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To all whom it may concern:
Be 1t known that I, THOMAS H. MARTIN, a

-GltiZzen of the United Sta,teb residing at Cleve-
land, in the county of Ouyahom and State of

Oth, haveinvented a certain new and useful

Improvementin Apparatus for Indicating the
Level of Charges in Furnaces, of WhlGh the

following is a full clear, and e;met descrip-

tion, 1efelence beinn hdd to the accompany-
Ing dr&wmﬂ‘s

The ob,]ect of this invention is to provide

simple and efficient means for indicating the

level of the charge in a furnace.

The invention is especially appllcable to
blast-furnaces.

In the older blast-furnaces the charge is
sent up in barrows on an elevator .:md the
workmen at the top wheel it to the mouth of
the furnace and dumpitin. Sometimes they
dump more on one side than on the other, and
1t 1s a difficult matter when the bell dr0ps to
open the mouth to tell from observation as to
the level of the load on account of the gases
and smoke which rise. In the most modern
blast-furnaces the elevator is done away with

~and the charge is elevated and dumped by
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mechanical means governed from the ground;

but in order that the furnace may not be t00"

full and that the charge may be approxi-
mately regular it has been customary to keep
a man at the top of the furnace, who inserts
a pole periodically into the furna,ee, and thus
ascertains the approximate level. This not

only requires the services of an extra em-

ployee on each turn, but it is a dangerous oc-
cupation for him, as he is liable 130 be over-

- ¢ome by the ffase% and sometimes falls to the

45

-of furnace, however,

ground or into the hopper. In either style
the best that has been
done is to ascertain a rough approximation
of the general height of the load, and the re-
sult has not been entirely satisfactory, as in
order to obviate the danger of overcharging
the furnace, thus chokmﬂ' the gas-hole or pre-
venting the bell 1eseat1ng, the furnace has
been uniformly undereha,r ed, and hence its
elficiency decreased.

My invention consists of applying to the fur-

” GlI'GIlltS and ter mma,ls that the circuit is gov-

erned by the charge when it reaches a cer-

tain point. In applymﬂ this to a blast-fur-
nace, as the material of the charge is more or

less lumpy and is only approximately level,

I provide a plurality of electrodes around
the furnace operating in independent pairs,
whereby the general level of the charge may
be observed by the signals.

The invention eonsmts of such an arr ange-
ment and operation, broadly, as above ex-
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plained and more specifically as shown in the

drawings and hereinafter described in detail,
all of which is fully set out in the claims. -
In the drawings, which fully illustrate the
preferred form of my invention, Figure 1 rep-
resents a blast-furnace in elevation, its upper
part being in section and showing my inven-
tlon as applied to the same, but with some of
the ¢ircuits incomplete, as will appear. TFig.
2 1s a plan of the same, showing said circuits
complete. Iig.3isanenlarged section show-

ing the construction of the terminals and the
means for insulating the same from the far-

nace-body.

Referring to the parts by letters, A repre-
sents a blast-fuma,ee of any common form,
having, however, a contracted throat a, whlch
may be pr owded with the usual hoppel a’ and
bell a*. The furnace, as is usual, is provided
with a fire-brick lmmﬂ‘ @’ and a retaining
outer wall a?, of sheet- steel

In applymﬂ* my invention to such a furnace
as 1 have described I provide a plurality of
openings ¢’ in the furnace- -top, which may be
vertical, and within each is fixed an iron pipe

B. This pipe carries within its bore a pro-

jectingrod T, which may be of steel, and pack-

| ing C, of sultable non- eonductmn fireproof

mater 1&1 such as asbestos, serves to insulate
this rod from the pipe B. A large washer C/,

of non-conducting material, may support the
head 7 of the rod T Kach of the rods T may
be provided with a binding-post #', to which
electric wires attach, so that these rods may
form electric terminals. These rods are con-
nected 1n pairs in a circuitincluding a source
of current and a signal, such as an incandes-

nace an electrically-operated signal and such | cent lamp. Now when the charge in the fur-
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nace reaches the mazximum height the coke or
the ore will bridge the distance aeross the
pairs of eleetrodes and complete the circuit,
thus causing the lamp to light, and the hewht
of the ehdrwe at the point mL be known. If
one or more of the signals require a material
charge to cause ’Lhelr llfrhtlun" after others
ha,ve lighted, it will mdmate th%t the charge
is not bemg pl*Operly apportioned to the va-
rious parts of the furnace. The electrodes'T,
being uncovered for a considerable dlstance
from their lower ends, do not require the con-
tact at their extreme ends wherefore if there
should happen to be hmestone 11 the charge
at the extreme end of the electrode the con-
tact will soon be made by coke or ore at the
side of 1t, and this will be a close enough ap-
proximation for all practical purposes.

