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This -invention relates to furnaces, and more
particularly te electrically heated rotary hearth
furnaces having a non-oxidizing atmosphere and
work charging and discharging means.

An object of the invention is to improve the
construction of furnaces of the character above
described and provide improved means for effi-
ciently and expeditiously charging and discharg-
ing said furnaces of work without admitting air
into the furhace. -

- In accordance with one embodiment of this
invention, a furnace is provided which includes
an intermittently rotatable annular hearth and
an annular heating chamber having a non-
oxidizing atmosphere in which the Wwork being
treated is carried by the hearth. The chamber
is heated by sectional molybdenum electrical re~
sistance elements which are clamped to each
other and to electrical terminals at points with-
in the chamber and exposed to the non-oxidizing
atmosphere, The furnace is at all times com-
pletely sealed, the work being charged into and
discharged therefrom by means of an-air lock

and associated work transfer means, whereby the -

work is transferred from an initial atmosphere
of air in the lock into the furnace non-oxidizing
atmosphere in the heating chamber and dis-
charged vice versa without admitting -any sub-
stantial amount of air to the furnace. This is
accomplished by placing the work in the lock,
exhausting the air therefrom, and then filling it
With 2 non-oxidizing gas, whereupon the transfer
means is operated to move the work to be treated
from the lock onto the hearth, which is stationary
at this time, and simultaneously therewith trans-
fer treated work from the hearth into the lock.
The work transfer means is hand operated by

" means of hand wheels and a lever, the operation
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of which is controlled by interlocking devices to
insure propeér sequence of operations for charging
and discharging the furnace of work without
admitting air to the non-oxidizing atmosphere
in the heating chamber. Means is also provided
for insuring that the rotary hearth will remain

stationary during the operation of the work -

transfer means.

Other features and ‘advantages of ,;iiis inven- .
tion will more fully appear from the following -

detailed déscription,,taken‘ir_x connection with
the accompanying drawings, in which—

"Fig. 1is a fragmentary plan view, partly in
section, of a furnace embodying the featires of
this invention; )

Fig. 2 is an enlarged fragmentary vertical
section taken on the line 2—2 of Fig. 1;

(CL 263—17)

Fig. 3 is an enlarged vertical section taken on
the line 3—3 of Fig. 1;

Fig. 4 is an enlarged vertical section taken on
the line 4—4 of Fig. 1, showing the turn-table
rotated 90° from the position shown in Fig. 1 and
the inner door in closed position ;

Fig. 5 is a fragmentary vertical
on the line 55 of Fig, 3;

Fig. 6 is a fragmentary plan section, partly in
elevation, taken on the line 6—§ of Fig. 3; 10
Fig. 7 is a detail plan section taken on the line

T—17 of Fig. 3, and— .

Fig. 8 is a fragmentary view of an electrical
heating element for the furnace heating chamber
showing the method employed for securing it to 15
a terminal within the chamber and to adjacent
ends of the element. ’

General

Referring now to the dré.wings, particﬁlarly
Figs. 1 and 2, a substantially circular furnace 5
having an annular heating chamber i 6 is built

section taken

20

-upon a pair of spaced inner and outer steel rings

{7 and 18 supported on.inner and outer groups
of standards 19 and 28, respectively. The rings
1T and 18 are connected by an annular steel sup-.
port 23 which carries a ball race 24 for receiving
ball bearings 25. An.annular rotatable hearth 26
having a floor 21, within the chamber 16, is built
upon a steel ring 28 which carries a ball race 2§ 30
on its under surface for receiving the ball bear-
ings 28. To prevent the heat from the chamber
16 being readily transmitted to the ball bearing
support 23, the hearth 26 is quite deep and built
up from refractory heat insulating bricks and the 35
top thereof, providing the hearth floor 21, com-
prises a slab of refractory 32, Annular side walls
33 of the heating chamber 16 which extend from-

. & point slightly below the lower edge of the slab of

refractory 32, at the top of the hearth, for a
suitable distarice upwardly, and a top wall 34 of
the chamber comprise slabs of refractory 35
and 36, respectively. Spaced from the inner re- -
fractory slabs 35 and 36 are similar outer siabs
38 and 40, outside of which is a suitable thick-
ness of heat insulating bricks covered with steel
Dlates 41. ‘The steel plates 41-in cooperation with
the bottom steél rings 17 and 18 and an annular
bottom steel enclosure interconnecting the rings
comprise an air and gas tight enclosure for the
furnace. ' In case the-bricks abutting the outer
slabs 39 and 40 tend to sag the latter, the space
provided between them and the inner slabs 35 and
36 prevents the inner slabs from being deformed |
sufficiently to cause interference with the work '
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2
being carried in the chamber (6. The support-
ing steel ring 28 of the annular hearth 26 has
fixed thereto an annular gear 82 which meshes
with a pinion 48 secured to & shaft 44 which is
intermittently driven from an electric motor .
through a speed reducing mechanism (not
shown) at a desired speed to rotate the hearth 26
as indicated by
the arrow (Fig. 1). A suitable timing mechanism
(not shown) is associated with the driving mech-
anism, which includes an electric motor circuif;
for the shaft 44, which causes the shaft to make
one revolution each hour, for instance, and then
stop. ‘The pinion 43 is of such a size relative to
the annular gear 42 that during the one hour
period of revolution of the shaft 44 the hearth
26 will be moved one-twenty-second of & revolu-
tion and then stopped, the stopping of the hearth
being indicated to the operator by the ringing of
a bell included in & circuit which is closed when*
After the operator discharges
and charges the furnace -in & manner'‘to be de-
scribed. hereinafter, he closes the motor circuit
for the hearth driving mechanism by pressing a
starting button and the rotation of the hearth
continues. The timing mechanism and the
motor and bell circuits are not shown in the
drawings, since they do not form a part of the
present jnvention and are not believed nzces-
sary to a complete understanding thereof. Thus -
the hearth 26 will be rotated in twenty-two steps
and if a charge of work is placed upon the hearth
during one stationary period it will again be
stepped to a proper position to be discharged in a
subsequent stationary pericd. ' .
Referring now to Fig. 1, the furnace at its right
side is provided with an opening 41 through which
the material or articles to be treated are charged
onto and discharged from the rotatable hearth
26, within the chamber 16 of the furnace. The
chamber 16 is heated by 2 plurality of electrical -
resistance elements 48 made from molybdenum
metal, the elements being clamped together and
supported from and extending solely along the
annular side walls 33 and the top wall 34 of the
chamber from the point 49 to the point 50 (Fig.
1). Terminals 51, also made from melybdenum
metal, conhect the heating elements 48 to a source
of electrical current supply. The heating ele-
menis 48 are preferably made from molybdenum,
a metal which is highly resistant to heat when in
an non-oxidizing atmosphere, and are direttly
and solely exposed to & hydrogen gas atmosphere
in the chamber, the gas being supplied through
& plurality of inlets indicated at 52. An outlet
for the gas is indicated at 53. The gas inlets 52
at the top of the furnace extend through the
plates 41 to the outer surface of the heat in-
sulating bricks (Fig. 2) for the purpose of flush-
ing the brick structure of entrapped air, the gas
entered therein trickling through the brick struc-
ture to the gas outlet 53 and thence to suitable
means (not shown) for disposing of it. Since the
heating elements 48 extend only between the
50, the materials to be treated
charged into the furnace at the opening 47 will be
gradually heated as they approach the first point
49, and from the 1ast point 58 to the discharge
opening 47 the muterials are cooled. For, \thls
reason the same amount of insulation is not re-
quired in the annular wall of the furnace at each
side of the opening 41 asin the portion where the
heating elements 48 are located.
The electrical heating elements

_ of heating elements.

