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This invention relates to the processing of met-
al parts, and more particularly to a method of
annealing metal stock and producing therefrom
formed metal parts.

An object of the invention is to provide an im-
proved method for treating a portion of a body of
metal.

Briefly, in the preferred embodiment of the in-
vention, a marginal portion of a strip of metal
10 is heated by passing it between spaced rolls which

are oppositely charged from a low potential
source of electrical current. The heating takes
place within a quenching medium, whereby the
metal is quenched immediately after heating.

13 The strip may then be operated on by a punch
press to blank and form a metal part therefrom.
These and other objects and advantages of the
invention will become apparent from the follow-

(5]

ing detailed description of one embodiment there- _.

20 of, reference being had to the accompanying
drawing wherein
Fig. 1 is a plan view of an annealing apparatus
in accordance with one form of the invention
and which may be employed in practicing the
25 process;
Fig. 2 is a sectional view taken on the 11ne
2—2 of Fig. 1;
Fig. 3 is a detailed vertical view of part of the
driving mechanism shown in Fig. 1;
30 Fig. 4 is a schematic view showing a modified
form of the annealing apparatus;
Fig. 5 is a schematic view showing another
modified form of the annealing apparatus;
¥ig. 6 is an assembly view of a telephone jack
35 employing a spring which has been annealed and
formed by the improved process;
Fig. 7 is a perspective view of a Jack spring
used in the jack of Fig. 6, and
Fig. 8 is a plan view of a portion of a strip of
40 metal from which jack springs have been blanked.
Referring now to the drawing wherein like ref-
erence numerals are employed to designate cor-
responding parts throughout the several views,
and particularly to Figs. 1 and 2, the reference
45 numeral (0 designates a portion of a continuous
strip of metal, a marginal portion of which is to
be annealed. A tank {| which is intended to re-
ceive and contain any suitable quenching fluid
12, such, for example, as water or oil, is pro-
50 vided, in the side walls thereof, with suitable jour-
nals (not shown) for rotatably supporting a shaft
{4. Mounted on the shaft and rotatable there-
with, is a metal roll i5. The sides of the tank
{1 ‘are of sufficient height that the quenching
55 fluid may completely cover the roll i5.

(CL 148—10)

Mounted directly above and at a predetermined
distance from the shaft {4, in suitable supports
17 is a shaft 16 on which is mounted in alignment
with the roll {5 a rotatable metal roll i18. The
peripheral surface of the roll I8 is spaced from
that of the roll 15 sufficiently to receive the strip

"~ of metal 10 and to permit both rolls to engage
the strip on opposite faces thereof, and the sup-
ports for either or both of the shafts 14 and 16
may be made adjustable in any suitable manner
to enable the proper spacing between the rolls to
be maintained.

In order that the strip of material 10 may be
properly guided into the tank |1 and between the
rolls {5 and 8, there may be provided at opposite
sides of the tank, rolls or sheaves (8 journalled
in supports 20 at opposite sides of the tank. The
rolls 18 may have suitable flanges 2( at their ends
for preventing transverse movement of the strip
10. For further guiding the strip, the roll 18,
and if desired the roll 15, may be of sufficient
length to engage the entire width of the strip. In
such an arrangement the portion of the strip
to be annealed would be engaged by a metallic
portion of the roll, and the remaining portion
of the roll might be of insulating material, or of
metal and insulated from the heating portion
of the roll in any suitable manner,
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It is especially desirable that the pressure of -

the rolls {5 and {8 upon the strip I8 shall be
barely sufficient to maintain good electrical con-
tact. It therefore is preferable that means be
provided for feeding or drawing the strip between.
the rolls, and also that means be provided for
positively rotating the rolls {5 and 18 since ex-
cessive pressure contact might be required be-
tween the strip and the rolls if the latter are
rotated by frictional engagement with the strip.
For advancing the strip 10, the rolls 25 and 26
may be provided, fixed to the shafts 27 and 28
journalled in a suitable support 29. Either or
both of the shafts 2T and 28 may be adjustably
supported in order that the space between the
rolls may- be varied to permit positive frictional
engagement of the rolls 25 and 26 with the strip
10.

