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To all whow i wmay coneern:

Be 1t kpown that I, JOEN BRLMER ARM-
SPRONG, of the town of Guelph, in the conuty
of Wellington, in the Previnee of Ontarie,
Qanada, earriage-spring manufacturer, have
invented a new and useful Improvement in
Furnaces for Heating Steel in Tempering ;

which improvement is fully set forth in the
following specifleation, reference being had

to the accompanying drawings.

My inveution relates to the heating of arti-
eles mancfactured from steel, or from steel
and iron, in tempering. It covsists of & close
oven or retort, to whick a pyrometer is ab-
tached, heated from a blast-furnace placed be-
low the retort, or in any other conveniant posi-
tion, tho heat fremn the furnaes belug foreed te
circulate freely around the retert in Hues
whicl receive and discliarge on alternatssides,
the blass aud discharge being regulated by
pecuiiarly-construected dampers, o

The objeet of my inveation is to uniformly
raise.the temperature of the contents of the re-
tort to any required degree of heat, and to hold
the temperature stationary at such degree
until the whols mass of the contents has thor-
sud npiformly acquired the desired

26 of heab. ‘
v invension has a doulls application in
ering-—arst,
¢ stated degres
before hurdening in oil or any of the usuul
Hguids; second, drawing: or “letting down”
the temper of stesl, after hardening in the
usual way, to a uniferm degrae.

1u the accompanying drawings, Figurei is
a longitudinal sesction, and Fig. 2 is a cross-
section, of a tempering-furnace constructed
according to my invension. Tig. 3 is a detail
of the damper used in regulating and distrib-
uting the heat. Fig. 4is a detail of retort,
showing fines, &ec. Fig. 5 is a detail of cut-
off-dampers. Fig. 6 is a detail of furnace and
retort doors. , '

A is’a farnace, constructed, in thé usual

way, of brick cr other suitable material,

having an ash-pit, B, underneath. o are
the usual grate-bars, resting oun the sice

walls ©. Immediasely over ihe fornace the
close retert I3 is plaeced, the bottom of the’

The

-

retort forming tha roof of the furnace.

of the retort are
stracted of fre-clay, five-brick, orothersiitabl
material, when the retort is used for heating
the steel to havden ; but when the furnaee is to
be used only for drawing the temper after
hardening, » cast or wrought iron retort may
be used, as a less degree of heat is required
than in the former process. B are flues whickh
tuke the Hame, heated gases, &e., from the np-
per part of the furuace, up one side, over the
top, and down the other side of the retort, the
heated gases, smoke, &o., escaping through
suitable passages to a common vent. Lhese
flues ¥ are varrow passzges, formed along the
whole length of the retert, the intervening
walls being thin partitions, B/, of fire-clay or
cast-ivon.  The tiues ave so arranged that they
take the draft from and deliver it at alternaie
sides of the furnace, thus equalizing the dis-
tribution of the lieat over the whole surface
of the retort. T is the blast-pipe placed De-
neath and extending under the whole leugth
of the furnace. The blast-pipe ¥ is eylindrical
in shape, the upper surfuee being perforated
with beles £, of any eovveniendt dlawmeter,
placed at a regular distance apart throughvut
the entive length under the furnace. Intting

walls, roof, and ficor

=]
within the cuter pipe I is ap nner revolving
tube or damper, ¥%, perforated with holes /7, at

Cthe same distance apsrt longitudinely as

ghose in the outer tnbe, the ouly differevce
being thaf the holes f are clongute
verse direction, aud are eut to form o spiral
on the tubs F2 The object in thus cutting the
lioles in the iuner tabe or damper 1% is {o en-
able the operator to vary the position of the
delivery of the blast, in order to equalize the
heat in tle furnace and refort. Thus he may
give anequal distribution of the blast thyough-
out the entire leugth of the furnues, or hepay
cut it off, partially or entirely, at one end,
throwing the whole blast into the other end,
or vice versa. G G are cut-off dampers, ar-
ranged to close the exit ends of the Hues K,
regulating the discharge of the heated guses,
&e., from the furnace. H H are the doors of
the furnace and retort, hinged to and fitting
on the frames H1, as shown, The frames 3*
are bolted or fastened to the brick-work in
anyconvenient way, the opening in the fruues

