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UNITED STATES PATENT OFFICE.

PHILIP A. EMANUEL, OF AIKEN, SOUTH CAROLINA.

ELECTRIC BATTERY.

SPECIFICATION forming part of Letters Patent No. 615 ,041, dated December 6, 1898,

ﬂpphcatmn filed May 17, 1898, Serml No. 680, 986,

Nt ™ T o rw -

To all whon it LT CONCETTL:
- Be 1t known that I, PHILIP ALBERT mew
URL, & citizen of the Umted States, residingat

Aiken, in -the county of Aiken and State of

South Carolina, have invented certain new

- and useful Improvements in Electric Dat-
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teries; and Idohereby declare the following to
be &flﬂl clear, and exactdescription of tlle in-
vention, such as will enable others skilled in
theart t0 which it appel tains to make and use
the same.

by pr esent invention relates to improve-
ments in thermo and hydro electric bat-

teries; and the said invention has for its ob-

ject the direct conversion of fuel into electric
energy, and this is accomplished Ly improv-
ing thermo-electric batteries and eombining
theu action with that of hydro-electrw cur-
rents.

Inordertoaccomplish the above-mentioned
object, my said invention consists of the
novel construction and combinations herein-
after more fully described and claimed. |

In the accompanying drawings, which form
a part of this specification, Figure 1 repre-

sen:ts a vertical eentral sectlonal view of my
1mpr0ved thermo and hydro- electric battery.

Kig. 2 represents a sectional view of the same,
talxen alongthe line 22 of Fig. 1. TFig. 3 rep-
resents a phm view of one of the elements be-

fore it is placed in the battery, and Fig. 4

represents a vertical central sectional view of

another form of battery constructed accord- |

1og to my invention.
Similarletters refer tosimilar parts through-

. out the several views.

- or other smtable materlal

40

_ﬂ%nges D'

A A represent two vessels composed of
earthenware, glass, hard rubber, wood, metal,
The vessels A A

are provided at each end with openings A?,

and into these openings fit the stoppers B.

The necks b of the stoppers pass through the

openings A" while the flange.b’ rests in en-

‘gagement w 'ith the packing o inside of the"

vessel These stoppers B may be composed

of glass, glazed earthenware, wood, hard rub-
bez

passage orchannel b%. The stoppers are fur-

ther held in position by the plates A’, which

fit into the vessels A and engage the stoppel-

Passing lonmtudmal]y through

- electric couples.

disks, as shown.

vulcanized fiber, or other bmtable mate-
vial and are each pr ov1ded with a longitudinal

(No model)

ul

| the vessels A and with their ends entraﬂ*mg

the innner ends of the stoppers B are a plu-

rality of tubes C, of unglazed earthenware,

wood, or other suitable porous material.
Within each of the tubes C is placed a

55

ther 'mopile consisting of a plurality of thermo-

_ These couples consist of
metal disks D and E, each of which has an
opening through its center., These disks,

"._60

constituting the elements of the piles, may .

be- stamped out in theshape as shown in Fig.
3, where d represents strips of the metal left
around the periphery of-the disks and used

for connecting the elements of the couples

together. The elements or disks are adapted

: to_ fit closely into the tubes C, as wads into a

cartridge-shell, and are placed in position in

the tubes” and connected together in the fol-
_lowmn' order: At or near the bottom of each

tube is located a disk or element E of one
polarity.
disk of earthenware E', having a central aper-

- ture, which registers Wlth the aperture of the

element next to it. Above this earthenware

65

7°

Next above this disk is placed a -

75

disk isplaced another element D of different '

polarity from the element on the oppositeside
of the earthenware disk. Then the two ele-
ments of opposite sides of the earthenware
disks constituting a couple are joined at their
peripheries by the strips d,which are bent up
or down and made to lap over the disks or
elements to which they are joined. Anearth-
enware disk is then placed over this couple
and asimilar couple placed over the earthen-
ware disk, and so on through the series. The
disks or elements of each couple are joined
at their peripheries by the strips d, and the
couples are joined or connected with each
other at or near their centers by the metal

strips d', passing through the apertures of the.
When the elements have -

been thus placed in the porous tubes C and

separated from each other by the earthen-
ware disks E', as described, the piles are held

securely at each end between the stoppers.

