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This invention relates to the art of heat treat 
ing metals and has particular relation to furnace 
apparatus employed in this art, equipped with 
conveyer, quenching and other mechanisms, all 
operatively associated and related in such man 
ner as to improve and to simplify the practices 
employed in the art and to reduce the cost of 
operation thereof. 
An object of the invention is to provide a heat 

treating furnace apparatus in which conveyer 
means is employed within the furnace for facili 
tating the handling of Work to be processed in the 
furnace and for making the furnace more easily 
and efficiently related to other equipment which 
the process of heat treating may require. 
Another object of the invention is to provide 

a quenching apparatus adaptable for aSSociation 
With heat treating furnaces in Such nanner that 
the whole apparatus can be efficiently utilized in 
the heat treating process. s 
Another object of the invention is to provide 

an improved quenching apparatus in which work 
can be more efficiently and qualitatively processed 
than in quenching apparatus heretofore employed 
for Such purposes. 
Another object of the invention is to provide 

a heat treating furnace apparatus with various 
auxiliary apparatus by which the heat treating 
process may be made more flexible and efficient 
with respect to various requirements for heat 3 
treating placed upon all of such aparatus than 
has heretofore been capable of realization. 
Another object of the invention is to provide a 

construction and arrangement of the parts of a 
heat treating furnace mechanism whereby such 
parts of the furnace which may require service 
may be more expeditiously removed and rein 
stalled than was possible heretofore. 
Another object of the invention is to provide 

a work handling apparatus comprising a conveyer 
and elevator mechanism by the employment of 
which various processes involving work handling 
and treatment may be more expeditiously carried 
???. 
Other and further objects of the invention will 

be apparent by reference to the accompanying 
drawings of which there are three (3) sheets, 
which by way of illustration show preferred em 
bodiments and the principles thereof and what 
I now consider to be the best mode in which I 
have contemplated applying these principles. 
Other embodiments of the invention embodying 
the same or equivalent principles may be used 
and structural changes may be made as desired 
by those skilled in the art without departing from 
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2 
the present invention and the purview of the ap 
pended claims. I also contemplate that of the 
Several different features of my invention, cer 
tain ones thereof may be advantageously emi 
ployed in some applications separate and apart 
from the remainder of the features. 
In the drawings: 
Fig. 1 is a longitudinal Sectional elevational 

view of a heat treating apparatus embracing the 
principles of the invention, with certain parts 
thereof illustrated diagrammatically; 

Fig. 2 is a cross sectional elevational view taken 
in the plane of line 2-2 of Fig. 1 through the 
heat treating furnace embraced in such appara 
tus; 

Fig. 3 is a fragmentary view of the struc 
ture illustrated by Fig. 1 except that Fig. 3 ill 
lustrates a modified form of conveyer and eleva 
tor mechanism employed in connection with the 
quenching apparatus employed in the apparatus 
illustrated by Fig. 1; 

Fig. 4 is a fragmentary cross sectional view 
taken through a portion of the heat treating 
furnace illustrated by Figs. 1 and 2. The view is 
taken substantially in the plane of line 4-4 of 
Fig. 2 through the lower portion of the work con 
veying mechanism employed in the furnace; 

Fig. 5 is a fragmentary cross Sectional view of 
a portion of the conveyer and elevator mechanism 
illustrated by Figs. 1 and 3. Fig. 5 is taken sub 
stantially in the plane of lines 5-5 in Figs. 1 
and 3. 

Fig. 6 is a fragmentary cross sectional view 
of a portion of the modified form of conveyer and 
elevator mechanism illustrated by Fig. 3. Fig. 6 
is taken substantially in the plane of line 6-6 
of Fig. 3. 

Fig. 7 is a transverse sectional view through 
the apparatus illustrated by Fig. 3 as the latter 
would appear looking downwardly in the plane 
of line 7-7 of Fig. 3; s 

Fig. 8 is an enlarged fragmentary horizontal 
sectional view through the furnace taken in a 
plane along the line 8-8 of Fig. 1; and 

