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4 Claim. (Cl. 214-21) 
This invention relates: to furnaces for theat 

treating metal parts in which the parts are first 
heated in a heating chamber and then; tranSr. 
ferred to a quenching position. 
One object of the invention is to transfer heat 

ed workpieces out of the heating chamber of the 
furnace by a novel mechanism which permits the 
use of an endless conveyor and which prevents. 
any heated portion of the conveyor from being 
aduly Stressed. 
Other objects and advantages of the invention 

Will become-apparent from the following detailed 
description taken in connection with the accom 
palaying drawings, in which 

Figure 1 is a Vertical Sectional view taken reen 
trally and longitudinally: through heat treating 
apparatus embodying the present invention. 

Fig. 2 is a fragmentary-sectional view taken. 
along the line 2-2 of Fig. 1. 

Fig. 3 is a diagrammatic View showing: th 
parts in positions shown in Fig.1. 

Figs. 4 and 5 are fragmentary sectional views 
similar to Fig. 1 showing diagrammatically dif 
ferent positions of the parts of the apparatus. 

Fig. 6 is a fragmentary Sectional view, taken. 
along the line-6-6. Of Fig.1. 
The heat treating apparatus shown in the 

drawings to illustrate the present invention in 
cludes a box-like frame to having an enclosed. 
quenching tank or Wessel - Figid. With the frame 
at One end thereof and adapted at its other end 
to support a furnace 2 in Which work Wis heat 
ed. The WorkW may be a single-piece.or, several 
pieces as shown usually. Supported in a tray: 3, 
the unit being referred to hereafter and in the 
claim either as the Work Or. Workpiece, 
The furnace 2 comprises a muffle 4 having 

top, Side, and botton Walls. 5 to defining, a 
heated chamber 8 and supported by crossbars 
9 on a brick Support. 20. Which is carried by a 

plate 2 extending across the frame 10. Spaced 
from the muffle are brick side and top walls 22 
and 23 which define a chamber 24 surrounding 
the muffle and heated in any suitable way, as by 
fue burners 25 from which heated gases rise, 
through the chamber 24 and escape through a 
top opening 26. At the front end, the furnace is 
closed by a brick Wall 27, having an aperture 28 
formed, therein for the passage of the work W 
into the furnace and Ornally closed by a sliding 
inlet door 29 having a power actuator 30. A 
brick wall 3 at the rear of the furnace is formed 
with an aperture 325therein communicating. With 
a chamber 33 above the body 34 of queraching 
liquid. Within the tank?, which, aperture is nor 
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mally, closed by, an intermediate door. 35. The 
latter is slidable vertically in an extension 36 of 
the top wall 5 and across the aperture2 by a 
power actuator:37...and, when in a closed position, 
engages an extension of the floor of the muffle. 
The workpieces W after being transfered hori 

zontally from the muffle 4 and out through the 
end opening. 32, after raising of the dor. 85 are 
received in the chamber 33 on the fight end.9f 
a horizontal platform 38, which comprises a Series 
of closely spaced rollers 39, journaled on bars 0. 
connected by a yoke... The platfora is nor: 
mally disposed substantially at the level of the 
muffle floor fill, but is slidable along vertical guide 
rails. 2...within the tank: into...and out 9f the 
quenching; fluid 3. Which fills, the tank up to a. 
level below, the muffle floor. To raise and lower 
the platform, the yoke it is Suspended from the 
rod of...a fluid actuator. 43 mounted on the topWall 
44 of the tank. At the rear-end of the platforn 
38, the quenching tank is formed With an outlet 
aperture 85; through.Which the work is removed 
from the chamber above thequenching liquid and 
which is closed by a sliding outlet door; 46 having 
an actuator 4. 
Discharge of the work from the heating cham 

ber. 8, onto the platform. 38 in the chamber 33 
above the quenching liquid is effected by one or 
more endless chains or ; flexible conveyors 8. 
which are slidable longitudinally of the heating 
chamber in recesses. 9. extending along the floor 

