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: This invention relates in general to flame 
hardening apparatus, and in particular the in 
Vention is directed to, and it is an object to pro 
Vide, automatic flame hardening apparatus which 
iS Operative to heat and subsequently quench steel 
objects. . 

The apparatus, while being suited for use to 
harden other objects, is especially designed to 
harden the mose of ordinance shells. 
Another object of this invention is to provide, 

in flame hardening apparatus, a verticalymov 
able:Support for a metal member to be hardened; 

, the member when the supportis moved to a raised 
position being disposedin aheating zone, and the 
member When the support is moved to a lowered 
position being disposed in a quenching zone. M 
Afurther object of this invention is to provide, 

in flame hardening apparatus, a pair of spaced 
Vertically movable supports for:members to be 
hardened, a horizontal flame or burner unit 
mounted in a plane above said supports for hori 
ZOntal novement between positions in vertical 
alinement with said supports, and actuating 
means arranged to SWing Said burner unit alter 
nately from one such position to the other, with 
a predetermined time lapse between each move 
ment, and during which lapse the burner unit is 
stationary; there being means to move the cor 
responding support vertically to a raised position 
and to project the member thereon into the unit 
When the latter is in alined stationary position 
thereabove, the supported members being dis 
posed in a quenching zone when the supports 
are moved to a lowered position. An advantage 
of this arrangement is that only a single burner 
unit is required, which is being constantly used 
Without any material non-use and waste of the 
heating means being had. 
An additional object of this invention is to pro 

Vide flame hardening apparatus, as in the pre 
ceding paragraph, in which said support moving 
means is actuated in timed relation to the alter 
nate novement of the burner unit: the raised : 

: 45 
support for a member disposed within the unit 

, being moved to lowered position immediately 
prior to the end of Said predetermined time lapse 
Whereby to Clear Said member from the unit be 
fore the next swinging.movement of the latter. 

It is also an object of the invention to, pro 
vide flame hardening apparatus in which, in ad 
dition to the above features, the moving means 
for Said Supports is operative to effect timed 
movement Of each support to a raised position to 
permit unloading and loading of said support, 
and subsequent return movement to a lowered 
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position, when said support is out of alimement 
NWith the burner unit. r 
A further object of the invention is to pro 

Vide, in novel assembly, a motor actuated cam 
mechanism arranged in controlling relation with 
the fiame ring unit actuating means, and the 
separate actuating means for the pedestals which 
Support the members. M 
A further object of the invention is to pro 

duce a simple and inexpensive device and yet one 
which will be exceedingly effective for the pur 
pose for whichitis designed. : • 
These objects I accomplish by means of Such 

structure and relative arrangement of parts as 
will fully appearby the perusal of the following 

In the drawings similar characters of refer 
ence indicate corresponding parts in the several 
VieWS: X 

Figure l is a side elevation of the apparatus 
partly in section. » 
Figure 2 is a top plan view of the apparatus. 
Fig. 3 is a fragmentary sectional elevation of 

- the oil tank illustrating One of the air cylinder 
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| type power cylinders 3 are secured at the upper 
end to and depend from the bottom 4 of the tank : 
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and pedestal assemblies in lowered position: the 
ordinance shell supported thereon being disposed 
with its nose in the corresponding quenching ring. 
Figure 4 is a reduced size, somewhat diagram 

matic plan view of the motor actuated cam mech 
anism which controls the flame ring unit actuat 
ing means, and the separate air cylinder and 
pedestal assemblies. 

. Figure 5 is a detached sectional elevation of a 
shell-nose heating or burner unit. M 
Referring now more particularly to the char 

acters of reference on the drawings, the appa 
ratus comprises an open-topped tank I which is 
rectangularin plan and of substantial depth; this 
tank being supported some distance above the 
floor by legs 2. / 
A pair of vertically disposed, single acting air 