- puter chambers
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tend between the points 49 and 50 comprise &
plurality of sections, each section comprising
three joined lengths of molybdenum metal of a
suitable cross-section formed into a plurality of
bends which extend along the side walls and the
top wall of the heating chamber 16, the ends of
the joined lengths being connected to the molyb-
denum terminals 51. The three lengths of heat-
ing elements forming each section of heating
elements 48 are joined to each other and. to the .
terminals 51 at points within the chamber 16 by
U-shaped bolts and clamp plates indicated in
general at 54 (Fig. & constructed from molyb-
denum metal similar to the heating -elements
and terminals. Fig. 8 illustrates fragmentarily
one of the lengths of heating elements 48 con-
nected at one end to & terminal 51 by a clamp 54
and another clamp is shown between two lengths
It has been found that this
method of joining or clamping together lengths
of molybdenum heating elements or to the ter-
minals thereof provides an. effective and con-
venient method of building up the resistor. Since
the molybdenum is in an non-oxidizing atmos-
phere it remains bright and forms a good elec-
trical connection having practically no contact
resistance when clamped together and the clamps

- presenting a larger radiating area remain cooler

than the element and prevent burning out at the
joint. These clamps may also be used for re-
pairing heating elements which have become
broken. o

Attached to and movable with the rotary
hearth 26 are a plurality of equally spaced verti-
cally extending bafle walls 45 (Figs. 1 and 2)
composed of refractory material and of a shape
which substantially fills the space between the
side and top walls of the furnace chamber 15
and the floor of the hearth but freely permitting
the free movement of the hearth., The walls 45
provide in the present embodiment twenty-two
compartments extending around the hearth into -
each of which a charge of work may be placed.
These bafle walls substantially . prevent circula-
tion of the heated gaseous medium so that the
temperature in any given zone of the furnace
will depend upon the heat applied to that zone. -

Air lock and work transfer mechanism

_The work to be treated in the furnace is charged
angi discharged through the opening 41 into the
chamber 16 and onto and from the hearth 26
by a work transfer and air lock mechanism in-
dicated in general at 85 at the right side of Figs.
1 and 2. In the operation of the furnace and
the associated mechanism 55, work which has
been treated is withdrawn from the furnace
through the opening 41 and positioned in the
air lock, and simultaneously therewith work to g
be treated is removed from the air lock and in-
serted through the opening into the furnace.
Referring particularly to Figs. 3, 4 and 5 the
mechanism 55 which is bolted onto the furnace
at the opening 47 with sealing gaskets interposed g
between the outer steel shell provided by the
plates #4 cf the furnace and the mechanism, com-
prises & metal housing divided into inner and
-§6 and 57, the inner chamber
being larger than the outer chamber. An inner
door 58 closes the chamber 56 from the chamber
57.and the-latter thamber is equipped with =n
outer door §9.- The inner Aoor 58 is pive
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_carried, as indicated st 82 (Fig, 4), upon an arm

v ;j__i}dgizaﬁml, rotatable shali 64, the |
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shaft being rotatable in either direction, by means
which will be described hereinatter, to open and
close the door §8. -The door §8, due to its pivotal
mounting 62, alines itself with g door frame 6%
between the chambers 5§ and 571. Gaskets §§
are carried upon the opposed surfaces of the door
§8 and the frame 65 to form an air-tight seal
when the door is closed. Adjustable stop pins

§7 carried by the arm 63 serve to limit the move-

ment of the door §8 about the pivot 62 when the
door is opened.

The outer door 89 is carried upon an arm §9
which may be swung about a vertical axis 78

(Fig. 1), the connection between the door and

the arm comprising a hand screw 12 threaded
through an aperture in the arm and connected
at its inner end with the door so that the door
may be moved by rotating the hand screw. A
pin 73 fixed to the door 9 extends loosely through
an opening in the arm §9 to prevent the door
from rotating upon the arm. A U-shaped hand
actuated catch 16 is pivoted upon the mechanismn
85 and arranged to be swung over
of the arm 68 when the latter is turned to its door
closing position. When the catch 76 is thus

positioned, the hand screw 12 may be rotated to

move the door 59, connected to the screw, into
bosition against a-door frame 71, the thrust of
the screw outwardly being taken by the catch,
The opposed surfaces of‘the door 59 and the
frame 17 are equipped with gaskets 18 (Fig, 5)
to provide an air tight seal for the chamber. ]

Ingerlock between inner and outer doors

In the operation of the air lock and work
transfer mechanism §8, it is necessary, in order
that the furnace remain sealed from atmosphere,
that the outer door 9 be locked, that is, pre-

.vented from being opened when the inner door

58 is opened. 'This is effected by a spring drawn
latch 19 pivoted at 80 to the inner side wall of
the outer chamber §1, the latch being drawn
into locking engagement with a keeper 83, fixed
to the inner surface of the outer door %9, when
the inner door 58 is Swung open. When the door
88 is closed, the door is moved into engagement
with an adjustable pin 84 carried by the latch 18,
which swings the latter counterclockwise to miove
it from locking engagement with the keeper 83
on the outer door §9 to the position shown 'in
Fig. 4. Also by means, which will be described
hereinafter, the inner door 58 is prevented from
being opened during
ation of the mechanism §8.

. Turn-table of work transfer mechanism,

Disposed in the inner and larger chamber 1]
is a rectangular shaped turn-table 85 (Figs. 3, 4
and 5) comprising a frame 86 having slides 87
at opposite ends of the frame guided therein and
extensible therefrom and retractable thereto, the
upper surfaces of the slides being in the plane
of the upper surface of the frame. The work to
be heat treated in the furnace is loaded into trays
88 composed of ceramic material, the trays be-
ing formed with U-shaped openings 80 at their
bottoms for the reception of ‘the slides 81, which
are slightly tapered along their upper and lower
edges at their outer ends so that they will freely
enter the openings in the trays. In placing a
tray 89 in the outer chamber 57, it is predeter-
minedly positioned on_a . fioor

- chamber §7 so that' when one of the slides 87 is

5

extended it will freely enter the opéning 98 in
the tray. In the operation of the work transfer

-hearth 26 at a standstill,

. .13 journaled at its lower end
the free end

certain steps in the oper-.

8! of the cuter .

