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To all whom it may concern:

Be it known that I, Jonatmaw O. FowrER,
a citizen of the United States of America,
and a resident of New York, in the county
and ‘State of New York, have invented a
certain new and useful Heating Apparatus,
of which the following is a spemﬁcatlon the
same being a full, clear, and exact descrip-
tion of the mvenuon, such as will enable
others skilled in the art to which it apper-
tains to make and use the same. -~

This invention relates to'heaters, and par-
ticularly to means Tor transmitting heat
from a heating device to a steam-boiler ‘or

5 ‘other heat distributing apparatus or ther-

mal storage device, and it has for its object
the provision of an apparatus of the kind
set forth, simple in construction, inexpen-
sive to mqnuchture, and efficient in practi-
cal use.

To attain the desired end, the invention
consists in the construction, arrangement
and operatlon of parts as helelnafter set
forth.

T have found it desu"able to use a medinm

for transmitting heat from any suvitable or

desired O'enerator as those in which coal,
oil. gas or electrlclty are used, to a heat dis’
tributing apparatus, preferqblv a  steam
boiler or other thermal storage device pref-
erably “having radiating 11)1311rtemnces,
which, under the peculmr “conditions of use,

‘are sometimes required to be located at a

distance from the heater proper, in which
cases, occasicnally, in the heat transmitting
medium the heat will rise to great. 1nten51tv

and I prefer in such- instances to use a PY-
rostatic liquid which will not produce much
pressure at high temperatures and which
has great power of carrying heat and will
stand great heat without any alteration’ of
A variéty of me-

purpose. as-for example, paraffin oil,:
saturated solution of caustic soda or potassa,
preferably the former, or glycerin.

Tn order to enable the invention to be fully
understood T shall proceed to explain the
same by reference to the drawings, illustra-
tive of embcdiments of my invention, which
accompany and form a part of the spec1ﬁm-'
tion, and in which—

Figures 1 to 4 represent views in longi-
tudlml section of appftrfxtuses constlucted
according to my invention.

Like - letters of reference mdlcate Tike )

parts in all the views.

Referring particularly by reference sym-
bols or characters to the drawings, in Figs.
1 and 2 of which the. primary heat unit is
illustrated 'as a gas furnace, (although
manifestly those furnaces employing coal
or oil could equally well be used) A denotes
the mixing chamber wherein air is mixed
with the gas entering at the pipe ¢ in order
to form a Bunsen burner, the 'mixed air-and

gas being burned at the jets ¢” located in
the cylindrical extension A’ thereof, the
products of combustion escaping at at least
one orifice b. In the structure shown in
Fig: 1, the jets o are arranged internally
and, ¢ylindrically, and- the gas heater is in-
closed in a casing B which forms a support-
ing means for the whole apparatus.

- 1 provide a secondary or transmitting-
medium heat unit consisting preferably of a
liguid -C having the chfuactemstlcs named
above and be1n0‘ inclosed-in a tubular cas-

“ing D, one end of which casing, as’the inner

one, belncr constructed and arranged to lie
within the cylindrically ‘u“r'moed gas jets
a’. In-order to form a thin sheet or wall of
the heat transmitting medium adjacent ‘to
the casing thereof I preferably insert .a
closed tube d within the said casing, ex-
terior.of which I preferably place a sepa-
rator tube d’ open at each end and prefer-
ably perforated and held in place interme-
diate the tube d and the casing D by heat
distributing projecting lugs or rings ¢?, the
said sepqmtm tube assisting in the c1rcu1'1-
tion of the heat tr‘msmlttmg medmm ’

I preferably subject the filled casing D to
the maximum degree of heat that it will be

- subjected to in the operation of my appara-

tus and allow .the surplus or excess fluid
caused by the expansion of the same to es-
cane by the vent D’ which is then sealed,
which vent D’ may also be emvloved to
serve to fill the casing D.  The said casing

