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1

This invention relates to method and appa-
ratus for the heat treatment of articles of steel,
and particularly articles of oblong shape, i e.,
longer than broad, to provide therein successive
longitudinal zones of different characteristics.

In the case of armor piercing steel projectiles
or shot the metal at the head or nose must be
extremely hard, whereas the metal in the for-
ward portion of the projectile body must be of
7, toughness to withstand shattering forces, and
the metal at the base may be relatively soffer,
but characterized by toughness. The main ob-
ject of the present invention is to provide meth-
od and apparatus by which these characteristics
can be readily imparted with speed and accuracy.
According to the invention the suitably heated
projectile is passed to a primary quenching sta-
tion where it is subjected to a quenching action
from its point back for a distance short of the
band seat, and is then quickly passed to a sec-
ondary quenching station where the head only
is subjected to a quenching action. The heat of
the unguenched portion is fthen permitied to
equalize throughout the quenched portion, the
heat of equalization being suich as to draw or
temper the quenched portion. While the inven-
tion will be hereinafter described as applied in
the treatment of projectiles, it is not limited in
this respect and, as stated at the ocutset, is useful
wherever the differential quenching of an cblong
steel article is required. Other articles susceptible
of treatment in accordance with the invention are
chisels, bits and the like.

In the drawings, which show the apparatus of
the invention in practical example:

Figure 1 is a plan view of the apparatus.

Figure 2 is a side elevation of the apparatus.

Figure 3 is an end elevation, on an enlarged
scale of a part of the primary quenching station
as seen from the right of Figure 2.

Figure 4 is a section substantially on line 4—4
of Figure 5.

Figure 5 is g section substantially on line 5—5 of
Figure 4.

Figure 6 is a section substantially on line 6—=6
of Figure 4.

Pigure 7 is a section on line 7—7 of Figure 5.

Figure 8 is a section substantially on line §—8
of Figure 1.

Figure 9 is a section substantially on line 9—3
of PFigure 8.

Figure 10 is a section on line 10—1#9 of Figure 1.

Figure 11 is a section on line {1—{1{ of Figure 1.

Pigure 12 is a section on line 12—12 of Figure 11,
and
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Figure 13 is a wiring diagram.

The foundation for the apparatus, Figures 1
and 2, is provided by a rectangular tank {5 at the
primary station S’, this tank being supported in
upwardly projecting relation by the end wall of
a rectangular tank 16 at the secondary station S2.
The tank {5 is rimmed at its upper end by a
rectangular formation 17 of angles from the out-
turned flanges of which rise pedestals {8 which
support horizontal rectangular frames {9 and 19’,
each of which supports a primary quenching unit,
The unit supported by the left hand frame 19
is detailed in Figures 2 to 7, and will be described.
The right hand unit is a duplicate, and visible
parts corresponding to those of the left hand unit
will be given the primed reference numerals of
the latter.

Frame 9 includes a top plate 20 provided with
a circular opening 21 above tank 15, the upper
margin of the opening being rabbetied and re-
ceiving on an interposed gasket the lower end
of a cylinder 22. Interiorly cylinder 22 is pro-
vided with three vertically spaced annular
grooves 23, these being angular in cross section
with top and bottom walls at 45° to the horizontal
planes in which their apices le. Extending
through the cylinder walls into the grooves are
a plurality of small spray apertures 24, these
meeting the upper groove walls at right angles.
Tn other words, the perforations 24 are directed
inwardly and downwardly at an angle of 45° to
the vertical, and toward the axis of the cylinder.

Surrounding cylinder 22 in concentric relation
thereto, is a cylinder 25 whose lower end is sealed
in a groove in the top of plate 28. An anchoring
ring 26 is welded to the top of cylinder 2% and
secured to ring 25 is an anhular lid 27 provided
with concentric grooves in which are secured,
through suitable gaskets, the end of cylinder 22
and an upstanding rib of ring 26. ILid 27 has a
central vertical opening 28 whose diameter is
slightly greater than the body diameter of the
projectile to be quenched. Cylinder 25 and the
portions of plate 26 and lid 27T included between
it and cylinder 22, constitute a jacket for the lat-
ter. Downwardly, the opening 28 is rimmed by
an annular flange or lip 29 which extends some-
what below the top groove 23 and whose outer
wall tapers downwardly to a bottom edge. The
upper margins of opening 28 are beveled.