in alined spaced relation longitudinally of said 
tank. The piston rods 5 of said cylinders pro 
ject upwardly into the tank to a termination 
some distance above said bottom 4 thereof. A 
hub 6 is fixed on each piston rod 5 within the 
tank adjacent the bottom 4, and this hub is jour 
naled in bearings 7 and 8; the bearings 7 being 
mounted in a horizontal platform 9 within the 
tank above the bottom 4, while the bearing 4 is 
suitably mounted in said bottom of the tank. A . 
relatively large diameter, horizontal gear 10 is 
formed with each hub 6 below the correspond 
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ing platform 9 and is driven by a pinion If of 
a gear train, indicated generally at 12, which in 
cludes a vertical drive shaft 3 projecting down 
wardly through the bottom of the tank; this 
shaft 13 being driven by any suitable means (not 
shown). 
The piston rods 5 above the corresponding plat 

form 9 are each fitted with a. horizontal circular 
disc or support f4 on which the object to be 
hardened is adapted to Seat, such object in the 
present instance being shown as an ordinance shell 
S. The piston rods 5 and pedestals are constantly 
driven from the gear train 12. 
A quenching ring 5 is mounted in tank ! in 

centered relation about each disc 14; each ring 
being supported by legs l6 from the adjacent plat 
form 9, and being open top and bottom. The 
quenching rings 5 are of substantial height and 
each is formed to include a surrounding and an 
nular chamber l7 from which the quenching oilis 
discharged inwardly through a multiplicity of 
relatively Small holes 18 in thering. Oil under 
pressure is fed from pipes 9 into the chamber 
Il at four points in its circumference. The pipes 
f9 are fed from a supply pipe 20 which is dis 
posed Outside tank I and which connects with a 
reservoir tank and pump assembly (not shown). 
The Small, relatively high velocity streams ofoil 
from holes 18 strike the nose of shell Swhen the . 
latter and its supportare in lowered position, and 
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of tank I below cylinder 30, and this platform 
is fitted with an upstanding wall 34. An electric 
motor 35 is mounted on platform 33 and by means 
of a belt 36 drives a pair of coupled speed re 
duction boxes 37 and 38; the output shaft of speed 
reduction box 38 being indicated at 39, which is 
Outwardly of Wall 34, aSShownin Fig. 4. 
A rotary cam 40 is secured on shaft 39 out 

Wardly of Wall 34, and is formed with a high cam 
surface 4 and a low cam surface 42; such cam 
surfaces being of equal length. A two-way valve 
43 is supported by and in front of Wall 34 adjacent 
rotary cam 40; a source of air pressure being 
connected to valve 43 by a conduit 44, while con 
duits 45 connect the válve 43 with opposite ends. 
of the heating unit actuating cylinder 30. The 
valve 43 includes a cam engaging lever 46 which 
rides cam 40, and with rotation of said cam the 
high and low cam surfaces 4 and 42 respectively 
cause the valve 43 to alternately supply air to op 
posite ends of cylinder 30, resulting in alternate 

- swinging movement of the flame ring unit from 

25 

centered position over One Work support to cen 
tered position over the other support. The rota 
tion of Shaft 39 is very slow, the Speed in the 
present embodiment being one revolution every 
sixteen minutes. The heating unit thus remains 

| in each centered position with a support for ap 

then the oil falls into the tank wherein a pre 
determined Oil level is maintained; the excessoil 
flowing out of a suitable drain back to the reser 
Voir tank. » • 

Agas manifold 2 fis disposed horizontalysome 
distance above the top of tank !, and this mani 
fold is Swingably mounted, by means of a depend 
ing insulated sleeve 22, on a post 23 for alternate 
mOVement between positions invertical concen 
tric alinement with the quenching rings 15 and 
corresponding supports 4. The post 23 is tubular 
and at its upper end communicates with the in 
teriorºöf manifold 2 ; there, being a gas seal 24 
between the post and said manifold, and the lower 
end of the post connecting with a gas supply 
pipe 25. l. : • 