of the latter. Herein, there are two spaced 
parallel chains, meshing positively with axially 
spaced sprocketS 50 disposed outside of the cham 
ber 8 and secured to a shaft. 5f. The latter is 
journaled in Suitable: bearings. Supported, on the 
furnace frame, and is connected to and, driven by 
a motor. 52 indicated, diagrammatically, in Fig. 4. 
The chains are pulled by the sprockets along re. 
cesses. 9 in the heating chamber floor, and to 
Ward and through the end aperture 32. From 
the latter, each chain follows a path extending 
first into the chamber 33 above the quenching 
liquid 34, then, downwardly and along a hori 
Zontal passage 53 below the plate 21, and finally, 
along a vertical passage 54 between the front 
furnace wall 27 and the muffle floor and back 
into its recess in the latter. The passage 53 is 
defined by the plate 2, and another plate 55 
Spaced, below the latter and supported on the 
frame. * > ?“?* ° *4*::.x?? 

One.or.inprelugs or abutments, 56 are secured 
to the ghains 48 to engage the work. W. and ad. 
Yance, the same toward and through the end aper 
ture 32 in the rear brick walls. The lugs pro 
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ject outwardly from the chains and, as the chains 
are advanced along the muffle floor, project above 
the latter and engage the part of the Work adja 
cent the floor and facing toward the inlet end of 
the heating chamber 8. In the continued move 
ment of the chains and the lugs, the work is slid 
along the chamber floor, the portions of the 
chains between the lugs and the sprockets 50 be 
ing subjected to the tension of pulling the work. 
To prevent stretching or breaking of the chains 

48 and thereby prolong their service life, the 
invention contemplates arranging the lugs 56 on 
the chains and positioning the Sprockets 50 in a 
novel manner with respect to the heating cham 
ber 8 to insure that the work may be transferred 
Out of the latter without unduly stressing those 
portions of the chains disposed within the cham 
ber during heating of the Work therein. For 
this purpose, each chain has only one lug 56 
thereon which is effective to engage the Work 
and transfer the same out of the heating cham 
ber. Also, the sprockets are spaced from the 
inlet end of the chamber floor along the 
chains and in a direction reverse to the direc 
tion of movement thereof (counterclockwise as 
viewed in Fig. 1) a distance at least as long as 
the heating chamber. With this arrangement, 
the chains may be stopped in Such a position 
during heating of the work that the portions of 
the chains disposed within the heating cham 
ber during the heating will always be on the 
slack side of the sprockets during transfer of 
the work. 

Preferably, to minimize the length of each 
chain subjected to tension, the sprockets are lo 
cated within the chamber 33 adjacent the out 
let aperture 32 of the heating chamber 8 be 
tween the muffle floor and the platform 38 and 
below the level of the muffle floor. Thus, the 
work may be transferred directly from the muf 
fle floor onto the platform as shown in Fig. 5. 

During loading of the work or heating there 
of as shown in Fig. 3, the chains 48 are stopped 
to position the lugs 56 between the outlet end 
of the heating chamber 8 and a point, indicated 
at A, which is spaced from the inlet end of the 
chamber along the chains and in the direction 
reverse to the movement thereof a distance, in 
dicated at B, at least as long as the Spacing of 
the sprockets from the chamber inlet end taken 
in the reverse direction along the chains. Here 
in, this spacing B of the point A from the inlet 
end of the chamber is approximately equal to 
the length of the chamber since the Sprockets 
50 are located adjacent the outlet end thereof. 
The heated portion of each chain, that is, that 
portion disposed within the heating chamber 
with the lugs positioned between the point A and 
the outlet end of the chamber, is indicated at C 
and the remaining or cooler portion is indicated 
at D. 
Means shown diagrammatically in Fig. 4 is 

