Sept. 10, 1946. "~ E. A FURKERT | 2,407,230

HEAT.TREATING APPARATUS

Filed OCt. 27, 1941 ‘ .6‘Sheets—Sheet 1

®

‘ Y
2N
Lrvertor:

Z?zwzfjg).?? Furkert |



E. A. FURKERT
HEAT TREATING APFARATUS

2,407,230

6 Sheets-Sheet 2

\ , " Filed Oct. 27, 1941

[o]

e

PR VL

o 0o
[ A | o
~ o
S .
V.10
ue;
¢!
'
R
P
- T ]
7 -z :::_ .
4 =
// —_—
7 S 0 \ Q !
g \ YER L S | o
- N \ ~ s Ny ( (.“
s -// \\\ J s \\ v
7 ‘('\‘)\ “'\l ,( 7 /Q ) NN%
il IEEO T
: | PR : p BN L !
' Q PPN N TN
y ) = 2 | / £ A= N
- = N Qs o O V =
% \ i
7 AN H di i P
,6\ ‘ Q \\ ,! il "‘P‘ & "¥l\ -
> S]] il & fhuy
X ‘; ‘; AR i N £
~4- | 7 & 3 | l I H =
P~ N - ]
[e¢R] ) Sl 10
1 ey 1
| = i
i } 2o
=N\ 7
1 \
1
I
|

SE6—1

Tnvertor
Zrnst A Firkert

g e



E. A. FURKERT
HEAT TREATING APPARATUS

Filed Oct. 27, 1941

2,407,230

6 Sheets-Sheet 3

D
\_“_ A\
) ‘
f 2 D N
7 |
N __;——___~
— y
N
N,
N
i ¥
Ny A
T~ ) y o)
Lo\ W 9
VO ) = i -
. Ny S
& Q& = \‘; :l:::'_ ?
& g b
"JI, ::_ﬂ'
: 9 %
S Y 2 Ia)
<2 N g
‘() T ’ il
A I/AIN D)
. N ;
N\ 3 S |
oS T o
N ﬂ\ .:o
o N B e S
RS 3
N N
(\') . I_;__L, o
N N i!a_H_._ NN Lnrdentor:
R oLl Zvnst o Fioricers
e Py
! i ‘ )
NEEYy 9 wllseg




2,407,230

E. A. FURKERT
HEAT TREATING APPARATUS

Sept. 10, 1946.

6 Sheets-Sheet 4

. Yo NS
™1 b .¢w P .LMM%WW_
| A, B3 |
T 1”7 3% 3
L o2 P \RQ& Y ‘ _MF M
() R 2a Z ! S|
, SO WP prow e Sy~ =~ R
2 B (1S 49)) | mf
| AIIEEEAA % N\
.,____: .__.. Jirs

'HJHMHrJr
s
]|

Filed Oct. 27, 1941

SANNNN\ |




Sept. 10, 1946. E.A FURKERT 2,407,230

HEAT TREATING APPARATUS

Filed Oct. 27, 1941 6 Sheets~Sheet §

2L ' .
S K8 #g-5
| 2

; e
|

U

a5
ﬂnn- 4 / Zrederctor:.
77 7 _ Ernst i, Furkert

B
Hidw, Drie v Coty il




Sept. 10, 1946, E: A FURKERT - 2,407,230

HEAT TREATING APPARATUS

Filed Oct, 27, 1941 6 Sheets-Sheet 6
: 25
Jeq.. 70 _r/
o = | 78
1E]
SiEIRE
¥ B
o } C )
FE—L- I!' o (&) |= _ o
i é) ain s, 25"
=L T ' ' i ‘
‘__'-ﬁ‘."’ _ = |fl”

?

.

Zrverntor
vl - Zrnst B Firkert
7= 1




Patented Sept. 10, 1946

2,407,230

UNITED STATES PATENT OFFICE
2,407,230
HEAT-TREATING APPARATUS .
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3 Claims.

This ifiverition telates to improvements in hieat
tréating gpparatis.

