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a corporation of Pennsylvania. .

Application January 12, 1938, Serial No. 184,554
11 Claims. (CL 266—5)

My invention relates to heat-treating systems
and particularly to furnaces suited for carburiz-
ing or other heat-treating processes. involving
high-temperature application of suitable chem-
ically-active gas to work Pieces under treatment.

In accordance with one.aspect of my invention,
the retort for containing the work pieces remains
in the furnace during loading, treatment, and un- _
loading, and the sealing arrangement, for pre-
venting ingress into the retort of atmospheric
air or leakage from the heating chamber of the
furnace,
in, is constructed to allow the retost to expand
and contract, without appreciable restriction by
the retort cover, the seal structure or stationary
parts of the furnace, and without impairment of
the efficacy of the seal, . S

Further in accordance with my invention, seal-
ing of the retort is effected by fluidic material,
such as fine sand having suitable, generally low,
angle of repose,
to prevent entrainment of particles of the seal-
ing material by the retort atmosphere, especially
when forcibly stirred or circulated. . '

Preferably, a floating member of the seal struc-

ture additionally serves as an inner cover or wall -

which more or less

completely closes the heating -
chamber when the

outer or retort cover is re-
heat between suc-

cessive runs of the furnace. - - R
My invention further resides in the features of
construction, * combination and arrangement

For an understanding of my invention and for

Nustration of various forms thereof, reference is
. to be had. to the ‘accompanying drawings, in
which: S

Fig. 1is a front elevational view, mainly in see~

_ - tion, of & heat-treating furnace;
.40

45

50

65

Fig. la is a detail view of g sealing ring mount-
ing shown in Fig.1; a K

Fig. 1b is & detail view, on enlarged scale, of &
part of seal structure shown in Figs. 1 and 1a;

- Fig. 1lc is a detail view, largely in section, of a
‘fan shaft seal shown in Fig. 1; .

Fig. 2 is a front elevational view, largely in sec-
tion, of a heat-treating furnace utilizing a modi-
fied seal construction; . - . ’ i’
- Fig. 2a is a sectional view on enlarged scale of
seal structure shown in Fig. 2; .

Figs. 2b;, 2¢ and 2d are detail sectional views
showing other sealing arrangements;

Fig. 8 is a fragmentary, front elevational view,
largely in section, of ‘a heat-treating furnace
showing a modified form of hester construction;

or leakage from the retort of ‘gas there-

- metal base plate

and suitable bafes are provided .

‘furnace comprises

‘mace is adapted to
“erally of circular cross-sectio

several short sections secured,

-hooks or eyes 13 to facilitate

Fig. 4, in general similar to Fig. 2, ilustrates a
different fan construction and modified form of
agent-introducing device; . ) .

Fig. 5 is a horizontal sectional view taken on
line §5—F5 of Fig. 4; - o

Fig. 6 is a vertical sectional view, partly in ele-
vation, of g furnace heated by combustion;

Fig. 7 is a plan view of the
vane construction of Fig. 6;

- Fig. 8 is & front elevational view,

partly in sec-
tion, of Fig. 7; :

fan and associated.

10

Fig.'9 is a ‘sectional view, with electrical dig-

gram, showing an arrangement for igniting ex-
hausted treating gases. ~ :

 Referring to Fig. 1, the furnace F comprises a

above the fioor by Che
outer metal shell member 3 suitably attached to
the base member {, as by screws 4 and .angular
members§, surrounds the layers of bricks 6,6 of
suitable heat insulating material such as diatoma-
ceous earth brick and a layer of bricks 1, prefer-

ably of suitable refractory material, such as fire--

brick, which line or form the side wall structure
of the heating chamber H of the furnace. . The
bottom wall of the heating chamber and of the
& plate 8 of suitable refractory

16

Supported at suitable height .
the standards or legs 2. The -

20 -

material, which rests upon the plate 9 of suitable -

heat-insulating msterial which,
ported by the base plaie 1.

