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2 Claims. (Cl. 266—4)

This invention relates to metal treating apparatus which,
by using it in various ways, permits almost any type of
heat treating to be accomplished in one unit. It is espe-
cially suitable for heat treating on a small scale, such as
in laboratories or tool rooms, but it also could be used for
large production purposes where the type of heat treating
varies from day to day.

t is among the objects of this invention to provide heat
treating apparatus which is compact, which is easy to use
and control, and which permits many different types of
heat treating to be accomplished.

The preferred embodiment of the invention is illus-
trated in the accompanying drawings, in which Fig. 1 isa
plan view of my apparatus; and Figs. 2, 3 and 4 are ver-
tical sections taken on the lines IT—1I, TI—IIT and
IV—IV, respectively, of Fig. 1.

Referring to Figs. 1 and 2 of the drawings, a high tem-
perature furnace 1, is supported a few fect above the floor
by legs 2. The interior of the furnace is provided with a
doorway 3 at its front end. Electric heating elements 4
or the like are disposed in the walls of the heating cham-
ber. An endothermic gas generator 6 is built into the fur-
nace, preferably above the upper heating elements, from
which it receives most of its heat. The rear end of the
generator is connected by a pipe 7 with a suitable source
of fuel gas and air which react with a refractory and metal
catalyst within the generator to cause reformation of the
gas and air into a protective atmosphere for the work be-
ing heated in the furnace. This protective atmosphere
passes from the front end of the generator into a hollow
block 8 that forms the top of doorway 3. The chamber
in this block is connected with the doorway of the heat-
ing chamber by means of vertical passages @ in the block.
One end of the block is connected with the outside of
the furnace by a passage 10 through its side wall, so that
methane or ammonia can be introduced into the block
when desired. The generator is also connected by a ver-
tical pipe 11 to the top of the furnace so that 2 hydro-
carbon can be added to the generator when desired.  Ordi-
narily the upper end of this pipe is closed by a cap 12.

A thermocouple 13 extends into the rear end of the
furnace, and the back wall of the furnace is also provided
with a sight opening 14. The doorway of the furnace is
closed by a refractory door 15 supported by a U-shape
metal frame 16 that is mounted on the upper end of a pis-
ton rod 17 extending down into a vertical cylinder 18.
The door is opened by introducing air or other fluid pres-
sure into the Iower end of the cylinder so that the frame
extends along the bottom and up the opposite sides of
the doorway. ' )

Now referring to Figs. 1 and 3, spaced a short distance
from one side of the furnace is a cooling chamber 21
which has double walls, between which water 22 is cir-
culated for cooling it. This cooling chamber likewise
is mounted several feet above the ground on legs 23, so
that the doorway at its front end will be at the same level
as the doorway of the furnace. Also, the front ends of
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the furnace and cooling chamber li¢ in the same vertical
plane. '

The front doorway of the cooling chamber is closed by
a refractory door 24 mounted on top of a U-shape metal
frame 26 that is supported by a piston rod 27 extending
down into a fiuid pressure cylinder 28. 'This door oper-
ates in the same way as the furnace door. The rear end
of the cooling chamber is closed by a vertically sliding
discharge door 30, which can be raised by a pair of cables
31 that pass up over sheaves 32 and then down under other
sheaves 33 to a cross bar 34 fastened to the front end of a
piston rod 35 that extends into an air cylinder 36 mount-
ed on tep of the chamber. A discharge table 37 supported
by legs 23 and the cooling chamber, extends rearwardly
from the discharge door. '

The protective atmosphere that is fed into the froat
end of the furnace chamber from hollow block 8 is with-
drawn from the rear end of the furnace through a pipe
40 that extends down to a high temperature fan 41 mount-
ed on a frame work 42 beneath the furnace, as shown in
Fig. 2. This fan is driven by an electric motor 43, and its
outlet is connected to a pipe 44 that extends up between
the furnace and cooling chamber and into the bottom of
a short pipe 46 (Fig. 1) comnecting a passage 47 info
the front portion of the cooling chamber with a passage
48 extending through the adjacent side of the furnace to
one end of the hollow block. The short pipe 46 is pro-
vided with a valve 49 between the cooling chamber and
pipe 44. As long as this valve is closed, the protective
atmosphere withdrawn from the furpace by the fan is
conducted directly back to the hollow block for recircula-
tion through the furnace. When it is desired to also cir-
culate the protective atmosphere through the cooling
chamber, a valve 51 in pipe 44 beneath the furnace is
closed, and the atmosphere is diverted through a branch
pipe 5Z that extends into the rear portion of the cooling
chamber. This branch pipe contains a valve 53 which is
open only at that time. The valve 49 in short pipe 46
likewise is opened at that time so that the protective atmos-
phere in the cooling chamber can flow through the short
pipe and back to the hollow block in the furnace. The
pipe 48 that connects the back of the furnace with the
inlet of the circulating fan is provided with a valve 54 for
closing it, and with an inlet valve 55 that can be opened
to allow fresh air to be drawn into the fan.