_ 3
mechanism §§ when the turn-table 8§ has been
rotated to the proper position, the slides 87 may
be simultaneously extended so that one slide will

be entered in the opening 30 of the tray 89 carry-
lnztreatedworkormaterialsndcartiedonthe 5
annular hearth 26 and the other slide will be
entered in the opening 90 of the tray 89 Carry-
Ing work or material to be treated and which has
been positioned in the small outer chamber §7,
the inher and outer doors §8 and 59 at this time 10
being opened and closed, respectively, and the
The turn-table 8§ in
addition to its rotary movement 18 also adapted

to be raised and lowered for the purpose of pick-
ing up the trays 89 and depositing them in re- 15
verse positions in a following operation of the
turn-table, in 8 manner which will be described
hereinafter, -

Operating mechanism for turn-table

-A vertical rotatable shaft 92 (Figs. 3, 5 and 6)
in spaced station-
ary bearing brackets 93, the upper-end thereof
extending into the inner chamber §56. Keyed to
Totate with the shaft 92, as indicated at 94, but 25
bermitting the shaft to be moved longitudinally
Upwardly and downwardly is a helical gear 8§
whiich is arranged between the stationary brack-
ets 83. Fixed to the upper end of the shaft 82

is a pinion 97 which meshes at diametrically op-'”
Posite points.with a pair of- gear racks 988, slids
ably mounted in the turn-table frame 8¢ and
connected_to: the slides 87. Upon the shafi 82
being rotated the slides 87 wil] be moved to an
extended position or moved to a retracted posi-
tion on the frame 8§, dependingupoq the direc-
tion of rotation of the ‘shaft. Surrotinding the
shaft 92 at'its upper end is a rotatable sleeve 99

to which the turn-table 8§ is secured for rotation
therewith. The sleeve 99 is ?
gitudinally slidable in a- bearing 189 equipped )
with a stufing gland 18{ which serves to effect
an air-tight seal for the chamber 56 at this point.
Surrounding and fixed to the sleeve 99 is a clutch
element 184 to the upper end of which is secured 45
& disc 108, the lower end of the element having
clutch teeth. The disc 188 s provided with a
pair of diametrically opposite peripheral notches
{06 and cam plates 108 (Figs. 3 and 6) secured
to its undersurface, which will be referred to
hereinafter, the cam plates being predéterminedly
spaced angularly from the notches. Rotatably -
carried at its upper end upon the clutch element
104, as indicated at {11 (Fig. 5), and at its lower
end of the point {12 upon the shaft 92, is a

‘member {13 with a bifurcated portion (18, the .

clutch element 104 and the shafi 92 being free _
to rotate relative to the member 3. A clutch |
element 1§ provided with clutch teeth at each

-end is slidably mounted on the shaft 92 but keyed 60

thereto, as indicated at 118, 5o that the clutch ele-
ment 118 is rotatable with the shaft at all times.
Freely mounted on the shaft 92 below the clutch
element 115 and capable of rotary and longitudi-
nal movement on the shaft js a clutch element 65
117 formed with clutch teeth at its upper end and
upon its periphery with a pinion 118, The clutech
element (17 at its lower end fs supported on the
lower portion of the member {13 so that when
the member is moved up or down the clutch ele- 70

‘ment will follow.

A lever {18 formed with bifurcated ends is piv--
oted at 120, the furcations at its right end (Figs.
3, 5 and 6) being pivoted to the furcations of the
portion {14 of the member 113, and the turcaqus 7
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at its left end being pivoted to 3 nut (2{ (Figs.
3 and 6) threadedly engaging a vertical rotatable

screw 122. A bevel gear 828 is fixed to the screw

- 10

16

20

25

30

35

40

50

55

60

65

70

%

122 and opbosite ends of the screw are rotatably
journaled in stationary brackets 126 in such a
manner that the serew will not move longitudi-
nally. Meshing with the bevel gear 125 is & sim-
ilar gear 127 which is connected to a rotary
hand wheel (28 journaled upon and arranged
outside of the housing of the work transfer unit
55, Upon the hand wheel 128 being rotated the
screw 122 will also be rotated and through the
meshing gears 125 and 127 the nut 12{ will be
caused to travel upwardly or downwardly upon
the screw, depending upon the direction of rotat-
tion of the hand wheel, thus. causing the lever
19 to be rocked about its pivot and thereby ele-
vating or lowering the member ({8 and with it
the sleeve 99, shaft 82, clutch elements iga, 115,
and 117, and the turn-table 85. Suspended from
the lever 118 at a point adjacent the nut {26
are weights 130 which serve to counterbalance
the weight of the turn-table 85 and connected ele-
ments and the work being transferred.

The clutch element (15 may be shifted up-
wardly upon the shaft 92 to which it is rotatably
fixed by 2 bifurcated lever 13{ pivoted to the
member {3 (Figs. 3 and 6), the furcations of the
lever carrying pins 132 which engage in & periph-
eral channel formed in the clutch element. The
lever 131 which is positioned below the lever (18

and extends at an angle to the latter lever has -

its furcations disposed within the furcations of
the lever 112 and is pivoted between the walls of
g vertical slot (33 (Fig., 6) of the member {3
by a pin 13§. Operatively connected to the lever
i3t by a vertical link (35 is a hand lever 138
which extends outside of the housing of the unit
55, the link being pivotally connected to the levers
at 139 and 140 and the lever (38 is: pivoted at
14 (Fig. 6) to the housing. When the hand
lever {38 is raised or rocked clockwise about its
pivot, the clutch element 145 will be shifted up-
wardly to disengage its lower teeth from the
cluteh element ({7 and engage its upper teeth
with the clutch element 184. This, it will be
apparent, may be effected when the member {13
is either in its lower or upper position.
Slidably mounted in a boss 142 formed on the
member £i3 (Figs. 3 and 6) is a longitudinally
slidable spring pressed plunger 43 which at its
upper end, as shown in the position of the parts
in Figs. 8 and 6, is entered in one of the notches
{06 of the disc i85. When the plunger {43 is
entered in one of the notches (06 it will be ap-
parent that the turn-table 88 cannot be rotated
from the shaft 82. The plunger 143 is normally
held in its upper position by a compression spring
144 surrounding the plunger with its opposite
ends abutting the upper surface of the boss (42
and a collar (45 fixed to the plunger. A pin {46
fixed to the plunger 142 is entered at opposite
ends in suitable slots provided in opposite por-
tions of the lever 131, the plunger extending be-
tween the lever portions. When the hand lever
138 is raised the clutch element ({6 is shifted
upwardly through the lever.{3{, and the shaft 92
and the sleeve 89 are rotatably connected to-
gether, thus completing the rotary drive to the
turn-table 85. - At this instant the movement of
the lever 13§ which is counterclockwise and con-
nected to the plunger (43 by the pin 146 moves
the plunger downwardly, compressing the spring
144 and withdrawing its upper end from the co-
operating notch 186 of the disc 05, thus unlock~

“wise by means of the hand wheel 828, the

9,049,050

ing the turn-iable 85 so that 1t may be rotated.
Meshing with the pinion ({8 on the clutch ele-
ment 117 is & gear (48 rotatably mounted as in-
dicated at 168 on the member ({3 Formed in
the upper surface of the gear §48 is an aperture
{50 for receiving the lower end of the plunger
163 when it is moved downwardly as above de-
seribed, the gear at this instant being positioned
so that the aperture is alined with the plunger.

