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To all whom it may concern:

Be it known that I, HARRY C. REAGAN, Jr.
a citizen of the Umted States, residing in the
city and county of Philad elphla State of Penn-
sylvania, haveinvented a new and usefnl I'm-
provement in Apparatus for Generating -and
Applying Heat to Thermocouples, which im-
provement 18 fully set forth in the following
specification and accompanying drawings.

My invention consists of a novel LOIISEI 1c-

tion of apparatus for generating and applying

heat to ther mocouples for the oeneration of
electricity, means being prowded for apply-
ing heat as well as a coolmo' medium to said
eouples and provision bemﬂ further made

for utilizing to the highest deﬂ‘l ee all the heat

units in the hot gases and the products of
combustion.
It further consists of novel details of con-
struction, all as will be hereinafter set forth,
and speelﬁeally pointed out in the claims.
Figure 1 represents a longitudinal section
of an apparatus for generating and apply-
ing heat to thelmocouples 61111)0(21}711]0“ my in-
entlon Fig. 2 represents a vertical view of
a modified form of apparatus. - Fig. 8 repre-
sents a transverse sectional view “of Fig. 1,
showing the relative position of the thel mo-
couples to the fire-tubes and their inclosing
tubes. Fig. 4 represents a longitudinal sec-

‘tion, on an enlar ged scale, of a pmtwn of one

of the thelmocouples and its adjuncts, show-
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ing certain details of the same which are
omltted from the other figures for the sake
of clearness of illustr :-11310]:1 |
Similar letters of reference indicate 0011 e-
sponding parts in the several figures. |
Referring to the drawings, A deswnates an

apparatus f01 generating and applymﬂ* heat

to ther mocouples the same consisting of an

1nclosing casing within which is con‘rc‘uned the

fire- cha,mberB whichissupplied with a grate,
a fire-door, ash -pit, and other appurtenanees
of the usual constr uction.

D designates a water-leg or fire-box sur-

101111d1110' the combustion- chamber, which is
in commumcatwn with the fire- chambet B by
means of connecting-tubes G.

I designates fire-tubes which lead from the
5o fire- chambel B to the smoke-box C, the pre-
ferred manner of connecting the fire- bo%, com-

| bustion-chamber,

and water-chambers and
of securing in p081t1011 the thermocouples be-
ing illustr ated in Ifig. 4, in which are shown
eert&m details which have been omitted from
Fig. 1 for the sake of clearness of illustration.

The
tube G, around which is placed the casing or
mclosmn shell H, of any vitrified matenal
upon whlch rest the thermocouples M and
L, which are separated by means of the insu-
1::1131011 L? antimony and bismuth being pref-
erably utlhzed for said couples, althouah 1t
18 evident that other materials may be em-
ployed and that the number of couples may
be increased or diminished accordmﬂ' to re-
quirements.

K designates a casing or shell, of a vitreous
Or a non-conducting material, inclosing the
outer edges of said couples, while the whole is
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fire-tube I is surrounded by the water-
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inclosed between the pipe J, which may be -

of copper or similar material.

N designates an inclosing casing which sur-
rounds. said pipes J and their ad,]uncts, and
to which casing the water-leg E is attached.

P deswnates a pipe lea,dmn* into said cas-
ing for the purpose of intr oducmﬂ' the cooling
-‘illld thereinto, the same bemﬂ eonducted
therefrom by means of the emt—plpe Q.

S and R designate lower and upper man-

holes, r espectwely, foraccesstosaid casing N.

1" designates a hood which surrounds the
casing N the same Dheing separated from the
smoke-box O by means “of the partition T%,
said hood having an outlet U, within which

is located a fan or blower V for the purpose .

of inducing acurrent of air to cool the thermo
within the casing N, it being understood that
the manholes are open to the atmosphere, also
to cause the air to pass through the tubes Z
to cool the thermo in the smoke-arch.

