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UNITED STATES

PatENT OFFICE.

HARRY C. REAGAN, JR., OF PHIMDELP};IA, PENNSYLVANIA.

APPARATUS FOX APPLYING HEAT TO THERMO-BATTERIES.

SPECIFICATION forming part of Letiers Patent No. 585,229, dated June 28, 1897,
Applicstion ﬁled May 15,1896, Serlal Mo, 591,733, (Wo model.) - -

To ali wlom it Nty conesriv:

Beitknown that I, HARRY C. REAGAN, Jr.,
a citizen of the United States, residing in the
city and county of Phlladelphla, State of
Pennsylvania, have invented a ney and use-

_ ful Improvement in Apparatus for Applyrno'
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Heat to Thermo- Batteries, which improve-
ment is fally set forthin the following specifi-
cation and accompanying drawings.

It is a-well-known fact that when £wo ‘met-
als are joined so that several joints or june-
tions exist in an element if one of said joints

‘is heated from any source and the other cooled

there will arise & difference of potential elee-

tromotive force, and thus a current of elee-
trigity will be caused to flow, the metals or:

dinarily employed being antimony and bis-
muth, although many others are affected in
the 8dme way.

"The-object of the presem: invention is to
utilize what is to-day considersd as lost heat

-and to provide means for applying said heat

to thermo-batteries of the charactor above re-

ferred to, the heat ordinarily lost being thus

effectively utilized, while the souree ¢f heat
radiated may be thesteam-pips, steam;boiler,

or stack, suitable means being provided, as
awater-gacket or other equivalent device, for
cooling the exterior of the thermo- couple<

. It further consists of novel details of con-
struction, all as will be herefnafter set foith,

- and spemﬁcally pointed out in the claims.

Figure 1 represents a sectional view of a

" sevies of thernio-batteriés applied to the body,
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stack, and smolke-box of & locomotive-boiler
embodying my invention. Fig. 2 represcuts
a Horizontal section on line x x, Fig. 1, sHow-
ing therelative position pf the thermo-eouples

“ {0 the source of heab, which in<the presemt

instance is the stack Fig.'3 represents a

. vortical sectional view of aportion of a stack

or chimney into which hot gases or products

_ of combustion are conducted showing also a
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series of thermo-couples located therem and
means for cooling the exterior of the same.

‘Fig. 4 1epresents a horizontal section on line

Yy, Fig. 3. Fig. 5 represents a'side eleva-
. tion of 2 a portion of a locomotive- boiler and

- a stepm-main or outlet-pipe, showing the-
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thermo-couples mounted thereupon. :
-Similar letters of reference indicate corre-

- spondma“ partsin the several ﬁfruves

Referring to the drawings, A designates 2
shell of 8 locomotive or other boiler, the same .-

| having mounted thereon the thermo-battery 5=

B and its adjunets, the same consisting of -
the thermo-couples C and D, which are made -
of any suitable pair of me\als, as antimony
and bismuth, and are properly agsémbled and -
insulated, the i inner junctionsof said couples 6o
bearing upon the boilér-shell, while their
outer junction's areincontact with the water-
jacket B, which surrounds the aforesaid cou-
vles, water being conducted into said jacket -

“through the branch'F which leads from the 65’ ,

feed-pipe G, which latter is connected with
an injeetor H‘ which may be of usunal con+ -
struction and under the control of the engi- .

‘neer, said pipe G in the present instanece -

leading to the jacket H, which surrounds the ]o,,;'
thermo-batteries J, ‘thch are constructed of .
the dissimilar elements Kand L, the inner
junctions of which latter are hea.ted by their. . .
contact with the smoke-stack M, while their:
outer junctions are cooled by said water-- 75
J&,i’ ket H, ag is evident, the relative posutmn :
of the above parts bemg indicated in Fig. 9.”

N designates a pipeor conduit leading from
the )ackeb H tothe jacket P, whichsurrounds =
the thermo-couples Q, which’'are of the same ‘8o
construction as has been. hereinbeforé de--
scribed, the said jacket Pand the couples Q
sumoundmg the smoke-box of the boiler A,
whereupon it will be seen that practically all .
the heat units which are ordinarily wasted 85 -
or lost through radiation areby wy: mventxon’ o
utilized.