The channel member 10

in turn,’is sup-

in the base of the fur-
receive the lower end of a
tubular retort member. {1, preferably or gen-

struction specifically illustrated, is comprised of
each other. Preferably the retort, as well as
other metal parts of the furnace interior, is of

30

, Which, in the con- -

36

nickel-chromium alioy or the like. Near its lower.

end the retort i provided with an inwardly di-

- rected flange 12 which rests-upon the upper inner

edge of the channel member 10 and prevents the
sealing material from being drawn from the chan-

el into the retort when the atmosphere therein is

forcibly circulated, as hereinafter described.
‘Near its upper end the retort is provided with
‘cumferentiaily spaced inwardly directed lifting

withdrawal of the

retort from the furnace for replacement or repair.

Normally, however, the retort remains In the fur-

nace dutring loading,

treatment, and unlcading
of the work. ’

50

- The channel member 10 in the base of the fur- <~ '

~ nace holds a suitable quantity of sealing material

" which, for the particu]a; purposes herein specif-

b5
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aluminum-oxide, 3
ke material capable of withstanding high tem-

peratnresand"ﬂnidic”intheseueitisapable

" of flowing about the lower edge of refort if during’

and contraction of the retort and upon
insertion inte or withdrawsl from channel {8

should have & low angle of re-
pose; alternatively, the fluidic sealing material
may be of any liquid ,pable of maintaining in-
tesrityofthesedundertheeondiﬁms,physicd
mode of heat-treatment.

Prom the exterior of the retort, near the upper
end thereof, project several pairs of abutments
& for engaging the members {§ projecting in-
wardly from the channel member [§ which nor-
mslly surrounds the retort ff. As shown in Pigs.
1ig and 18, the channel {§ is retained in the posi-
tion shown in Fig. I by keys 17, each of which
extends vertically between a pair of sbutments
1% on the retort and a pair of abutments I§ on
the channel. the wire or cotter pin I§ preventing
the key from dropping from piace. By this
construction, the retort and the channel mem-
ber 6 may move relatively with respect
to each other during their heating and cooling
without production of strain due to-differences in
expansion and contraction of these two members.
The channel member [§ is mounted upon or re-
maved from the retort while the retort is out of

the furnace. To remove the channel {6, the keys -

71 and their retaining wires 18 are first removed;
then channel {6 is rotated sufficiently to effect
disengagement between the pairs of lugs i4 on
the retdrt and pairs of lugs {5 on the channel
to allow the channel to drop clear of the refort.
To position & channel member 6 on the retort

the operations are performed in reverse sequence.

The channel i6 provides support for another
body of sealing material which is preferably of
the same fluidic character as that retained by
channe! (0. When channel {6 is in position in
the furnace, Pigs. 1 and la, it receives the out~
wardly and downwardly directed flange {8 at the
upper end of the retort, and also receives the.
lower end of the flanged member 20 depending.
from the cover 2{ which may be raised with re-
spect to the supporting member 22 pivotally
mounted on one side of the furnace to afford ac-
cess to the furnace retort for loading. )

By the construction described the retort 11, the
channel member 8, and the cover plate 28 are
each free to move with respect to the other and

to the main body of the furnace, when subjected

to thermal stresses arising from their expansion
and contraction during heating and cooling of
the furnace, without any impairment of the seals
at either end of the retort whose purpose is to
prevent leakage into the retort from the heating
chamber or from outer atmosphere, and to pre-
vent leakage from the retort to the heating cham-
ber or to atmosphere. The absence of any rigid

connection. between the retort and stationary .

structure of the furnace, between the cover and
the retort, and between the cover and stationary
structure of the furnace, results in increased life
of these furnace parts and freedom from break-
down of the seals during a run with consequent-
adverse effect upon the work under treatment. -

. by the packing

. engages the outer periphery

2,168,038

In particular, the floating mounting of the chan-
nelupemftstheretcﬁtoexpandandcontmct
witmrutrﬁntimposedbythechannelarthe
cover flange 26. :
rorsupporﬁngtteworkpieceswithmthere-
tort, and to fscilitate loading and unloading,
there is preferably provided a removsable work