W designates a casing attached to the

smoke-box C and hood T ‘respectively, the
side Y of the same, in conjunction with the

side X, serving as tube-sheets and retaining

ther eln the inner and outer tubes Z and A’
within which are contained the thermocou-
ples, it being understood that the inner and
outer tubes are provided with vitrified lin-

ings or any non-conducting material, between
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Whlch the couples are held In the same man-

| ner as 1llustrated in Ifig. 3.
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C' designates a stack leading from the up-
per portion of the casing W, through which
the products of combustion make their exit.

Ifig. 2 designates a modified form of appa-
ratus, the same consisting of a suitable cas-
ing K, from which depends the water-leg E'

of scud ca,smg, having the upr ight fire- _tubes

' therein.

H' designates laterally-extending tubes

which project from said casing I and are
open to the interior of the same.

J' designates a casing which surrounds said
later ally-ettend1n o tubes andisprovided with
the exterior shell K', the whole forming a
chamber L', within which the ther mocouples
M’ are inclosed, the cooling medium being led
into the said Chmnbel L/ tm ough the condmt
[#and discharged therefrom through the con-
duit L°, access being had to the interior
through the medium of the openings M=?, it
being understocd that the thermocouples M’
are mranoed substantially as seen in Kig. 4.

N’ desw‘nates a stack leading from the hood
D?upon whichissupported the annular cham-
bel S’, between which and the annular water-
jacket P’ are located the thermocouples P,
the cooling fluid being introduced into said
jacket throu-a"h the pipe Q' and having its exit
therefrom throu oh the pipe R/'.

The operation is as follows: Referring first
to Kig. 1, the heat and products of combus-
tion pass from the fire-chamber 1B and are
conducted through the tubes I to the smoke-

- box C, thence to the casing W, and from

there to the stack C', the .:ttmoslohele or other
cooling medium belnﬂ* drawn in the direction
of the arrows tl_nouﬂh the tubes Z into the
1nterior of the hood T, and thence out through
the stack U by the rotation of the fan or
blower V, it being remembered that the exte-
rior of the thermocouples are simultaneously
cooled by the introduction of a cooling me-
diam through the inlet P, the same having
its exit through the pipe Q. In ordertc first
create a circulation of cold air to cool the
outer junction of the thermos, I remove the
caps from the manholes S and R in order to
let the air pass in around the tubes contain-

- 1ng the thermos, and at the same time air will
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pass through the inner tubes of the thermos
m the casing W, and thus cool their junc-
tions, which in this case would be the mner
Jlmctlons

The application of heat and cold to the
thermocouples in the manner described will,
as 18 familiar to those skilled in the art, gen-
erate electricity, which may be conducted
away from said couples in any suitable man-
ner, the thermo elements being connected up
in parallel or in series, as is ewdent although
I have not deemed it necessary to show such
construetion in detail.

In the construction seen in ig. 2 the heat-
generator 1s shown as being plaeed in verti-
cal position, while the laterally-pm,] ecting
tubes II' are vitrified or surrounded by any
material not a conduector of electricity, and

| N" toget the bene

- the the1mocouples surround these tubes, as

in Fig. 4, while, as in Fig. 1, there is a (3001-
1nﬂ'-;|&cket Smloundmﬂ Lhe tubeq as shown,
and I also place thermocouples on the stack
it of the heat units of the es-

caping gases, thus utilizing every portion of
the latter.

It will be seen that by vitrifying the tubes
in the manner described the thermo junc-
tions bear against the vitrified tubes, thereby
preventing a short circuit of the thermos, and
that further the water being a great absorber
of heat will retain the heat evolved from the
fire while the thermocouples are taking their
heat: from the water, steam, or other heat-
absorbing agent, and even if the fire was ex-
tinguished the thermos would still besupplied
with heat from the steam, hot water, or other

héat-absorbingagentwhichis contained with-

in the casing constituting the boiler, 1t being
of course understood that ordinarily no steam
is withdrawn from the boiler, the same after
having been once filled bemﬂ tightly elosed.
It will be apparent that eonduetms as A*

B*, may be employed, leading from the ther-

mos to the battery C* or the lights D?, and
that the thermos may be connected up in such
other manner as may be desirable. It will
also be understood that I may use any form
of pipe or tube projecting from a heat-gen-
erating device on which the thermos may be
mounted, as in Fig. 2 I show straight tubes
projecting from the heat-generating chamber
which may be of any length or shape and
may bend around and have both ends open
to or project into the boiler. It i1s also ap-
parent that I may use any fuel 1n operating
this device, such as oil, coal, gas, or other
combustible matter.