One object: 6f the inventidn is to provide iris
proved heat: tredting appayatus adapted for use
in. Heat tkeating metal articles With desired utii-
formity dufitig Hardening opetations;

Ancther object of the ifivention i§ to provide
rotary hesting apparatus: fo¥ uhifermly héating
to tHe fequired teniperatutes stationary métal ay-
ticles tobe hardered: ‘

An additiorial objeet of the invention is t6 pro-
vide improved means for immersing heated: af-
ticles il & Suitable bath dautomatically when the
articles: Have been heatéd to a predetermined
tetiibefature, i

Adaditional objects of the invention relate to
Various feéatures of constilction and arrarigement
Of Patts WhicH ehable: the iniproverieénts to be

] itageously i heating articles of dif-

utilized adv
feréht. dimehsions afid sizes, i8 pesitioning the
articles aceurately it predetermined heating po-
sition; and ify fioving: the heated articley expedi-
ti6URLY to the ceoling Bath; as well s teving the
iminersed articles' withiti the bath, all 6f which
obijects: dad others will be dpparent from & con-
sideration of the sccompanying diawings, Where-
n

Figiire 1 i5 2 side elevation of apparatus ef-
bedying the present provenients;

Fig. 2 1§ o top plat view of the spparsbis
sheWwfi in Fig: I;

Fig, 3 is & $éctional view faken on litie 3-8
of Fig. 1; )

Fig. 4 i¥ aii enlatgéd sectionial view taken on
lifvg 44 of Fig: 3

Fig, 5 i§ & breRef sectiondl view taken o line
5--§ of Fig. Ly

Fig. 6 iy an enlarged sectional view taken on
lirié' 6—6-0f Fig, 5; ‘

Fig. 7 is an enlarged sectional view taken on
line T—T1 of Fig, 5;

Fig. 8 ig° & secticnal view taken on dine §-—8
of Fig: 5}

Fig. 9 1§ o seetiort taken on line 8—8 of Fig, 8;

Fig: 10 is: an etifarged top plan view of one of

thie Burtiers or torches which supply hest £o the
attiéle to be heated:
Fig. 1 iy an enlarged sectional view taken on
line 1 F—~FF 6t Fig. 3; and
ig: 12 is an elevation, partially diagrammatic,
ng femperatiive résponsive means for
effécting the quenching of heated articles atito-

matically. _ _
 In the iustrative embodithent of the invention

sown in the drawings, rotary heat applying
meéchdhism 1§ provided which iy indicated gen-
etally by the niifiietal 1. The miechanisth com-
Drises 3 fotary vertical shaft 11 which is suitably
Jourhdled in bea¥inigs. 12; 2% Whick 46 supported
by transverse fiane menibers £3, (3¢ (see Fig, 2)
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formirg a part of the supporting frame structure
of the maching ahd ifidicated genefally by the'
numera] {4, Mounted on the shaft 11, which is
tubular; is g pulley I5 dfiven by a belt 16 which

-is‘operablé by a moter 1T Which may be attached

to the supporting frame structure of the ma=
chine.. " A. gaseous foel is supplied to the tubuilar
shaft Il by nieans 6f ahy appropriate pipe els-
ntent: such as the stationatry pipe 18 Having a gas,
tight coupling’ I8 WhicH cotitieéts the same to the
upber end: of shdft (1, aid 6ther elements edn-
stituting’ & gas lifie by means of which the gas
from & stiitakle soufde is cordiicted to the hols
low shdaft. THe presetit ifiprovements are dew
signed for utilizing either natural of arfificial
illuminating gas suitably mixed with air fh & mix-
ing’ dpparatus; rot shown in the drawings, from
whith it i condueted 46 by the: bipe (8 to & motor
valve 20; to & five cheek 21, snd therce to the
pibe 8 referred to abhoVé:. When the machine
ig it operation; the Hotor valve 20 will be open
to adiiit the fuel to the hesting apparatus, bt
when-the motor valve ig closed by & switch heres
inafter referred to, 4 rediiced qUiantity of gas is
by-passed around the valve through pipes 21, 22
and 23 to malntain o fame at the burners here=
itiafter desetibed,