Fig. 9 is a fragmentary vertical sectional view 
taken along the line 9-9 of Fig. 8. 
The heat treating apparatus 3 disclosed by 

all of the figures of the drawings comprises a 
heat treating furnace , a furnace pit 2, a 
quenching apparatus 3, a conveyer 4, and an 
elevator 6, the latter comprising a portion of 
the conveyer mechanish 4. The furnace f f is 
provided with a furnace vestibule located out 
side the furnace and through which work to 
be processed is moved from outside the furnace 
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to the furnace and to the quenching appalatus 
3. The conveyer 4 comprises a plurality of 

sections 8, 9 and 2 which in combination. With 
the elevator 3 bring about and Inake possible 
Such movement of the Work. 
The Section f 8 of the conveyer i is located 

on the outside of the furnace to, the section 9 
is located within the vestibule 7 and the Sec 
tion 2 is located inside the furnace . All 
of these conveyer sections cooperate to provide 
the continuous conveyer mechanism indicated 
at 4. 
The furnace connprises a plurality of heat 

insulating side walls 22, a top Wali 23 and a 
bottom Wall 24 Within which heat treating chail 
ber 26 is provided. One of the walls 22 has an 
opening 27 formed therein which provides an ac 
cess opening through which work being proc 
essed may be introduced to and removed fronn 
the heat treating chamber 28. The opening 27 
is provided with a heat insulating door 28 for 
closing the opening 2 and the communication 
between the heat treating chamber 26 and the 
interior of the vestibule 7. The vestibule : 
also is provided with an opening indicated at 29 
which provides access to the interior of the 
vestibule 7 and a means by which work may 
be moved from the conveyer section to the 
conveyer section 9 and from the section 9 to 
the section 8. This opening likewise has a 
door 3 by which this communication may be 
closed. 

In the form of the invention disclosed by Fig. 
1. the conveyer Section 8 comprises a rectangul 
lar frame 32 having spaced rollers 33 rotatably 
mounted therein transversely with respect to thc 
alignment of the conveyer sections I £, 19 a iad ? ': 
and whereby work to be processed may be noved 
to and from the vestibule 7 by rolling move 
ment upon the rollers 33. The conveyer sec - 
tion 9 also has a similar rectangular frame 3 
having rollers 3S similarly mounted therein and 
upon which Work being processed may be idowed 
into and Out of the Westibule either through 
the opening 29 to the exterior of the furnace 
and the conveyer Section 8 or through the Open 
ing 2 into the heat treating chamber 26 and 
upon the conveyer section 2. A roller or other 
suitable conveyer means 3 mounted between 
brackets 38 secured upon an adjacent portion is 
of the vestibule 7 provides means for support 
ing the work between the conveyer Sections 2 
and 2. 

Certain of the subject matter herein disclosed 
and originally claimed is now disclosed and 
claimed in divisional application Serial No. 261 
877, filed November 6, 1951, for “Heat Treat 
ing Apparatus.” 
The work being processed may be placed di 

rectly upon the conveyer i? and moved between 
the various Sections thereof or the work may 
be placed in work containers such as those ill 
lustrated by the numeral 39. The furnace 
has heating means comprising 2, plurality of 
heating elements or tubes 4 projecting into the 
chamber 26 from the upper Wall 23 thereof along 
opposite side walls thereof and positioned oth 
opposite sides of the conveyer section 2 in Slich 
manner as to provide therebetween a work proc 
essing compartment indicated in Fig. 2 by the 
numeral 42. These heating elements or tubes 
4 may be of any type of heating means that 
may be employed in heat treating work and nay 
be located in the furnace in any desired mail 
ner. For example, the heating elements 4f may 
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4 
be U-shaped tubes such as those disclosed in my 
Copending application for United States Patcht 
for “Heat Treating Furnace,' Serial No. 670,436, 
filed May 17, 1946, these tubes being adapted to 
be supplied with a combustible mixture which 
when burned internally thereof heats the ex 
terior Surface thereof and from Such Surface the 
heat is transferred to the work both by radia 
tion and convecticn. These tubes also are con 
Structed in Such manner as to form a gaseous 
fluid internally thereof and this fluid is supplied 
to the heat treating chamber 26 and provides 
the circulating medium within such chamber by 
which heat, is transferred to the Work by Con 
vection. Such circulating medium, however, 
may be supplied in any other mannel or may 
be any other kind of circulating medium which 
it may be desirable to employ in the process of 
heat treating work. However, the furnace illus 
trated is of the controlled gas atmosphere type 
so that work may be processed in the chanber 
26 in a controlled gas atmosphere and the fur 
nace and its associated gas generating and sup 
plying apparatus are constructed SO as to main 
tain such atmosphere in chember 23. 
In the Structure disclosed the heating elle 

