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Mo all whow it Moy CONCETT: | .
Pe it known that I, Wirriav H. BRISTOL,

4 citizen of the United States, snd 2 resiaen

of Mew York, in the county of New ¥York and
State of New York, have invented certain
new and useful Improvements in Therno-

Electric Generators, of which the following

is & specification.

My invention has reference to improve-
ments in thermo-electric generators adapted
for use in pyrometers, and relates particu-
larly to improvements on the generator dis-
closed in my prior patent, No. 764,177, ol

July 5, 1904.

is
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{ has for its object to compensate for the

‘effects of changes of temperature at the junc-
tion of the cheaper elements with the mors |
eXPens1ve ones. - |

~ For this purpose my invention consists,

‘essentielly, of a thermo-electric generator

comprising elements of high fusing-points

forming a couple, elements of lower fusing-

~points. conmnected 4o the elements of said

b
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couple, and means adapted to compensate
for the effect of variations of temperature at

said junctions.

 Heretofore it has been proposed to join

two elements adapted towithstand extremely

high temperature with conductors less capa-
bls of resisting high temperature, but of
creater conducting and less expensive ma-

 ferial, and to maintain said conductors at

35

their junctions at & comparatively low tem-

perature by means of a protective insutation
surrcunded by a water-jacket or by so se-

lecting the material orarranging the junctions
of said conductore so that the effects of the

L

temperature variations upon the junctions

will be neuiralized. The former method 1s

I

" and the latter 117
of the amount of experimental work involvead

Tesults.

somewhat cumbersome and impracticable
A& :

difficult of realization, because

r

in the search for the combination of metals
which will perfectly accomplish the desired

Aecording to my present invention 1 ap-
proximate the generator disclosed m ry

‘pricr patent, No. 764,177, and then complete

- the neutralization of the effects of tempera-
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turervariations upon the junction by provid-
ing suitable compensating means so arranged
with respect to the generator that the tem-
perature veriations af the junctions will not
affect the generator as & whole. .-

| understood in connection with the

]

“junctions being at the points 6 and 7 :
In view of the fact that different metals er

N '_ﬂ_-“-i{x*' cra I Td e Te] ¢
1-} anyiﬂg TE&WInery } i ‘;ﬂf nco-—

Figures 1 to 4 ave plan views of my -

! proved thermo-electric generstor, showing
the various wavs of saranging the compen-

sating means. - S

Similar numerals “of reference designate
corresponding parts throughout the severa
Views. | - o

Referring now o the drawings, 1 and 2
designaie the elements of a thermo-electric
couple joined together at 3 in the usual
manner. 1Lhis coupleis composed of metais
or alloys having high fusing-points and capa-
ble of resisting extremely high temperatures

;bﬁﬁﬁm“ |

without raﬁ)if;i deterioration—such, for ex-

araple, as platinum and an ailoy of Tphirt-iﬂllﬂl
and ten per cent. of rhodium. It is -well
known that these materials sre possessed of
comparatively high resistance anc are very
expensive. To reduce the cost and the re-
sistance of the generator as o whole, I make
nge of the elements 4 and 5'of a material or

materials which are comparatively inex-

pensive substances—for example, iron, steel,
nickel, or alloys thereof-——and which have &

lower fusing-point than the said expensive
elements. Owing to the inexpensiveness of

made of such proportions that they will offer
but little resistance to the passage of the cor-
rent and their resistance be inappreciably
affected by temperature variations. a

The elemenis 4 and 5 are so far removed
3 > COU y do go
not receive the full heat, but only radidted
or conducted heat, and are therefore not sub-

from the fire end 3 of the couple that they do

ject to injury from the intense heat te which
the expensive elements are sulfjected, the

2
W
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the elements 4 and 5, they may therefore be

metals and alloys meet at the junctions 6 and

7 secondary couples are formed, whose com-

bined effect is to produce a current opposing

‘or increasing the current developed by the
thermo-electric generator.
the arrows in Figs. 1 and 2, the combined ei-
fect of the secondarv currenis is o increase
the current produced by the thermo-electric
generator, while in ¥igs. 3 and 4 the com-
bined effect of the secondsry current is
shown. to oppose the current of the genera-
tor. Tocompensate for the secondary effect

e §eneia ,‘ J | at the junctions ¢ and 7, 1 provide a suitable -
The diature of suy invention will be best | resistance 8, either in geries with or In par~ £io

As indicated by
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allel with said generator and located in close 1 cord the thermo-electric effect of said gener-

proximity to the said junctions. By these
means I am enabled to compensate for or
neutralize the effects due to the temperature
variations upon the junctions 6 and 7. For
example, as shown in Figs. 1 and 2, the tend-
ency of the secondary eflects is to increase
the total effect of the generator with an in-
crease of temperature at the junctions 6 and
7. To obviate this, I place the resistance &

with positive resistance coefficient in series

with one of the elements 4 and 5 or the cle-
ments 1 and 2, thereby affecting the genera-
tor as a whole. Being located in close prox-