{ The openings through the disks of the plles |
forin acontinuous channel or passage I, pass-
ing through each pile and reﬂ*l%emng with

30
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IQ0

the passages or channels through the stop- .-

pers.  When the vessels A A are placed one

| above the other,"as shown, the passages of

the lower stoppem of the upper vessel regis-




{er with the pa,ssages of the stoppers of the | 1 mdke use of Lhe hydro- electmc pmperby of
the steam.

o2

lower vessel, and in this way a continuous

passage 18 ai’for-(ied through the stoppers and

© 1O

IS

20

lets &' and %?, respectively.

piles. The pilcfs and.tubes C 1n each of the

vessels A A are surrounded by a cooling
- liquid G,

which is preferably water. The
several plles may be electrically. connected
together in arly convenient way. For.this

purpose the stoppers are provided with the

conductors H; which pass through the bod

of said stoppers and connect with the ele-,

ments, as shown

Inclosing the V@Sbélb A A and .&,toppers Lf

18 a casing h; of metal, wood, or other suit-
able ma,terlal The ends of this casing are
provided with inside circular flanges, which
form sockets' k.

stoppers B, and coineiding with the passages
throtigh these stoppers are the inlets and out-
The inletsk'arp

- eonnected W1th a steam-chamber L, and this

M.

steam-chamber is in turn connected through |
a valve L', with the steam-dome of a boiler
This boiler is prowded mth a furnace N

- of any suitable kind." - l

- 30

‘The valve L' may operate to admit- sbeam

into the battery either intermittently or con-
tinuously, as may be desired. . -

A spider K' is secured to-the inside of the
casing K and engages the sleeves K2surround-

“ing the recess of the stoppers which pass into

“the bottom and top of the upper and lower

35

vessels A A, respectively. The space be-

said .sleeves may be varied. It may be in-

- creased so as toform an expandmmchamber
- forthe expansion of steam or it may be dlmm-

~ ished so that the stoppere meet. |
The couplescomposing the thermoplles may |
be bismuth-zine, copper-bism uth, iron-anti- |

: -'mony, bismuth-nickel, cobalt-iron, bismuth-
“antimony, blsmuth-selemum or any metal or

alloy couples which may be found convement

for the purpose.
It is well known tha,t thermo electmc eur-

| rents are produced by an electromotive force

'59'

arising from the difference of temperaturein

two he erogeneous substances. Thus if the
peripheries of the disks forming the couples,

as herein described, be kept cool and their |

. centers heated a eurrent will flow from one
~ element of the couple to the otherif’ they are

sV

t__Sﬁo

| .electrlcally connected. According to my in-
vention this heating of the couples is accom- |

ulished by passing steam from the boiler M.
up through the channels or passages F, and
therefore in contact with the centers of the

disks D and E. ' The peripheries of the disks

forming the couples are kept cool by the wa-

ter ~shich surrounds the tubes C and passes |

through their pores. The effect of the heat

of .the steam and cold of the water thus act-
ing upon the couples will be a constant elee-

tric current of low potential. In order to in-

Into these sockets & fit the
- outer ends of the extreme upper and - lower

tween the ends of these stoppers within the |

|

815,541

The steam 1is discharged from

the boiler through the piles at high pressure,
‘and the fl"lC'ﬂl()l’l of the vesicles of water
~which are carried with the steam against the
channels or passages through whlch they pass
causes the steam tobecome c,ha,rrred with posi-
This poswwe electricity, = -
75
y.| eondensation of the steam; becomes absorbed =
by the negative electr 101t} of the pﬂes, and
1. thus bmlds up their electromotive force asit
Notonly
is the steam. used to heat the thermal series
or couples and to strengthen their electromo-
'twe, force, but it also acts to draw the sur-
rounding cooling liquid fl,ﬂ‘amst the periph-.
_eme‘s of Lhe couples by causing a partial vae-
uum in the ¢hannels or passages through the
The steam also acts to carry off any-
thing that might tend to accumulate in the
_smd passages.