D may be of any length desired, and at the

point. or location to “which the heat is re-
quired to be tv‘lnsmltted T mav inclose the
outer end of the casing D with a heat dis-
tmbutmw device.as a boiler cons’ ‘sting pref-
erahlv is led having relatively horizontally
diffusing or radiating heat unit as a liguid
to, be vaporized. as water F; from which at
least one heat distributing steam vine ¢ pref-
erably is led having relatively harizontally
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disposed radiating rings ¢* which may be
varied in number at will, and which pipe
may serve for embodiment in any suitable or
desired heat distributing device. Within
the casing E, I preferably use a separator
tube 7 and heat distributing lugs or rings
m similar to those described and designated
by the reference characters &’, and =
I preferably provide the pipe ¢ with a vent
E’” which, after the air is expelled by the
steam generated by heating the casing E,
may be sealed, which vent E' may also serve
to fill the casing E and also, when desired,
to allow the heat to escape. The pipe ¢ and
attachments therefor preferably serve to
form a closing or covering device for the end
of the diffusing or radiating heat unit.

The structure shown in Fig. 2 is some-
what similar to that llustrated in Ifig. .1 ex-
cept that in this case the gas jets ¢ are ar-
ranged so as to lie external of the cylindri-
cal burner. In this instance both the heat-
ing casing I and the burner are located
within the cylindrical casing D of the heat
transmitting medium C, and in order to
form a thin sheet or wall of water I prefer-
ably locate within the casing E a closed tube
M which answers in this respect for a simi-
Iar purpose as the outer end of the casing
D in the structure shown in Fig. 1. In this
embodiment I preferably provide the cylin-
drical casing D with an exterior connection
by a pipe d® in order to assist the circulation
of the heat transmitting medium C

In the above embodiment of the invention,
the lower portion of the primary heat unit
A constitutes a transverse part as a parti-
tion, at one side of which is the heat generat-
ing means and at the other face of the same
is placed the transmitting-medium heat unit

In connection with the foregoing parts
means are provided to contain a thermal
storage fluid F, such for example, as heated
water, steam, hot air, etc., the whole being
supported by the side portions of the outer
casing of the avparatus. The transmitting-
medium heat unit is surrounded by a non-
heat-conducting material G and is inclosed
within the comvartment or vessel containing
the thermal storage fluid, which vessel is
provided with projecting heat radiating de-
vices. the packing serving to insulate the last
named heat unit and fluid.

Tn Tigs. 3 and 4 structures are illustrated
which embody the sams general arrange-
ment of parts excent that an electrical heater
is emnloved comvrising a resistance flat wire
I having term'nals ¢ and 4/, which wire is
wound internally in Fig. 8 and externally in
Tg. 4 on a poreelain or other non-conduet-
ing refractory spool H, which wire may be
enameled and is preferably cemented to the
spool bv any suitable cement as silicate of
potassium. - A plate of mica J is preferably

.cemented to-the same, and between the latter

1,167,894

and the casing IX of the heater, which is
preferably made of sheet brass, is placed a
good heat conductor, as sand %, or a mixture
of sand and soluble glass, whereby the heat
from the heating medium, comprising the
resistance wires, is conveyed to the diffusion
wall K. In order to retain the heat in each
of the above named apparatuses and to pre-
vent useless loss by convection or radiation
of any heat I preferably inclose the primary
heat unit and the transmitting-medium heat
unit (after being charged for use) in a suit-
able non-heat-conducting sectional packing
G, as of asbestos which may be held in posi-
tion by securing devices ¢ and may also sur-
round the thermal storage unit, whereby
very little of the heat generated by the pri-
marv heat unit can escave.