The lower end of the shaft ff is provided with

. @ plufality of branchey 28, four being' shown in
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Figl 2, which brancheés eommunicate with an
annular manifold 26 which constitutes & part of
the rofary stiuctite of the maching. From the
manifold the gas flows into a plirality of burners

,or torehes indicsted generally by the numera 26.
' 'THeé torehes which are directed radially inwardly

of the rotary structure dre provided with nozzles
21 at their inner ends Which cotnitinicate with
flexible tubes 28. The tubes 28 ix turn commu-

. nicate with the matifeids by means of suitable
40 '

pive connections 45 shown in Fig, 11 comprising
elbow 29, regulating valve 30 snd conduit sections
81. Tt will thus be seent that gas from the mani=
fold may flow to' the Burher noszlés while the
manifold and burners are rotating.

Each of the nozzles, ag shown in Fig, 10, is at-
tached to' a Horizontal rod or arin 32 by means
of & suitable clamp 33. The rod 32 is adjustably
secured to & bracket 34 which is secured to and
depends froir the nianifold 25, in the form of
the nozzle support shown in Figs. 10 ang 11.
Edch of the rods 32 is carried between a pair of
cooperating clanip plates 35 and 36 which are ad-
justably secured together by means of screws 371.
Upon loosening the serews 37, the rod can be slid
forwardly ot rearwsrdly or furned angularly
about the axiy of the rod afnd reclamped in the
desited position by fightening the screws, The
brackets- 34 are shown as provided with slots 38
through edeh of which projects a tightenidg
seFew 38 fof securing the plates §6 anid 363t ver-
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tically adjusted position to the bracket 34.
Hence, the nozzles can be adjusted arcuately
about the axis of the respective rods 32; they can
be moved inwardly or outwardly by the sliding
movement of the rod mentioned above, and they
can be moved vertically by sliding the clamp
plates 34 and 36 along the brackets 34; the flex-
ible ducts 28 permitting such adjustments.

As illustrated in the drawings, the nozzles are

directed radially inwardly of the rotary structure
for directing flames upon an article to be heated
which is located in a position disposed along the
axis of rotation of the rotary structure,

for heat treating articles of various shapes, they
will, for illustrative purposes, be described in con-
junction with the treatment of gears.

 For the purpose of supporting a gear in 2 heat-
ing position, as illustrated in Fig, 9 for example,
suitable reciprocating mechanism has been.pro-
vided. Such mechanism comprises a vertical
shaft 40 which, at its lower end, is secured to a
piston &1 arranged to operate in a cylinder 42.
The upper end of the shaft 40 is provided with a
removable gear supporting member 43 of a size

to enter the axial opening 442 of a gear 44 to be-

treated as shown in Fig. 9. Where gears having
different size openings are to be treated, appro-
priate supporting members 43 fitting such open-
ings are employed.

In the embodiment of the 1nvent10n 111u°trated
the piston 4t is designed to be operated by com-
pressed air, and for this purpose, a conduit 45 is
shown extending to the bottom of the cylinder 42,
while a conduit 46 extends to the upper end of
the cyhnder A suitable valve 47 is provided
whereby air delivered thereto by a conduit 48
may be dlrected to the conduit 45 for elevating
the piston, the rod 40 and a gear thereon; or the
air may be directed through conduit 46 for low=
ering the piston, the rod 48 and the gear thereon.
The valve may be of any suitable type and is
shown as being provided with a manually oper-
able handle 49 for confrolling the operation of the
piston, although as described hereinafter addi-
tional means preferably are provided for operat-
ing the valve in controlling the descent of the
piston. The cylinder 42, as shown in Figs. 8 and
9, is located beneath an end portion of a tank 50
which is supplied with oil or other appropriate
cooling liquid into which a heated gear is im-
mersed for hardening the same.