buket!lhnvin&liiﬁngeyesﬂaﬁtheupperend‘

thereof and provided at the bottom with = grid
or. grating 25 which supports the work pieces.
The lower end of the work baskel 23 is support-
ed by the member 26 having several Tegs 26¢ which
extend through the base of the furnace and rest
upon the base plate f. The central portior of the
member 26 is open and shaped to provide & duct
from the underside of the work basket to the fan
271 in the base of the retort. The deflection plate
28 which rests upon the bottom of the furnace is
suitable curved to direct the atmosphere circu-
Iated within the retort by the fan toward or from
the fan depending upon: the direction of circula-
tion. Preferably, as shown in Fig. I, the direc-
tion: of circulation is such that the atmosphere
in the retort passes downwardly through the work
basket to the fan and thence upwardly around
the work basket to the top of the retort.
When the fan 2T is of the blower t¥pe or of the
propelier typewith high bladeangle toobtainblow-
er characteristics, the gases swirl about the work
basket as {heyadvanceaxially toward the topofthe
retort. Since the deflection plate 28is of diameter
suitably less than the internal diameter of the re-
tort to avoid any restriction of the retort during
{ts contraction, there is tendency for the swirling
gases to draw the small particles of sealing ma-

terial trom the channel {0 into the treating cham- -

ber but this depletion of the seal is precluded
by the Inwardly directed fiange {Z of the retort.
The swirling action of the gases also tends to

10

draw particles of sealing material from the upper 40

chanmel 6 inte the retort but this is effectively
prevented by the small vanes or swirl-breakers 28
depending from the cover plate 20 near its region
of approach to the upper rim of the retort 1f.

The fan 27 is driven at suitably high speed,
for example, 1800 revolutions per minute, by the
motor 30 suspended from the base plate § of the
furnace by the brackets 31.

The fan shaft 32 extends loosely through the
member 33, mounted in the base of the furnace
and, preferably, as shown, provided with a passage
{86 for circulation of water or other cooling
lquid.
ring 18T (Figs. 1 and 1C) of rub-~
ber or the like, compressed between the bottom
of member 33 and the housing of motor 30 when
the latter is drawn into place by bolts 3ia. The
upper bearing of the motor comprises the housing
{08 preferably integral with the top cap 1088 and
mounting brackets 31. Within the recess 110 of
the bearing housing is disposed, at the upper
end of the recess, the packing or sealing ring 111,
of suitable material, preferably “Duprene” or
like material, unaffected by oil or grease, whose

-upper edge and outer periphery engage the inside

The inner periphery of ring {1l
of the upper part of
the metal seal member {{2 having a shoulder
which engages the lower edge of the packing
ring {11; the inner diameter of member {12 is
slightly greater than the diameter of motor shaft
32q. Within a recess

of the housing.

thickness somewhat less than the depth of the
recess. Between the upper fece of ring f13 and

At its lower end the member 33 is engaged.

70

in the lower face of the
-member 112 is disposed the thrust washer 113 of

75."
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the member 112 is disposed a thin metal annular
diaphragm f I4, specifically copper, the inner edge
of which is pressed downwardly by a plurality of
springs 115 disposed in recesses 116 in the upper
part of member 112; the outer periphery of-dia-
bhragm 114 is brazed or welded to sealing mem-
ber 112 and the inner periphery thereof is similar-
ly fastened to the thrust.ring (13 thus to form
8 gas-tight seal. The lower lapped surface of
ring- 113 and the upper lapped surface of race
123 rotatable with shaft 32q¢ provide a sliding gas-
tight seal lubricated as described hereinafter.
The stationary races {17, 118 of the two ball bear-
ings shown lie within the housing 108 below the
rings 112 and 113 and are held in place by the
ring 119 held in position by a plurality of bolts 120
which pass downwardly through the housing 108
and which, at their lower ends, threadably engage
the ring or plate 119. The rotating race 121 of
the lower ball bearing abuts against a shoulder
122 on the motor shafi 32q.

Preferably each of the ball bearings is provided
with a thin metal ring 124 secured as by welding
to the associated stationary race and extending

almgst into contact with the outer periphery of-.
the corresponding rotating race to serve as a -

grease retainer. The passageway 125 through the

housing permits the upper motor bearings to be

filled with s suitable lubricant. -
Transfer of gases to or from the interior of the

‘retort along the fan shaft is Prevented by the

packing rings 107 and [, the bronzed or welded
connections of diaphragm {14, and the lubricated,
lapped, engaging surfaces of thrust bearing i3
and bearing race 123.