provided for positioning the lugs 56 between the 
outlet end of the heating chamber 8 and the 
point A during the time that the chains are 
idle. Herein, this means comprises a normally 
closed switch 57 connected in parallel with a 
normally open manual starting button 58 (See 
Fig. 4) in one of two lead lines L1 and La connect 
ing the motor 52 to a source (not shown) of elec 
trical energy. The normally closed Switch is 
shown in closed position in Fig. 4. An actuat 
ing arm 59 for the switch is positioned in the 
path of one of the lugs 56 for engagement by 
the latter to move the arm in a direction to open 
the switch as shown in Fig. 1. 
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Let it be assumed that the chains are in their 

idle position with one of the lugs engaging the 
actuating arm 59 and the Switch 57 opened. 
When it is desired to transfer the Work from 
the heating chamber 8 onto the platform 38, 
the starting button 58 is pressed manually to 
complete the circuit to the motor 52 for driving 
the chains clockwise as viewed in the drawings 
and moving the SWitch actuating lug 56 away 
from the actuating arm to permit the Switch 57 
to close and to energize the motor upon release 
of the starting button. The lugs move with the 
chains into engagement with the work. At the 
time that the lugs initially engage the work (see 
Fig. 4), the heated portions C of the chains have 
advanced beyond the sprocketS 50 and only the 
cooler portions D are disposed along the cham 
ber floor between the sprockets and the lugs. 
Thus, only the cooler portions are subjected to 
tension in the continued movement of the chains 
in which the lugs engage the work to advance 
the same out of the chamber. At the time that 
the work is pushed by the lugs across the gap 
between the muffle floor and the platform and 
onto the latter (see Fig. 5), substantially all of 
the cooler portions have passed beyond the 
Sprockets and the heated portions have advanced 
back into the heating chamber. The motor Con 
tinues to run until the chains are brought back 
to their idle position (Figs. 1 and 3) in which the 
switch actuating lug again, engages the arm 59 
to open the Switch and deemergize the motor. 
To minimize oxidization of the Surfaces of the 

workpieces W during heating and quenching 
thereof, air and moisture are eliminated from 
the quenching liquid 34 as well as from the Spaces 
within the heating chamber 8 and the chamber 
33 above the quenching liquid. For this purpose, 
a non-Oxidizing gas Such as a hydrocarbon gas 
is introduced into the chambers 8 and 33 in 
this instance through a Supply pipe 60 which 
extends from a source of gas (see Fig. 1) dis 
posed outside of the furnace and which com 
municates with the passages 53 and 54 at the 
junction of the latter. Exhaust outlets 6 and 
62 are located respectively in the upper part of 
the heating chamber near the inlet opening 28 
and in the upper part of the chamber 33 adja 
cent the outlet opening 45 thereof. By maintain 
ing a continuous flow of gas in through the Sup- . 

50 ply pipe, the two chambers will be maintained 
under a slight pressure So as to preclude the flow 
of air in through the inlet opening 28 and the 
outlet opening 45. To further exclude air from 
entering the chamber 33 above the quenching 
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liquid 34 through the outlet opening 45, a flaming 
gas curtain, indicated at 63 (Fig. 1) of a well 
known character may be provided acroSS the 
opening. If desired, a similar curtain (not 
shown) may be provided across the inlet open 
ing of the heating chamber. 

For the purpose of cooling the quenching liquid 
Without exposing the same to air, the tank 
containing the liquid is formed with a heat 
eXchanging Wall 64 of the proper surface area 
exposed on One side to the quenching liquid 34 
and On Opposite Side to a cooling medium 65 cir 
culated across the wall in sufficient volume to 
maintain the liquid at a desired quenching tem 
perature. In this instance, the heat-exchange 
between the quenching liquid and the cooling 
medium is effected by a plurality of closed tubes 
or conduits 66 the walls of which form the heat 
exchanging wall 64 and are joined to the tank 
Walls So as to constitute a continuation of the 
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latter and, in effect, form a part of the tank en 
closing the liquid. While the tubes may be dis 
pOSed Outside of the quenching tank, in the pres 
ent instance, they extend into the latter from a 
Source of cooling medium disposed outside of the 
tank, the cooling medium flowing through the 
tubes and the quenching liquid flowing past the 
tubes on the Outer side thereof. 
The cooling Inedium S5, which may be water, 