The primary.heat unit will, in practice,
be subject to more or less variations or flue-
tuations, but the secondary or transmitting-
mediuvm heat umit will be practically con-
stant, under different conditions, to produce
a constant radiating heat unit and to cause
steam or other elastic fluid of a given pres-
sure to be generated and maintained, inas-
much as the radiation from the pipe ¢ and
the degree of the heat in the radiating unit
may be controlled as by the use of a more or
less number of radiating devices as rings e
and an outlet I and detachable or separable
closure E2, in order to equalize the diffusion
of the heat with the generation thercof in
the casing E, and also as the high heat ve-
taining properties of the transmitting-me-
dium will not be affected by any temporary
variation or fluctuation of the primary heat
unit, owing to which, the heating properties
of an apparatus constructed according to
this invention will be more lasting and will
continue to be exercised for a greater period
of time after the source of power of the
primary unit is cut off than where the latter
device alone is employed, the igitial heating
of the heat generator, the transmitting-me-
dium heat unit and the thermal storage fluid
being in the present instance practically in-
stantaneous.

Owing to the close proximity of the trans-
mitting-medium with the primary heat unit
and also with the thin sheet or wall of the
fluid to be treated, the transfer of heat from
the primary heat unit to the liquid to be
vaporized will be rapid and complete, as
practically no radiation of heat can take
place except at the pipe ¢, and also as the
apparatus is thoroughly protected from cli-
matic changes. The containing casings for
the transmitting-medium and the heater
are ordinarily made of thin and good heat
cenducting material, brass being preferably
used. The water container or boiler ana
steam- pipes are preferably made of iron
tubing. The parts are so arranged that the
primary heat unit and the transmitting-me-
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dium heat units may be detachable and used
at will from the radiating heat unit and
from each: other. Althoucrh the apparatus
is illustrated -in connection with gas and
electlic heaters, it 1s obvious that the same
may be used in connection with any of the
ceal furnaces that are in common use or with
any of the mineral oil burners that are well
known, as the heat generating medium.

The primary heat unit is ordinarily ar-
ranged so that the heat produced thereby
will not exceed a maximum degree of inten-
sity or efficiency. If, however, heat at a
given temperature be continuously applied
to the transmitting-medium heat unit, the
latter, on account of its being confined in its
casing, will increase in eﬂimency, provided
radiation is prevented, to-a far higher de-
gree than if the heat was allowed to escape.
Therefore if the radiating heat unit be also
confined, and the latter physically applied
to the transmitting-medium heat unit as by
being : contained Within  or ‘inclosing: the
same, the radiation can be so reouhted as to
oontinuous]y maintain, even after the. pri-
mary heat is deénergized, the latter two heat
units at a very h1011 temperature whereby
the radiating heat umt will serve to act as
a very efficient heater whether located ad-
jacent to or at a distance from the primary
heat unit. As the transmitting-medium
heat unit will, under conditions of use, only
absorb a limited degree of heat, the maxi-
mum intensity of which ad]ustably stored

‘heat will not be beyond the point of safety

(and which maximum load can be predeter-
mined by the construction employed) no
danger can ever arise.-of heating. the radi-
atmw heat- or- secondary . thermal storage
unit to such an undue extent as-to’ endancrer
the'integrity of the casing thereof especm,lly
if the outlet therecf is emploved

The transmitting-medium “heat . unit or
heat-storage unit may consist of a-solid body
if prefe1red, as a mass of metal filings, or
solid metal, as a massive piece of iron, which
may be protected from the action or in-
fluence of exterior elements when exposed
thereto by being thermally insulated by
means of the use of lamp black or powdered
silica: as well as by, or in"lieu of, the em-
plovment of said  asbestos heretofore de-
seribed.

The 'spool H, Wh1ch has been prev1ously
desionated as a pourcelain one, is preferably
made of any desired cementitious: material,
as kaolin, or well cured concrete contalmncr
the proper proportion of Portland: cement.

T wish it to be understood that I do not
desire to-be limited to the exact details of
construction: shown and described; for, ob.
viouslv. modifications will cccur to a. person
skilled in the art.