Referring particularly to Figure 5, cylinder 25
has ports 30 and 31 substantially tangential to
cylinder 22 and into which are connected pipe
sections 32 and 33 which connect into a three-
sided manifold 34. Section 35 of the manifold
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has a bottom opening substantially midway be-
tween the points of connection of sections 32 and
23 with the manifold and depending from sect on
35 in communication with the said opening is
a short pipe section 368, Figure 7.

Reference numeral 37 desighates a supply pipe
for quenching fluid, which may here be assumed
to be cold water, this line being in connection
with pipe section 38 through a throttling valve
38 and a reciprocating shut-off valve 3% sup-
ported on a bracket 48 depending from the frame
{9 and having a vertically reciprocable actuat-
ing plunger which, through a collar 4i, is con-
nected to a push rod 42 guided in an ear gt the
upper end of bracket 40. The valve plunger is
normally spring-urged to an upper position in
which valve 39 is closed. In the drawings the
plunger is shown as depressed, which means
that the valve is open. Under these circum-
stances, quenching fluid, in volume determined
by the adjustment of valve 38, is lead to the
manifold 34 and thence to the annular chamber
hetween cylinders 22:and 28, Due to the tangen-
tial arrangement of the ports 38 and 3{, the
fluid is given a swirling motion in the annular
chamber, and is sprayed downwardly intc the
quenching chamber defined by cylinder 22
through the downwardly directed perforations
24 so.as to quickly supply a large number of
quenching streams directed downwardly toward
the axis of the guenching chamber. Pressure in
the jacket is controlled by reference to a gauge
28¢ in communieation with the jacket interior
through. a tube 258.

. Mounted in kearing blocks £3 and 44 which
project inwardly from frame member {9a, is a
rock shaft 45 to which. is fixed a holder 47 in-
eluding radial arm 46 which terminates in a
bowl.47a which: in one limit position of the.rock
shaft-assumes a position in which it is coaxial
with the opening 28 of the lid 27 just below plate
-20,-as shown. The downwardly tapering cavity
.or chamber of the bowl is provided with a num-
ber of inwardly projecting lugs 48 and a. passage

49 leads from the bottom of the bowl to a.lateral °

port; 8@. into which is threaded a coupling mem-
her 51" to which is connected one end of -a loose
length of flexible hose. 52 whose other end is in
connection with a cock 83 inserted in the supply .
line: 37 on the discharge side of valve 88. . In the
illustrated position of bowl 471, it is adapted to
receive the head of a projectile passed through
the.opening 28 and to suppert the projectile for
~gquenching throughout a. certain length, i, e., yp
~to:lip: 28. The valve 39 heing open, it will be
:seen. that quenching fluid: will be supplied to the
passage 48, as controlled by cock: 53, and will be
“directed upwardly against and around the head
of - a. supported shot. whereby it is deflected out-
‘wardly, any splashing of the fluid upwardly be-
-yond a. certain length 'of the projectile heing
prevented by the lip 28. 'Thus, flulid being si-
smultaneously- supplied through perforations 24,
-the- forward: portion of the projectile - will be
stheroughly quenched, whereas the portien of the
- projectile: upwardly  of the lower edge of flange
.28  will - be : thoroughly  protected -against the
squenching fluid and will substantially retain its
heat.

The supply- of quenching  fluid through-the
“holder: has also. the important: effect of prevent-
“ing overheating of the latter.