is circulated through the tubes 66 by a pump in 
dicated diagrammatically at 67 (Fig. 6) and dis 
posed between the tubes and the source of the 
medium. The quenching liquid 34 is circulated 
past the tubes by agitators 68 in the form of fan 
blades fast on shafts 69 which are driven by 
inotOS it mounted on the outside of the side 
Walls of the tank. Preferably, baffles are posi. 
tiomed in the tank to cause ühe liquid to flow in 
a definite path, indicated by the arrows in Fig. 6, 
and circulate efficiently past the tubes. The 
initial removal of oxygen from the quenching 
liquid is effected automatically by immersing a 
few heated neta parts therein prior to in 
inersing the Workpieces which are to be main 
tained bright. 
In the operation of the apparatus above de 

Scribed, the doors 29, 35, and 46 are normally 
closed With the non-oxidizing gas filowing con 
tinuously into the heating and quenching cham 
beS 8 and 33 through the passageS 53 and 54. : 
ASSuining that the chambers and the quenching 
liquid have been purged of air and moisture and 
that the chains 48 have been stopped with the 
lugs 56 positioned between the chamber outlet 
end and the point A, the Work W is loaded in the 
heating chamber by opening the inlet door 29 for 
a. Short time and pushing the Work manually onto 
the chamber floor . After heating the work 
for the proper time at the desired temperature, 
the intermediate door 35 is opened for a short 
time to permit the chains to advance in the 
manner described above completely around their 
paths and push the Work onto the platform 38 
across the gap between the latter and the muffle 
floor . During such advance, the lugs follow 
behind the trailing ends of the heated portions 
C of the chains a distance which is at least as 
long as the spacing of the Sprockets from the 
chamber inlet end along the chain and in the 
direction of movement thereof. 

After the Work W is positioned on the plat 
form 38, the intermediate door 35 is closed and 
the platform is lowered to submerge the work in 
the quenching fluid 34 for the desired time. Fol 
lowing the quenching, the platform is raised and 
the outlet door 46 is opened to permit the work 
to be slid off from the platform and removed 
from the quenching tank through the Outlet open 
ing 45 and the curtain 63 of flame covering the 
Same. Because the heating and quenching cham 
bers 8 and 33 are maintained under a non 
oxidizing atmosphere, the Workpieces are as 
bright when unloaded from the chamber 33 
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through the outlet opening 45 as they were upon 
entering the heating chamber. 

his application is a continuation-in-part of 
ity Copending application Serial No. 83,735 filed 
Miaicii. 26, 1949, now abandoned. 

clair aS my invention: 
in a batth type heat treating furnace, the con 

bination of, an elongated heating chamber hav 
ing an Outiet opening at One end through which 
heated Work may be renoved, an endless flexible 
chain Supported for endwise movement longitu 
dinally through said chamber and said opening 
and adapted to pass freely beneath the work dis 
pOSed in the chamber, said chain having a heated 
Section disposed within the chamber and a cooler 
Section disposed outside of the latter during 
heating of the work therein while the chain is 
dWelling in a normal rest position, a sprocket 
meshing With Said chain outside of said chamber 
and Operable during turning of the sprocket in 
One direction to move said heated section past the 
Work and said cooler chain section away from its 
normal rest position and toward and through 
Said chamber and said opening, and a single 
abutment projecting outwardly from said cooler 
chain Section and operable after advance of said 
Cooler chain Section through said heating cham 
ber and into mesh With said Sprocket to engage 
the Work in Said chamber and advance the same 
Out of the chamber through Said opening, said 
abutment being positioned on said cooler section 
to follow behind the trailing end of said heated 
chain Section before engagement with the Work 
in Said chamber a distance at least as long as 
said heating chamber whereby only said cooler 
chain Section is disposed between said lug and 
Said Sprocket during actual movement of the 
Work Out Of Said heating chamber. 

HAROLD N. PSEN. 
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