What-T claim is:— ,

L ‘In a heating apparatus, a casing com-

£z

prising side supporting means and a trans-
verse part to support qnd lnv1ng an opening
for-a heater; heat generating means located
at cne side of the said transverse portion,
and: a:separate and independent- transmit-
ting-medium heat unit positicned-at ancther
side of the casing to receive-heat from the
heat generator and to convey it away from
the latter and to store the same, and a de-
vice comprising a-supplemental shell or cas-
ing respectively separable from and inde-
pendent of and extending above the trans-
mitting-medium heat unit to contain a ther-
mal storage fluid kept heated by the said
transmitting-medium heat unit, and having
at least one outlet and a separable closure
to close the same at will, and also having
located -therein relatively horizontally dis-
posed devices adapted to distribute heat, the
transmitting-medium heat unit and thermal
storage fluid being surrounded by u sectional
heat nonéconducting material, and means to
hold the latter in position, the whole being
supported by the first named casing.

2. In a heating apparatus, a casing com:

- prising side supporting means and a trans-

verse part to support and having an opening
for a he‘tter, heat generating means located
at one side of the said transverse portion,
and a separate and independent transmit-
ting-medium heat unit positioned at another
side of the easing to receive heat from ‘the
heat generator and to convey it away from
the latter.and fo store the same, and a device
respectively separable from and independent
of and extending above the transmitting-
medium heat unit to contain a thermal stor-
age fluid kept heated by the said transmit-
tlno medium heat unit, the whole being sup-
p01ted by the said casing.

3. In a heating apparatus, a casing com-

_prising. side supportlna means and a trans-

verse part to support a heater, heat gener-
ating means located at one side of the said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-

sitioned at another side of the casing and

comprising a -circulating liquid medium to
recelve heat:from the heat generator and to
convey it away from the latter and to store
the same, and a device respectively sepa-
rable from and independent of and extend-
ing above the transmitting - medium heat
unit to contain a thermal storage fluid kept
heated by the: said transmitting - medium
heat unit, the whole being supported by the
said casing:

-4, In-a heatmg app‘u‘atus, a casmg com-
prising side supporting means and a trans-
verse part to support a heater, heat generat-
ing means located at one side of the ‘said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-
sitioned at another side of the casing to re-

ceive heat from the heat. generator and to
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convey it away from the latter and to store
the same, and a device comprising a sup-
plemental shell or casing respectively sepa-
rable from and indepsndent of and extend-
ing above the transmitting-medium heat
unit to contain a thermal storage fluid kept
heated by the said transmitting - medium
heat unit. -

5. In a heating apparatus, a casing com-
prising side supporfing means and a trans-
verse part to support a heater, heat generat-
ing means located at one side of the said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-
sitioned at another side of the casing to re-
ceive heat from the heat generator and to
convey it away from the latter and to store
the same, and a device respectively separable
from and independent of and extending
above the transmitting-medium heat unit to
contain a thermal storage fluid kept heated
by the said transmitting-medium heat unit,
and also- having located therein relatively
horizontally disposed devices adapted to dis-
tribute heat.

6. In a heating apparatus, a casing com-
prising side supporting means and a trans-
verse part to support a heater, heat generat-
ing means located at one side of the said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-
sitioned at another side of the casing to re-
ceive heat from the heat generator and to
convey it away from the latter and to store
the same, and a device respectively sepa-
rable from and independent of and extend-
ing -above the transmitting- medium heat
unit to contain a thermal storage fluid kept
heated by the said transmitting-medium heat
unit, the transmitting-medium heat unit and
the thermal storage fluid being surrounded
by a sectional heat non-conducting material
and means to hold the latter in position.

7. In a heating apparatus, a casing com-

prising -side supporting means and a trans-
verse part to support a heater, heat generat-
ing means located at one side of the said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-
sitioned at another side of the casing to re-
ceive heat' from the heat generator and to
convey it away from the latter and to store
the same, and a device respectively separable
frem and independent of and extending
above the transmitting-medium heat unit to
contain a thermal storage fluid kept heated
by the said transmitting-medium heat unit,
the whole being supported by the said cas-
ing.