The gear (48 is formed with a downwardly ex-

tending flange i858 provided with g vertical siot
{153 spaced a predetermined angular distance
from the aperture 156..

Fixed to the lever (¢ is a depending arm . 154
having a vertical finger (55 at its lower end
which is arranged to enter the slot ‘153 of the
gear flange 16f and pass within the inner periph-
ery thereof when the lever is racked counterclock-t-_,
slof
at this time being alined with the finger. The
gear 148 in subsequent operations during which
the slides 87 are being extended or refracted is
rotated and the slot {58 is thereby moved out
of alinement with the finger 155 attached to the
lever 19, thereby interlocking the finger behind
the inner periphery of the gear flange §51, which
thereby prevents the lowering of the turn-table
85, since the lever cannot be rocked clockwise
shout its pivot. When the finger §55 is posi-

tioned outside the periphery of the gear flange 3

151, as shown in Figs. 3 and 7, and the gear slot
{63 has been moved out of glinement with the
finger, the lever {8 cannot be rocked counter-
clockwise about its pivet, and thus the elevation

of the turn-teble 85 is prevented during opera- 3

tions in which the slides 87 are being extended
or retracted. - )
Simultaneously with the above described dis-
alinement of the gear slot 153 and the finger {58
the gear aperture 158 will be moved out of aline-
ment with the plunger (43, which serves to pre-
vent the rotation of the turn-table 85 during
operations in which the slides 87 are being ex-
tended or retracted. When the slides 87 are par-
tially extended or retracted the plunger {43 will
be in its upper position and the lower end thereof
will lie close to the upper surface of the gear
i48, with the result that if an attempt is made
at this time to raise the lever (38 to engage the
clutches (15 and 106, the plunger will engage the
upper surface of the gear which acts as a stop.
The shaft 92 is rotated from a hand wheel

156 arranged elongside of the hand wheel 128

through a shaft {57 carrying 2 helical pinion $58
which meshes with the helical gear 95 keyed to
the shaft 92, the shaft 157 being suitably jour-
naled at opposite ends in bearing brackets.

For opening and closing the inner door 58 there

is provided a hand wheel 159 fixed to & horizon-

tal shaft (66 (Figs. 5 and 6), the hand wheel
being arranged alongside of the hand wheel 56.

Rotary motion from the shaft 160 is transmit-

40
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ted to a vertical shaft (6§ through bevel gears .

162 and thence to a horizontal shaft 163 (Figs. 3
and 6) arranged at right angles to the shaft 160
by means of bevel gears i85, the shafts 160, 161,
and 163 being journgled in suitable bearing
brackets. Fixed to the shaft 163 is a worm 16T
which meshes with a worm gear sector 168 (Fig. "
3) secured to the shaft 64 supporting the arm 63
which carries the door 58. _

Slidably mounted in a stationary U-shaped
bracket arranged below the disc 105 with its upper
end extending into the path of the cam plates

70
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188 is & spring presseq plunger 111 (Pigs 5 and
6), & spring 172 ) the plunger and

normally maintains the plunger in its upper posi-
tion. A lever 171 pivoted at 178 and provided
‘with an aperture at its left end is operatively
-associated with the upper end of the plunger 171
which extends through the aperture, the plunger
carrying a pin 11§ engaging the upper surface
of the lever. At itg right end the lever 174 is
formed with a latch 179 for engaging a notch in
& collar 188 fixed to the shaft 160. A tension
spring 181 attached to the lever 174, adjacent
thelatch 119, in cooperation with the spring 172,
normally retains the latch in locking engagement
with the notched collar 180 and when thus en-
180 is locked from rotation,
thereby preventing the inner door 58 from being
lowered with the m , s shown in Figs.
3, 5 and 6. When.the plunger 171 is pressed

downwardly by one or the other of the cam plates-

108 moving into engagement therewith, the lever
is rocked counterclockwise and the latch (79 is
withdrawn, thus permitting the inner door 58 to
be closed by rotating the hand wheel 59. -
When the inner-door 58 is closed as shown in
Fig. 4 the hand wheel 156 is locked from rota-
tion, so that the turn-table 85 cannot be rotated
or elevated. This is effected by means of g latch
182 (Figs. 3 and 6) slidably mounted in a bracket,
supporting the helical pinion 1§8. A compres-
sion spring 183 surrounding the latch 182 and
abutting at opposite ends against a collar fixed
to the latch and a stationary -guide, through
which the Jatch extends, normally acts to main-
tain the latch in locking engagement between
adjacent teeth of the pinion 158. Carried by the
gear sector 168, included in the mechanism for
opening and closing the inner door 58, is a cam
member 184 (Fig. 3) which during the opening
of the door moves into engagement with a roller
187 mounted on g vertically slidable bar 188, the
laich 182 and the bar being connected together
by a link 189 pivotally connected at opposite ends
thereto. As the inner door §8 reaches its open
position, indicated in dotted outline in Fig, 4,
the latch 182 is withdrawn from locking engage-
ment with the pinion 158 to the position shown
in Fig. 3. . :
- The circuit to the motor (not shown) which
drives the annular hearth 2§ includes a switch
198 (Fig. 5), which is actuated to open and close
the circuit to the motor by the plunger 171 1, inde-

‘When it is depressed by one or the other of the
cam plates 188 moving into engagément there-
with at the completion of the work charging and

operation, the circuit to the motor is
prepared for fina] closing by the operator -actu-
ating the starting button, hereinbefore mentioned
in connection with the timing mechanism (not

for the hearth. Tt will also be apparent that
when the turn-table 8§ and the attached disc 10§

are in their elevated position during certain steps ‘

"in the 6peration of the work transfer unit 55,

the cam plates 108 carried by the disc will move
idly by the plunger 171 and the latter will conse-
quently remain in its upper open circuit position.

' Bafiie for heating chamber 5

A baffle indicated in general at 192 (Figs. 1, 2, .
3 and 5) .effectively prevents the- egress of hot

.hydrogen gases from the heating chamber 16 into

the inner chamber 56 through the furnace open- 10

“ing 41, at all times, except. during the charging

and discharging of work into and from the fur-
nace. The baffle 192 comprises a base plate 193
surrounding the turn-table 85 below the frame
86 thereof and supported on a floor 194 of the 15
inner chamber 56, Fixed to the base plate 193

is a pair of diametrically opposite Sockets 195 for
freely receiving the lower ends of pins 196, se-
cured to opposite sides of the turn-table frame
86, when the latter is in its lowered position as 20
shown in Figs. 1, 3 and 4. As thus connected to
the turn-table frame 86 the bafle 192 may be
rotated with the turn-table during certain steps _
in the charging and discharging of work into and
from the furnace and upon the turn-table being 25
elevated and rotated during other operating steps,
the pins 196 at this time having been withdrawn
from the sockets 195, the baffle will remain sta-
tionary. At its right end, as shown in Fig. 3,
wherein the baffle 192 is shown positioned away 30

‘from the furnace opening 41, the plate 193 which

Is arc-shaped carries g vertical member 191,
similarly shaped, having its -opposite vertical
edges at their upper ends connected together
with a stiffening plate 198 (Fig. 1). 'The total 35
height of the vertical member (97 and the plates
193 and 198 is such that they closely fit within
the height of the opening in the housing of the
mechanism 55 where it joins the opening #1 but
may be freely moved therein, Fixed to the op- 40
posite vertical walls of the housing of the mech-
anism 55 at the opening 47 (Fig. 1) are filler -
plates 199 which are turned inwardly at their
inner ends and directed toward the opening 47.