One form of mechanism which may be em-
ployed for driving the rolls I5 and (8, and also
the rolls 25 and 26 is shown in Figs. 1and 3. Se-
cured to the shafts {4 and {8 are worm wheels 35
and 3§ respectively which mesh with a worm 37.
The spiral teeth of the worm advance in opposite
directions from a point of the worm, and each of

35
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-the worm gears 35 and 36 meshes with one of -

the oppositely spiraled portions, so that when the
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worm is rotated the gears 35 and 36, and conse-
quently the rolls 15 and 18 rotate in opposite
directions. Secured to the worm shaft is a bevel
gear 40 meshing with a bevel gear 41 on the driv-
ing shaft 42. The shafts 27 and 28 of the driving

rolls 25 and 26.are provided with worm gears

similar to the gears 35 and 36, one of the gears
being shown at 44 in Fig. 1. A worm 45 similar
to the worm.31 is rotatably mounted to mesh with

the gears carried by the driving roll shafts 27

and 28, and the rolls are thus driven in opposite
directions when thée worm 45 is rotated. The
shaft of the worm 45 has secured thereto a bevel
gear 47 meshing with the gear 48 carried by the
driving shaft 42. The shaft 42 may be driven by
any suitable mesns such as an electric motor 49
coupled directly thereto, as shown in Fig. 1, or
connected through suitable gearing. From the
above description it is apparent that the rolls 25
and 26 may be driven in the proper directions to
advance the strip 10, and that the rolls I5 and
I8 may be driven irythe proper directions to offer
no resistance to the advance of the strip. 1In the
preferred arrangement, the gear ratios through-
out the driving mechanism are such that the pe-
ripheral ‘speed of the rolls 15 and- (8 equals the
linear speed imparted to the strip by thé driving
rolls, in order that there may be no slippage be-
tween the strip and the rolls.

It has previously been stated that the supports
for one or both of the shafts of each pair of rolls
are preferably adjustable. The purpese of this
is to permit the space between cooperating rolls
through which the strip passes to be varied in
order tc accommodate strips of different thick-
nesses. 'The use of -the worm and worm wheel
drive enables these adjustments to be made with-
out affecting the driving mechanism., When any
one of the shafts is displaced to change the dis-
tance between cooperating rolls, the worm wheel

- associated therewith may rotate against the worm

to advance therealong, the worm remaining sta-
tionary and the distance of the shaft from the
worm remaining constant.

In addition to the adjustability of a roll shaft,

~ it may also be desirable to have one of the shafts

slightly variable within its support, in order that
the roll may be under tension as it contacts with

~ the strip, and that it may follow slight variations
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in the thickness of the strip. In Figs.1and 2an
arrangement is shown which may be employed to
maintain the roll {8 under tension. A shaft 55
mounted in brackets 55 of the tank { | has pivoted
thereon an arm 57 which has an end bearing
against the shaft (6. Intermediate thepivot point
and the point of contact with the shaft 16, the
arm 57 has secured thereto one end of a tension
spring 59, the other end of which is secured to a
stationary member 60 engaging the tank {i. The
member 608 also supports a thumb screw 6! by
means of which the downward force exerted by
the spring 59 on the shaft {6 may be controlled
and limited. If desired, a torsion spring fixed to
the shaft 55 and bearing against the shaft (6
may be employed instead of the pivoted arm 57.
The thumb screw may operate on the torsion

" spring to vary the pressure exerted on the roll
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. ciated with the tank {1,

shaft, and the tension spring 59 may be elimi-
nated.