for the deorvs being larger than the holes left
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in the brick-work. Thus a rim of brick-work
appears around the entire fnner edge of the
-frames: The doors consist of an open frame
of iron, H?, filled in with fire-bricks A, the
JDricks fitting, when the door is elosed, within
the opening left in the brick-work. Thus no
portion of the iron. door or frame is exposed
to the actton of the heat. As the fire-bricks
are burned away they are pushed forward
again and ‘again -until consumed, when new
bricks are inserted, as before. Iis & pyrom-
eter of the usual construction, fitted to the top
of the retort in such a way that the expand
ing-bar extends - downward into the interior.of
the retors within an open gnard-tabe, 4. ’
Having now deseribed the parts of my in-
vention, L will proceed to describe itsoperation:
For. the purposes of example, we will sup-
pose .that the retort is charged with single-
platecast-steel carriage-springs. These springs
are thiek in the center, tapering away to each
end. The furnace never cools during the night,
the walls being constructed thick enough to
“retain the heat. The operator knows the de-
gree of heat to which the steel requires to be
raised in order to give it the desired temper.
He watches the face of the pyrometer,aund, by

manipulating the blast and blast-discharge,.

he is enabled to bring . the whole of the con-
tents up to, without exeeeding, the proper de-
greé of heat. Of course the thinner portion,
of the plates reach that degree first; but they
can go no -higher than the degree indicated
on the pyrometer, waiting, as it were, until the
thicker portion has been thoroughiy permne-
ated, and the whole mass is in one uniform
heat, when the -spriugs are takeun ont aund
dipped. - .

In lowering or ¢ letting down” the temper
after hardening, the same operation is re-
peated, the operator knowing the particalar
degrees of heat which correspond to different
tempers, and working accordingly. In ¢ let-
ting down ” temper, the degree of heat is not
‘required to be so high as in the former case,
. and the retort, if used speecially for this pur-
pose, may be constructed of cast-iron, Far-
naces for tempering very long saws, &ec., may
be fitted with two pyrometers; butin ordinary
cases the hert gan be perfectly regulated by

the spirally-u..«aged dampers with one.

The advantages gé,ined by my invention are,.
first, that steel of regular.anil irregular shapes
and thicknesses ean be raised- to, without any

portion being allowed to exceed, a uniform de-

gree of heat in tempering; second, that the.
blast to the furnace can be applied equally or
unequally during its whole length, to suit cir-
cumstances; third, that by the applieation of
the pyrometer, the operator is enabledto gage

- the heat in the retort, raising or Jowering the

temperature of the furnace accordingly, and,
knowing the degrees of heat which give the-
steel certain tempers, he iz enabled to'turn cat~
every charge to a known and exact temper.

I ¢laiin as my invention— .

1. In a furnace for heating steel in temper-
ing, the retort D, formed. at intervals around
its entire length with partitions X/,-to form
narrow passagesior flues 1, said. flues being
arranged or opeuing alternately, first on one
side and then on the other, so that they take

‘the draft from and deliver it at aiternate

sides of the furuace, thus equaliziug the dis-
tribution of the heat over the whole surface
of the retort, substantially as-described..

2. The blast-pipe F, consisting of the inner
pipe Fi, perforated with the spirally-arranged
lholes f7, in combinaticn with the outer pipe I?,
perforated with the holes f; arranged and op-
erating substantially as described, awd for the
purpose specified.. L ,

3. The doors H, consisting of .the frames
Hi, constructed to leave a. margin of brick-
work between the inner edge ot the furnace
and retort openings, and the iron door HF
fitted in with fire-brick A, arranged and oper-
ating substautially as described, and fof the
purpose specified. .

4, The combination and arrangement, in a
furnace for heating steel in tempering, of fur-

‘nace. A O, retort D, constructed with alter-

nate opening and discharging flues & B/, blass-

pipe i F* F?, and doors H H! H? composed of
“iron and fire-brick, ail constructed and adapted

to operate substantially as and for the pur-
poses described and shown. a .

. J. B. ARMSTRONG.
Witnesses:
T. H. SCARFF,
WM. E. SLAKER.