Attached to the .upper end of the motor shaft
320 within the cap 109 is the fan 126 for cooling
the motor windings and the upper- bearing,

Preferably, as shown in Fig, 1C, the fan shaft
and the motor shaft though functionally integral

are disconnectable to facilitate assembly and re-
.Dlacement of either the fan or the motor; specifi-

cally, the motor shaft 32a-is hollow and is pro-
vided at its upper end with an internal taper to fit
the taper of the fan shaft 32. =

The space between the outside of the wall struc-
ture of the retort and the Inner face of the heating

chamber is heated in any suitable manner; in the

particular arrangement shown in Fig. 1, the rib-
bons 34 of suitable resistance material, such as
nickel-chromium alloy, are hung from the refrac-
tory blocks 1 lining the heating chamber and
suitably connected as by conductors 85 to termi-
nals 36 connected to a source of electric current,

Preferably, as shown, there are provided several

passages 37 for admitting air at suitably low rate

‘to the lower end of the heating chamber, and at
the upper end of the heating chamber the blocks .

38 are slightly spaced from the outside of the
channel 16 and from the lower side of the cover
21 to afford for the heated air an exhaust passage
33 from the heating chamber. Consequently,
during heating of the furnace there is movement
of hot air about the channel 16 which is effective
to minimize differences of temperature in different

portions of the channel and thus reduce strains
- tending to shorten the life of the channe]l mem- -

ber 16. :
Since the channel member 1§ substantially
closes the top of the annular heating space about

.the retort even when the main cover 21 is removed
for loading or unloading of the retort, the heat -

of the heating chamber is to substantial extent
conserved. . The air admitted to the heating

chamber by passages 37 is also effective to com-

bust any carbonaceous material which may leak
into the heating chamber and which otherwise
might be deposited on the
ments and cause trouble
grounds.

For carburizing the pieces in the work basket,
a8 suitable carburizing agent, for example, fusel
oil, dipentine, butane, or natural gas, is fed, pref-
erably at metered rate as by a positive displace-
ment pump P, to the nozzle 40 from which it
drops, through the tubular member 41 extending
through the cover 21, into the upper region of the
reaction or treating chamber defined by the re-
tort, the cover member 20 and the seal construc-

by short circuits or

tion. The carburizing agent when introduced into-

the furnace in liquid bhase is vaporized in the
region immediately adjacent the top of the work
basket and the vaporized liquid is immediately
brought into contact with the load in the work
basket. ' By introducing the carburizing agent,
in liquid, gaseous or vapor phase, in this region
of the path of the circulating atmosphere of the
retort, it is insured that the Zone of primary dis-
sociation or cracking shall extend through the

load, affording carburization at high rate and

without need to supply the agent in such excessive
quantity that deposits of soot oecur which deposits
not only defeat the burpose of high rate of feed of
the carburizing agent but also produce non-uni-
formity of the carburized case upon the work.
This and other herein described . constructions are
suited for performing the methods of carburiza-
tion described and claimed in my copending ap-
plication Serial No. 183,618, filed January 6, 1938.

To prevent, when the agent is introduced into
the furnace in liquid or vapor phase, impingement
of unvaporized carburizing agent upon the top of
the load, which would tend to produce a cold spot

during treatment and consequent inferior car-

burization of the work within the cold spot, there
is provided, as described and claimed in my afore-
said copending application, the vaporizing plate
42 directly below the tubular member 41 and sup-
ported therefrom by the ‘spaced members 43.
During operation of the furnace the plate 42 is at
high temperature sufficient immediately to va-
porize any of the carburizing agent
it in liquid or vapor form. The vaporized agent
is immediately entrained by the
mosphere and passes therewith- downwardly into
contact with the work to effect 'carburization
thereof, : o

The pipe 44, through the cover of the furnace,
provides for continuous discharge of. the ex-
hausted treating gases which, for purposes of
safety to the operator, are burned as they issue
from the pipe 44a, adjacent the open end of which
there is preferably provided a continuously oper-
ating igniting device 48, for example, g, gas flame
or an electric spark. .