The heat for annealing the metal is obtained
from an electrical current through the rolls asso-
the current passing
through the metal strip or a portion only thereof.
This current may be supplied by a transformer
84 which has its secondary connecfed to the rolls
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5 and 18, and its primary connected to a sult-

able source of alternating current to produce be-"

tween the rolls a current of sufficient magnitude
to heat the strip to the proper temperature. It

_is not essential that an alternating voltage be

employed, as a direct currernt of sufficient magni-
tude to heat the metal strip may be supplied from
any suitable source to the rolls 15 and 8. . Since
the current is passed through the rolls, it is nec-
essary that one or both of the rolls be insulated
from the tank f(t, in order to prevent short cir-
cuiting ‘through the tank. This insulation may
be obtained in any convenient manner, such as
making the shafts 14 and 16 of dielectric mate-
rial, or providing the rolls {§ and I8 with bush-
ings of such material, or journalling the shafts

in non-conductive supports.

In Fig. 4 is shown a modified arrangement of
quenching apparatus for an annealing machine.
One or more jets or nozzles 66 are mounted adja~

20

cent to the rolls 15 and {8, and these jets may be -

connected by suitable pipes 671 to a source of
quenching fluid (not shown) whereby streams of
quenching fluid under pressure may be’ directed
against the strip 10 immediately adjacent to the
rolls 15 and 18. With this arrangement, the rolls
and the strip are not actually immersed in
quenching fluid, although sufficient quantities

- may be supplied thereto to obtain the proper

quenching of the heated portion of the metallic
strip

"InFig.bis shown a modlﬁed arrangement of an
apparatus for heating a marginal portion of a
strip of metal, in which the tank (i and guide
volls 19 are employed as described above, and
in which contact shoes are provided instead of
rolls for heating the strip of metal. In this ar-
rangement, the strip 10 passes between upper and
lower contact shoes 19 and T{ respectively. Any

desired width of metal may be provided for con- ¢

tacting with the strip. For example, a shoe and
its exposed surface may be entirely of metal, such
as the shoe Ti, or inserts of dielectric material
such as the members T2 of the shoe 70 may form
a portion of the surface engaging the strip, thus
providing a surface greater in extent than the
conductive surface for engaging the strip. It
is to be understood that an electric current would
be supplied to the shoes similarly to the manner
in which it is supplied to the rolls of Fig. 2, and
that suitable means for advancing the strip such
as the rolls 25 and 26 and associated driving mech-
anism may be provided.

The apparatus which has been described in the
foregoing paragraphs is intended particularly for
use in the manufacture of contact springs such
as the spring shown at 75 in Figs. 6 and 7 used

<in the manufacture of telephone jacks such as

the jack 76 shown in Fig. 6. However, the ap-
paratus above described and the method which
will presently be described are not restricted to
the processing of metallic strips for the manu-
facture of contact springs for telephone jacks,
but they may be employed for the heat treating
of marginal portions of continuous metallic strips
for the manufacture of many articles therefrom.

In the manufacture of contact springs for jacks
it has been-the practice in one instance to punch
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the blanks for these springs from strips of re-

silient or spring metal such as nickel silver, by
means of a2 punch press. The blanks thus ob-
tained were then separately treated to anneal the

" portion it was desired to form, the material being

heated by a flame, the blanks then being im-

mersed in the quenching fluid to complete the 78
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“annealing. The heating required the exercise of
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caution, since it is desirable to soften only the
portion Lhat is to be formed, retaining the original
resilience of the remaining portion of the spring.
Following the annealing, an acid bath was usu-
ally employed to remove the scale formed on the
metal by the annealing process, particularly the
scale on the edges of the blanks, which may in-
jure the forming die, after which the springs were
individually placed in a punch press fitted with
the proper forming dies, and the annealed por-
tions were given the proper configuration. The
springs were then cleansed to remove dirt and

.grease which may be acquired from the dies. The

process thus involved the handling of the springs,
after blanking from the strip, in the annealing,
quenching, forming operations, and in the acid
bath and final cleansing.

Fig. 8 shows a portion of the strip 10 after the
jack springs such as the spring 15 of Fig. 7 have
been blanked therefrom, the apertures 80 result-
ing from the blanking.operation. It is clearly
shown that a portion of the aperture 80 cor-
responding to the formed portion 17 of the jack
spring lies within the annealed marginal portion
of the strip. The illustration thus clarifies the

‘relationship between the annealed portion of the

strip and the formed portion of the spring.