tive electricity.
which is also produced by the expansion and

were and strengthens then action.

pllgs

70

8o

While I ha,ve shown and descrlbed heiem fa; | -

certam form of battery, many obviouschanges

Thus while 1 -have
shown two vessels A A, one placed above the.

may be made therein..

other-and both conb&mmg thermopiles, I

| may employ on]y one vessel A and one set of

thermopiles, or the number of vessels mMay

be increased to a larger number than two;

06

95

and, again, Whlle 1 h&ve shown a pluarality of

plles contamed in each vessel A, I may in-

close each plle in a separate V@Sbﬁl as shown

in Fig. 4, when A* represents The inclosing
vessel &nd indeed, I may make maﬂyaltua-,

tions a,nd cha,nn*es in the above-desceribed in-

“vention w1thout depa,rtmfr fmm ’Lhe Spll’ltg.
Ithereof bat—

What I do claim, and desne to secare by

TLetters Patent of the United States, is—-

F QO

105

- 1. Athermo-electric pile, which consists of

a plurality of thermo- electric couples sepa-

rated from each other by porous diaphragms-

and inclosed in a porous casm g, substantlally
as desecribed.

110

2. A thermo- électmc pile, which consists of

said couples separated from each other by

porous diaphragms and inclosed in a porous
_ca,smg, substantially as deseribed.

“a plurality of thermo-electric couplés with the
said couples and the elements constituting

I15 ..

3. The combination with a vessel dontam- '

ing a cooling liquid, of a porous tiube carried
_mthm S&ld vessel and surrounded by said
liquid, and a plurality of thermo-electric

120

couples inclosed within said. tube, substa,n-- |

.tla,lly as described.

The combination W1th a vessel ccntam--

1ng a cooling liquid, of a- plurality of porous

125

tubes. carried within said vessel and sur-
rounded by said cooling liquid, a plurality
of thermo electrie couples inclosed within :

said tubes, and a plurality of porous dia-

phragms separatmcr the elements of the

couples, and also the couples from each other

crease the electromotwe force of th1s current { within sald tubes substanmall} as desenbed

130
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A the1m0 eleetrle plle, conmstmﬂ* of a | being electucally eonneeted together at or

plm ality of thermo-eiectric couples inclosed
in a porous casing, each of the said counples
being composed of a pair of metal disks elec-
tucally connected at their peripheries with
each other of the same couple, and the sev-
eral couples being electrically connected to-
gether at or near the centerof the said disks,
qubstantlally as described.

6. A thermo-electric pile, consisting of a
plurality of thermo-electric couples inclosed

in & porous casing, the sald couples being
composed of a pair of metal disks electrically
connected together at thieir peripheries, the
several couples being electrically connected

together at or near the centers of sdid disks,
and porous diaphragms separating the ele-
ments of each couple and the couples them-

selves from each other within said tubes, sub-

stantially as descmbed

7. In & thermo-electric pile, 'I;he combina-

tion with a porous casing, of a plurality of
thermo-electrie couples inclosed in sald cas-

ing,thesaid couples havingapertures through
them which form a longitudinal passage

- through said .pile, means f01 separating the

30

40

45
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n
Ln

00

elements of the couplesand the couplesthem-

selves from each other, and means for heat-
ing-the said couples in the vicinity of said
passage and for cooling them around their
outer portions, subsmnmﬂly as described.

8. In a thermo-electric pile, the combina-

tion with a porous casing, of a plurality of
thermo-electric couples inclosed in-said cas-

Jing,thesaid couples havingaperturesthrough
passage

them which form a lonn'mldmal
through said pile, means for separa‘nnﬂ' the

elementsof the couples and the couplesthem-

selves from each other, and means for pass-
ing steam through the said passage and for
cooling the outery portionsof said cou ples, sub-
stantially as desecribed.