_Rock shaft 45 has-fixed. thereto:-a radlally pro-
jecting: finger ~54 which: overlies. the- push rod
242 or valve 39 as most clearly seen in Figure 3
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wherein the finger is holding the push rod de-
pressed so that valve 398 is open, the holder 41
being at the same time in the illustrated sup-
porting position. Finger 54, as here shown, is
part of a generally oppositely projecting arm
55 which through a longitudinally adjustable
link 56 is pivoted to the vertically reciprocable
element §7 of a selenoid 58 supported on a frame
58 which rises from frame~-{8. In the various
views the solenoid is considered to be energized so
that its core is in its upper limit position and
thus hasrtocked shaft 45 so as to bring the holder

‘§7 into operative position beneath the quenching

chamber and to depress push rod 42 through
finger 58. Upon-deenergization of the solenoid,
the holder 47 swings downwardly under the
weight of the shot-until arm 486 is in a substan-
tially vertical position so that the projectile is
released, its verticality being maintained by the
longitudinally extended walls of openings 28, and
immediately drops straight down from the
guenching chamber. At the same time, finger
54 releases push rod 42 ‘and valve 38 closes.
Quenching fluid is thus supplied only when the

7 holder is in operative-relation with respect to

the gueneching chamber.

It is a feature of the invention that the holder
A7 will automatically move to operative position
and valve 89-open when a projectile is passing in-
to the charging opening-28. = The projectile it-
self’ activates means as a result of which the
solenoid is energized and maintained so for a
predetermined period.

Mounted on a bracket 68 rising from frame
8. on the opposite side. of the quenching fixture
fram solenoid 5§, is a housing 6f from which a
tube 162 . projects toward the quenching fizture
with its extremity received in an opening in a

guard 83, the axis of tube 62 substantially in-

tersecting the axis of opening 28 of the quench-
ing fixture lid. Within housing 6! is disposed a
photoelectric cell in a position to be dffected by
an incandescent projectile passing by the open
end of tube. 62 to the quenching fixture. Acti-
vation of the photo-electric cell operates a re-
lay to close a feeding circuit to a timer 64 which
in turn closes, for a. period determined by the

'settlng of the timer, a circuit to a relay in the

housing §5, which in turn establishes a circuit
to the solenmd The timer 64 and magnetic re-
lay 65 are supported by frame §9.as most clearly
shown in Figure 7. The various circuits will be
particularly described later on with reference to
the diagram of. Figure 13.

Thus each. time an incandescent shot is passed
hefore the photo-eleetric eel], the solencid will be
operated, holder 41.will assume its operative posi-
tion, and valve.3% will. he simultanecusly opened
so that the ferward:end .of the supporied pro-
jectile will be:quenched for the period determined
by the timer. The quenching fluid escapes down-

~wardly, confined. by.a. guard -G6 which depends

from frame {9, into tank (5. The latter is pro-
vided with an. overflow gpening 87 fo tank I8,
escape being through a screen mounted in a hold-
er. 88 surrounding opening 67. The tank {5 ex-
tends downwardly. and. helow. the overflow. open-
ing to a bottom wall 65 to provide g settling
sump having. a. elean-out opening closed by a re~-
movable plate 13, Figure 2.

Supported on: top of tank. 6 is a pair of trans-
verse channels Tl and 12, Figures 1 and 8, these
being laeated relatively. close together in parallel
relation. Spaced to the left of channel i, Pig-
ures 1 and 8, is a further transverse channel 73
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which is connected to channel 11 through longi-
tudinals 724 and 75. A longitudinal T8 projects
from channel 12 toward tank I5. Supporied on
elements T{, 12, and 14 to 76 is the bottom 7T of
a pan 18 which has g cylindrical side wall T19.
Belted to the adjacent lower margins of channels
11 and 72 is a horizontal ring 88 which supports
the shouldered lower end of a vertical tubular
bearing 81 which rises into pan 78 through a
cenfral opening in the boftom 77. Through a
sealing ring 82 the bottom is sealed to bearing 8i
and is secured toc channels 7 and. 72 through
bolts 83 and spacers. A hollow vertical shaft 84
is journaled in sleeve 8i through top and bottom
bushings, the shaft having thrust bearing with
the upper edge of sleeve 81, through an out-
turned annular flange 85, integral with the upper
end of shaft 84, and an out-turned annular por-
tion of the upper bushing.

A circular cap 88 secured to the top of shaft 84
has a cylindrical depending skirt 87 to whose
lower inner margin is secured a spacing ring 88
which bears against the exterior of sleeve 8i.
Radial arms or spokes 83 project from the hub
87 and at their outer ends support an annular
table 88 concentrically with shaft 84.