‘The shaft 40 extends upwardly through a suit-

ably packed opening in the tank 50 and through
the liquid, as shown in Figs. 8 and 9, and projects
at its upper end substantially into the horizontal
plane of the nozzles 21 for supporting a gear 44
in heating position when the piston is in the up-
permost position, as illustrated in the above-men-
tioned figures. Upon descent of the piston to its
lowermost position, a gear 44 carried by the shaft
40 -is drawn downwardly into the cooling bath.
When the piston has been retracted to its lower-
most position, the gear supporting member 43 is
disposed in- the dotted line position shown in
Fig, 8. The shaft 40 extends through a gear re-
ceiving member which is positioned within the
tank 50. Such a receiving member is indicated
generally by the numeral 51, and in the form il-
lustrated is of grid-like formation constructed of
bars 52. The member 51 is pivotally supported
adjacent the forward portion thereof on a rock-
shaft or the like 53 whereby it can be tilted clock-
wise to the dotted line position shown in Fig. 8.
Normally, the gear receiving member 51 is in the

o
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horizontal position shown in full lines in Fig. 8,
and is supported in that horizontal position by
legs 54 which contact the bottom portion of the
tank. The bars 52 are located sufficiently close
together to arrest the downward descent, of a gear
as the latter is lowered by the piston and thus
remove it from the gear support member 43.
Such a removed gear is indicated at 44 in Fig. 8.

Suitable means are provided for tilting the gear
receiving member 51 to cause the same to slide
therefrom onto an inclined rack 55 also located
in the tank, as shown in Fig. 8. Such tilting
means may be in the form of a structure compris-
ing a pair of bell-crank levers 56 each having a
short arm located adjacent the shaft 40 for en-
gagement by the gear supporting member 43 as
the latter moves downwardly through the mem-
ber 51 to the dotted line position shown in Fig. 8.
As the member 43 engages the ends of the short
arms of the levers 56, the longer arms thereof
are moved clockwise to the dotted line position
shown in Fig. 8, and in so moving, engage a pair
of bars 52 of member 51 and tilt the latter to the
dotted line position shown in Fig, 8 and thus cause
an arrested gear in the position indicated at 44
to slide from the member 51 onto and downwardly
along the inclined rack 55 to the lower upturned
portion 552 thereof where it is arrested and re-
mains-until removed from the bath. Asindicated
by the positions 44° and 449 of the gear, it will
thus be seen that when a gear has been heated
to the proper temperature, operation of the valve
41 will admit air under pressure through conduit
45 to the cylinder 42 above the piston, and the
gear will be moved quickly into the bath and will
be freed from the gear carrying member 43 by.
reason of the descent of the latter to a position
heneath the gear receiving member &1, where-
upon, due to the tilting action of the member 51,
the gear will be moved by gravity laterally or to
the right, as shown in Fig. 8, to the lowermost
portion of the rack 55. Hence a hot gear, by
reason of its movement within the bath, is cooled
quickly since it does not remain in its original
arrested position in the cooling liquid and comes
to rest within the liquid adjacent an end of the
tank from which it can be removed by an at-
tendant.

Air under pressure may be supplied to conduit
48 from any suitable source, but in the drawings
the duct 48 is shown as being connected to air
pressure tank 56 having mounted thereon an air
pump 57 operable by a motor 58 which main-
tains the desired pressure in the tank for the pur-
poses mentioned.

To facilitate the positioning of gears to be
treated upon the gear carrying member 43, as for
example, where a number of similar gears are to
be hardened, a suitable gear loading member is
provided which in the form illustrated comprises
a lever 60 pivotally supported on a vertical shaft
61, which in turn may be journaled in a bearing
62 and provided with anti-friction bearings as
shown in Fig. 6. 'The lever 60 is provided with a
manually operable handle 64 whereby the lever
may be swung from the full-line position shown
in Fig. 5 to the dotted line position and vice versa.
The forward end of the lever 60 is provided with
a gear supporting head 65 having a recess 652 of
sufficient size to permit passage therethrough of
gear carrier members 43. The recess, it will be
noted, is open at one side whereby when a gear
positioned on the head has been swung clock-
wise to a position over a cylinder 42, and has
been removed therefrom by the. upward move-
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ment of the gear earrier 43, the.lever 60 can be

refurned from the dotted line gear delivering po-"

sition shown in.Fig. 5 to the full line or gear load-
ing position thereof,

Two arms, 66 and 61, project radially from the
head. §5: over the upper surface of an arcuate
track 68 which is concentric with reference to the
pivotal axis 61 of the lever 60, - The forward ends
of the members 66 and 6T preferably are provided
with anti-frietion members 69 which contaet the
upper surface of the track 69 for reducing fric-
tion during the swinging movements of the lever
60. Such an, anti-friction member is illustrated
in Fig. 7 of the-drawings,. :