Disposed in front of the furnace aad cooling chamber
and connecting their doorways is a rectangular housing 60,
called a vestibule, through which work can be transferred
irom the furnace to the ¢ooling chamber without eXpos-
ing it to the outside atmosphere. Doors 15 and 24 are
inside the vestibule. The vestibule resis in sealing engage-
ment on two tanks 61 and 62, one in front of the furnace
and the other in front of the cooling chamber. The bot-
tom of the vestibule is closed, except for openings over
the tanks. ) '

The front of the vestibule is provided with a pair of ver-
tically sliding doors 63 and 64, one directly in front of
the furnace door and the other directly in front of the
front door of the cooling chamber. Tables &6 and 67
extend outward from beneath the doors. Beneath each
vestibule door there is a perforated gas pipe forming a
burner §8 that will provide a curtain of fire across the
doorway above it when the door is opened, so that the
atmospheres inside and outside the vestibule will not mix.
The tables can be slotted to permit the flames to rise
through them. Each door is opened by a pair of cables
6% which extend vp over sheaves 71 to 2 cross bai 72
fastened to the front end of the rod 73 of a piston that is
disposed in an air cylinder 74 mounted on top of the vesti-
bule. When air is admitted to the front of the cylinder
the door is raised. : o
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The lower part of the vestibule contains a roller con-
veyer in which the rollers 76 have sprockets 77 on their
outer ends. These sprockets are driven by a chain 78
above them which also extends around sprockets 79 -sup-
ported by the vestibulée and under a drive sprocket 81
at the top of the vestibule. This drive sprocket is driven
by an air motor 82 suspended from the top of the vesti-
bule. Some of the conveyer rollers above each tank are
connected together in a group by mounting them in the
lower part of a framework 83 which is slidable vertically
on guide rods 84 rigidly mounted in the vestibule. Each
framework and the rollers journaled in it form an ele-
vator that can be lowered into the underlying tank by

a cable 86 that passes over a sheave 87 in the upper.

part of the vestibule and extends out through the back
of the vestibule to the rod 88 of a piston in an air cylin-
der 89 mounted on top of the furnace or the cooling
chamber, as the case may be. Due to the fact that the
driving chain 78 for the coamveyer rollers engages the
tops of the roller sprockets 77, the rollers of the eleva-
tors can be lowered into the tanks without interference
from the chain and yet be driven by the chain when they
are in their upper position. The openings in the bottom
of the vestibule are surrounded by casings 91 that ex-
tend down into the liquid in the tanks to seal those open-
ings from the outside air. When the elevators -are in
their upper position and the charging doors of the fur-

nace and cooling chamber are raised to open them, bridges -

are formed between the top of the elevator rollers and
the interiors of the furmace and cooling chamber by
means of horizoatal plates 92 and 93, mounted in the
lower parts of the door-supporting frames 16 and 26,
respectively.

The liquid in tank 61 in front of the furnace is circu-
lated by means of a pump 95 mounted on one end of
the tank. The pump has an inlet pipe 96 and an outlet
pipe 97 that extends down into the tank to connect to
perforated horizontal headers 98 and 99 along opposite
sides of the tank. The liquid may be heated by an elec-
tric heater 101 in the bottom of the tank, or cooled by
water-cooled hollow plates 162 immersed in the liquid at
one end of the tank.

The liquid in the other tank may be circulated by a
propeller 104 driven by an electric motor 105 mounted
on one end of the tank. This tank also contains hollow
electric electrodes 106 for heating the liquid. If it is
desired to cool the liquid instead, the current to the
electrodes is turned off, and cooling air is circulated
through them.