The process of producing contact springs for
jacks, employing the annealing apparatus here-
inbefore described, is greatly simplified as com-
pared with the former process outlined above,
and operations are combined and eliminated in a
manner not previously practiced.

The strip material from which the springs are
made is usually supplied in the form of a pad or
roll which may be mounted to rotate on any suit-
able support (not shown). The outer end of the
roll of material is passed between the heating
rolls {8 and 18, and between the driving rolls 25
and 26, and then to any suitable rotatable take-
up (not shown) which reels the strip into a pad
or roll similar to that in which it was supplied.
As soon as the strip has been engaged by the
driving rolls, electric current may be supplied to
the electrodes or contacts formed by the heating
rolls by completing the electrical circuits with
which the primary sand secondary of the trans-
former are associated. This will produce an elec-
trical current through.the metal between the
heating rolls and the metal strip. The current
will heat the metallic strip, the temperature pro-
duced depending upon the voltage applied to the
electrodes, and a voltage is chosen of sufficient
magnitude to substantially instantaneously heat
the metal between the electrodes to a predeter-
mined temperature. Although the gap between
the rolls is below the surface of the quenching
fluid, the high temperature caused by the cur-
rent will produce a pocket of vapor under suffi-
cient pressure to expel the liquid from the actual
heating space, and thus prevent the quenching
fluid from reaching the metal while it is being
heated, and from interfering with the heating
process. Since the strip of metal is continuously
advanced, the marginal portion to be annealed is
continuously entering the vapor pocket, is being
heated, and is emerging from the pocket. As
soon as the heated portion leaves the pocket, it
enters the liquid quenching medium and is there-
by cooled, the heating and quenching constitut-
ing the annealing process, and producing the an-
nealed marginal portion 79 of the strip. From
the quenching tank it passes to the take-up. The
passage between the heating electrodes of only

3
the portion of the strip that is to be annealed
insures the passage of the electrical current
through that portion alone. Also, the passage of
the entire width of the strip through the quench-
ing fluid during the heating of the marginal por-
tion results in dissipation of heat that tends to
flow by conduction to other parts of the strip,
and thereby insures retention of the original re-
silience by all portions except the marginal por-~
tion subjected to the electrical discharge.

10

After a desired quantity of strip has accumu- .

lated on the take-up, it may be removed there-
from and arranged in the usual manner adjacent
to any suitable and well known type of punch
press adapted to perform blanking, piercing, and
forming operations. The punch press is fitted
with a die constructed after the usual manner of
combination blanking and forming dies, and pro-
vided with proper tools to blank, pierce, and
form & jack spring in a single stroke of the press.
The previously annealed strip of metal is then
drawn from the roll and fed into the press, and
as the strip is advanced therethrough, jack
springs are blanked from the strip, are pierced to
possess the proper holes, and are formed to the
desired contour, one completed spring such as the
spring 18 having the formed portion 17 in Fig. 7
being produced in a single stroke of the press.
The springs thus obtained may be cleaned by
acid or in any suitable manner to remove surface
scale, dirt and grease, after which they are ready
for use,

The above description of the improved process
of making metal parts does not include an acid
treatment of the material after the annealing
operation and preceding the punch press oper-
ation to remove scale. It has been stated in con-
nection with a former process that scale pro-
duced on the edges of metal parts by the anneal-
ing process is sometimes harmful to dies, where-
as surface scale is seldom objectionable. In the
improved method, the metal parts are blanked
from the material after the annealing operation,
and the edges are therefore free from scale, If,
however, it should appear desirable to remove the
scale before the punch press operations this may
be accomplished in & manner more simple than
the former acid dipping of the metal parts. As
the strip of metal emerges from the quenching
fluid, and before it is formed into a pad or roli
by the take-up mechanism, it may be passed
.through a cleansing sclution contained in a
suitable tank, wherein the scale would be con-
tinuously removed from the annealed portion as
the strip passed through the solution. The proc-
ess of removing scale would thus be applied to
the stock instead of to the metal parts as in
previous processes.