. During operation of the furnace, and particu-
larly at the region adjacent the lower end of pipe
44, the furnace pressure is slightly higher than
atmospheric; consequently, there is no tendency
for atmospheric air to enter the retort through
Pipe 44. Preferably, the exhaust pipe 44 is of sub-
stantial diameter, much -larger than pipe 44q

‘which is carried by the cover .47 for the chamber

48 at the upper end of pipe 44. When it is desired
to lift or replace the retort cover 21, the cover 41

8 .

electrical heating ele- -
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for chamber 48 is opened to permit the pressure in

the retort rapidly to assume equality with the at-
mosphere; otherwise, there is tendency for the
sealing material in the- channel 16 to be sucked

into the retort upon lifting of the retort cover or
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-ber 50. (Fig. 2a).

blown from the channel into thé heating cham-
ber during lowering of the retort cover.
Though particularly suited for carburizing,

the furnace of Fig. 1, and of all the other fig-

ures of drawing, is suited for other modes of
heat treatment such as nitriding, bright an-
nealing, tempering, hardening, toughening and
the like, in which the work, while heated, is sub-
jected to an atmosphere comprising a vapor or
gas which, obtains-or preserves the desired char-
acteristic composition of the surface, or the sur-
face and subsurface of the work pieces.

When any of the furnaces disclosed are used
for carburizing, the agent may be any suitable
carbonaceous compound, for example, a hydro-
gen, carbon compound, such as butane, pro-
pane, hexane, ethane, or a hydrogen, oxygen,
carbon compound such as fusel oil, diethylene-
glycol, furfural, diethyleneglycolmonoethylether,
or a mixture of such compounds.

Since, in many respects, the furnace construc-
tion shown in Fig. 2 is the same as that shown
in Fig. 1, thosc elements corresponding to like
elements of Fig. 1 are identified by the same
reference characters; discussion of Fig. 2 is con-
fined to features not present in Fig. 1 or therein
appearing in modified form. .

The retort {ia of Fig. 2 is provided at its up-
per end with a channel 49 containing a body
of suitable sealing material, preferably of the
character previously herein mentioned, and with
an inwardly and upwardly directed bafile mem-
The stationary channel mem-
ber 16a at the upper end of the wall structure
of the heating chamber contains another body
of suitable sealing material, for example, of the
fluidie character previously specified. The float-
ing seal member 51, which closes the top of the
annular space between the outside of the retort
{ia and the inner wall of the heating chamber

H, is provided at its outer edge with a flange

52 received by the sealing material in the chan-
nel 16a and near its inner edge is provided with
a flange 53 received by the sealing ma.tenal in
channel 49 at the top of the retort.

Desirable swirling of the gases about the re-
tort and within the annular heating space is
produced or enhanced by the vanes 56 (Fig. 7)
attached to the deflection plate 28 in the bottom
of the retort.

The flange 54 extending downwardly from the
floating. seal member 51 between the adjacent
faces of members 49 and 50, provides a tortuous
path effective to prevent the swirling action of
the circulating atmosphere from drawing parti-

cles of sealing material from channel 49 into-
The lower edge of flanged member

the retort.
20 of the furnace cover 2| is also received by
the sealihg material in the channel i6a. )

When the cover 21 is in closed position, the
atmosphere within the retort is effectively iso-
lated from the heating chamber and from the
atmospheric air; when the. main cover 21 is
moved to its open position for insertion or with-
drawal of work, the floating seal member 51
serves as an auxiliary cover for the annular heat-
ing chamber to conscerve its heat energy and
so reduce the time and cost of the next run. -

The cover 21, the floating seal member §i,

y and the retort are all free to move with respect
to each other and with respect to the stationary

structure of the furnace; each of these members
is free to expand and contract during operation
of the furnace without distorting -or being dis-

‘torted by any of the other members and with-

2,168,028

out impairment of the seal construction wlnch
remains effective to prevent poliution of the
treating atmosphere in the refort by leakage

from the heating chamber or from the atmos-

phere external to the furnace.

For feeding carburizing agent to the reaction
chamber comprising the retort Ila, the fHoating
seal 51 and the cover 21, there is provided, in
the particular arrangement of Fig. 2, a tank 58
for holding a suitable carburizing liquid, a posi-
tive displacement pump P, preferably of the
type utilized for feeding fuel to a Diesel nozzle,
a motor 60 for driving the pump, and a nozzle
61, preferably of the type used to inject fuel into
a Diesel engine, mounted upon the cover 24 and
extending through it to project a jet or spray of
carburizing agent into the region above the
work basket 23. The hot gases circulating in
the reaction chamber entrain and vaporize the

introduced carburizing agent, raise it to crack-

ing temperature, and carry it and products of
its dissociation downwardly through the load.