With the circuits as arranged in the draw-
ings, G represents a battewm generator, from
whl(,h run main conductors W . The mains
have, respectively, the bmnchcb W' W2 Wws
and w’ w*w®  The branches ', w2, and w?®
1, lebpecumly to alternate termmal rods
T, Tg, and 1%, and Lhey carry, respectively,
the electric hﬂhts L', 15 and 13, Evidentlyif
any one of the intermediate terminal rods T
18 In contact with the charge J and one of the
terminal rods 1", T% or TS contacts with the
charge aiso the LOlleprHle“‘ light will be-
come incandescent. Thus suppose the ter-
winal rod 1° and the one immediately to its

right make contact with thecharge. Thelight
L5 will become incandescent Immedlately
the circuit being as follows: by branch W',
main W, generator G, main w, branch 103
Light 1.3, te1 minal rod T3 60 the. charge J, to
ﬁlst terminal.

VV]].(]:tl I claim lb""—'

1The combination of a furnace, a pair of
ele(,tl ic terminals in the interior thereof an

electrie circuit leading from said termmals

and including a sourcee of current and a Sig-
nal the same being arr anged so that the cir-

cult is closed by Bhe couductwe charge in the
furnace bridging from one of said termmalb
to the other, bubs:,tantmlly as deseribed.

2. The combination of afurnace having an

680,490

opening near its throat, a pair of insulated

'rods mounted therein, an electric circuit in-

cluding a source of currvent and a signal con-
nected to said rods and arranged so that the
circalt is closed when the conductive charge
bridges said rods, substantially as deseribed.

3. The combination with a blast-furnace,
of a plurality of electrodes extending there-
into and arranged approximately 1‘6@11111*1};
around the upper part thereof, electric cir-
cuits leading therefrom iueluding a source of
current, and signals whereby the approxi-
mate general level of the load across the fur-
nace may be determined, substantially as de-
scribed.

4. The combination with a blast- furuace
havingatitsupperend a central charge-open-
Ing, a plurality of rods arranged around said
charge - opening and prmectuw downward
into the interior, means for insulating said
rods from the metallic part of the fumwce, a

‘series of signals, and a source of eurrent, and

suitable electric connections whereby when
the conductive charge bridges pairs of elec-
trodes the signal is operated.

The eombmatlon of & blast-furnace, a
plumllty of insulated rods extending there-
into and arranged approximately i*effuhwly
thereabout, a source of current, a system of
branch conductors from said sonrce leading to
alternate members of said rods, electric sig-

nals on said branches, the 111te1'medmt(, mds
being connected Wlth the other side of the

source of current, substantially as deseribed.
0. In combination with a blast-furnace
.havmw openings near its top, pipes mounted

in said openings, projecting rods carried in
said pipes respectively, insulated packing
around said rods, electrie circuits, said rods
forming termmals for the same, and electric
swnalﬁ in said circnits, subs t.-,mtm,lly as de-
scz*lbed
In testimony whereof I hereunto affix my
signature in the presence of two witnesses.
THOMAS . MARTIN.
Witnesses:
"ALBERT . BaAtTns,
II. M. WisE.
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Letters Patent No, 680,490

10N 1N

It is hereby certified that the name of the first-mentioned assignee In Letters Patent
No. 680,490, granted August 13, 1901, upon the application of Thomas H. Martin, of
Cleveland, Ohio, for an improvement in ‘““ Apparatus for Indicating the Level of
Charges in Furnaces,” was erroneously written and printed “ I‘rederick L. Grrommer,”
whereas said name should have been written and printed Fredevick L. Granmer; and
that the said Letters Patent should be read with this correction therein that the
same may conform to the record of the case in the PPatent Ofhee.

Signed, countersigned, and sealed this 3d day of September, A. D.. 1901.

[srAL.] F. L. CAMPBELL,
Assistant Secretary of the Interior.

Countersigned :
E. B. MooORE,
: Acting Commessioner of Patents.
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