. Operating cycle - o

In the operation of the herein described fur-
nace and air lock and work transfer mechanism
55, let it be assumed that the turn-table 85 is
in a quiescent position, as shown in Fig. 4, in 50
which position the bafie. (92 intermittently ro- .
tatable therewith, has closed the opening 47 into
the heating chamber 16 to prevent the egress
of hot hydrogen gas therefrom into the inner
chamber 56, the inner door 58 being in a closed 5s
Dosition, a tray 89 of material to be charged onto
the hearth 26 has been Predeterminedly posi-

tioned on the floor 91 of the outer chamber 57,

the outer door 59 of which has been manually -
closed, and the rotatahle hearth 26 is at rest 69
during one of its stationary periods with a tray
89 of heat treated material centered with the
furnace opening 471 and alined with the turn-
table 85 ready for discharge. It is also assumed
at this time that the outer chamber 57 has been 65
exhausted of air and then filled with hydrogen
gas, In a manner to be described hereinafter.
Starting with the furnace and the mechanism 56
conditioned as just deseribed a complete cycle
of operation of the mechanism to insert the tray 79
83 of material to be treated into the furnace
from the floor 91 of the outer chamber 57 and
to remove a tray 89 of treated material from the
furnace, which latter tray iIs stationary and
alined with the opening 41 and the. turn-table 75
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8%, and deposit it upon the floor of the outer
chamber is as follows:

In the quiescent position of the turn-table 88
(Fig. 4) the upper end of the spring pressed
interiocking plunger (43 has been withdrawn
from one of the notches 186 of the disc 105 and
is abutting the under surface of the disc and the
lower end thereof is entered in the aperture 158
of the gear (48, and the finger {55 carried by
the lever {19 is alined with the slot 153 of the
flange 15! of the gear (48 and is positioned out-
side the periphery of the flange. Also with the
plunger {42 in its lower position the clutch ele-
ment 145 is maintained in its upper position in
engagement with the clutch element {84 by means
of the connection between the plunger and the
lever 3. It is also to be understood that the
latch (79 has been withdrawn from the notched
collar 180 on the shaft (68 so that the hand
wheel 159 is free to be rotated to open the inner
door 58. The described positions of the plunger
143 and the latch (7§ were effected automatical-
iy at the completion of the last work transfer
operation ‘and will be further described upon
completion of the cycle of operation being de-
scribed. The operator now opens the inner door
@ to the dotted position thereof, shown in Fig. 4,
by rotating the hand wheel {59 clockwise, which
withdraws the latch 82 from locking engage-
ment with the teeth of the pinion 158, thus free-

ing the hand wheel 156 and permitting the turn-

table 85 to be rotated. The hand wheel (86 is
now rotated counterclockwise, which causes a
clockwise rotation of the turn-table 85, the ro-
tation continuing 90° ‘until one of the notches

166 of the disc 105 spaced at this time 90° from.

the plunger 043 is moved into alinement with
the plunger, which immediately springs into the
notch and thus prevents further rotation of the
turn-table, the lower end of the plunger being
withdrawn from interlocking engagement with
the gear 148, which is now free to be rotated.

The operating elements of the work transfer .

mechanism 55 have now been operated to the
positions thereof as shown in Figs. 1, 3, 5 and 6.
Simultaneously with this movement of the plung-
er 143, the clutch element ({5 returns to its lower
position in engagement with the clutch element
i11, through the action of the spring 148, pulling
the plunger upwardly, which by means of its
connection with the lever 13¢, which is rocked
clockwise, moves the clutch element downwardly.
At the beginning of the 90° rotation of the turn-
table 85 one of the cam plates (88 carried by

the disc 185 and which has been operatively en-.

gaged with the spring pressed plunger {76 moves
away and the plunger immediately moves up-
wardly and actuates the switch {98, thereby in-
suring that the circuit to the motor will remain
open during the cperation of the transfer mech-
anism 55°and the rotary hearth 26 remain sta-
tionary. ’

- The slides 87 of the turn-table 8% are now simul~
taneously extended into the heating chamber 16
and outer chamber 57 and into the openings 89
of the trays 89, which are alined in the two
chambers, by rotating the hand wheel {56 coun-

‘terclockwise and thereby through the mechanism .

previously described the racks 88 attached to
the slides are moved outwardly. During this
outward movement of the slides 87 the shaft 92
was rotated clockwise and through the clutch ele-
ment 115 engaged with the clutch element #17
carrying the pinion (18, the gear 148 is rotated
counterclockwise. Thus the gear slot 153 is

 ture §5¢ with the plunger
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moved out of alinement with the finger 155, which
is positioned outside the periphery of the gear
flange 151, thereby preventing the raising of the
turn-table 85 during the extension of the slides
81. At the termination of this rotation of the 5 -
gear 148, or when the slides 87 are fully extended,
the slot 153 will again be alined with the inter-
locking finger {55 and the gear aperture 159 will

-also be alined with the plunger 1643. The turn-

table 85 is now elevated o pick up the trays 89
in preparation for g 180° rotation of the turn-
table to transfer the tray which is in the outer
chamber 57 to the heating chamber 16 and the
tray in the latter chamber to the outer chamber.
To elevate the turn-table 85 .the hand wheel
128 is rotated clockwise, which rocks the lever 19
counterclockwise and thereby moving upwardly,
as a unit, all of the elements surrounding the
shaft 92 which are positioned above the lower end
of the member (3. During this movement of the 20
lever §19 the interlocking finger {55 is rocked
into the gear slot 153 and within the inner pe-
riphery of the flange of the gear, but no locking
of the finger to the gear takes place until the
gear is again rotated during a retraction of the 25
slides 81 from their extended positions, The
turn-table 85 is held in its upper position, with
the trays 89 supported thereon, by the cooperating
nut §2¢ and the screw (22 associated with the
hand wheel 128, Co

The slides 81 carrying the trays 89 are now
vetracted to position them within the inner cham-~
ber 56 so that the turn-table 85 may be rotated -
therein 180° to reverse the position of the trays.
To retract the slides 87 the hand wheel §56 is ro- 35
tated . clockwise, the racks 98 with the attached
slides being moved inwardly, This rotation of the
hand wheel (56 also through the rotation of the
clutch element |15 rotates the clutch element i17
carrying the pinion (18, which in turn rotetes the
gear 148 clockwise to again aline the gear aper-
{43 and also the gear
slot 153 with the interlocking finger £55. The
disengagement of the clutch element 15 from
the clutch element 117 during the retraction of
the slides 87 by a raising of the hand lever {38
is prevented by the lower end of the plunger
¢43, which during this time is ou$ of alinement
with the gear aperiure 156, and is engaging the
upper surface of the gear 148. Thus a premature
rotation of the turn table 85 with the slides 87 in
a partially retracted position is avoided. This
same result is obtained by the disalinement of
the plunger {43 and the gear aperture {80 during
the extension of the slides 87.