ments 4 are provided with headers 43 by which 
the tubes are secured in openings 44 follmed in 
the upper wall 23 of the furnace . The cir 
culating medium. Within the chamber 26 which 
is heated by the tubes or heating elements 4 is 
adapted to be circulated between the heating 
elements and the Work by means of a fan or other 
suitable circulating means indicated by the nu 
neral 44. The fan 4 is located within the 
chamber 26 immediately above the lower wall 
24 of the furnace and below the conveyer sec 
tion 2 . The fan 44 is rotated by a fan shaft 
4S mounted in a bearing 47 extending through 
and mounted within a header 48 adapted to be 
renovably positioned in an opening 49 formed 
in the lower Wall 24. The shaft 46 is adapted 
to be driven for rotating the fan 44 by any suit 
able means, as, for example, by an electric mo 
tol, not shown. A drive unit indicated at 5 in 
cluding a belt and pulley mechanism indicated at 
52 may be employed for the purpose of driving 
shaft 46 as a result of the operation of the motor 
or other means referred to. When the circulat 
ing means or fan 44 is rotated within the heat; 
treating chamber 26, it will circulate the cir 
culating medium contained therein upwardly 
around the tubes 4 and downwardly across the 
Work Supported upon the conveyer section 2. 
The conveyer or conveyer section 2 may be 

any type of mechanism suitable for moving work 
into and out of a furnace, although preferably 
the conveyer 2f comprises a frame having a plu 
rality of spaced rails indicated at 53. (See Figs. 
1, 2 and 8.) These rails, which are adapted to 
Support the work being processed within the 
chamber 26 and to permit the slidable movement 
of such Work upon the rails when the work is 
moved into and out of the chamber, extend 
aCrOSS the Opening 2 and across the chamber 26 
from front to rear thereof. The rails 53 are sup 
ported at the front of the furnace upon the bot 
ton wall of the opening 27 and at the rear there 
of the frame is supported upon ledges indicated 
at 54 at the back wall of the furnace. The out 
side rails 53 of the conveyer section 2 f frame may 
be supported intermediate their ends upon ledges 
54a. Enough of the rails 53 may be employed to 
provide any desired number of parallel guide 
ways for Supporting work. In the structure 
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shown by the drawings four of the rails 53 are 
provided forming guideways 56 and 57 and in 
Which are located channels 58 which are Sup 
ported between the rails 53. Transversely dis 
posed cross frame members 59 interconnect rails 
53 and channels 58. The channels 58 Open 
upWardly to provide troughs for receiving worms 
or screws 6 the peripheral Surfaces of which 
rest upon the interiors of the channels 58, there 
by Supporting the Screws for rotational move 
ment therein. Troughs 58 are adapted to hold 
a Suitable lubricant for the screws 6, such as 
powdered graphite or mica. 
Each screw 6 is provided with drive shaft ex 

tension portion 62 arranged in a reduced exten 
Sion of trough 58 and which projects out of the 
furnace through openings formed in the rear 
Wall Where the shafts are provided with drive 
gears 63, each operatively associated with a drive 
worm 64 on the drive shaft 64a of a reversible 
motor driven driving mechanism indicated at 66. 
The driving mechanism 66 is secured in position 
upon the rear wall of the furnace upon a 
bracket indicated at 68. The driving mechanism 
66, except for the electric motor thereof, is en 
closed in a suitable gas-tight housing 66d. at the 
back of the furnace, the drive shaft 64a having 
a Seal 66b between it and the housing wall where 
shaft 64d. extends therethrough. Radial and 
thrust bearings 64b for Shaft 64a and 62C for 
shafts 62 are arranged within such housing, the 
bearings 62a, being supported to have a limited 
radial floating novernent to provide for shifting 
of Screws 6 due to expansion and contraction of 
the supporting structure thereof. - 
The gears 63 and driving mechanism 66 are so 

arranged that when the driving motor is rotated 
in one direction the two screws 6 li will simul 
taneously rotate in the channels 68 in the same 
direction, and when the motor is rotated in the 
opposite direction the screws 6 will likewise ro 
tate in the opposite direction. It will be ob 
served that the diameters of the screws 6 are 
such that the threads of the screws project above 
the channels 58 where successive portions of the 
screw threads project between transverse Sup 
ports T forming a part of the base portions 72 
of the Work containers 39. Two of these Work 
containers are disclosed in Figs. 1, 2, 8 and 9 as 
being disposed upon each of the guideways. 56 
and 57 formed between the rails 53. The bases 
72 also are provided with pairs of spaced longi 
tudinal supports 73 between which are other 
integral longitudinal supports 74. The transverse 
supports Tt are notched at the ends as is indi 
cated at 75 (Figs. 2 and 5) to provide for the ex 
tension of the supports 7 downwardly between 
the guides formed by the upper extremities of the 
rajlis 53. 
The transverse supports at the ends of the 

trays 72 of containers 39 have inwardly offset 
portions Tia at the center thereof as shown in 
Fig. 8 so that the minimum distance between the 
screw engaging portions of adiacent trays 72 (if 
the containers 39 were abutting each other) is 
slightly less than the distance between adjacent 
threads of screw 6 so that each tray 72 must be 
individually moved by screw 6 as distinguished 
from screw 6 moving one tray 2 and such tray 
T2 pushing the next adjacent tray. This ar 
rangement is provided to prevent excess loading 
of the threads of screw 6 and of the ScreW en 
gaging portions of trays 72. 
The two longitudinal supports 13 which are 