Table 88 is provided with two circular series of
circular openings 81 and 22 concentric with the
table axis. The openings of each individual series

are equally spaced apart and each opening of

each series is on a table radius with an opening
of the other series. All the openings have the
same diameter which, in the present instance, is
somewhat greater than that necessary to freely
pass the projectile bodies.
radius as each set of inner and outer openings 91
and 92, vertically depending pins 83 and 94 have
reduced ends welded in apertures in the table,
pins 93 being disposed inwardly of openings 9/
and pins 94 outwardly of openings 92. Fach set
of pins 93, 84 guides for vertical reciprocation a
carrier in the form of an elongated block 95
which has bores slidingly receiving the pins, the
carriers being supported by the pins in lower limit
position on abutments 88 and 87 at the lower
ends of the pins. Kach carrier 85 has vertical
openings 98 and 99 aligned with openings 94 and
92, respectively. 'The openings are somewhat up-
wardly flared through rimming flanges 180 and
{81 to a top diameter substantially less than the
body diameter of the projectile so as to be able
to receive the tip portion of the projectile head
and to suppert the projectile as steadied in the
table openings. Beneath the openings 98 and 99
the blocks are upwardly offset to provide a cen-
tral bottom follower portion 182. Located in the
path of the latter, substantially opposite tank 15,
is a ramp {83 having rollers {94 and as each car-
rier comes to the ramp as the table is rotated in
clockwise direction, Figure 1, it will be lifted from
the lower limit position shown at the right,
Pigure 8, to the upper limit position shown at the
left, Figure 8, wherein the flanges 100 and 101
project through openings 91 and 92 substantially
to the top level of the plate.

Arcuate pipes 195 and 188 are arranged on the
bottom of the tank and extend beneath the car-
rier openings from a point adjacent tank {5 clock-
wise substantially up to the ramp {83, Valved
supply lines for cold water lead to pipes {85 and
186 and the latter are provided along their length
with top perforations through which the water
enters the pan with agitating effect on the body
of water maintained therein by an overflow fitting
{07, Figures 1,2 and 10.

On the same table g

60

6

Referring to Figure 10 in particular, the fitting
107 comprises a body 108 having o horizontal
port 109 leading to an upwardly extending cavity
110 which is rimmed by a top threaded flange 111.
The fitting is welded to the lower side wall 79 of
the pan in a position above tank {8 and with its
port 189 in communication with an opening in
the pan side wall just above the boitom 717. A
tube I12 projects upwardly from cavity {18 and is
adapted to be locked in vertically adjusted posi-
tion through a packing including a gland nut {13
threaded on flange {§f{. The lower end of tube
f12 is recessed at {14 so as not to block flow
through port 189. The tube is adjusted so that
the liquid is maintained at such level in the tank
that only the head portion of the projectiles will
be in the water when the carriers are in their
lower limit positions. When the carriers are in
their disclosed upper limit positions the projec-
tiles are entirely above the level of the water in
the pan. The bottom 7T of the pan is cut away
at Tla, Figure 1, above a sump 17b, Figure 2,
which has a clean-out opening closed by a remov-
able plate T7c which is equipped with a drain
cock T1d.

Overflow from fitting (87 goes to tank 6, the
latter being provided with an overflow fitting 115
which appears most clearly at the lower left of
Figure 2. The fitting comprises a tubular hori-
zontal portion {16 and a vertical portion {17,
the former being welded in an opening in a wall
of the tank adjacent the tank bottom. Portion
{17 has an aperture {18 adjacent its bottom and
welded around this opening, externally thereof,
is a collar §{{9 which is threaded to take a plug
128. With plug (28 applied, the liquid draining
into tank (6 will rise until it can escape over the
top of the vertical fitting portion 111, so that
foreign matter can settle out and not be carried
over. When it is desired to clean out the tank,
plug 120 is removed to permit the water to drain
out through opening {18, The sludge can then
be readily removed. These settling provisions are
desirable inasmuch as for economical operation
the water draining from tank i% is collected and
recirculated.