R deswna,tes 3 p1 pe leading from the Ja,eket
¥ to the mbei ior of the beiler, while the pipe. ’

‘S serves as an outlet-pipe for conducting'the 90
“watsr from the frbevior of e :

tEtosuid -
pipe R of {0 the interior of the boﬂer'--’tfghns
being evident that the water-g&cke o
ployed serve as feed-waber heaters, = )

T and U designate conductors leading trom 95
opposite poles of the thermo-couples and eon.
nected with o lanip V, or it is evident: that
the same may be connected thh 8 storage
battery, if so desired.

"1t will be evidgnt that in place of utlhziug” :gn
the radiated heatfrom the stack M the heat
radiated from.2 sieain-main or outlet-pipe W
may be ntilized, as shown in Fig. 5, said main,
having me;unted thereupon the thermo-con-




, through the pipe B'.
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house or roundhousg, or for & storage battery’
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vples 7 A', whose inner junctions

‘able, it being

.

béar upon
said steam-pipe, while their outer junctions
are provided with a cooling - jacket ¥, the
cooling medium being condneted thereinto
through the pipe D’ and flowing therefrom

Referring now to Figs. 3 and 4, C' desig-
nates a stack through which products of com-
bustion are discharged from any suitable
source, as indieated by the arrows, said stack

_having located therein the thermo-couples &/,
which have their outer junctions I’ located

within the tank orwater-jacketF', which sur-

‘rounds the aforesaid stack, while theirinner

junctions J are located in the path of thesaid
products of combustion and thereby subjected
o the heat thereof, said heat also . entering
the pockets E', formed in said couples.

K" designatesan inlet-pipe, whereby a c00l-
ing finid is conducted to the jacket ¥, sald
cooling fluid having its exit through the dis-’
charge-pipe L'. | L :

M’ and N’ désignate a series of conductors
whicl are connected to the proper opposite
poles of the thermo-couples, and may lead by
the proper connections to the lamp P’ or to
a storage battery Q', as will be evident from
Tig. 4.

The operation will now beapparent to those
skilled in the art, the application of the heat
ordinarily lost by radigtion to the inner junec-
tiong of the thermo-couples and the applica-
tion of the cooling device to the outer june-
tions of said couples causinga current of elec-
trigity to flow, the saime being utilized for
lighting purposes, asin and around an engine-

or any other similar purpose as may be desir-
apparent that the heat ordi-
narily wasted is effectively utilized.

1t will be evident that I may make the ther-
mes in sections, so that the same may beread-
ily applied to or removed from a locomotive
or the stack or smoke-box thereof. -

Taving thus described my invention, what.

1 claim as new, and desire tosecure by Letters | .

Patent, is—

- a pipe leading
pipe intermediate one of said-
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1, The con ion with s locomotive-
boiler, carry
a stack and s
surrounding sai
surrounding hattery, a connection inter-
mediate saifl pumping device and water-
jacket and an overflow or outletfor the latter.
5 The eombinafion with a locomotive-
boiler, carrying a pumpingd evice and having
a smoke box and stack at its forward end, of
thermo-batteries, surrounding said smoke box
and siack, and having their inder juactions
in contact therewith, water-jackets surronnd-
ing each of said batteries and in contaet with
the latter, a pipe intermediate said jackets,
from. one of the latter to the

e-box, of a thermo-battery
1 wmono-box, a water-jacket

boiler, and -a
jackets and said pumping device.. .

3. The combination with a boiler of a ther-
mo-battery surrounding a suitable portion of
the latter and adapted to be heated by the
gases which ordinarily are wasted, a water-
jacket surrounding said battery, means for
Forcing water into said jacket, and means for
conducting the heated water from said jacket
to the interior of said boiler,said jacket thus
serving the function of a feed-water heater.

4. The combination with a locomotive-
boiler having & pumping device thereon, of
thermo-batteries mounted on the smoke-box,
stack, and body of said boiler, water-jackets
surrounding said thermos and’in communica-
tion with each other, a connection from said
pumping deviee to one of said jackets, aud a
conuection from one:of thelatter to the in-
terior of the boiler said jacket thus serving

feed; water heater.

5. THs.-ogmbination” with a locomotive-
boiler provifled with a smoke-box, of a ther-
mo-battery surrounding said smoke-box, &
cooling device surrounding said battery, and
means for causing a circulation through said
device. .

HARRY C. REAGAN, Jr.

Witnesses: ‘
JopEN A. WIEDERSHEIM,
‘RE..A. TATRBANKS.

humping device and having .
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