Alburner or flame unit 26 of suitable type is dis 
posed within a depending hood 27 heavily lined 
with fireclay plaster or the like and adapted to 
surround the nose of a shell projecting into the 
hood in clearance relation thereto, as indicated in 
Fig. 5. The burner and hood as a unit are sup 
ported Within manifOld 2 in centralized relation 
to the Shell support below, gas for the burner 
being supplied from the manifold by a pipe 28. 
The heating unit is alternately moved between 

centered positions Over the supports 14 by means 
of the following mechanism: A radial arm 29is 
Secured to and projects from the manifold Sup 
porting sleeve 22 adjacent the lower end of the 
latter. A double acting air cylinder 30 is disposed 
horizontailly and in offset relation to the radial 
arm, such cylinder being pivoted at one end on a 
horizontal bracket 3 which projects from one end 
of tank !. The piston rod 32 of cylinder 30 is 
pivoted at its Outer end in connection with radial 
arm 29. The rod 32, when actuated in one direc 
tion, swings the heating unit over one support 14 
in centered relation, and when actuated in the 
other direction swings sald heating unit over the 
other supportin centeredrelation. 
The piston rod 32 is alternately actuated at 

predetermined intervals by means of the follow 
ing deScribed mechanism: » 
A horizontal platform33 projects from the side 
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: proximately eight minutes. 
30 --The rodis 5 of air cylinders 3 are each actuated 

`in a predetermined Sequence of raising and lower 
ing movements by the following arrangement: 
Another rotary cam 47is fixed. On shaft 39 Out 

wardly of rotary cam 40. A pair of one-way valves 
48 and 49 are supported from Wall 34 adjacent Said 
rotary cam 47 but on opposite sides thereof, said 
valves 48 and 49 including valve actuating levers 
50 riding the periphery of cam 47 at points 180° 
apart. The levers 50 are maintainedin frictional 
contact with the periphery of rotary cam 47 by a 
tension spring 5, which extends across the face 
of said cam and connects between Said levers. 
Rotary cam 47 likewise rotates once every six 

teen minutes. and the periphery of this camis 
formed as a high cam surface 52 of seven minutes'' 
relative length, a following low cam Surface 53 of 
four minutes" relative length, then a high cam 
Surface 54 of four minutes" relative length, and 
finally a low cam surface 55 of One minute rela 
tive length. 
The Valves A18 and 49 aire each connected by & 

conduit 57 with the lower end of corresponding 
ones of power cylinders 3. and a source of air 
pressure is connected to each of such valves bv 
a conduit 58. The valves 48 and 49 each vent 
through an outlet 59. 
As the levers 50 of valves 48 and 49 ride rotary 

cam 47 180° apartº the valves operate the corre 
sponding cylinders 3 to move pedestals 14 
through like sequences of movement, but one 
half cycle apart. M 
The sequence of movement of each Shell sup 

porting disc 14 is as follows: the sequence for 
the cylinder 3 and pedestal : 14 corresponding 
to valve 48 being described for the purpose of 
clarity. 
With each revolution of rotary cam 47, the 

high cam surface 52 operates the valve 48 so that 
the corresponding cylinder rod5 is actuated and 
raises the disc f4 for a shell heating period of 
seven minutes; the disc, when in fully raised 
position, being disposed so that the nose only of 
a shell S seated on the disc projects within the 
heating zone of the heating unit which is then 
centered thereabove. At the end of the Seven 
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rately movable work supports, a single flame unit 
for cooperation one at a time with Said pair of 
supports, said flame unit being disposed in a 
horizontal plane above the highest level of the 
Supports, means mounting the flame unit for 
swinging movement through a. horizontal path 
between positions directly over the supports, 
means to control the vertical movement of the 
supports in alternating: Order but in Overlapping 
cycles whereby at one period in their cycles of 
movement both supports will be lowered at the 
Same time, and means to Swing the flame unit 
from One position to the other When the Sup 
ports are both lowered. X s - 