In Figures 1, 2 and 8, reference numeral {2{
designates a variable speed reducer supported on
angle 13 and in turn supporting an electric motor
122 whose armature shaft is connected to the
input shaft of the reducer through a belt 123,
Pixed on the out-put shaft of the reducer is the
single toother drive eclement {24 of Geneva gear-
ing which includes the ten-toother driven ele-
ment {25 fixed on a shaft 126 journaled in hangers
127 and (28 beneath frame members T{ and 73.
Shaft 126 has fixed therson a bevel pinion 129
which is in operative engagement with a bevel
gear 130 fixed on the lower end of shaft 84. Thus,
when motor 122 is in operation, the table 90
is indexed or stepped at infervals determined

by the out-put speed of the reducer.

An inclined chute {3, Figures 1, 2, 11 and 12,
supported from an angle {7 at the upper end of
tank {5 by means of a bracket {32, has its upper
end disposed on the axis of the quenching cham-
ber defined by cylinder 22 and out of the path
of swing of the holder 47 so as to be able to
receive the shot released by the latter, The
chute is in the form of an angular trough and
terminates downwardly above the circle of the
inner series of table perforations §1. The lower
end of the chute is split to provide extensions
which are welded to a tubular deflector {33 which

5 is disposed on a vertical axis, the inner side of
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the. deflector -being -eut away at 134 fo permit
aecess-of - the.shot thereto. When a gquenched
projectile: is released by the holder 47 it. drops
into the-upper -end of the chute and slides down
the -chute . head- first to. be directed. vertically
downwardly by.the deflector- 133 into a table
epening-84. ‘The chute is provided with. bottom
drainage openings {3ia, Figure 6, so that hot
fAuid from. the primary quencher will not. dilute
‘the -fiuid in- pan-18. The table drive is so. co-
crdinsted--with the delivery periods of the pri-
mary-quencher, that upon each delivery by the
latter an. opening 9 will be directly helow the
deflector §33:and the table: will: have been in-
dexed to bring a succeeding opening 8§ info reg-
ister with the deflector prior to the next delivery.
The other primary guenching unit. delivers in
the .same manner and simultaneously to chute
{21’ .which is.arranged to transfer the received
projectile to the table openings 82 -of the outer
series.

The projectiles thus delivered in. pairs to sue-
cessive earriers.95 move around the pan step.by
step and -are eveniually elevated by the ramp
to the position shown at the left of Figure 8.
Since-only the lower tapered portion of the head
iz received in. the carrier openings, the projectiles
-are freely tiltable when thus elevated and at this
point they. engage: s horizontal bar 135 which
extends -across the table and are forced to tip
phackwardly-into the table. “To prevent them from
rolling off, a cylindrical guard 138 is fixed in up-
wardly -extending. relation to. the. inner edge of
the. table;and a. guard (37 is-provided on the
upper edge of the pan; extending from the ramp
to-one. side-of &, discharge opening {38, Figure. 1,
The other.side of the opening 13§ is defined by
an-upwardly extending bar. {38 to which is fixed
2. deflector plate 140 whose other end terminates
adjacent the guard 138 at the bar {35. Conse-
guently, as the table moves around the projectiles
lying on the table are forced by the.deflector
through the copening 188 and down an apron {141
to:a receiving table 142 which as refaining walls
143 and 44,

Proper coordination of the delivery by the pri-
.mary .quenching units to the table of the sec-
ondary .unit requires that the projectiles he
charged -with fairly accurate timing into the
primary .units. The charging is done manually
by workmen standing at the sides.of the primary
station, one withdrawing heated projectiles from
heating apparatus 145, which is preferably a lead
pot, and delivering them to the-left hand primary
guenching-unit, and the other withdrawing heated
projectiles from the lead pot {46 and. passing
them to the right hand quenching unit.