10

15

20

By injecting the fresh carburizing agent imme- -

diately above the load, the direction of circula-

tion of the gases being as indicated by the ar-

rows, it is provided, in accordance with my afore-
said copending application, -that the primary
cracking of the agent shall continue throughout
the load, affording high rafte of carburization.
In the sealing arrangement shown in Fig. 20,
the annular sealing member 62, whose flange 63

25

30

generally corresponds to the flange 52'of sealing -

member 51 of Fig. 2, is connected to the upper

end of the retort 11b by the annular corrugated

member 64 which permits the retort to expand
or contract without distorting or being distorted
by the sealing member 62. The floating sealing
member 62 prevents communication between the
heating chamber and the atmosphere in the re-
tort, and serves to conserve the heat of the
heating chamber when the cover 21 is removed
for loading or unloading of work. ,

The construction shown in Fig. 2¢ is quite
similar to that of Fig. 2b, the difference being

that the bellows or expansion member provided

by the corrugated member 64a is disposed ver-
tically at the top of the retort lic instead of
substantially horizontally as in Fig. 2b. In both
modifications, the annular sealing member 62
or 62a and the retort are floatingly mounted to
permit them to move with respect to the retort
during expansion and contraction of the seal
and the retort. Both the seal and the retort
are also free to move with respect to the flanged

- cover member 20 whose movement, during ex-

pansion and contraction, does not restrict the
movement of the retort or the sealing member.
The nature of the sealing material in the flange
16a is such that it flows upon movement of the
flanges 20 and 63 incident to their heating and
cooling during operation of the furnace to pre-
serve the sealed relation of the reaction cham-
ber with respect to-the heating chamber and

" atmospheric air; specifically, the sealing mate-
rial may compnse any of the substances herein
- mentioned as suitable.

- In the modification shown in Fig. 2d, the top
of the retort 11d, is provided, like the retort of

" Fig. 1, with an integral outwardly and down-

wardly directed flange {9. .In this modification,

-however, the flange is received by the. statlona.ry
‘channel (6a at the upper end of the heating

chamber wall.. With this construction there is
greater movement of the sealing ﬂange in the
body of the sealing material.
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To minimize temperature differences in the
sealing channel [6q conducive to its distortion,
there are provided
extending from the top of the heating chamber
adjacent to or in contact with the channel {6g
to atmosphere; provision of these passages 39¢
and inlet passages 37 at the bottom of the heat-
ing chamber provide for circulation of air, the
heated gases from the annular heating space pass
adjacent the sealing channels | 6a and so reduce
the difference in temperature between the outer
and inner portions of the channel. :

- The furnace construction shown in Fig. 3 is
Similar to that of Fig. 2 except for the heater
construction. In this modification, the electric
heater 34¢ is made in two or more sections, each
comprising an annular ring of refractory in which
are embedded the turns 87 of a helix or spiral of
resistance wire. The several heating sections are
suitably secured to each other and suspended

from the furnace wall without attachment to the

retort which, as in all modifications, floats be-

’ tween seals at the bottom and upper ends thereof.
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form.

The heat treating system shown in Fig. 4 is
substantially the same as that shown in Fig, 2
except there is provided a perforated vaporizing
plate 68 on the under side of the cover 21 below
the injection nozzle 61 to prevent impingement

of unvaporized heat-treating agent uponthe top .
of the load in the work basket 23. This plate .

which performs generally the same function per-
formed by plate 42 of
the carburizing agent is introduced in gaseous

The fan 27¢ shown in this modificstion is, as
clearly appears in Fig, 5, of the blower type; any
of the other fan constructions herein shown or
described may be substituted therefor. The hot
gases discharged by the fan are caused to swirl,

‘as by vanes 56, as they advance axially in the

annular space between the outside of the work
baskef and the inner face of the retort. In the
region above the top of the work basket the swirl-
ing gases entrain the freshly introduced car-
burizing agent and move it downwardly through
the load. Entrainment of the sealing material
by the swirling gases is prevented at the lower
end of the retort by flange 12 and at the upper
end of the retort by bafile 50. :

The furnace construction shown in Fig, 6 is
substantially the same. as, or similar to that of,
the other modifications except for the method
of heating the retort. In this modification, the
retort is heated to the desired temperature, de-
pending upon -the nature of the heat-treatment,
by combustion in the annular heating chamber
H of the furnace, Specifically, one or more burn-
ers 89 supply a suitable combustible mixture,
for example, a mixture of fuel gas, or liquid fuel,
and air to the bottom of the chamber H where
it is ignited, as by a jump spark device 10. Pref-
erably, the burners 69 enter the heating cham-
ber tangentially to cause the burning gases and
products of combustion to swirl around the retort
as they advance upwardly and axially thereof
toward the outlet duct 11 at or near the upper
end of the heating chamber., .