With the slides. 87 in a fully retracted position
the turn-table 83 is rotated clockwise 180°. This
is effected by first raising the hand lever 138
which moves the clutch element {5 upwardly and
operatively connects the shaft 92 to the turn- €0
table. Simultaneocusly with this movement of
the clutch element {13, the lever (31 at its left
end is rocked downwardly and through its con-
nection to the plunger ‘143 by means of the pin
146 and the slots of the plunger and the lever, 68
respectively, the plunger is moved downwardly.
The upper end of the plunger 143 is thus with-
drawn from the notch 106 of the disc 105, thereby
unlocking the turn-table 85 for rotation, the
plunger at its lower end entering the aperture
150 of the gear 148 and locking the gear from ro-
tation, the aperture being previously alined with
the plunger at the termination of the retraction
of the slides 87, ° 5
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The purpose of locking the gear from rotation
and thereby the clutch element | 1, which occurs
whenever the clutch element 145 is disengaged
from the clutch element (17 is to maintain the
position of the latter clutch element so that when
the clutch element 115 is lowered to engage the
clutch element 117
ments will accurately register in driving engage-
ment. The hand wheel 156 is now rotated coun-
terclockwise, while momentarily holding the hand
lever 138, still in a raised position, until the notch
106 of the disc 105, from which the plunger 143
was withdrawn, is moved out of alinement there-
with and engages the under surface of the disc.
The rotation of the hand wheel 156 is continued
until the other notch 1086 which is spaced 180°
from the notch from which the plunger 143 was
last withdrawn is moved into alinement with the
plunger, which immediately springs into the notch
and thus prevents further rotation of the turn-
table 85, the plunger at its lower end being with-
drawn from interlocking engagement with the
gear aperture 150. In a manner similar to that
described in connection with the 90° rotation of

.the turn-table 85 the clutch element 115 returns

to its lower position as shown in Figs. 3 and 5.

The position of the trays 89 have now been re-
versed by a 180° clockwise rotation of the turn-
table 85 within the inner chamber- 56 and are
ready to be inserted in the heating chamber 16
and the outer chamber 57 by the slides 87 being
extended on the locked and still elevated turn-
table. The hand wheel 156 is now rotated in a
counterclockwise direction which, in a manner
similar to that described in connection with the
previous extension of the slides 81 in preparation
for picking up the trays 89 from the rotary hearth
26 and the floor 91 of the outer chamber 57 causes
the slides to be extended into the chambers 16
and §7 and rotates the gear 148 couriterclockwise,
the gear slot 153 at the termination of the ex-
tension of the slides being again alined with the
interlocking finger 155 carried by the lever 119,
The turn-table 85 is now free to be lowered by
means of the hand wheel 128, " The finger 155 dur-
ing this rotation of the gear 148 is still within
the inner periphery of the flange 151 of the gear
so that a lowering of the turn-table 85 during the
extension of the slides 87 is prevented. Also dur-
ing this rotation of the gear 148 the aperture 150
thereof moves out of alinement with the plunger
143 so that the plunger lies over the upper surface
of the gear to prevent, as described hereinbefore,
a premature rotation of the turn-table 85 while
the slides are in a partially extended position
during the retraction thereof,

With .the slides. 87 extended the tray 89 of
material to be heat treated is positioned in the
chamber 16 over the still stationary hearth 26
and the tray of treated material is in the outer
chamber 51. The turn-table 85 is now lowered
to deposit the reversed trays 89 on the hearth

26 and the floor 91 of the outer chamber 57 by -

rotating the hand wheel 28 counterclockwise
which is opposite to its direction of rotation in
elevating the turn-table, as previously described.
During this operation all of the elements previ-
ously mentioned in connection with the eleva-
tion of the turn-table are lowered, as a unit, to
the position shown in Figs. 3 and 5. Also at
this time the interlocking finger 155 is with-
drawn from the alined slot 153 of the gear 148
and to the position shown in Figs. 3 and 7. Fol~
lowing this the slides 87 are retracted into the
inner chamber 56 by a clockwise rotation of the

the teeth of the clutch ele

‘turn-table

_ o

e,

hand wheel 156, similar to the operation of re- -
tracting the slides when they were carrying the

trays from~the hearth and outer chambers 6
and 57, respectively, into the inner chamber 56.

Simultaneously with the retraction of the slides .
87 the gear 148 is rotated clockwise to move the

gear slot 183 out of alinement with ‘the inter-

locking finger 155, which at this time is in the

position shown in Figs. 3 and 7 adjacent the

outer peripheral surfaces of the flange of ‘the 10
gear 148, thereby breventing the elevation of the ' -
85 during the retraction of the slides

81. It will be apparent that with the finger ‘155

‘adjacent the outer peripheral surface “of the

flarige of the gear 148 with the slot 153 thereof
out of alinement therewith, the lever {19 which
carries the finger cannot be rocked . to elevate
the turn-table.- This  last mentioned rotation
of the gear 148 also moves the ‘aperture 150
thereof again into alinement with the plunger 20
143 at the termination of the retraction of the
slides 87. . : e

. To complete the cycle ‘of operations the turn-
table 85 is now rotated counterclockwise 90° to

15

~ & quiescent .position as shown in Fig. 4. The 25

- furngce opening 47,

~

‘During this rotation of the turn-table 85 the

rotation of the turn-table 85 up to this point in
the cycle of operations has been in:a clockwise
direction. This final 90° rotation in a counter-

‘clockwise direction of the turn-table 85 is for

the purpose of moving the bafie 192 to close the 30
The operation of the baffle
162 will be described hereinafter. This 90° rota-
tion of the turn-table 85 is accomplished by first
raising the hand lever (38 to actuate the oper-
atively connected parts, followed by a clockwise 35
rotation of the hand wheel 156, in a manner
similar to that described in’ connection with the
raising of the lever and the rotation of the hand
wheel for the 180° rotation of the turn-table 85,
with the exception that the rotation of the turn-
table by means-of the hand wheel 156 is con-
tinued only until the turn-table is Positioned as
shown in Pig. 4, wherein it.is positioned at right .
angles to its position as shown in Figs. 1, 3 and 5.

plunger 143 which has been withdrawn from ane
of the notches 106 of the disc 105 is abutting the
under surface of the disc and the lower end there-
of is entered in the gear aperture 159, the turn-
table thus being free to be rotated in the next
work transfer operation. To facilitate the Posi-
tioning of the turn-table 85, as just described,
the' side wall of the inner chamber 56 where the
operator stands when manipulating the various .

hand wheels and the lever is provided with a glass gg
window 200 (Figs. 1 and 3); which permits the .