In order that. the workmen may be enabled
to.-.charge the primary units-at the proper in-
tervals, I provide signalling apparatus in the form
of .an electric bell 147 and an electric lamp 148,
upper right, Figure 8. . Just. before it is time to
recharge the units, the bell rings and the work-
men are this notified to withdraw shot from the
pots, . After-an interval giving them time for this
operation, the. light shows, indicating that. the
shots. should be charged into the units. The op-
eration of the signalling means is effected from
the drive element {24 of the Geneva gearing, this
element,. .of course, making one revolution be-
tween each indexing of the table §9.

Referring. to. Figures 8 and 9, a bhowed support
§23, disposed between wheel (24 and. the speed
reducer, carries.brackets on. which are rounted

..& pair of normally opan micro-switches. {58 and
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{8f. .The switch. £58 has an operating arm {52
which carries a roller 83 resiing on.a .spring
finger. 154 which is in the path of the tooth {24’
of wiaeel. t24. Switch {81 is.of identical construc-
ticn and Beludes.a spring arm 185 likewise in the
path of tooth 128’ and beyond finger {54, since
tooth {24’ is moving in the direction ol the.arrow.
I ve 9 the indexing of wheel §25 is half com-
pleted snd when it is completed & new set of open-
ingz 91 2nd 82 will: be in receiving rclation fo
chutes 131 and {30, . Between this time and the
next indexing movement the primary units must
be charged, the primary. quench completed, and
the .quénched projectiles delivered to the table
of the secondary unit. As tooth {24’ continues
its circuit, it strikes finger {84 and closes swilch
150 and the béll 47 will ring until the tooth has
nassed beyond the finger.  As the tooth continues
similarly close switch §5§.so that

end of this period the primary units should hayve
heen charged. Primary quenching and delivery
to the table of the secondary unit are compleled
prier to the time {coth {24’ again engages wheel
{285,

I Bigure 13,.a three-phase 400-volt A. C. line
iz shown as led into a main line switch box. 180,
Teads 181,162 and. 163 go to. the table motor 122
through a stop and start motor switch 184, Wires
155.and $65 ga from leads 182 and 163 respectively
ta the coil {87 of solenoid 88 through the relay 3.

CA .110-volt- line is.led info a switch box. {68
whence: conductors 169 . and {78 go to junction
boxes 74 and. 72 and fo a circuit 113.which
includes lamp- (48 and micro-switch.18{. Con-
ductors 168 and §78 also. go to the primary. coil
of a 6-volt transformer i74 whose secondary is
in-circuit with.bell. {87 and micro-switch. §58.

A feeder line (75.for the timer starts.at-a plug
{7182t junction box (12, goes to the photo-electric
relay in the housing §4, thence back o box- 172,
thence t0 box 171, and thence to the tiimer. The

Zeeder-line for the timer is closed when the-cell

associated with: the photo-electric relay is:acti-
vated, the timer thereupon closing-a circuit' 116a
leading from junchicn box 17f to the coil {17 of
relay 68, and maintaining the circuit for an exact
period:as determined by the timer setting. Ener-

-gization of coil 137 closes the circuit including the

eoil- {87 of solenoid 38 for the period determined

‘by- the timer.

‘As timed by the signalling devices (4% and 148,
s$he workmen: deliver the projectiles from thelead
pots to the primary-quenching devices. The:lead
pot is a-preferred form of heating apparatus for
the reason- that the -prejectiles can-be readily
brought thereby to a uniform temperature. This
temperature is above the transformation peint,
for example, from 1500 to 1700° F.

As red hot -projectiles-are passed in’ front.of ‘
the photo-electric- cells, the solenoids #8.and 8’
are energized sothat the holders swing instan-
taneously to holding position and the valves as at
8% are opened. After a predetermined: relatively
short period during which only the projectile-head

-and forward’' body -portions are quenched, the

timers-cause the deenergization of the svlenoids
56 that the projectiles are released and the valves
as at. 39 are closed. The period of this preliminary
guenching is variable bt in the case of 4.37 milli-
The period
will alter in.accordance.with such factors as the
type of steel of which the shot are made. . At the
end of the quench, the head of the shiot may be at
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a temperature of around 150° F., with the base
still red hot, or substantially so.

