heated waste products of -com-
bustion may be, and in practice are, intended
to beconveyéd by a pipe from’ the rear end
of the combustion-chamber to the fire-box of
the boiler, and utilized for generating steam, -
thus greatly lesséning the expense for fuel, or
said waste products may be made to pass off
under thie rear wall, and thus aid in melting
the snow or ice. A o

A in the drawings represents a railway-
car, truck, or platform on wheels ; B, a boiler.
for generating steam. O isa water-tank, and
D a reservoir. for liqguid hydrocarbon ‘or ifs
products. T is theé-atomizér, having 4 cham:
ber, L, in which the liquid hydrocarbons and
steam, or steam and air, are commingled, the
steam entering through nipple M, oil throngh

nipple N, aud air through inlet or inlets O. 'F .

is the retort-burher, and G represents a pan,
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the purpose of-which is to receive and retain
any ‘unvaporized oil that may escape from
the retort, and prevent its being deposited
along the roadway. H H show the walls
which form the bottomless combustion cham-
ber T, and % are iron rods by which said
chamber is secured to and held in.suspension
- beneath the car-body. I isa pipe forconvey-
ing steam from the boiler (preferably super-
heated by passing it through the fire-box) to
the atomizer B. K K are valves for regulat-
ing the flow of the steam. P isa pipethrough
“which oil is taken' from' the reservoir D to
the atomizer E, the low being governed by a
cock, R. S is a pipe attached to the outlet of
the atomizer, and throngh which, and branches
8, the mixed oil, steam, and air, in a vaporic
-coudition, are conveyed to the retort:burner.
J' are drill-holes, through which the mixture
issues in a gaseous form within the combus-
tion-chamber. U is apipe, through which air,
.preferably heated, so as to avoid condensation
.of the steam, is taken to the atomizer. Visa
pipe, through which the excess orsurplus steam
from boiler B is conveyed to one or more rose-
heads, W. Y is a pipe, by which the highly-
heated waste products of combustion are eon-
ducted from chamber T to the fire-box of the
.boiler for generating steam.

The operation is as follows: A fire being
started under the boiler, when steam of suffi-
cient pressure is generated, theé valves K are
opened for the passage of steam through pipe
I and nipple M. = The cock R is then opened
and oil admitted through pipe P and nipple
N, and impinged and atomized by the steam
eutering through nipple M, and vaporized by
the heat of the same in chamber L, At the
same time a current of airis drawn in through
pipe U and inlet O by the suction of the
steam, and thoroughly mixed or commingled
with the hydrocarbon vapors and steam,
thus preparing it for purposes of tuel before
reaching the point where iguited. The mix-
ture is then conveyed by pipe S and branches
8’ to the retorts F, whence, after subjection to
the heat of said retort, it issues through the
drill-holes f” in' a gaseouns form, at the point
of iguition, within the combustion-chamber,
and not in the form of spray, thus seeuring
perfect combustion, and  avoiding . all danger
of accident by reason of the distribution of
burning oil along the roadway.

The burning hydrocarbon gas, under press-
ure of the -boiler, acts as a powerful steam
and air blast, and is delivered with great force
directly upon the snow: or ice,at the same
time filling the combustion-chamber with an
intensely - heated confined = mass .of flame,
which also acts with great power upon an
extended superficial area of snow-surface.

The highly-heated waste products of com-
bustion pass off, at the rear end of the cham-
ber T, by a pipe, Y, to the fire-box of the boil-
er, and are there utilized for generating steam,
thas greatly lessening the cost of fuel for this

purpose ; or, if preferred, they may be made
to pass off by an outlet through thelower edge
of the rear wall, and thus aid in melting the
snow and the ice. ‘ : :

“Tu'order to get rid of all noise arising from
excess steam, or blowing off, I connect a pipe
te the steam-space of the boiler,-and convey
such surplus steamn beneath the car, and dis-
charge it in'a divided condition, tbrough one
or more rose-heads, directly over the rails. of
a railway; or it may be discharged througha
perforated pipe extending from side to side of
the truck, and thus made to assist in melting
the snow or ice. The melted snow, when de-
sired, may be brushed away by an arrange-
ment of revolving or stationary brooms upon
the same or a separate truck. SRR

I'do not limit -myself to: the precise-con-
struction or arrangement of the devices above
described, as it is manifest the same may be
greatly varied and yet the principle of oper-
ation remain the same. For instance; the
chambered atomizer may have more than one
nipple for the admission of oil, and several
air-inlets ; or it may be varied in form with-
out changing its action.. So, too, more. than
one atomizer, retort, and combustion-cham-
ber may be placed upon the same platform,
one being. arranged, if ‘desired, at each end,
80 that two fires may be brought to act upon
the snow or ice at the same time; or that
the machine may be drawn from either end.
without turning around.  Further, the retort
may extend entirely across. the combustion-
chamber, instead of being in two sections, as
shown in Fig. 3. . .

It will be observed that in this apparatus.
the hydrocarbon is thoroughly vaporized by
the force and heat of the steam, and mingled
with air ‘before being brought to the point of
combustion ; and that-the gaseous product or
mixtare is consumed by means of a burner-
retort located in a :combustion-chdmber, so
that said retort, being.eonstantly enveloped
by a flame of intense heat, will: itselt: be of
such a temperature, as to convey a certain de:
gree of fixity to the gas, preventing condens-
atiop, and insuring resualts altogether differ-
ent from those obtained by simply burning
liquid bydroearbons with.steam in an open or
exposed. condition. ‘

I claim—. . - - X

1. The combination, with a portable ma-
chine for melting snow or ice, of an atomizer
for liquid hydrocarbons for purposes of fuel,
as herein set forth. .

2.:The combination, with a portable ma-
chine for melting snow or ice, of a retort-burn-
er, constructed and operating substantially.as
shown and specified. . :

3. Inaportable snoworice melting machine

“adapted for the employment of liquid hydro-

carbonsastuel, a bottomless combustion-cham-
ber, T, constructed atid operating substantially
as.shown and described, . s ;

4, In a.portable machine for melting snow
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or ice, the combination, with the hydrocarbon
combuastion-chamber and boiler, of a pipe for
conveying the waste products of the former to
the latter, and utilizing the same for purposes
of fuel, as set forth.

5. In a portable snow and ice melting ma-
chine, the combination, with the boiler B, of
pipe V and rose-heads W, for getting rid of

excess steam and utilizing the same, as set |-

forth.

6. In combination with the retort-burner F,
the pan G, substantially as shown and de-
scribed. .

7. The combination, in a portable snow or
ice melting machine, of a hydrocarbon-atom-
izer, retort-burner, and combustion-chamber,
_ with connecting - pipes and flow - regulating
cocks, arranged to operate as set forth.

8. The combination, in a portable machine
for melting snow and iee, of a steam-generat-
or, water-tank, oil-receptacle, liquid-hydrocar-
bon atomizer, retort-burner, and eombustion-
chamber, with connecting-pipes and regulat-
ing-valves, constructed atud arranged for op-
eration substantially as herein shown and de-
seribed.

In testimony that I claim the foregoing I -
have hereunto set my hand this 14th day of .
February, 1276,

ISAAO KENDRICK.
‘Witnesses :

M. DAnn. CONNOLLY,
Caas, F. VAN HorN.