operator to view ‘the rotation of the turn-table.
Upon the completion of this 90° rotation of the
turn-table 85 one of the cam plates 108 carried by
the disc 105 moves intc engagement with the
rlunger 71, depressing it and thereby preparing
the motor circuit at this point for closing by
means of the starting button, which may then
be actuated to start the annular hearth 2§
rotating. ' Simultaneously with this movement of
the plunger 171 the latch 179 of the lever 114 is
withdrawn from the notch of the collar - 180,
which permits the operator to close the inner
door 58 by rotating the hand wheel 159. The
closing of the inner door 58 permits the latech
182 to move into locking engagement with the
teeth of the pinion {58, thus locking the hand
wheel 156 from rotation and thereby preventing
the turn-table 85 from being rotated or elevated
when the inner: door is closed. Since the switch 75
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. supply, which also supplies the

‘the turn-table to its quiescent

8

190 has been actuated to close the motor cir-
cuit for rotating the hearth 26 when the turn-

' it will
be apparent that by locking the hand wheel 156
the accidental elevation of the turn-table at this
time is positively prevented. Wwith the inner
door 58 closed the latch 19 has been drawn from
locking engagement with the keeper 83 on the
outer door 59, which may then be opened and
another tray 89 of material to be heat treated is
inserted in the outer chamber 57 in preparation

for the next work transfer'oqeration. It is to

be understood that pefore opening the outer door
59 to remove the
gas is. exhausted from the chamber 51
an outlet 201 (Figs.'1 and 4) which may be con-
nected -to a vacuum pump (not shown). The
outer door 59 is then manually closed and se-
cured by the hand screw 72 and the catch 16
and thereafter -the air is exhausted from the
outer chamber 51 through the outlet 201, In &
manner similar to that described in connection
with the exhausting of the hydrogen gas there-
from and thereaftex hydrogen gas is admitted
through an inlet 202 connected to a source of
heating chamber
16, the outlet and the inlet being controlled by
hand valves (not shown). :

Operation of bafle

In the operation of the air lock and work trans-
fer mechanism just described the baffle 192 ‘is
operated as follows: In the quiescent position of
the turn-table 85 (Fig. 4), wherein it is in its low~
ered position, the pins 196 are engaged in the
{92, the latter being in
position to close the furnace opening 47. In the
initial clockwise 90° rotation of the turn-table 85
the bafle 192 is rotated therewith to the position
shown in Figs. 1, 3 and 5. Following this, the
slides 81 are extended and then the turn-table
85 is elevated, which elevation withdraws the pins
{96 from the sockets 195 of the baffie. The slides
81 are thereafter retracted. During the 180° ro-
tation of the turn-table 85, which follows, the
pafie 192 remains stationary. Thereafter the
slides 81 are éxtended, which is followed by the
lowering of the turn-table 85 which enters the
pins 196 carried thereby into the sockets 195 of
the bafle 192, thus again connecting the baffle to
the turn-table so that in the final 90° rotation of
position, which
is in a counterclockwise direction, the bafile will
be moved to again close the furnace opening 47.

It is believed that the advantages of the present
invention will be clearly apparent from the above
detailed description of construction and opera-
tion. - The described construction provides a very
heated rotary hearth hydro-
gen gas furnace. )

Although the invention as herein illustrated
and described is particularly applicable to fur-
naces of the character above described, it should
be understozd that the novel features of the in-
vention are capable of other applications within
the scope of the appended claims.

What is claimed is:

1. In a charging mechanism adapted for use
with a furnace, a rotatable element having a plu-
rality of members extensible therefrom in oppo-
site directions for supporting articles, and means
for actuating said extensible members.

2. In a charging mechanism adapted for use
with @ furnace, a rotatable element having a
plurality of members arranged in a common

2,049,050

' Jock into the furnace,

.

plane and extensible therefrom at opposite points
for supporting articles, and means for actuating
said extensible members.

3. In a charging mechanism adapted for use

with a furnace, a rotatable and vertically recip- -
plurality of members -

rocable element having a
extensible therefrom for supporting -articles,
means for extending and retracting said members
to position them under and withdrawing them
from the articles, means for elevating said ele-
‘ment and the extended ‘members when the ar-
ticles are supported thereon, and means for ro-
tating said element when said extensible mem-
bers carrying the articles have been drawn in-
wardly to reverse the position of the articles.

4. In a charging mechanism adapted for use
with a materiel treating furnace having a charg-
ing and discharging opening, a rotatable baffle
at the furnace opening to close the same except
when the furnace is being charged and dis-
charged, & charging mechanism operable for
charging untreated material into the furnace and
discharging treated material from the furnace
during an operating cycle, operative connections
between said mechanism and said baffle. coop-
erating to cause the baffle to be moved from the
furnace opening during an initial portion of the
operating cycle of said mechanism, said opera-
tive connections permitting said baffle to be auto-
matically disconnected. from the mechanism and
remain stationary during an intermediate portion
of the operating cycle and during a final portion
thereof to be automatically connected to. said
mechanism and moved to close the furnace open-
ing, and means for operating said charging mech-
anism to complete a cycle of operations.

5. In a charging mechanism adapted for use
with a hydrogen material treating furnace hav-

20

30

35

ing a charging and ‘discharging opening, an air

lock at the furnace opening comprising inner and -

outer chambers, means operable in said inner
chamber for charging material through said air
an inner door between said
chambers, an cuter door for said outer chamber,
actuating means for said inner door, and inter-
jocking means operatively associated with said

40 -

door responsive to an opening of said inner door -

for locking said outer
after closure until said inner door is again closed.
6. In a charging mechanism adapted for use

with a hydrogen material treating furnace hav-

ing a charging and discharging opening, an air

door from being opened -

50

lock at the furnace opening. comprising inner -

and outer chambers, an inner door between sald
chambers, an outer door for said outer chamber,

actuating means for said inner door, a keeper

fixed to an inner surface of said outer door, and
interlocking means disposed between said doors
comprising a pivotal lever having a latch at one
end operatively engageable with sald keeper in
one position of said lever, the opposite -end of
sald lever positioned in the path of and opera-
tively engaged by said inner door, d means
constantly urging said lever to move :to opera-
tively engage said keeper, said interlocking means
responsive to an opening of said inner door for
locking said outer door from being opened after
closure until said inner door is again closed.

7. In & charging mechanism adapted for use
with a furnace, & reciprocable element having a
plurality of members extensibie therefrom for
supporting articles, actuating means for extend-
ing and retracting said members, means for ac-
tuating said element with the members extended
or retracted, and interlocking means operatively
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assoclated with said means for extending and
retracting said members and said means for mov-
ing said element responsive to an actuation of
said former means for locking said latter means
from actuation so that said element cannot be

moved while said members are being extended

or retracted. ]

8. In a charging mechanism adapted for use
with a furnace, a vertically reciprocable element
having a plurality of members extensible there-
from fcr supporting articles, actuating means for
extending and retracting said members, actuat-
ing means for elevating and lowering said ele-
ment with said members extended or retracted,
and interlocking means operatively associated
with said means for extending and retracting said
members and said means for elevating and low-
ering said element responsive to an actuation
of said former means for locking said latter

means from actuation so that said element can- .

not to be elevated or lowered while said mem-
bers are keing extended or retracted./