formed integrally at opposite ends of the trans 
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6 
verse supports 7 are narrower than the trans 
verse supports 7 and are spaced from one 
another to such an extent that when the con 
tainers 39 are disposed upon the guideways 56 
or 57 the supports T3 are maintained by the 
notches 75 in such position as to slidably engage 
the upper edges of the rails 53. The longitudi 
nal supports 4 are of the same thickness as the 
transverse support 7 and are spaced inwardly 
from the supports 73 beyond the notches 75. 
Another longitudinal support indicated by the 
numeral 76 is disposed midway between the pairs 
of Supports 73 and 74 för each container base T2. 
These latter supports extend only along the upper 
edge portions of the bases 2 SO as to provide 
space therebeneath for receiving the peripheral 
portions of the screws 6 within the bases 12 and 
between the transverse Supports 7 thereof. 
The containers 39 also comprise metallic side 

Walls 77 having flanges 8 around the lower edges 
thereof which are adapted to be seated in notches 
formed in the upper surfaces of the transverse 
members 7 li immediately inside the longitudinal 
members 73. Grills 79 formed of wire or other 
suitable material are disposed inside the walls TT 
in such position as to rest against the upper sur 
faces of the members comprising the bases 72. 
The grills 79 provide means for supporting work 
Within the containers 39 in such manner that the 
circulating medium in the chamber 26 may be 
circulated downwardly over the work, through 
the various openings in the grills 79 and the 
bases T2 and between the rails 53 in response to 
the operation of the fan 44. In order to direct 
the circulating medium toward the central por 
tion of the fan 44 there is secured upon and to 
the underside of the conveyer section 2 frame a 
plate or baffle 8 having a central opening above 
and in line with the fan 44. 
Referring particularly to Fig. 5, it will be noted 

that the section 9 of the conveyer 4 which is 
located within the vestibule also is formed in 
Such manner as to provide a continuation of the 
pairs of guideways 56 and 57 for guiding the bases 
2 of the containers 39 thereaCrOSS. The COn 

veyer section f 9 has rails 82 extending trans 
versely across and forming a part of the rectan 
gular frame 34 for providing the guideways 56 
and 57. Also extending across the rectangular 
frame 34 between each pair of the rails 82 are 
channel members 83. Between adjacent sides of 
the channels 83 and the rails 82 are rotatably 
mounted the rollerS 38 on Which the bottom Sur 
faces of the work baskets or containers 39 rest 
when the work is transported across or supported 
upon the conveyer section 9. The notches 75 in 
the bases 2 provide transverse guide means for 
maintaining the bases 2 between the upper ex 
tremities of the rails 82. However, the rollers 36 
are located in such a position that the transverse 
supports 71 do not slidably engage the upper sur 
faces of the rails 82 when the Work containers are 
Supported upon the conveyer section 9, as these 
longitudinal supports do slidably engage the 
rails 53 when the work containers are supported 
upon the conveyer Section 2. 

In the structure disclosed by Fig. 1 the con 
veyer section 8 located outside the vestibule 7 is 
constructed with a frame 32 with transverse rails 
and channels like the rails 82. 2nd channels 83 
illustrated by Fig. 5 and between which the rollers 
33 are mounted for supporting the containers 39. 
The elevator 6 by which the conveyer sections 
8 and 9 are Supported comprises a pair of end 
frames 84 each consisting of a transverse chan 
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nel member 86, a vertical channel member 87 se 
ctired at Oné ?nd of the nember 86 8nd a S1,1:0- 
porting plate 80 secured at the opposite efid 
thereof. The plates 80 are secured to opposite 
ends of the frame 32 of the coinveyer section 8 
while the charine reinbers 8 are secured to the 
opposite ends of the frame 34 of the conveyer 
section 9. A frame member 38 projects acroS3 
the space between the end frames 84 between the 
conveyer sections 8 and 9 and is secured rigidly 
into the end frames 84 at the opposite ends there 
of. Guide inhenbers 89 disposed Vertically with 
espect to the end frames 84 and midway between 
the conveyer sections 3 and fs provide means 
for maintaining the conveyer sections 8 and fg 
in the same relative position when the elevator 
48 is moved upwardly and downwardly, one guide 
89 being at each side of Said elevator S. 
The vestibule f7 is provided With an opening 9 

