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To all whom it may concern

Be it known that I, EDWARD BROWN, a citl-
zen of the United States residing at Philadel-
phia, in the county of Phlladelphm and State

~of Pennsylvania, have invented a new and

useful Pyrometer, of which the followmﬂ IS a
specification.

My invention relates to pyrometers in which
a heated current of hot air under pressure is
permitted to escape through the instrument.
The heated air passes throun}l an injector-
nozzle and draws along with it percentage of

- cold air at &f]l’l()‘%phel‘le temperature. The tem-
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perature of this mixed hot and cold air is then
ascertained by some ordinary  indicating
mechanism or thermometer, and by an addi-

tional scale attached thewto the actual heat

of the hot blast and relative heat are shown.
A description of this pyrometer may be found
in my patent, No. 247,157, September 20, 1881.
‘The object of my invention is to make the
mstrament available for indicating the tem-
perature of heated air under or dlIlELl v natural
draft-pressure as itis in an annealing-furnace,
and to construct the expansion - b&r upon
which the heat impinges of such thin material
that the indication may be taken in the short-
est possible time before the instrument is in-
jured by the great heat. |
- Figure 1 is a vertical section through my
pyrometer. Iig. 2 1s a front view of it. Fig.

3 18 a vertical csee‘mon at right angles to Fig. 1 |

to show the end of the expanswn-bar I‘ln 4
1s a horizontal section through the m1ddle of
the expansion-bar. Fig. 5 is a longitudinal
section through the air-exhauSting‘ apparatus.
Fig. 6 is a vertical section showing a fire-brick
nozzle which is used for temperatures above
white heat

Similar letters in each figure refer to similar
parts.

The castnlﬂ A is made conical at its lower

end, «’, to ﬁt an opening in the shell of the

chamber which contains the heated air the
temperature of which is to be indicated. The
other end is fitted to a brass tube, B, and with-
in the tube B is the inner tube, C, through
which the heated airis conducted. A pin, D,

passes through the casting A, the conductor
C, and the expansion-bar E. The casting A
is "bolted to the mahogany bar E by bolt a2
The top end of the tube B slides in the guide

a plate, /.

b’, which is serewed to the mahogany bar F.
An injector-nozzle, ¢ of smaller size than the
tube C, is serewed into the cone a’. As the
heated current passes into the conductor C, it
draws along with it through the holes a* a
fixed percentage of cold air, the amount of
alr being regulated by the sliding ring o’
When this ring completely covers the holes,
the full temperature of the heated medium
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impinges upon the expansion-bar, and the out- -

side circle 18 used. The top end of the con-
ductor-tube C is closed by a casting, H, and
This casting H, which has on one
side a screwed branch pipe, % by which it is
connected to an air-exhausting device, might
be cast with the plate I/, but for convenienceis
better separate. The expansion-bar E pasces
through a close-fitting slot in the plate »’, and
is connected by an eyebolt, i3 to a lever, K.
This lever 1s hinged to the mahogany bar I,
and at the opposite end, £/, it communicates
by link £? with the indicating mechanism
within the gage-head M. This mechanism 1is
the same as is usually found in steam-gages
and -pyrometers, and consists of a toothed
quadrant gearing into a pinion, which carries
the pointer P.

Upon the dial is shown two circularindexes.

The outer cirele for lower temperatures is nsed

when the valve-ring «” is over the holes and
heated air only is passing through the con-
ductor. When mixed hot and cold air 1s pass-

ing through, the inner circle for higher temper-

aturesis used. I canthusindicate atempera-
ture of eighteen hundred degrees with a tem-
perature of twelve hundred degrees only on
the expansion-bar—that is to say, the eight-
een hundred degrees of heated air is cooled
down to twelve hundred degrees.

The expansion-bar E, I make of thin sheet-
iron bent into an angle, as shown in section,
Fig. 4. Each end of the expansion-bar 1s flat-
tened (see Fig. 3) and riveted to a flat and
thicker end piece, €/, to resist the pull upon the
bolt D when the eye of the expansion-bar isred
hot. Ithussecure an expansion-bar free from
lateral vibration and from elongation at the
bolt-holes, and one which becomes heated in
a few seconds to the temperaturé of the cur-
rent of hot air before any damage is done to
the case and mahogany bar.

The pyrometer when open to the air at the
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the conduetor .
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- top of the conductor-tube C can 01113 be u%ed
- for a hot blast under pressure. ' R

To indicate hot air not under pm%uro'm*

AT1-CX-

an “injector.” It consists of a hollow globe
-~ easting, o/, into which is serewed at one end.