The proper heating of the metal is dependent
upon three variables, each of which may be easi-
ly controlled to produce optimum results. The
three variables are voltage, pressure and time.
The heat produced by the electrical current is a
function of the voltage, which may be controlled
in any suitable manner, such as at the line to
which the primary of the transformer is con-
nected, or at the transformer itself. 'The pres-
sure exerted by the rolls on the metal may be
controlled and adjusted by the means shown in
Figs. 1 and 2, and previously described. The
Iinear speed of the strip, which is the time vari-
able, is of considerable importance, since over-
heating or underheating may result from im-
proper speed regulation. The speed of the strip
may be regulated in any convenient manner, such

20

25

30

35

40

45

50

66

60

65

70

7




10

15

20

25

2

as by controlling the speed of the motor 5. By
proper regulation of the variables, the desired
conditions of quality, economy and minimum op-
erating time may be attained.

It may be found desirable to cleanse the strip
material before annealing, in order to remove
any foreign materials which might be present in
sufficient quantity to constitute a high resistance
in the eleetrical circuit. The cleansing could be
accomplished placing a tank similar to the tank
{1 in the path of the strip (8, and causing the
strip to be drawn through the tank before it
enters the tank #{. Any suitable-cleansing solu-
tion could be placed in the tank to envelop the
strip and dissolve or wash- away the foreign ma-
terials.

While the apparatus and process have been
described as applicable particularly to continuous
strip material supplied in rolls, it will be appar-
ent that they are applicable to such material
supplied in other forms, such, for exzample, as
straight lengths capable of convenient handling.
Many other modifications and combinations and
arrangements of apparatus and process may be
employed within the scope of the appended
claims. It is to be especially noted that while

- the process has been described as applied to the
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annealing of nickel silver, it may be applied
equally to tempering ferrous strips since it is
essentially characterized by the alteration of
the molecular structure of a portion only of the
strip treated.

What is claimed is: .

1. A method of manufacturing metal articles
which comprises passing a strip of metal stock
Iongitudinally thereof between opposed electrical
contact members touching the strip at opposite
sides of the same portion only and extending
over only & portion of the width of the strip,-si-
multaneously passing an electric current through
the contact members and the portion of the
strip therebetween only whereby only the portion
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of the strip between the contact members is
heated, and simultaneously maintaining the con-
tact faces of the members and the portion of the
strip therebetween immersed in a quenching lig-
uid whereby the heating effect of the electric
current on the strip is confined to substantiglly
the portion of the strip between the contact
members and whercby the heated portion of the
strip is immediately quenched.

2. A method of manufacturing metal articles |,
which comprises passing a strip of metal stock
through a quenching bath longitudinally of the
strip and simultgneously passing an electric cur-
rent through opposed contacts touching from op-
posite sides a portion only of the strip submerged 15
in the bath and narrower than the width of the
strip, whereby the strip is continuously heated
and immediately quenched to be molecularly
altered over a part only of the width thereof.

3. A methed of manufacturing metal articles
which comprises passing a strip of annealable
hardened metal stock through a quenching bath
longitudinally of the strip and simuitaneously
passing an electric current through opposed con-
tacts touching from opposite sides a portion only o5
of the strip submerged in the bath and narrower
than the width of the strip, whereby the strip is
continuously heated and immediately auenched
to be annealed over a part only of the width
thereof. 30

4. A method of ma.nufacturmg metal articles
which comprises passing & strip of temperable
soft metal stock through a quenching bath longi-
tudinally of the strip and simultaneously pass-
ing an electric current through opposed con- gj;
tacts touching from opposite sides a portion only
of the strip submerged in the bath and narrower
than the width of the strip, whereby the strip is
continuously heated and immediately quenched
to be tempered over & part only of the width 4
thereof.
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