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 ted light used as
) - may be that colored by transmission and
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: PYRO_M ETER.

o ,::PJ:.;CIFIGATION formmg part of Letters Patent No. 735,425, dated August 4, 1903
' | Apphca.tmn ﬁled November 16, 1900 Serial No. 36,683, (No model.

Ta a,ZZ wkom it may Concerw:

of which the following is a true and exact de-
seription, reference. being had to the accom-

- panying drawings, whlch form a part thereof.

. In an application for Letters Patent of the
United States filed by us Oectober 23, 1899,

- - Serial No. 734,456, we have descmbed and
- claimed eertam 1mpr0vementg in optical py-
- 15 rometers having for their object primarily
- toprovide a simple and efficient construction
- by means of which the color and the in-
- tensity of the light emitted from heated bod-
-~ 1es can be eompared with the color and in-
20 tensity of light emitted from a body

—atures, is known.
and also in our application filed October, 21,
1899, Serial No. 734, 289, we -have e;xpla,med

that the standard hght used 1n our pyrom- |
> eter may be that eniitted by a body glowing

‘under. the mﬂuence of heat or that the emit-
a standard of comparison

emission from a translucent colored medium.
The present application relates particu-

T larly to apparatusinvolving the employment

- of light emitted by a glowingor incandescing

N : '?bodv as the standard of comparison.

In the aecompanymﬂ' drawings, Figure 1is

40 a plan view of the pyrometer and its eoaetmg_
is a side elevation thereof,
~ partly in section, on the line 2 2 of Fig. 1

~ devices. Fig, 2

~Fig. 3 is a longltudmal section throuﬂrh the

- pyrometer, taken on- the line 3 3 of Fig. 4.
Fig. 4isa Vertledl section taken on. the ir-

-~ regular line 4 4 of Fig. 3.
- '_'_--';_-:_.-*ﬂectlon taken on the lme 5 5 of Fig. 8.
618 a cross-section taken on the. lme 6 6 of-

Flg 51is a eross-
Fig.

- '._lme 7 7of Fig. 3
Be it known that we, FREDERICK W TAY-.
LOR and HENRY L. GANTT citizens of the
- United States of America, 1981d1ng in South
5 Bethlehe, in the county of Northampfon,in
the State of Pennsylvania, have invented a,

- & pyrometer.
- new and useful Improvement in Pyrometers,

section of the end of the pipe I, showmo' the.

- of the object treated therein.
perspective view, partly broken away, of a-
,,_modlﬁed form of the invention,
placed |
- 80 as to be simultaneously in the line of vi--
~ . slon with'the object to be observed and the
- color of which emitted light, with its relation-:

 ship to the color of the hght emitted from
5 the: body to be observed at certain temper-
In the said application

. Hig. 8is a vertlcal sechmn
taken on the line 8 8§ of Fig. 9.

Fig. 10 is a
face view of a slide used in connection with
Fig.11 is an enlarged view in

closing of said end by a thin dla,phragm Flﬂ‘
12 is a shinilar view indicating the closing of

the end of the pipe by metal su bstantially as

thick as the walls thereof. Fig. 13 is a simi-

lar view of the pipe I when open-ended. Fig.
14 is a sectional view of an dnnealmmfur- '

nace, showing a mode of using the closed-
ended- tube feature of the invention for ob-
serving the temperature of the furnace and
Fig. 15 is a-

A is afurnace; B, a draft-pipe entering the

‘furnace, havmg in it a regulating valve. B’,
-operated, as indicated in Figs. 1 and 2, bjr
‘meansof avalve-rod B with a hand wheel Bs.

C is a flue leading from the furnace A and

_surroundmg the pot E, C’ indicating a plat-
form in the center of the filne, and C'a gutter
surrounding the pld,tform and having, as in-

dicated, an opening C* leading through its
wall 03 through which any fluid dep081ted'

‘in the flue can escape.

D indicates a smoke-conduit leading to the

stack through which the gases escape from

flue C. _
E is a pot which, as shown, is especiallyin-
tended Lo eontain molten lead and is formed
with a laterally-projecting extension, as in-
dicated at K'.
'K F indicate standards, to the tops of Whlch
is pivoted the oscillatable shaft F’, to which

in turn is secured, by means of a latera,lly-

projecting annulus F?, a tube F®, connecting
at top with the second tube - F‘1 with the

other end of which connects a tube F'J' ,having

a closed end, as indicated at f°.
| EA T and F® indicate a system of 1nter10r
tubes, the end 78of the tube F®being opened.
/¢ indicates a valve in the pipe FB and F?

indlcates an escape-pipe leading from the

- . Fig. 3. Flg 7is a cross- sectlon taken on the | bottom of the pipe F?, F* mdlcatlng a Welght

Fig. 9isa
fragmentary view of a poxtwn of the con-
‘struction shown also in Fig. 5.






. .kep't' hot by means of-theifurnacé A and flues
G, the end of the pipe Iis heated to the same
-~ temperature as the lead-bath, and the ob-

server looking into the pyrometer sees the.
. .'§ color corresponding to the heated end of the:
. -pipe I through the chamber %% and compares |

it with the standard colors of the light trans-

" mitted from the chambers K3 If the tem-
. perature of the lead-bath is too high, the op-

_ __tb'.erator: can lower it by actuating the cooling

device, the controlling-wheel G2 of which is

- within  easy reach from his observing posi-

~ tion.. He can also control the temperature
- ..of the lead-bath by the hand-wheel B2, con-

. 20

emitted from the lamp or lamps.

trolling the blast-valve B', and by one or both
~of these devices is able very promptly to bring

the temperature of the lead-bath to the de-

~ sired point, at which the color of the heated
~ pipe will ‘be the same as that of the light