6. Flame hardèning apparatus comprising a 
pair of spaced vertically and separately movable 
Supports adapted to support objects to be treated, 
a power cylinder operative to move each support 
to and from a raised position with the object 
in a heating zone and a lowered position with 
the objectin a quenching zone, a single, horizon 
tal flame unit for cooperation one at a time with 
said pair of supports, means mounting said unit : 
for horizontal swinging movement between posi- : 
tions centered above said supports and adjacent: 
the latter when raised whereby to heat sup-. 
ported objects, a power cylinder connected with 
said unit and operative to move the same beº. 
tween Said centered positions, and Control meanS 
arranged to effect operation of the support and 
flame unit actuating cylinders in predetermined 
timed order. » – 7. Flame hardening apparatus comprising a 

| pair of spaced vertically and separately movable 
, supports adapted to support objects to be treat 
ed, a power cylinder operative to move each: 
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9. Flame hardening apparatus as in claim 7 
in which Said control means for Said vaives com 
prises a driven shaft, a pair of cam plates fixed 
on said shaft; the separate valves for the ped 
estal actuating cylinders being operated by one 
cam at point:S 180° apart whereby the cycles of 
movement of the Supports overlap by one-half 
cycle, and the separate valve for the flame unit 
actuating cylinder being operated by the other 
C8. º - 

10. Object heating mechanism for flame hard 
ening apparatus which includes an object sup 
port mounted for controlled vertical movement 
between a raised position with the object in a 
heating Zone and lowered position With the object 
in a quenching Zone; Said mechanism compris 
ing a flame unit, means mounting Said flame 
unit for horizontal movement alternately to and 
from a position Wherein, upon movement of Said 
Support to raised position, the objectis disposed 
inheating relation to Said flame unit, and power 
means automatically Operative to cause Such al 
ternate movements of the flame unit in timed 
relation to Said controlled vertical movement of 
the object Support. 

11. Object heating mechanism for flame hard 
ening apparatus which includes an object Sup 
port-mounted for controlled vertical movement 
between a raised position with the object in a 
heating zone and lowered position with the ob 
jectin a quenching zone; said mechanism com 
prising a flame unit, means mounting said flame 
unit for horizontal movement alternately to and 
from a position wherein, upon movement of said 
support to raised position, the objectis disposed 

* inheating relation to Said filame unit, and power 
support to and from a raised position with the 
object in a heating zone and a lowered position 
with the object in a quenching Zone, a horizontal 
flame unit, means mounting Said ºunit for Swing 
ing movement between positions centered above 
said supports and adºacent the latter when raised 
whereby to heat supported objects, a power cyl 
inder connected with said unit and operative to 
move the same between said centered positions, 
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45 means to actuate each cylinder including a con- . 
duit assembly having a control valve interposed 
therein, and timed control means arranged to 
operate said valves so as to effect novement of 
said supports in alternating cycles, the cycle of 
each support including movement to a raised 
object-heating position for a predetermined time 
lapse, said control, means functioning to effect 
alternate swinging movement of the flame unit 
to centered position above each support imme 
diately prior to movement of the latter toits 
object-heating position and to swing the flame 
unit away from said centered position after low 
ering of said support. 

| 8.Flame hardening apparatus as in claim 7 
ºin which said control means for Said valves con 
prises a drivenshaft, a pair of cam plates fixed 
on said shaft; the separate valves for the support 
actuating cylinders being operated by One Cam, 
and the separate valve for the flame ring unit 
actuating cylinder being operated by the other 
C8 ?k, - 
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means automatically operative to cause Such al 
ternate movements of the flame unit in timed 
relation to said controlled vertical movement of 
the object support; Said power means function 
ing to move said flame tunit into Said position 
prior to but only upon alternate movements of 
said support to raised position. 

12. Object heating mechanism for flame hard- . 
ening apparatus which includes an object Sup 
port mounted for controlled vertical movement 
between a raised position with the object in a 
heating zone and lowered position with the ob 
ject in a quenching Zone; said mechanism con 
prising a fame unit, means mounting Said fame 
unit for horizontal movement alternately to and 
from a position wherein, upon movement of Said 
support to raised position, the objectis disposed 
in heating relation to said flame unit, and power 
means automatically operative to cause Such al 
ternate movements of the flame unit in timed 
relation to said controlled vertical movement of 
the object support; said power means functioning 
to move said flame unit into Said position prior 
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to but only upon alternate movements of Said 
support toraised position, and to move said flame 
unit away from said position immediately after 
movement of said support to-lowered position : 
following each of said alternate movements 
thereof to raised position. '. W 

RoBERT G. LE TOURNEAU. 
  