across the lower extremity thereof and directly 
beneath the conveyer section 9 when the latter 
is in its upper position. ;he opening 9 is so ar 
fanged that when the elevator 6 is moved down 
wardly the conveyer section 9 will pass through 
the opening 9 and into the Space therebeneath. 
Disposed about the elevator fi and having an 
upper open end located just beneath the normal 
upper operational level of the various sections of 
the conveyer A is the quenching tank Sin which 
the normal level of the quenching oil or other 
suitable fluid is indicated by the numeral 92. 
The location of the opening 9 in the lower part, 
of the vestibule 7 is such that the quenching oil 
level indicated at S2 is preferably above the open 
ing 9. The lower end of the quenching tank 3 
is disposed below the level of a steel plate or 
other suitable floor indicated at 93 and extends 
into a pit 94 forming a part of and communicat 
ing with the pit 2 beneath the furnace . With 
in the pit 94 the tank 3 is provided with a drive 
opening 96 closed by a bearing and head member 
97 through which projects the drive shaft 98 of a 
quenching fluid circulating propeller 99. The 
outer end of the shaft 98 is provided With a driv 
ing pulley and belt unit indicated at adapted 
to be driven by a motor not shown but preferably 
located within the pit 94. The propeller 99 is 
positioned in an outlet portion 02 of a quenching 
fluid circulating tank or nieans 03, the upper end 
of which is provided with an inlet opening 04 
adapted to register with the frame 34 of the con 
veyer section 9 when the elevator 6 is lowered 
sufficiently to permit the frame 34 to seat on the 
upper rim of the tank f O3 around opening 04. 
The end frames 84 of the elevator 6 move down 
wardly within tank 3 and on opposite sides of 
the ends of the tank 3 as is indicated by the dot 
and dash lines indicated at 06 in the structure 
illustrated by Fig. 1. Inside the tank 93 and 
just beneath the Opening 04 is a finned coil indi 
cated at t07 through which water or other suit 
able cooling fluid is adapted to be circulated to 
and from conduits 08. 

It will be apparent from Fig. 1 that when the 
elevator f6 is lowered into the dotted line position 
in which the space enclosed by frame 34 registers 
with the opening 04 and frame 34 is seated on 
the rim around opening 04 that the quenching 
fluid in the tank 3 will be circulated downwardly 
over the work supported by the conveyer section 
9, across the cooling coil 07 and outwardly 
through the outlet 02, when the propeller 93 is 
rotated in such direction as to discharge quench 
ing fluid from the circulating tank C3 into the 
quenching tank 3 through the outlet 02. Since 
the outer lower frame members of tray 72 of 
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8 
basket, 39 have a close fit with frame 34 as shown 
in Fig. 5, as previously described, it will be ape 
parent that the quenching fluid will be positively 
circulated through basket 39 and over the work 
contained therein at Such time. 
The elevator 6 is adapted to be noved up 

wardly and downwardly for moving the conveyer 
sections 18 and i 9 between the upper normal op 
erational level of the conveyer Sections f and 
9 and their lower position by chains or cables 
09 secured at One end of the Supporting men 

ber or beam 88. The chains are adapted to be 
wound around pulleys if f secured at opposite 
ends of a shaft 2 mounted in bearings 3 
secured by bolts f4 to a supporting frame f is 
positioned upon an upper wall fl of the vestibule 
7. The shaft f2 is adapted to be driven alter 

nately in opposite directions by a chain f 8 oper 
atively associated with a sprocket wheel | [9 
mounted on the shaft fl2 and with a second 
Sprocket wheel or pulley i2 mounted upon a 
drive shaft 22 of a reversible motor drive mecha 
inism indicated a 23. The drive mechanism 23 
is supported upon a frame 24 iocated above the 
frame f l 6 and which in turn is supported by the 
upper ends of guide members 89 which project 
out of the upper end of the quenching tank 3 
and along the front of the vestibule 7 on the 
opposite Sides of the door 31. 
When the reversible drive mechanism f 23 is 

operated So as to drive the shaft 22 in opposite 
directions the conveyer Sections 8 and f9 will 
be moved upwardly or downwardly between the 
aforesaid normal operating and quenching posi 
tions respectively. 
The vestibule door 3 is also provided with a 

cable or chain indicated at 26 which extends 
about a, pulley 27 mounted in a bearing 28 
Secured to the frame 24 and the opposite end 
of which cable supports a counterweight 29. 
The door 3 may be opened or closed merely by 
taking hold of the end of the cable f 26 support 
ing the counterweight | 29 and lifting upwardly 
or pushing downwardly. The door 3 f is provided 
with a vent indicated at 3? adapted to exhaust 
Surplus circulating fluid from the interior of the 
vestibule 7. If a combustible circulating fluid 
Or medium is employed, then the excess circulat 
ing fluid may be burned by lighting a match ad 
jacent the vent í 3 í. 
The door 28 also may be opened and closed with 