8. In a heating apparatus, a casing com-
prising side supporting means and a trans-
verse part to support a heater, heat gener-
ating means located at one side of the said
transverse portion, and a separate and in-

dependent. transmitting-medium. heat unis,

1,167,894

positioned at another side of the casing to
receive heat from the heat generator and to

.convey it away from the latter and to store

the same, and a device respectively separa-
ble from and independent of and extending
above the transmitting-medium heat unit to
contain a thermal storage fluid kept heated
by the said transmitting-medium heat unit,
and having at least one outlet and a separa-
ble closure to close the same at will.

9. In a heating apparatus, a casing com-
prising side supporting means and a trans-
verse part to support a heater, heat gener-
ating means located at cne side of the said
transverse portion, and a separate and inde-
pendent transmitting-medium heat unit po-
sitioned at another side of the casing to ve-
ceive heat from the heat generator and to
convey it away from the latter and to store
the same, and a device respectively separa-
ble from and independent of and extending
above the transmitting-medium heat unit
to contain a thermal storage fluid kept heat-
ed by the said transmitting-medium heat
unit, the transmitting-medium heat unit be-
ing inclosed within the thermal storage
fluid container and the latter being sur-
rounded by a sectional heat non-conducting
material, and means to hold the latter in
position. :

10. In a heating apparatus, a casing com-
prising side supporting means and a trans-
verse part to support and having an open-
ing for a heater, heat generating means
located at one side of the said transverse
portion, and a separate and independent
transmitting-medivm heat unit positioned at
another side of the casing to receive heat
from the heat generator and to convey it
away from the latter and to storé the same,
and  a device comprising a supplemental
shell or casing respectively separable from
and independent of and extending above the
transmitting-medium heat unit to contain a
thermal storage fluid kept heated by the
said transmitting-medium - heat unit, and
having at least cne outlet and a separable
closure to close the same at will, the trans-
mitting-medium -heat unit being inclosed
within the thermal storage fluid container
and the latter being surrounded by a sec-
tional heat non-conducting material, and
means to hold the latter in position.

11. In a heating apparatus;a casing com-
prising supporting means and a partition
thereof, heat generating means located at
one side of the said partition, and a trans-
mitting-medium heat unit positioned at the
other side thereof to receive heat from the
heat generator and to convey it from the
same, and superposed means to contain n
thermal storage fluid heated by the trans-
mitting-medium heat unit, the whole being
supported by the said casing.

.-12: In‘a -heating -apparatus,.a compart-
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ment to contain a thermal storage fluid heat-
ed by a transmitting-medium heat unit, heat
generating means, and a transmitting-me-
dium heat unit located below the said fluid
to receive heat from the heat generator and
to convev it away: from the same to the
thermal storage fluid, the transmitting-me-
dium heat unit being inclosed within the
said compartment.

18. In a heating apparatus, a casing hav-
ing at one end heat generating means, an
mtel mediate transmitting-medium heat umt
to receive heat from the heat generator and
to convey it away from the same, and a
superposed vessel to ‘contain a thermal
storage fluid heated by the transmitting-
medium heat unit, the said vessel being made
with projecting: heat distributing devices,
the whole being supported by the snid cas-
ing.

14 In a heating apparatus, a casing com-
prising supporting means and a partition

S

thereof, heat generating means located at
one side of the said partltlon, and on the
other a transmitting-medium heat unit to
receive heat from the heat generator and to
convey it away from the same, and a super-
pecsed vessel to contain a thermal storage
fluid heated by the transmitting- “medium
heat unit, and an inclosing heat non-con-
ducting material located around the said
vessel, the whole being supported by the
said casing and the heat non-conducting ma-
terial serving to insulate the transmitting-
medivm heat unit and the thumal stomge
fuid.

In testimony of the foregoing specification
I do hereby sign the same in the city of New
York, county and State of New York, this
24th day of May, 1912,

JONATHAN O. FOWLER
Witnesses:
RoB. Scawarz,
Bexg. E. Hoarb.

Copies of thls patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
‘Washington, D. C.”

25

30

35