The fan 271p for forcibly circulating the at-
mosphere within the reaction chamber into con-
tact with the retort for absorption of heat for
subsequent transfer to the work to raise its tem-
perature to heat-treating temperature, and for
equalization of the
load, may be cf the type, shown in Figs. 7 and 8,
having both blower and propeller characteristics;

2 multiplicity of outlets 39¢ )

- the top of the load.

“of internal combustion

Fig. 1 may be omitted if

temperature throughout the

-5
the fan 215, Fig. 7, rotates in clockwise direction
to cause the gases to swirl in that direction ag
they advance upwardly in the retort. By revers-
ing the direction of rotation of the fan, the gases
may be caused to circulate in reverse direction in
the reaction chamber, i. e., the gases will be
forced upwardly through the basket rather than
downwardly. It is not desirable, however, that
this direction of rotation be utilized, particularly
when the furnace is used for carburizing, hecause
primary cracking of the carburizing agent woulg
occur outside of the work zone and result in depo-
sition of soot on the bottom of the load and low
carburizing power of the atmosphere surrounding

In Fig. 9 there is diagrammatically shown s
suitable arrangement for igniting the gas issuing
from the retort of any of the carburizing fur-
naces herein described. . Briefly, s spark plug 12,
such as ordinarily utilized to ignite the charge
engines, is screwed into
8 metal bracket 13 attached to the outer end of
the exhaust pipe 44 of the furnace. One elec-
trode 74 of the spark plug is connecied to one
terminal of the high tension transformer or spark
coil 75 whose other terminal is connected 1o the
exhaust pipe 44 electrically connected
13 to the shell electrode 76 of the spark plug.
The switch 17 for controlling the primary circyit

-of the spark coil or transformer 75 is preferably

Interlocked with the switch which controls the
fan motor 30 and/or the pump motor 62 to in-
sure that whenever the furnace is in operation
the gases issuing from it will be ignited.

It is to be understood my invention is not lim-
ited to.the forms thereof specifically illustrated
and described, but is coextensive in scbpe with
the appended claims.

What I claim is:

1. A heat-treating furnace comprising a heat-
ing chamber, a retort in said heating chamber

-having a channel at its upper end for holding a
.body of fluidic sealing material, a second channel

for holding a second body of fluidic sealing ma-
terial disposed about said heating chamber, g
floating seal member affording access to the in-
terior of said retort and. for closing the heating

' chamber space outside of the retort having flanges

immersed in said bodies of sealing material, and a
cover for said retort having a flange received by
said second-named body of sealing material and
removable for access to the interior of the retort

-~while sald sealing member is in place.

2. A heat-treating furnace comprising a heat- -
ing chamber, a -retort remaining within said
chamber during loading, treatment, and unload-
ing of the work, channel structure at the upper
open end of said retort mounted for movement
with respect thereto and containing Auidic seal- -
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ing material, and cover structure for closing said *gg

furnace including a sealing flange received by -

. sald material to isolate the space within the re.”

tort from the heating chamber space outside the
retort and extending therefrom to overlie said
heating chamber space outside of the retort.

3. ‘A heat-treating furnace comprising a heat-
ing chamber, a retort remaining within said
chamber during loading, treatment, and unload-
Ing of the work, channel structure loosely sup-
ported from the upper open end of the retort and
containing fluidic sealing material, and cover
structure for closing the upper end of said retort
having a sealing flange received by said ma-
terial and extending beyond the flange to close
the heating chamber space outside of the retort.
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4. A heat-treating furnace comprising a heat-

* ing chamber, a retort remaining within said
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chamber during loading, treatment, and unload-
ing of the work, channel structure within said
chamber at the upper open end of the retort and
containing fluidic sealing material, and means for
closing the upper ends of said chamber and .said
retort comprising cover structure having a sealing
flange received by said material, extending out-
wardly to close the heating chamber outside of
said retort, and having a central opening substan-
tially corresponding with the open top of the
retort, and a second. cover structure movable to
open or close the top of the retort while said first
cover structure is in place.