The head 65 and the adjacent portions of the
supporting arms 66 and 61 are provided with ad-
Justable gear centering members 10 in the form
of slotted bars which may be secured in properky
adjusted. positions by screws T1. - The inner ends
of the bars 10 can be adjusted about g central
point whereby when a gear, such as the gear in-
dicated by the numeral 44’ in PFig. 5, is in the
position: illustrated, and. the lever 60 is”swung
to the dotted line position of said figure, the gear
will be engaged: by the gear supporting, member
43 when the piston 41 is meoved upwardly as above
described. When gears of larger or smaller di-
ameter than the gears shown in Fig. 5 are to he
treated,. the gear loeating bars 10 are adjusted:
outwardly or inwardly proper radial distances.
It will, therefore, be seen that the: distance from
the axis B[ of the lever 80 to the center of gear
44’ is the same as the- distance from the axis 61
to the vertical eenter line: of the gear supporting
member 43,

Suitable means are provided for assuring: a
proper adjustment. of the bars 10-with reference
to a-vertical axis which will coincide with the axis
of the member 43 when the lever 60: has been
swung to the gear delivering position shown in
dotted lines. in. Fig. 5. In the present embodi-
ment of the invention such means is- shown. as
comprising a bracket or arm 12 extending hori-
zontally from a supporting arm: 13 which SUp-
ports the bearing of shaft 61 and provided at its
outer end. with means for slidably supporting a
centering pin. T4 (see Figs. 1, 4 and 9). Means
for slidably supporting the pimn 74 may. comprise
a: tubular support- 15 into which: a. reduced lower
end: 742 of g. pin can be inserted: - On: the: upper.
end of the pin T4 in Fig, 4. is shown.a. member
74%, corresponding in. diameter to-the: gear open-
ing and similar to-the supporting: memiber 43

The: vertical axis of the member 15 is spaced:
from the axis 61 a distance corresponding: to the
distance from: the axis-61 to the axis of the gear:
holder 43. By sliding the pin 74 upwardly by
means: f the lower: projecting end: 74* thereof to
the: dotted line position shown inFig. 4, the nrem-
ber 14% will project into the area. of the slot 65¢
of the arm 60 when the Iatter is in the loading
or full line: position shown: in Fig; 5. A sef-screw
T4cjs shown for temporarily retaining the pin. 74
in: the elevated: position.. The gear or one of' &
group of similar gears to be treated can then he

blaced upon. the member MY for the purpose of”

locating thre same in the proper position; the bars
10 being- thereupon adjusted into' contaet with
the exterior of the gear for retginding it in such
position. The pir: 14 and member 14% onn then
be lowered to a non-chstructing: pesition beneatir
the armi 6¥ or-cam be:removed from the member
15. When the lever 60 is swung to the dotted line
Dosition, the center opening of the gear will regis-
ter with the member 43 as the latter is moved up-
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wartdly by the. piston into' éngagement with the
gear, as shown in Fig. 9, for-elevating the same
into: the heat zone of the apparatus. When the
locating. bars. or stops 10 have once been prop-
erly positioned for hanhdling gears of a given. di-
ameter, such subsequent gears when placed on
the head 68 will be properly located for registra~
tiony with the member 43 when the lever 60 is
in the dotted lin€ position of Fig. 5. -

In Figs. 2 and 3 of the drawings a horizontally
disposed tank.16 is shown provided with a tubu-
lar-eoil 11 therein which is connected to a Source
of. ¢old water such ag the city water supply- for
circulating water therethrough. for reducing: the
temperature of the oil employed in the quenching
tank of the apparatus. A pump 18, operable by a. .
motor- 19, draws: the oil from the tank 50 and
forees the same through the tank 16. where it Is
couled: by the coil and from which it is returned
tethe quenching tank 56, ‘ .