After the release of the projectiles from the
primary units, they quickly pass by gravity to the
inner and outer openings of the table of the sec-
ondary apparatus and are supported by the car-
riers with only their head portions below the level
of the quenching Auid. The secondary quench is
maintained for a longer period than the primary
quench and may last for several minutes. It is
terminated when the ramp lifts the carriers to
their upper limit, and, of course, the disposition
of the ramp relative to the chutes determines the
length of the re-quenching period, which can be
varied to some extent without alfering the setting
of the timers.

During re-guenching, the heat of the un-
quenched portion of the shot starts to equalize
as far as possible, and this equalization is allowed
to continue throughout the quenched portion after

the termination of the secondary quench. Then -

the projectiles are permitted to cool to room tem-
perature. Egualization occurs from arouad 325
to 350° F., so that a drawing or tempering of the
guenched portion of the projectile is effected, and
a supericr article with the required differential
zones is produced. If is a feature of the invention
that quenching and re-guenching are carried out
in such quick succession that thereafter the un-
quenched portion is enabled to furnish sufficient
heat to draw or temper the quenched portion of
the article,

It will be understood that the invention is sus-
ceptible of variations without departure from the
scope of the claims which follow. The apparatus
may be adapted for the handling of articles other
than projectiles, where such adaptation is nec-
essary. In the case of articles of considerable
length, it is only necessary to heat such a length
theresf, in addition to the porfion to be quenched,
that the heat of the unguenched portion will
suffice to draw or temper the quenched portion
upon equalization.

I claim:

1. Quenching apparatus comprising a quench-
ing chamber having a charging opening and &
bottom opening, a support movable to and from a
fixed position under said bottom ovening wherein
it is adapted to support an article immovably in
said chamber, means for moving said support to
supporting position and for holding the same
against relative movement in said position,
means activated by an article which is being
passed into said charging opening for initiating
operation of said moving means, and means for
removing the support to & non-supporting posi-
tion after a predetermined period to release the
article,

2. Quenching apparatus comprising a quench-
ing chamber having a charging opening and bot-
tom opening, a support movable to and from a
fixed position under said bottom opening where-
in it is adapted to support an article against rel-
ative movement in said chamber, means for mov-
ing said support from an inoperative position to
supporting position, means for actuating said
moving means to shift the support from the in-
operative position to the supporting position, the
last mentioned means including a photo-electric
cell disposed adjacent said charging opening so
as to be affected by an incandescent article which
is being passed into said charging cpening, and
means for moving the support fo the inoperative
position after a predetermined period to release
the article,
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. 3. Quenching apparatus comprising a quench-
ing chamber having a charging opening and a
bottom opening, a support movable to and from
a fixed position under said bottom opening
wherein it is adapted to support an article in
said chamber, means including a solenoid
mechanically connected to the support for mov-
ing said support to and maintaining it immov-
ably in supporting position, a circuit for said
solenoid, and a timer controliing said circuit to
move the suppori from the supporting position
after a predetermined time inferval.

4. Quenching apparatus comprising a quench-
ing chamber having a charging opening and a
bottom opening, a support movable to and from
a fixed position under said bottom opening
wherein it is adapted to support an article in
said chamber, means including a solenoid me-
chanically connected to the support for moving
said support to and maintaining it immovably in
supporting position, a circuit for said solenoid,
a timer controlling said circuit, and a photo-
slectric cell for initiating the operation of said
timer and disposed adjacent said charging open-
ing so as to be affected by an incandescent article
which is being passed into said charging opening,
said timer, after a predetermined time, being
effective in the solenoid circuit to permit said
support to move from supporting position to
release the article.

5. Quenching apparatus comprising a quench-
ing chamber having a charging opening and a
bottom opening, a support movable to a fixed
position under said bottom opening wherein it is
adapted to support an article in said chamber
and to a fixed position out of supporting rela-
tion to the article, means for directing a spray
of quenching fluid into said chamber, a valve
controlling the supply of quenching fluid, and
means for periodically moving said support to
supporting position and simultaneously opening
said valve, said valve being automatically closed
upon movement of said support to the other posi-~
tion out of supporting relation to the article.