In wsing this apparatus, the work is placed on the
roller conveyer in front of the furnace by inserting it
through the opened vestibule door 63. This door then
is closed and furnace door 15 is raised to open it. The
work then can be pushed into the furnace by means of
a rod extending through a port in the vestibule door.
After the desired heating in the furnace, the work is
withdrawn onto the conveyer, and if it is to be quenched
in oil, the conveyer rollers above tank 61 are lowered
with the work into oil in that tank. After quenching,
the elevator raises the work back to the level of the con-
veyer, from which it either can be withdrawn through
the adjacent vestibule door, or it may be reintroduced
into the furnace for drawing after the latter has been
cooled down. When the furnace is being operated with-
out a protective atmosphere, it is cooled by closing valve
54 and opening valve 55 to introduce outside air. If the
furnace is operating with a protective atmosphere in it,
it can be cooled by closing valve 51 and opening valves
49 and 53 so as to circulate the furnace atmosphere
through the cooling chamber to cool that atmosphere
without admitting outside air.

In case of austempering or mariempering operations,
the heated work is withdrawn from the furnace as before
and the conveyer rollers are driven by means of the

chain 78 so as to convey the work to the vertically mov-
able group of rollers in front of the cooling chamber.
These conveyer rollers then are lowered so as to lower
the work into hot salt in tank 62. After this operation;,
the work can be withdrawn through vestibule door 64.

In case of brazing operations, the work is removed
from the furnace and transferred by the conveyer to a

_ point in front of the cooling chamber. Door 24 then is
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raised and the work is pushed into the chamber, from
which it can be removed through rear door 3¢ after the
work has cooled sufficiently.

The gas generator 6 above the furnace heating cham-

_ber provides a non-cxidizing, non-decarburizing atmos-

phere to protect the work in the heating chamber. In
operating generator 6§ with manufactured gas, additional
hydrocarbon gases or liquids can be introduced into the
generator through passage 11 as desired.

When carburizing, recarburizing, nitriding or dry cy-
aniding, recirculation of the furnace gases through the
heating: chamber is required. This is accomplished in
the manner that has been described above. In carburiz-
ing or recarburizing, a hydrocarbon gas is introduced into :
hollow block 8 through passage 10. For dry cyaniding,
a hydrocarbon gas and ammonia are introduced, while
for nitriding, only ammonia is used.

It will be seen that many different heat treating op-
erations can be accomplished with this apparatus, and
that work can be transferred horizontally and vertically
between the different chambers and tanks without expos-
ing it to the outside atmosphere. Operations that are
possible with this apparatus include the following: dry -
cyaniding, brazing, austempering, martempering, drawing
and tempering, nitriding, hardening, high speed harden-
ing, age hardening, case hardening, annealing, cycle an-
nealing, spheroidizing, -carburizing, recarburizing, nor-
malizing, oil tempering and solution heat treating.

According to the provisions of the patent statutes, I
have explained the principle of my invention and have
illustrated and described what I now consider to repre-
sent its best embodiment. However, I desire to have it
understood that, within the scope of the appended claims,
the invention may be practiced otherwise than as spe- :
cifically illustrated and described.

I claim:

1. Universal heat treating apparatus, comprising a fur-
nace with a doorway, a cooling chamber with a door-
way, a vestibule forming a closed passage connecting said -
doorways, doors for said doorways, a roller conveyor in
the vestibule for conveying work from the furnace to
the cooling chamber, sprockets mounted on the ends of
the conveyor rollers, an endless driving chain normally
meshing with the tops of all of said sprockets for turn-
ing the rollers, an open top tank below said conveyor, a
group of the conveyor rollers above the tank being mov-
able as a-unit downward into it, and means for moving
said group of rollers downward away from said chain to
lower work into the tank. ’ )

2. Universal heat treating apparatus, comprising a fur-
nace with a doorway, a cooling chamber with a door-
way, a vestibule forming a closed passage connecting said -
doorways, doors for said doorways, a roller conveyor in
the vestibule for conveying work from the furnace to .
the cooling chamber, the top of the conveyor being above
the level of the bottoms of the doors, means for raising
said doors, bridges below said doors and elevated with
said raising means for bridging the space previously oc-
cupied by the doors substantially at the level of the top
of said conveyor, an open top tank below said conveyor, .
a group of the conveyor rollers above the tank being
movable as- a unit. downward into it, and means for
moving said group of rollers vertically.

(References on following pagé)
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