_ _ _ The heated
tool ean then be plunged into the lead-bath

a ~and rapidly cooled to but not below the tem-
- perature of said bath. Obviously, also, a
 tool may be heated in the same way.

s

~ In the modified form of apparatus shown
- . in Fig. 15, the pyrometer box or tube is indi-
. cated at M, the sight-opening at ¢, and at

o the same point the tube is accessible by

| S means of a lateral opening ¢, through which

. 30

a heated tube or other object, as indicated at

U, can be inserted and held by means of

35

. tongs Q alongside of the incandescent electric
~ “lamp O, by which the light is generated, Z :
“indicating a rheostat, by means of which the

current transmitted through the filament of

the lamp can be varied at will with a conse-

~quent variation in the color and intensity of

. the light emitted from the filament,

As in

 the other modification of the invention, so,

- termining the temperature of a heated object
‘18 thus furnished by varying the color and
‘intensity of the light emitted from the fila-

also, in this instance a convenient way of de-

ment until it coincides with that of the ob-

“Ject, the relationship of the current to tem-

o ~ perature having been previously determined.
. The primary feature of our new pyrometer
-~ lies in the construction by means of which

50

emitted colored light is directly compared
with the colored light due to the temperature

o - of the object under observation, and it will

be clearly understood that in this feature our

‘pyrometer differs radically from previouns
. pyrometers in-which temperature has been

55

ascertained by means of a comparison of light
‘intensity as distinguished from-colored light,

our apparatus depending, primarily, on the

~comparison of color, though light intensity is

also observed. and compared.

- As already stated, the closed-ended-tube

feature of our pyrometer is in itself a valu-

. able means for observing the temperature of
. -heated chambers and receptacles. Thus in
. Fig. 14, eindicates an annealing-furnace hav-

65

.65 1ng openings ¢', and P is a metal body under
i treatment. When it is desired to ascertain

closed-ended tube I is inserted, as shown at

the left of Fig: 14, and the observer placing

his eyes in the eyepiece I® sees the color cor-
responding to the heat of the furnace. If the

heat of the metal P is to be ascertained, the

end of the tube I is brought in contact with
it, as shown at the right of Fig. 14. In using
the tubes in furnaces it is advisable to cover

their sides with non-conducting jackets, as
shown at 7. |

70
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In order to secure uniformity.throughout

the- mass of heated lead, it is desirable to

keep the molten lead moving inside the pot
by artificial means. Therefore an agitator
driven by any suitable driving mechanism is
shown in Figs. 1 and 2, consisting of a shaft
S, extending from the driving mechanism
above and outside of the lead-pct down into
the lead and having on its lower end a pro-
peller p. When this shaft, with its sub-
merged propeller,is rotated at sufficient speed,
the lead in the pot is kept moving from one
part of the pot to another, and in this way its
temperature is equalized throughout the
mass. .. .

Having thus described our invention, what
we claim is—

1. Anoptical pyrometerforgaging the tem-
perature of a substance, comprising a light-
emitting standard adapted to become incan-
descent simultaneously with said substance

-and incandescent to a degree corresponding

to the incandescence of said substance when
heated to the desired temperature, means for

bringing the standard to the said degree of

incandescence, in combination with a tube
through which the substance and standard
may be simultaneously viewed.

2. An optical pyrometer forgaging the tem-
perature of a substance, comprising a light-

~emitting standard adapted to become incan-
descent simultaneously with said substance

and incandescent to a degree corresponding

to the incandescence of said substance when

heated to the desired temperature, in combi-

30
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100
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L1O

nation with a tube through which the color

‘and intensity of the light-rays emitted by the
standard and substance are brought simulta- _

neously to the eye of the observer.

3. An optical heat-gage having an optical

standard so located with respect to the line
of vision through the instrument as to permit
of direct comparison of the standard and the
substance whose heat is to be determined.

4. An optical heat-gage having an incan-

descent standard so located with respect to

the line of vision through the instrument as
to permit of direct comparison of the stand-
ard and the substance whose heat is to be de-
termined. |

5. A heat-gage consisting of a tube through
which an object to be tested may be viewed,
an incandescent electric lamp located in said
tube, and a rheostatin the circuif of the lamp
to change the degree of incandescence of the
filament. -

- roughly the temperature of the furnace, thel 6. In a heat-gage, the combination with a

115
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21 and so located in the apparatus as to permit |

Itube, of a filament located directly in said

tube, a source of electricity, a circuit there-
from including said filament, and means in

sald cireuit for varying or mamtammﬂ' the
current through the filament, whereby its de-

gree of meandescen ce nay be varied or.main-

tained.

7. An Optlcal heat-gage havmfr an optleal

standard consisting of a substance whose de-

oree or nature of incandescence is dependent
upon the temperature to which it is heated
and so located in the apparatus as to permit
a direct comparison of its incandescence with
the incandescence of thesubstance to be test-
ed or gaged.

8. An optlca,l heat-gage having an optleal |

standard consisting of a substdnce whose de-

gree or nature of incandescence is dependent {

upon the temperature to which it 1s heated

785,425

its incandescence to be viewed in the direct
line of vision of the substance whose heat is
to be tested or gaged and a direct comparison

of the incandescence of said standard and
substance to be made.

9. In an apparatus for gaging the tempera-
ture of a substance, a standard adapted to
become incandescent to a degree correspond-
ing to the incandescence of said substance
when heated to the desired temperature, said
standard being so located with respect to the
line of vision thronﬂ*h the apparatus as fo
permit a direct comparison-of its incandes-
cence with the incandescence of the substanee
to be tested or ogaged.

FREDERICK W, TAYLOR.
~ HENRY L. GANTT.

Witnesses:

JAMES HENWESY
DAVID C. FENNER.
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