0. The combination with a vessel contain-
ing a cooling liguid, of a porous tube carried
Wlthm said veqsel and surrounded by sald
liguid, a plurality of thermo-electric couples
inclosed in said porous tube, each of thesaid
- couples being composed of a pair of metal
disks electr 1cal]y connected at their periph-

eries with each other of the same coupleand
the several couples being. electrically con-

nected togelher at or near the center of said

disks, the said disks being provided with ap-
ertures which form
through said pile, and means for. passing
steam through said passage, substantially as
deseribed.

ing a cooling liquid, of a plurality of porous
tubes carmed within said vessel and sur-

rounded by said cooling liquid, a plurality of
thermo-electric eouples inclosed in each of
said porous tubes, each of said couples being

coimnposed of a pairof metal disks eleetrwally

- connected at their peripheries with each other

a longitudinal passage

near the center of said disks, the said disks

being provided with apertures which form a

longitudinal passage through said pile, and
means for passing steam throu gh said pas-
saﬂ*e, substantially as descmbed |

. The combination with a vessel having

‘ Opemnﬂ‘s at each end, porous tubes carmed'
within said vessel, stoppers having a longi-

tudinal passage thmm‘h them and inserted
in the openings at the ends of said vessel and
engaging the ends of said tubes, thermo-elec-
tric piles carried within said tubes, each of
said piles having: a passage passing longi-
tudinally thmufrh it and connecting with the

70

75

80

passages through said stoppers, a cooling

liguid earried by said vessel and surroundmn* |

the said tubes and means for heating said
couples along the passage through them sub-

| stantially as descl ibed.

12. .'The combination with a vessel having
openings at each end, porous tubes carried
within said vessel, stoppels having a longi-
tudinal passaﬂ'e thmunh them and 1nserted
in the openings at the ends of said vessel and
engaging the ends of said tubes, each of the
said stoppers being provided with an annu-
lar flange which engages the inner portion of
the smd vessel, thevno electric piles carried

g9

95

within said tubes, each of said piles having

| apassage passing longitudinally through ::md
connecting With the passages thl()tlﬂ‘h said

stoppers, a cooling liguid carried by 5&1(1 ves-
sel and surroundmw the sald tubes, a source

of steam-supply, and means for passing said
steam through said passages, bubstantmlly

a8 described.

ICO

13. The combination with a vessel, of par-

tition-plates -carried within the Sﬂ,ld vessel

neareach end of the same with openings pass-
ing through said plates and through the ends
of the vessels stoppers provided with an an-
nitlar flange and inserted in said openings
with the ﬂan oes of sald stoppers held between

the partmon -plates and ends of the vessels,
said stopper being provided with passages
passing 1011”11311(111’1&11}’ through' them, a plu-

rality- of porous tubes carr ted within said

vessel and closed at each end by said stop-

pers, a thermo-electric pile carried within

each of said tubeshaving alongitudinal pas-
sage through them adapted to connect with
the passage through said stoppers, a cooling
liguid carried within said vessel and sur-
rounding said tubes, and means for heating
said pﬂes along the passage through them

| substantially as described.
10. The eombmation with a vessel contain-

14, The combination with a vessel, of a plu-
rality of porous tubes mounted therem, a
thermo-electric pile carried in each of saild
tubes, each of said piles having: a passage

105

110

115

120

128

passing longitudinally through 1it, a cooling

liguid carried within said Vessel and sur-

rounding said tubes, a second vessel located
‘below the aforesaid wvessel, a' plurality of
of the same couple and the several couples i tubes mounted m sald vessel a thermo-elec-
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~trie pile carried in edch tube, each of the

said plles having a passage passing longitudi-.|
nally through 113 the passages throun'h the |-
~ piles of one vessel connected with the pas-
sages through the piles of the other vessel, a
- casing inclosing both vessels having mlets :

and outlets connected with said passages, a

source of steam-supply and means for pass- '

¥

|

ing the steam thr-oun*h the said passaﬂ'es of
sald piles, subsmntlally as described. 10

~ In testimony whereof I affix my smnature
1n presence of two witnesses.:

~ PHILIP A. EMANUEL
Witnésses: | N

D. C. WEEKS,
G C MOSELEY



	Drawings
	Front Page
	Specification
	Claims