In Fig. 1 of the drawings & switeh panel 80 is:
shawn secured.to the: front of the machine and:{s
provided with a switeh: 81 for contrelling the op-
eration of the pumb T8 whersby the oil i the
tank 5@ may be maintained at o proper quench=
ing: temperature. A second. switeh 82 Iy showi
for: controlling fthe operation of the motor valve
20, A switch 83 also mounted on the panel ¢con=
trols the operation of the motor 1T. The three
switches referred to barticularly are illustrated
as- of the toggle or snap on and off type; When
the switch 83 is closed the niotor [1 opergtes con=
tinuously witil the. switch is tdrned to the off
positionm. A second. switch, for controlliny the
mator 1T i provided which is a spring-opening
switelt indicated by the numeral 84.. Wher the
button ef this switchk is pressed inwardly, the
motor circuit is closed, but when the button is
released, the switch g automatically opened.
Thig switch {5 of convenience in rhakinhg: adjust-
ments of the torches or burner nozzles since by
its- use the rotary structure can be caused to
move.a few degrees of are at a time for moving
hoziles: into a position at the front of the s

" chine. The machine itself ean be Tocated with

its rear against or close to & wd&l, or in a cor-
ner of & yoom. since it Is hot necessary for an
operator to work on all sides of the machine in
effecting: adjustments: of the burners; An: addi«

" tiohal switch 85 is showh on the parel 80 for con-

trolling: the operation of the air cempressor mo-
tor: 58:. This switch may be of either type above:
referred to, but is shown dg being of & type sitni-
lar to the switch 84,

Alsg positiotied on thie panel 12 is a tempera-
ture: indicator designated generally by the nu-
mrera) 8§ The indicator is of the controlling
pyrometer type of known construetion.  The fa-
dicator comprises 4 thermocouple 81 adapted to
be: positionet: against o gear in the hedtitig” posis
tlom ag illustrated in Fig. 12, Cotiduictors 88 ex-
tend fromy the ¢coupis to ths itstrutent for effect~
img actugtion. of a hand or pointer 89 whiclk in-
dicates the: changing temperdture of the gears
during the heating eoperation. A temperaftive
selector hand 80 can bs adjusted to a positioty
corresponding to the maximum temperature af
whiclr 8 gear: or gears are to be heated. Whett
the: gear in. the heating zone iy at the selected
temperature, as indicated by the hand 88, it will
be:paraliel with the hand 98 In the present: et
bediment: of the: invertion, the conductors 88 of
the-eouple 8F extend downwardly from the if-
dicator 86 on the exterior of the rotary struc-
ture, and the couple is held against the gear pe-
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riphery . in such. a position as not to interfere
with the rotation of the burners, nor with the
lowering of the gear when the proper tempera-
ture has been reached. Any suitable means such
as an adjustable arm 81 pivotally mounted on &
bracket 92 may be employed. for retaining the
couple in contact with the gear during the heat-
ing operation. A spring 93 is shown for pressing
the couple firmly in contact with the gear. An
adjustable stop 94 limits the counterclockwise
movement of the couple when the gear has been
moved into the quenching fluid. When the next
gear is moved into the heating zone, it will move
the couple and arm 81 into the position shown in
Fig. 12.

The indicator 86 constitutes means for effect-
ing the automatic operation of the valve handle
49 in a direction to lower the gear. into the
quenching fluid. When the hand 8% moves into
a position parallel with the adjustable tempera-
ture selector hand 80, the mechanism of the py-
rometer, by known means not disclosed in the
drawings, is arranged to close a circuit switch.
In this instance the circuit includes conductors
95 and g solenoid 96. The solenoid is operatively
connected to the valve handle 49 and hence moves
the same to admit air into conduit 46 and there-
by lower the gear into the quenching liquid.

Since an article while being heated in the im-
proved apparatus remains stationary, it need not
be firmly attached or clamped to supporting
means as in prior apparatus where the articles
are rotated -and the heat sources are stationary.
The article, heated by means of the present im-
provements, can, therefore, upon acquiring the
desired maximum temperature, immediately be
immersed in the quenching fluid without addi-
tional handling.