respect to the opening 2 leading to the heat 
treating chamber 26 by the operation of a cable 
f32 Secured at one end to the door and wound 
around a pulley indicated at 33 which is 
mounted upon a shaft 34 secured in frame men 
bel's not shown but located in an upwardly ex 
tending part 36 of the vestibule fl. The shaft 
F34 is driven in opposite directions for opening 
and closing the door 28 by chain 3 operatively 
aSSociated with a sprocket wheel not shown but 
located upon the end of the shaft 34 behind the 
pulley 33 and another sprocket wheel, also not 
shown, but nounted upon the drive shaft of a 
Second motor driven reversible drive unit identi 
cal to the drive unit 23 and located by the 
side of drive unit 23 upon the frame f 24. The 
door 28 also is provided with a vent indicated at 
f38 for the purpose of allowing surplus circulat 
ing fluid to escape fron the heat treating chann 
ber 26 into the vestibule 7. 
ASSunning the heat treating chamber 26 to be 

filled With the desired circulating medium and to 
be heated by the heating elements 4t to the de 
sired temperature for heat treating the work de 
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sired to be heat treated, the apparatus may be 
operated by placing a pair of Work containers 39 
filled with Work to be heat treated upon the con 

- Veyer section 18. The door 3 leading to the 
vestibule 7 is then opened by pulling downwardly 
upon the cable 26 and thereafter the two work 
containers containing the work to be heat 
treated may be rolled into the vestibule 
through the opening 29 and upon the conveyer 
section f 9 merely by pushing on the work con 
tainers and moving the containers in the aligned 
guideways 56 and 57. On the conveyer sections 
8 and 9 the work containers will be supported 
upon the rollers 33 and 36 and Will be guided be 
tween the rails 82 of each of the conveyer sec 
tions by the notches 75. 
Assuming the proper one of the reversible drive 

units 23 to have been operated for opening the 
door 28, the containers 39 may continue to move 
across the conveyer section 9 upon the rollers 
37 and into contact with the screws 6 and the 
guide rails 53 forming the guideways 56 and 57 
within the conveyer section 2. By operating 
the motor drive unit 66 the screws 6 now may 
be rotated in such nanner that the containers 
39 Will be pulled into the heat treating compart 
ment 26 by the engagement of the upper part of 
the screws 6 with the transverse supports 7 
forming a portion of the base 2 of each con 
tainer. During such movement of the containers 
39 in response to the rotation of the screws 6, 
the containers will be slidably Supported upon 
the upper edges of the rails 53 and the longi 
tudinal Support members 73. When the con 
tainers 39 have arrived at an operative position 
in the furnace chamber 26 the operation of the 
drive motor 66 may be discontinued, such as by 
means of an automatic Stopping mechanism (not 
shown) associated with motor drive unit 66, and 
thereafter the work in the containers 39 may be 
heat treated by closing the doors 3 and 28 and 
practicing the desired heat treating process. 
As is illustrated by Fig. 1, four or any desired 

number of heat treating containers may be posi 
tioned in the furnace at One time depending upon 
the size of the containers and the furnace. This 
may be done by Simply lining up several of the 
containers 39 in each of the guideways 56 and 57 
and upon the conveyer Sections 8 and 9 and 
the roller 37 before starting the operation of the 
Screws 6. Thereafter When the ScreWS 6 engage 
the transverse supports of the first pair of con 
tainers 39, it is necessary only to push the re 
maining containers upon the rollers 33, 36 and 
37 in such manner as to cause these containers to 
follow the first pair of containers and there 
after all of the containers Will be moved in Wardly 
with respect to the heat treating chamber 26 
upon the conveyer section 2. 

Referring particularly to Fig. 1 and after the 
work has been heated to the desired extent with 
in the chamber 26, the heat treating process may 
be continued by operating the motor drive unit 
66 in such manner as to reverse the rotation of 
the screws 6. Assuming the door 28 to have been 
opened by operation of one of the drive units 
Í23, the first pair of the work containers 39 will 
be pushed along the rails 53 by operation of the 
screws 6 and outwardly into the vestibule 7. 
When this pair of containers has been released 
from the screws 6, the operation of the drive 
unit 66 should be discontinued and the first pair 
of containers 39 may then be pulled upon the 
rollers 37 and 36 into a position in which the 
bottoms of the containers 39 register with the 
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10 
frame 34 and the middle pair of the rails. 82 
located in the conveyer section 9. Thereafter 
the proper one of the drive units 23 is operated 
in Such manner as to lower the conveyer sec 
tions 18 and 9 out of the upper normal operating 
position and into such position that the frame 34 
of the conveyer section 9 will register with the 
Opening 04 formed in the upper end of the cir 
culating tank 03. During the downward move 
Inent of the containers 39 the work will first en 
gage the quenching fluid, the level of which is 
indicated at 92, inside the vestibule f7 and above 
the outlet opening 9 thereof. Such engagement 
may cause Some evaporation of the quenching 
fluid but Such evaporation will result in evaporat 
ed quenching fluid rising into the vertibule 7 
Where the Same Will be discharged from the vent 
3f and burned in the excess circulating medium 
Which may be escaping from such vent. The 
drive unit 23 employed in operating the elevator 
6, however, should be of such size, capacity and 