5. A heat-treating furnace comprising a » heat-
ing chamber, a cover for closing said heating
chamber, a retort remaining in said. chamber
during loading, treatment, and unloading of the
work, channel structure within said heating
chamber loosely mounted at the open upper end
of said retort and containing fluidic sealing ma-
terial, and a sealing flange depending from said
cover for reception by said material to complete
isolation of said retort when said cover is in
position to close said heating chamber.

6. A heat-treating furnace comprising a heat-
ing chamber, a retort remaining within said
chamber during loading, unloading, and treat-
ment of the work, channel structure at the upper
open end of said retort disposed within said cham-
ber and containing fluidic sealing material, cover
structure for closing said chamber, means for
isolating the retort atmosphere from the heating
chamber space outside of the retort comprising
a, peripherally continuous flange received by the
sealing materidl in said channel structure, and

means carried by said cover structure for feeding

treating agent through the cover structure within
the periphery of said flange for discharge into

_ the isolated treating chamber defined by said re-
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tort, said cover structure, and said flange.

7. A heat-treating furnace comprising a heat-
ing chamber, a retort remaining within said
chamber during loading, 'unloading and treat-
ment of the work, channel structure at the upper
open end of the retort containing fluidic sealing
material, cover structure for closing said cham-
ber, structure including a flange received by said
sealing material cooperative with said retort and
said - cover structure for defining an. isolated
treating chamber, and means for agitating the
atmosphere within said treating chamber com-
prising fan structure within the retort.

8. A heat-treating furnace comprising a heat-
ing chamber open at its upper end, a channel in

the base of said chamber containing fluidic seal- .

ing material, a fan rotatable above and adjacent
said base within the periphery of said channel, &

80 removable tubular retort open at both ends and

2,168,028

whose lower end is received by said channel for
closure by the base of said chamber, a second
channel containing fluidic sealing material at the
upper end of said retort, and means for closing
the upper ends of said chamber and said retort
comprising a sealing flange received by said sec-
ond channel and cover structure extending out-
wardly from said flange to cover the heating

chamber space outside of said retort and inwardly

from said flange to cover the open top of said
retort.

9. A heat-treating furnace comprising a heat-
ing chamber open at its upper end, a channel in

the bottom of said chamber containing fluidic.

sealing material, a fan rotatable above and ad-
jacent said base within the channel outline, a

- removable tubular retort open at both ends and

whose lower end is received by said channel for
closure by the base of said chamber, a second
channel containing fluidic sealing material at the
upper end of said retort, and means for closing the
upper ends of said chamber and said retort com-
prising cover structure overlying the heating
chamber and retort therein and a sealing flange
depending therefrom for reception by said second

. channel member to confine to the retort the at-

mosphere agitated by said fan.

10. A heat-treating furnace comprising a heat-
ing chamber open at its upper end, a channel in
the bottom of said chamber containing fluidic
sealing material, a fan rotatable above and ad-
jacent said base within the channel outline, a
tubular retort open at both ends and whose lower
end is received by said channel for closure by the
base of said chamber, a second channel contain-
ing fluidic sealing material at the upper end of
said retort, and means for closing the upper ends
of said chamber and said retort comprising cover
structure overlying the heating chamber space
outside of the retort having a sealing flange re-
ceived by said second chinnel member, and a sep-
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arate cover structure overlying the top of the re-

tort and removable for loading or unloading there-’

of while said first cover structure is in place.
11. A heat-treating furnace comprising a heat-

. ing chamber, a retort remaining in said chamber

during loading, treatment, and unloading of the
work, cover structure for closing said chamber
and said retort therein, and means for isolating
the interior of said retort from the heating
chamber outside of the retort comprising a seal-
ing member attached to the upper open end of
said retort, a second sealing member attached to
said cover structure, and an intermediate sealing
member within the furnace free to move with re-
spect to said first and second sealing members
during continued co-action therewith to prevent

leakage.
JOHN w. HARSQH.
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