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Yo nll whom it may concern: |

Be it known thatI, LEONF. SCHULZE,a ¢iti-
zen of the United States residing at Clew e-
land, in the county of Ouyehoge and State of
Ohio, have invented a new and Improved Ap-
paratus for Heating and Hardening Metallic

“Articles of Manufacture of which the follow-

ing is a full and true spemﬁeatmn

My invention consists in an improved fur-
nace adapted for heating metallic articles,

particularly ¢ machined ” ones—such as balls,

rivets, chain-links, secrews, &c.—in continu-

ous order and the means which enable the

hardening of said articlesin an expedient, re-
liable manner. “*

The objects of my invention are, fir st to ob
tain by said improvement a hlcrh deﬂ*ree of
uniformity in the heating and hardness of
said articles, and, second, to adapt simple and
positively, as well as economlcally, opera,tmo*
means to attain such results.

That the invention may be fully under-

stood and seen, reference will be had to the |

accompanying dra,wmn's of which—
Figure 1 1llustrates a 10n0*1tud1nal vertical
sectwn&l view of a combmed heating, feed-

ing, and hardening apparatus on line z z, Iig.

2; and Fig. 2 represents an end elev&tlon of
same.

Like letters of reference denote like p&rts
in the drawings and specification.

Certain and many machined, as well as cast,
stamped, or formed, metallic artleles for vari-
ous uses have become standerd articles of
manufacture, and there are many establish-
ments engaged exclusively in the making of
balls for antifriction-bearings, pins, screws,
links, rivets, &ec. (Generally such articles are
machined from rolled soft-steel bars, rods, or
sheets and subsequently hardened. With ar-
ticles so manufactured it is preéminently es-

sential that the hardening process should be

~executed not only in an expedient, but also

45
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careful, manner, since large quantities have
to be treated and each and every part there-
of should have the same degree of hardness.
In order to meet such conditions and to ob-
tain such results, I adapt the rational mode of
heating the articles in continuous string ar-
ray and of submerging same in the hardening
liguid sueeesswely elther individually or in
controllable mumbers.

chamberof said furnace.

ings of sald shaft.

1 which enables such mode of treatment T em-

ploy a furnace constructed and equipped sub-
stantially as shown in the drawings. The fur-

nace proper consists of a firepr oof Iined cas-
ing of parallelepipedon or any other suitable

form, A denoting said casing, and B the lin-

ing. Any suitable fuel may be consumed 1n
such furnace for heating the contents there-
of. In thisinstance the source of heat 1s in-
troduced by the burners K HE and the prod-
ucts of combustion are carried ofi through
flue G. Asshown, there are placed a pair of
conduits or tubes C within the combustion-
The upper terminal
of each of said conduitsis arranged in opera-

tive connection with a feeding device,(pres-
ently deseribed,) and the lower terminal pro-

trudes at or near the bottom of said furnace.
It is preferred to extend said conduits hori-
zontally along the upper portion of the fur-
nace well-nigh to the rear end thereof, thence
downward well-nigh to the bottom, and for-
ward, substantially as shown.

The feeding device, as shown, comprises a
power-operated plunger p» and a hopper 7,
which is arranged in open relation with the
branch b, projecting from each of said con-
duit-terminals. (See Fig. 1.) Reciprocat-

ing motion may be imparted to said plunger
| by any suitable means.
| a shaft provided with erank-pins D at the ter-

As shown, there is

minals and a step-pulley P> between the bear-
Connecting-rods D' serve
as intermediate members between plungers
and erank-pins. Articles placed in the hop-
per descend by gravitation to the conduit,
wherein they are pushed forward one by one,
or more of them, at every inward stroke of
the plunger. The lower forw ardly-extending
portion of the conduits ascends in a sufficient
degree in order to render the discharge of the

,articles solely dependent upon the a,ctien of

the plunger or othersimilarly-operating mech-
anism.

It is obvious that articles arranged or dis-
tributed in strings can be heated at a mini-
mum expense of fuel, the well-nigh continu-
ous commotion to which they are subjected
by a power-operated feeding device assuring
their becoming thoroughly and uniformly
heated. I‘mthe1m01e they can be discharged

For an apparatus | eitherindividually orin controllable numbpers
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at any desired speed. Directly underneath |

the discharge end of the conduit or conduits
18 placed the vessel containing the hardening
liquid, solution, or substance, A basket S
depending into said vessel, is provided for
collection and convenient removal of the ar-
ticles which are dropped or submerged in
the contents of the vessel for the purpose of
being hardened.

Tn allowing only one or a limited number

of the artwles todropinto thehardening ves-

sel at successive intervals there is afforded
to each of the articles alike an equal oppor-
tunity of becoming hardened, and as a result
they will have a un1form deﬂ'ree of hardness.
To prevent oxidation of the heated articles,
as wellas cold air from entering the discharge
end of the conduits, there is directed l‘lﬂ'llt
into said conduits a for ced flame of an aux-
iliary burner If, which serves the purpose of
preventing premature cooling of the articles
and of shutting out air from the conduits
when and where the exit of the conduits and
the bath underneath are 1elat1vely sitnated,
substantially asshown in the drawings. Oxi-
dation of the articles could also be excluded
by extending the lower terminais of the con-
duits below 1he surface of the hardening so-
lation. Ifrom the foregoing it is obvious tlmt

the conduits, as well as the hopper and feed-
ing device, may be modified in number and
In many other respects, to snit particular ar-

ticles, without departing from the nature of
my mventlou

Whatl. clmm, and desire to secure by Let-
ters Patent, is—

1. A heatmg apparatus comprising a fur-
nace, one or more tubes, and a feeding de-
vice, each of said tubes extending approxi-
matelyma rearward, dowuwmdand inclined
forward direction in and through said furnace
and the feeding device comprising a hopper
arranged in open relation with a branch of
said tube or tubes and a power-operated, re-
ciprocating plunger guided in the extension
thereof all constr ucted and arranged sub-
stantially as and for the purpose set forth.

2. A heatingandhardeningapparatuscoms-
prising a furnace, a plurality of tubes ex-
tending in and through said furnace substan-
tially as shown, a lloppel and a reciprocating
plunger ar ranrred in operative relation with
the intake of ea(,h of said tubes, burners lo-
cated adjacent the discharge-terminal of said
tubes and a hardenin D‘-substance containing
tank arranged below : sald burners all con-
structed and ar ranged substantially as and
for the purpose set forth.

In witness whereof I hereunto set my hand

1n presence of two subscubmfr witnesses.
LEON Ir. SCIHHULZE.

VWitnesses:
BERNH. F. KIBLER,
ALFRED P. ELTEN.
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