It is to be understood that I do not confine
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myself to the specific construction shown, but

I can use such forms as come within the scope
of my invention.
Having thus described my mventlon what

- Iclaim as new, and desire to secure by Tetters

Patent, is—

1. A boiler provided with water-tubes, fire-
II5

tubes passing through the latter, a series of
thermocouples supported upon said water-
tubes and means for holding said couples in
position, substantially as deseribed.

2. A steam or heat generator consisting of
a fire-box, a smoke-box, and a water-jackef,
fire-tubes connecting the combustion-cham-
ber and smoke-boxes, and water-tubes con-

‘necting the water-legs, in combination with

thermocouples supported upon said water-
tubes, substantially as described.

3. A boiler consisting of water-tubes, a

water-leg and a smoke-box, fire-tubes con-
necting the latter and the combustion-cham-
ber, water-tubes connecting the water-legs
and surrounding said fire-tubes, a lining of
vitreous or other non-conducting material
surrounding the said water-tubes, thermo-
couples supported upon said lining, a second

lining of vitreous or other non-conducting
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material inclosing said couples, and an in-
closing tube 5111"1*01111(111:1@‘ said non-conduct-
ing llnlnfrs and couples, substantmlly as de-
Serlbed

- 4. A boiler having water-legs, and a smoke-
box, connections between smd water-leﬂ‘s and
smoke box, a combustion-chamber, an &uml-
iary casing attached to said smoke - box, a

hood mounted on said boiler, a partition be-

tween said smoke-box and hood, air-tubes
communicating with the ﬂtmogphere and the
interior of Smd hood, a casing surrounding
the said air - tubes, thermoeouples loccated
within said casing, and a draft-inducing de-
vice located in the outlet of said hood, sub-
stantially as described.

5. In a device of the ehamcter desembed &
water - tube, a vitreous or non - conduetmw
lining surroundmﬁ* the same, thermocouples
supported upon said lining, another NON-CONn-
ducting lining inclosing said couples, and
tubes Of copper or other smtable material in-
closing the whole, substantially as described.

6. A boiler prowded with fire- tubes, water-
tubes surrounding the same, thermoeouples
supported upon smd water-tubes, a casing
surrounding the whole, means for COHdHGtIIlﬂ
air or 013]161" cooling medmm around said cas-

g, a hood supported upon sald boiler, and

means for creating a draft in smd hood, sub-
stantially as desor‘lbed
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7. A steam-boiler, having water- tubes pro-

jecting therefrom, a series of thermocoupies
supported upon said tubes a casing surround-
ing the latter and said couples, a,nd means
for passing a cooling medium through said
casing substantmlly as described.

3, A casing, having an open-ended tube se-
cured therem thermocouples supported upon
said tube, a casing inclosing said couples,
means for heatmﬂ' sald 1a,st-ment1oned GaS-
Ing and means for cooling said tube, substan-

_tlally as described.

9. A boiler provided with water-tubes, fire-
tubes passing through the latter, a series of
thermocouples snpported upon said water-

| tubes, means for holding said couples 1n po-

sition, a casing in commumcatlon with said
fire- ‘tubes open-ended tubes secured in said
casing, thermoeouples supported thereupon,
a casing inclosing said couples, and means

for heatlnw and eoohnn* the latter, substml--l

tially as descrlbed
HARRY C. REAGAN, JR.

Witnesses:
JOHN A. WIEDERSHEIM,
K. H. FAIRBANKS.
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