6. Apparatus according to claim 5 wherein the
support moving and valve opening means includes
a rock shaft on which the support is mounted and
a finger on the rock shaft for operating the
valve,

7. Quenching apparatus comprising a quench-
ing chamber having a charging opening, means
including a solenoid-operated valve for supply-
ing quenching fluid to said chamber, a circuit for
said valve, and means for closing said circuit to
open the valve including a photo-electric. cell
disposed adjacent said opening so as to be affected
by an incandescent article which is being passed
into said opening.

3. Quenching apparatus comprising a quench-
ing chamber having a charging opening and a
bhottom opening and perforate side walls, a sup-
port movable to and from a position under said
bottom opening wherein it is adapted to support
an article in said chamber, said support having a
passage which is upwardly directed toward a
supported article when the support is in support-
ing position, and means for supplying quenching
fluid under pressure to the chamber perforations
and to said passage.

9. Apparsius according to claim 8 wherein the
fiuid supplying means includes a normally closed
valve, and wherein means are provided for auto-
matically opening the valve when the support
moves to supporting position.

10. Quenching apparatus comprising a quench-
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ing chamber including an upright cylindér, verti-
cally spaced circumferéntially extending internal
grooves in said cylinder, perforations extending
through the cylinder walls and directed down-
wardly and inwardly through the top walls of
said . grooves, a jacket for said cylinder,. and
means - for supplying - quenchmg fluid to" said
jaeket,

11. Quenching apparatus comprising a guench-
ing.chambef including an upright eylinder, verti-
cally spaced circumferentially extending intetrnal
grooves in said cylinder, perforations extending
thiough the cylinder walls and directed down-
wardly and inwardly through the top walls of
said grooves, a jacket for said’ cylinder; said
jacket- having. an inlet: port for pressure fluid
directed substantially. tarigentially with respect
t0.ssid eylinder,

12, Quenching apparatus comprising a quench-
ing chamber disposed on a vertical axis having a
charging opening and a bottom opening, a sup-
vort pivoted on a horizonital axis spaced laterally
from” the chamber axis a,nd swingable from an
moperatWe ‘positicn spaced’ from the chamber
axis to a fixed supporting position coaxial Wlth
the chamber under the pbottom opening wherein
it is"adapted fixedly to support an article in the
chamiber, means for swinging ‘said support from
the'inoperative to the supporting position-and for
holding the same immovably ‘in the latter-posi-
tion, means-activated by an article entering the
charging opening for initiating operation of the
last " mentioned means, and means for swinging
the support to the moperatlve position after a
predetermined period to release the article;

13. Apparatus in accordance” with claim 12-in
which the means for swinging the support and
for holding the ‘same in supporting position in-
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cludes a solenoid mechanlcally connected to” fhe
support.

14, Apparatus in accordance with' claim 5 in
which the means for supplying quenching fluid to
the upwardly directed passage in the support in-
cludes. a  flexible. conduit section, facilitating
movement of the support.

15. Apparatus. in. accordance with claim '8
characterized in that the upwardly directed pas-
sage .in the support terminates in an article en-
gaging surface, whereby quenching fluid is de-
livered by the. passage to the-end face of. the
article.

FRANK H. MUELLER.

REFERENCES CITED'

The- following references are-ofrreeord :in.the
file of this patent:

UNITED STATES PATENTS

Mumber Name. Date
466,441 Simonds ._._______. Jan. 5, 1892
620,682 Swartz .. Mar. 7, 1899

2,348,232 Trautman et al, .. -May.9,.1914
1,285,583 Baily eb al e Nov. 26,.1918
1,333,767 Napier o Mar. 16,.1920
1,513,628  Risser ool __ Oct. .28, 1924
1,881,611 Hynes oo Oct. 11,.1932
2,196,960  Dunn .o Apr. 9, 1940
2,202,759 Deneen oo May. 28, 1940
2,215,724 Judge oo Sept.. 29 1940
2,280,470 Bridges oo Apr. 21, 1942
2,329,188 Deneen _________.. Sept, 14, 1943
2,385700  Garlitis. _..______. Sept. 25, 1945
FOREIGN .PATENTS

Number Country Déte

816,362  France —.___._-..__._ Apr. 26, 1937