Speed that it will lower the elevator somewhat 
rapidly, and under such circumstances only a 
relatively Small amount of quenching fluid will 
be evaporated during the downward movement 
of the containers 39 prior to the time when the 
frame 34 registers with the opening 04 in the 
circulating tank 03. . . . 
Assuming the propeller 99 to be rotating in 

Such manner as to discharge quenching fluid from 
the tank 03 through the opening 02, it will be 
at once apparent that there will have been a 
doWinWard movement of the quenching fluid 
through the opening i 04 during the time when 
the containers 39 were being lowered into the 
quenching tank by the operation of the elevator 
6. Such downward movement of the quenching 

fluid Will tend to trap evaporated quenching fluid 
in the work and to carry such evaporated quench 
ing fluid downwardly with the work until the 
frame 36 registers with the opening 04. There 
after the quenching fluid will continue to circu 
late downwardly through the containers 39 and 
Over the cooling coils 01, and hence the trapped 
and evaporated quenching fluid will tend to be 
carried downwardly into the tank 03 where it 
Will be cooled and condensed upon the cooling 
coils f0l. Thereafter the circulation of quench 
ing fluid Will continue outwardly through the 
opening 02 into the tank 3 and downwardly 
over the work within the containers. 39, there 
after to be cooled for recirculation over the work 
by the operation of the cooling coils O7. 

Notwithstanding the fact that the tank 3 is 
open to the atmosphere in the region around the 
conveyer Section. 8, there will be little or no 
escape of evaporated quenching fluid to the at 
mosphere. Such escape to the atmosphere of 
evaporated quenching fluid is prevented by the 
fact that the opening 9 is below the quenching 
fluid level indicated at 92 and consequently any 
evaporated quenching fluid either rises outwardly 
into the interior of the vestibule 7 or is carried 
downwardly into contact with the cooling coils O7 
by the circulation of the quenching fluid after 
the containers 39 are immersed in the quench 
ing fluid within the tank 3. 

After the quenching fluid has been circulated 
in the tank 3 to an extent that is considered 
Sufficient to properly cool the work in the con 
tainers 39, the work containers 39 are rolled from 
the conveyer Section 9 to the conveyer section 
18 by employing some means such as a hook, 
not shown, which may be inserted through the 
Open upper end of the tank and into engagement 
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with the pair of containers positioned on the 
Conveyer section 9. The pair of containers by 
this means may be moved within the tank f3 be 
neath the quenching fluid level therein into a 
position on the conveyer section 8. By levers 
ing the operation of the elevator driving unit 33, 
the elevator may then be raised into a position 
in which the conveyer Sections 8 and 9 are in 
normal position in alignment with the conveyer 
Section 2 and the work containers 39 then may 
be removed from the conveye 8. It Will be 
noted that during the previously described 
euenching Operation the door 3 í Was allowed to 
remain in closed position. 
Thereafter the operation of the notor drive 

tunit 66 may be continued in such manner as to 
push another pair of the containers 39 from the 
conveyer section 2 to the conveyer Section 9, 
and the quenching operation previously described 
aay be repeated until all of the containers are : 
removed from the furnace and the quienching 
operation has been completed for a?ll of the work 
in all of the containers. 

In the structure disclosed by Figs. 3, 6 and 7 
there is illustrated a modified form of the con 
Yeyer mechanism & in which the conveyer sec 
tion 8 located outside the vestibule comprises 
conveyer means or rollers 39 positioned at an 
angle with respect to and intersecting other roll 
ars to forming a part of conveyer means 4 : 
which serves as a part of and an extension of con 
yeyer section 8 and at the same time as a con 
tinuation of the main conveyer system 4. The 
(collers 40 are mounted transversely with respect 
to and upon rails 42 extending along and past 
the front of the vestibule 7. The conveyer 4: 
may extend in either direction from the vestibule 

to machines where work is being done that may 
require heat treatment or to other furnaces sim 
ilar to the furnace if where heat treating work : 
may be in process and Which process it may be 
desirable to complete by bringing the work down 
the conveyer 4 where the quenching operation 
of the process may be carried out in quenching 
tank . The Work containers 39 when moved 
upon the rollers ? 40 will nove in paralel relation 
to the rails 42 and transversely with respect to 
the operational position of the rollers 39. 