“the small injector-tube 7%, and at the other:
“end is inserted the larger tube, 17 -
~tube ¥ is connected to a steam-pipe and a |
small head of steam turned on, a partial vac-
num  is produeed and airis drawn through |
o With this arr mwemem I
~am able to bring the heated air of & hefltmﬂ- f
- furnace ‘at once upon the -expansion-bar or
20 mixed hot and cold air, as described.

o oceold adris drawn in hyithe hot-blast itselt, the
air-holes ‘! requirve to be much: larger than
- when the cold air md ]nnlled fm are (lhm -

”i?mb\ the injectorRR.
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around the cone «af
shield V to the flange «® of HI(} cone
bend at right angles the shank v/
eured to the: 111.:1110”.:111\* bar by ﬂm bolta=. . 1}
~ thusprotect the lower end of the mahogany

bar from fire by the shield V, which surrounds
it without ‘f{)uelunﬂ 1.

A six-hundred- dﬁnl ce thermometer may be
inserted through the plate /i and used instend
of my expansion-bar and mdicating mechan-
ism. It is, however, easily broken, and with
a mixture of equal parts of hot and cold air
only indicates up to twelve hundred degrees,

casting 1I, previously f
This ¢ wsting 1T ]ms an outlet or |
_ “air, the conductor C, elosed at the top, cap H
7/, an air-exhausting apparatus attached to .
the cap 1L, and an mdlcmmﬂ mechanism by
which the temperature of the mixed hot and.
'eold air is ascertained. S
2. In pyrometers, the. Lmnbnmtlml of th(l; -
casting A with openings «*, for the mixing of

‘When the heattobe !

~under natural draftonly, as it is in a heating- |
furnace or a mufiile, 1 close the top of the con-.
~ductor-tube C by ﬂle'
- described.
~Dbranch, 7% upon which is serewed the
~ hausting apparatus R, commonly known: as .
.10

“When the |

When |

Cing deviece R above deseribed;as a rotary fan
~or blower will produee the desired suetion
- through the instrument.
indicated approaches to white heaty I use the
- fire-brick cone W, (shown in Fig.
- bolted to the easting A,
hogany bar from: the hot blast which escapes
; I attach the sheet-brass:
and |
, which is se- |

6,) which is
To protect the ma-
1 and a thermometrie apparatus for indie 1‘[111!)‘ s
- the 1@1111)0] ature -:)1 the 111{111(*(1{1 curr ent of

—_———— . am . r.wTm

—_— o

? her

(legrees. -
I claim-—

I whereas my metal expansion-bar, which 15 -
| better with equal volumes of hot ;md cold air,. -
i will indbecateup to m mhfmsﬂnd four hundred_ RO

o - | 50
1. In p\]onwtmx tlm C‘f}mblllﬁholl of ‘[]w- .

15‘(1115:, A, for the introduction of hot and cold EEEEEEN

Tot and cold air, the condudm O, eloae(l at
the top and open only to the air- L\]mustlnn |
apparatus R, lever KK, and a metal expansion-
bar, E; communic 1‘(1111111%1110110111)1 sald lever
K m mdmatmn mechanism w ithin ’the
3. In pyrometers; the. expansion - bar E,
51011110(1 of thin a]mot annlL iron riveted toy
stouter me picces ¢

the:

agage M.
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conducting-tube C,
the bolt l), and pm ]a a hv which the expan~ .
sion of the bar K is mm(wml to indicating -

T do not restrict ny aelf m ﬂw a17p- exhauah ; 1110(*]1;1111%111 outside of the tube (..

0

4 Inopyrometers. for temporar 11\ 1(*5‘[11111‘ S

: 111{111 temperatures, the air-conductor ¢, .con-

‘nected atits lower (‘Ild to the heated-air ehmn- SR

ated, in-combination: mth an -air-exhausting
device at the opposite end of the conducmr

lmtﬂn SR |
. In Py *mnm ers, ﬂm mmlmmhon 01 the

ing the shank ¢/, secured 10 ¢ 1sting A, and
also to the bar If by means of the right-angled
shank 7, as deseribed.

EDWARD BROWMAX.
Withoesses:

JOHN F. GRANT,
EDWARD KTCHELLS.

the temperature of which is to be indi-
75 0

| 1%111]{1 A the ”H){)\'(‘*d ring «* upon the said . .~
| (*mium, ﬂm mmtl(m har: K, 111(1 shield: V, hav- .
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