9. In a charging mechanism adapted for use
with a furnace, a rotatable element having 2a
plurality of members extensible therefrom for
supporting ariicles, actuating means for extend-
ing and retracting said members, actuating
means for rotating said element with the members
extended or retracted, and interlocking means
operatively -associated with said means for ex-
tending and retracting said members and said
means for rotating said element responsive to an
actuation of szid former means for locking said
latter means from actuation so that said ele-
ment cannot be rotated while said members are
being extended or retracted. ‘

10. In a charging mechanism adapted for use
with a furnace, a rotatable element having a
plurality of members extensible therefrom for
supporting articles, actuating mechanism for ex-
tending and retracting said members, actuating
means for rotating saidelement including a

clutch mechanism, means for actuating said

clutch mechanism, means operatively connected
to said actuating mechanism for said members
and movable during an extension or retraction
of said members to predeterminedly position a
stop surface thereof, and a stop element carried
by said cluich actuating means and movable dur-
ing an actuation thereof into abutting relation
with said stop surface to render said clutch actu-
ating means inoperative to cause a rotation of
said element during an extension or retraction of
said members,

11. In a charging mechanism adapted for use
with a furnace, an air lock at the furnace open-
ing comprising inner and outer chambers, an in-
rer door between said chambers, an outer door
for said ocuter chamber, means operable in said
inner chamber for charging material through
said air lock into the furnace, individual means
for actuating said inner door and said charging
means, and interlocking means operatively asso-
ciated with said individual actuating means and
controlled by said means for actuating said charg-
ing means for rendering said means for actuat-
ing said inner door inoperative to close said door
during the-actuation of said charging means.

12, In a charging mechanism adapted for use
with a furnace, an air lock at the furnace open-
ing comprising inner and outer chambers, an in-
ner door between said chambers, an outer door
for said outer chamber, means operable in said
inner chamber for charging material through
said air lock into the furnace, individual means

‘the furnace, and means for simultaneously actu-
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for actuating said inner door and said charg-
ing means, and interlocking means operatively
associated with said individual actuating means
and controlled by sald means for actuating said .
inner door for rendering said means for actuat- &
ing said charging means inoperative while said
inner door is closed. . . .

13. In a charging mechanism adapted for use
with a furnace having a movable hearth, a ro-
tatable element having oppositely movable means
thereon for supporting articles to be positioned
upon and removed from the hearth, and means
for actuating said movable means.

14. In a charging mechanism adapted for use
with a furnace having a movable hearth, a ro-
tatable element having a plurality of members ex-
tensible therefrom in opposite directions for sup-
porting articles to be positioned upon and re-
moved from the hearth, and means for actuating
said extensible members.

15. In a charging mechanism adapted for use
with a furnace having a rotary annular hearth,
a rotatable element having a plurality of mem-
bers arranged in a common plane and extensible
therefrom at opposite points for supporting ar-
ticles to be positioned upon and. removed from
the hearth, and means for actuating said ex-
tensible members.

16. In a charging mechanism adapted for use
with a furnace having a movable hearth and a 30
furnace charging and discharging opening, an
air lock at the furnace opening comprising inner
and outer chambers, an inner door between said
chambers; an outer door for said outer chamber,
a rotatable element within the inner “chamber
having movable means thereon for supporting
articles to be positioned upon and removed from
the hearth, and means for actuating said movable
means. - ‘

17. In a charging mechanism adapted for use 40
with a furnace, a rotatable element having a
plurality of members extensible therefrom in op- .
bosite directions for operative engagement with
articles to be entered into and discharged from
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ating said members to operatively engage the
articles, retract the members with the articles,
rotate said element to reverse the articles, actu«
ate said members to position the reversed arti-
cles, and thereafter retract the members from
the reversed articles.

18. In a charging mechanism adapted for use
with a furnace, a rotatable shaft, a rotatable
and vertically reciprocable -sleeve surrounding
said shaft, said shaft being capable of vertical
reciprocation with said sleeve and rotatable in-
dependently thereof, a turn table secured to said
sleeve for rotation in upper and lower positions
of said sleeve, a pinion carried by said shaft with-
in said turn table, racks engaging opposite sides 60
of said pinion and guided horizontally on said turn
table, article supporting members carried by said
racks for extension under articles to be entered
into and discharged from the furnace, means for
operatively connecting said sleeve to said shaft 65
whereby said turn table may be rotated in uni-
son with said shaft and upon disconnection said
shaft alone being rotatable to extend said arti-
cle supporting members, and means for recipro-
cating said sleeve with said shaft and turn table 70
and for rotating said shaft.

19. In a charging mechanism adapted for use
with a hydrogen furnace, an air lock at the fur-
nace opening comprising inner and outer cham-
bers, doors for said chambers, a rotatable ele- 75
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ment within sé,id inner chamber, said clement

having a plurality of members extensible there-

from into said outer chamber and through the
furnace opening intc the furnace for operative
engagement with untreated material in said
outer chamber and treated material in the fur-
nace, and means for simultaneously actuating
said members tc operatively engage the mate=
rials, retract the members with the materials
into said inner chamber, rotate said element to
reverse the materials, actuate sald members to
enter the reversed materials in the furnace and
said outer chamber and thereafter retract the
members from the reversed materials and into
said inner chamber.-

20. In a charging mechanism adapted for use
with & hydrogen material treating furnace hav-
ing a charging and discharging opening, an air
lock at the furnace opening comprising inner
and outer chambers, a door between said cham-
bers, an outer dcor for the outer chamber, &
horizontally movable bafie within the inner
chamber at the furnace opening to close the same
except when the furnace is being charged and
discharged, a charging mechanism operable for
charging untreated material from the outer
chamber into the furnace and discharging
treated material from the furnace into the cuter
chamber during an operating cycle, operative
connections between said mechanism and said
baffle cooperating tc cause the baffie to be moved
from the furnace opening during an initial por-
tion of the operating cycle of said mechanism,

said operative connections permitting said baffie’
to be automatically disconnected from said

mechanism and remain stationary during an in-
termediate portion of the operating cycle and

2,040,880

during @ final portion thereof to be automati-
cally connected to said mechanism and moved
to close the furmace opening, and means for
operating said charging mechanism to complete
a cycle of operations. )

21. In a-charging mechanism adapted for use
with e hydrogen material treating furnace hav-
ing a charging and discharging opening, an air
lock at the furnace opening comprising inner and
outer chambers, & door between said chambers,
an outer door for the outer chamber, a rotat-
able baflle within the inner chamber at the fur-
nace opening to close the same except when the
furnace is being charged and discharged, &
charging mechanism comprising a rotatable, ver-
tically reciprocable element having extensible
and retractable members operable for charging
untreated material from the outer chamber into
the furnace and discharging treated material
from the furnace into the outer chamber during
an -operating cycle, operative connections be-
tween said element and said baffle cooperating
to cause the bafle to be moved from the fur-
nace opening during an initial portion of the
operating cycle of said mechanism, said opera-
tive connections permitting said bafile to he dis-
connected from said element by an upward
movement of said element and permit it to re-
main stationary during an intermediate portion
of the operating cycle and during 2 final portionr
thereof to be moved to close the furnace opening,
and means for operating said element and mem-
bers carried thereby to complete a cycle of opera-
tions.

ALFRED L. DIXON.
CARL J. CARDIN.
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