in Order to be able to move work containers 
from rollers 40 to rollers 39 and from rollers is 

to rollers 40, the rollers 39 are mounted 
upon bars 43 positioned between the rollers 4 
and Supported on channels f44 which in turn are 
spaced beneath the rollers 40 and upon the up 
per edge Surfaces of which the bars 43 are rig.- : 
idly secured. The channels 44 are in turn sup 
ported at Opposite ends by vertically disposed 
channels 146 Which constitute a part of the elle 
Vator 6 and correspond to the end supports 87 
eapkoyed in the structure disclosed by Fig. 1. 
The remainder of the structure disclosed by Figs. 
3, 6 and 7 is identical to that disclosed by Fig. 1, 
and corresponding reference numerals are ac 
Ordingly applied thereto. It will be observed that 
the structure disclosed by Figs. 6 and 7 may be 
eEpployed for Servicing. Several furnaces such as 
that indicated by the numeral with one 
gluenching tank apparatus such as that indicated 
by the numeral f3. 

In operation the structure disclosed by Figs. 6 
and 7 is identical to that disclosed by Fig. 1 ex 
ept with regard to the movement of the work 
containers 39 Within the tank 3. When the con 
tainers 39 have been positioned within the tank 

in such position as to register with the open 
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ing 0 in the circulating tank 03 and after the 
Work has been cooled to the desired tempera 
ture, the containers cannot be moved across the 
quenching tank from one conveyer section to an 
other. It is necessary in the structure disclosed 
by Fig. 7 to operate the elevator in such manner 
as to move the containers back into the vestibule 
fi, and then after opening the door 3 f the con 
tainers may be pulled from the conveyer section 
9 to the conveyer section 8. By again operat 

ing the elevator SO as to move the rollers 39 down 
Wardly a short distance the containers then will 
l’est upon the rollers i 40 and then may be moved 
in either direction along the conveyor 4 f. Work 
to be processed also may be brought from other 
furnaces along the conveyer 4f, in which event 
the containers are stopped upon the conveyer 8 
in Such position as to register with the rollers 
39. Thereafter by raising the elevator 6 

Slightly, the work may be supported upon the 
roller 39, and then by opening the door 3 the 
Work containers may be rolled through the open 
ing 39 and upon the conveyer section 9 to be 
there processed as previously described. 

Referring again to Fig. 1, it will be noted that 
the bearing 47 has secured thereto a webbed plate 
f48 on which the header 48 is supported and 
Which is adapted to be removably secured to the 
lower Wall 24 by screws indicated at 49. The 
plate 48 also has bars 5 secured at the upper 
ends thereto and at the lower ends the bars 5 
are attached to a rectangularly shaped frame 52. 
The frame 52 has brackets 53 secured at the 
corners thereof within which are rotatably 
mounted wheels or rollers 54. Cables or chains 
56 are each Secured at one end to one corner of 
the frame 52 and a pair of the cables at one end 
Of the frame are adapted to extend over rollers 
f5 and thence across the bottom of the furnace 
Where all of the cables are wound upon rollers 
or drums 58. The rollers 58 are provided with 
an operating shaft 58 one end of which is pro 
Vided with a crank 6f extending beyond theside 
Walls of the furnace f l and in such position as to 
be manually operable for rotating the roller 58. 
The rollers 57 and 58 are mounted between 
pairs of channels extending across the bottom 
Wall 2 of the furnace, these being suitably bent 
to accommodate the difference in width of the 
rollers 57 and 58. 

It Will be apparent that when the screws 49 
are removed it is possible to remove the fan 44 
through the opening 49 by unwinding the cables 
56 from the roller 58. In this manner the en 

tire circulating means can be lowered to ally de 
Sired extent below the furnace and until the frame 
52 Supports the entire structure at the bottom 

of the pit 2 upon the rollers 54. Thereafter by 
releasing the cables 06 from the frame 52 it is 
possible to move the fan structure laterally with 
in the pit 12 until the structure is directly be 
neath a door 95 which is formed in a steel plate 
?loor 93. After opening the door 95 it is possi 
ble to remove the circulating means or fan struc 
ture from the pit in any suitable Inanner as by 
the employment of a portable crane or hoist, not 
shown. After the fan has been repaired it is pos 
Sible to replace the fan in operative position with 
in the furnace i? by reversing the sequence of 
operations previously described. 
While I have illustrated and described pre 

ferred embodiments of my invention, it is under 
stood that these are capable of modification, and 
I therefore do not wish to be limited to the pre 
Cise details set forth but desire to avail myself of 