In Fig. 1 of the drawings a gas pilot 97 is
shown. connected to the conduit 21 forming part
of the by-pass around the motor valve 20. The
flame issuing from the upper end of the pilot
member by its color gives an indication of the
character of the admixture of the gas and air be-
ing delivered by the gas mixing machine not
shown. To a gas port in the lower end of the
pilot 91, a flexible tube 98 may be attached, the
tube having a burner tip 99 at its outer end. By
opening a pet-cock 100, gas will be delivered fo
the burner tip 99 which may be ignited by the
flame issuing from the upper end of the pilot
97 and the tip used as a torch for igniting the
burners of the rotary structure.

By means of the present improvements it has
been found that articles can be heat treated sat-
isfactorily and expeditiously by utilizing manu-
factured or natural gaseous fuels of relatively low
flame temperatures and with less likelihood of
overheating or burning the articles than where
more expensive and high flame temperature fuel
is employed, such as oxyacetylene gas which gen-
erally has been used in prior flame hardening ap-
paratuses. A sufficient number of the burner or
torch nozzles 21 can be adjusted to direct flames
upon those surfaces of the article that are to be
hardened to heat the same to the desired tem-
perature, such burners as are not required in
heating g relatively small article, for example,
being moved radially outward to inoperative posi-
tions, such as the positions of the burners in-
dicated by reference characters 27= in Fig. 3. It
will also be seen that where several identical gears
are to be hardened, the adjustment of the mem-
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bers 108 to center the gears with respect to the
path of movement of the gear supporting mem-
ber 43, when the loading lever 60 has been swung
to the dotted line position of Fig. 5, facilitates
the handling of the gears since, during the period
that one gear is being heated, the attendant can
place another gear in position on the member 65
and can swing that gear inwardly into alignment
with the path of member 43 immediately fol-
lowing the quenching of the heated gear. The
positioning of the gears in heating position by
the means described, as well as the adjustment
of the burners, can be effected without an attend-
ant being required to reach into the heating or
flame zone of the machine as will be seen.

While I have shown and described certain em-,
hodiments of my improvements for the purpose
of illustration,; it is obvious that various gltera-
tions may be made ‘therein without departing
from the spirit of the invention.

I claim:

1. Heat treating apparatus comprising a plu-
rality of rotary burners arranged in positions for
projecting flames into a zone located axially with
respect to the orbit of the burners, means for ro-
tating the burners, means for supplying fuel
thereto during such rotation, vertically recipro-
cable means for supporting in said zone an arti-
cle to be heated, means for reciprocating said sup-
porting means between upper and lower posi-
tions, and article transferring means operable
from a position remote from said supporting
means for receiving an article to be heated and
transferring the same into the path of movement
of said supporting means intermediate said upper
and lower positions thereof for delivery thereto
upon movement of said supporting means from
the lower to the upper position. )

2. Heat treating apparatus comprising a plu-
rality of horizontally rotatable burners arranged
to project flames upon an article located in a zone
disposed centrally of the orbit of the burners,
means for rotating the burners, a reciprocable
support for engaging an article and elevating the
same into said zone, means for actuating said
support from a lower position to a position for
supporting an article in said zone, and means for
delivering an article into the path of movement
of said reciprocable support at a level above said
lower position for engagement and elevation
thereof to said upper position.

3. Heat treating apparatus comprising a verti-
cally reciprocable shaft provided with an article
supporting member on the upper end thereof,
means for directing heat upon an article on said
support when said shaft is in an elevated posi-
tion, s horizontal swingable member provided
with article holding means spaced from the piv~
otal axis thereof a distance corresponding to the
distance from said axis to the path of movement
of said shaft, said swingable member being lo-
cated at an elevation lower than the uppermost
position of said article supporting member and
being swingable to a position for locating an
article carried thereby coaxially above said arti-
cle supporting member when the latter is in a
lowered Dposition, and means for moving said
shaft and supporting member upwardly into en-
gagement with an article in said coaxial position
for elevating the latter into heating relation with
respect to said heating means.
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