1mity to the junctions 6 and 7, thisresistance

will be increased -with an increase o teinper-
ature and 1s so calculated as to cut down the
effect of the generator as a whole in the same
proportion as the combined secondary eflcets
of the junction or secondary couples would
mmcrease it. I thus maintam a correct de-
velopment of current by the gencrator as a
whole, depending solely upon the difference

I temperature between the fire end 3 a1

the cold end 9. |
The clements 4 and 5 are an active part of
the generator as a whole, having its fire end
at 3 and 1its cold end at 9, and any thernio-
electric effect is dependent solely upon dif-
ferences of lemperature between these two
pomts, variations of temperature interme-
diateof these points having no eect u ponihe
generator. |
Asshown in Figs. 3 and 4, the tendency of
the combined secondary thermo-clectric of-
fects is to oppose or decrease the thermo-

~electric effect of the generator with increase

40

of temperature at the junctions 6 and 7. |
therefore place the resistance 8 of positive

reststance coellicient in parallel with the OIS

. erator as a whole, as shown in Figs. 3 and 4.
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“Phen as the temperature increuses at the
Junctions 6 and 7 this resistance will also in-

crease and will short-circuit less of the cur-
rent developed by the generator, thereby in-

~creasing the effect of the generavor asa whole.

The resistance 8 is" so caleulated as to in-
crease the active effect of the generator i
the same proportion as the combined soe-
ondary cflects of the junction or sceondary
couples would decrease it, thereby maintain
Ing & correct current for the cenerator as a

whole, irrespective of the temperature varia-

tions at positions intermediate of is fire end

3 and cold end 9. | :
At 1s obvious that I may ecmploy resist-

ances having negative temperature coedli-

cients and arrange them accordimgly: but 1

prefer to use a resistancoe having a positive
temperature coeflicient. |

The generator is provided with terminals
10 and 11 and leads 12 and 13, which are
adapted to be connected to the usual indi-
cating or recording devices to indicate or ro-

[ ]

ator.
‘What I claim as new, and desire to secure
by United States Lietters Patent, is—

1. A thermo-electric generator compris-

Ing: primary elements of high fusing-points
forming a couple; secondary elements of
lower fusing-points connected thereto and
forming secondary couples intermediate of
the hot and cold ends of said generator; and
means independent of said elements adapted
to compensate for the effects of said second-
ary couples. |

2. A thermo-electric generator compris-

ing: primary elements of platinum and an al-
loyof platinumwith ten per cent. of rhodium :
forming a couple; secondary clements of
nickel-steel alloy and of iron, respectively
connected thereto and forining secondary
couples intermediate of the hot and cold end

of said generator; and means independent of
sald clements adapted to compensate for the

eflects of said sccondary couples.
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3. A thermo-clectric generator compris-

| ing: primary elements of high fusing-points

forming a couple; secondary elements of
lower fusing-points connccted thereto and

forming secondary couples intermediate of

the hot and cold end of said generator; and
a resistance located in close proximity to the

Junctions of said secondary elements with |

the said primary elements, and adapted to
compensate for the effcets of said secondary
couples. - |

4. A thermo-clectric generator compris-

ing; primary elements of platinum and an al-

loy of platinum with ten per cent. rhodiuin,
forming a couple; secondary elements . of
nickel-steel alloy and of iron, respectively
connected theretq and forining secondary
couples mtermediate of the hot and cold end
of said generator; and a resistance located in
close proximity to the junctions of said sec-
ondary elements with the said primary ele-

ments, and adapted to compensate for the ef-.

feets of the said primary couples.
5. A thermo-eleetric generator COMPris-

ing: clements’of high tusing-points forming a

couple; secondary elements of lower tusing-

poimts connected thereto and forming sec-

ondary couples intermediate of the hot and

cold end of said gencrator; and a resistance

located in series with said generator and in
close proximity to the junctions of said seec-
ondary elements with said prunary elements,

and adapted to compensate for the effects of

sald secondary couples. -

6. A thermo-clectric generator COMPpris-
ing: primary clements of platinum and an al-
loy of platinum with ten per cent. rhodium,
forming a couple; secondary elements of
nickel-stecel alloy and of iron, respectively
connected thereto and forming secondary
couples intermediate of the hot and cold end

le
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of said generator; and g resistance located in
series with said generator and in elose Prox-
imity to the junctions of said secondary ele-

ed to compensate for the effects of said sec-

‘ondary couples.

Signed at New York city, in the county of

' New York and State of New York, this 29th

(

- ments withsaid primary =lements, and adapt- !

day of November, A. D. 1905.
WILLIAM H. BRISTOL.

Witnesses: - o
FREDK. F. ScHUETZ,
SALLYE O. YuDIzKY.
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