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Patented Dec. 9, 1952 

UNITED STATES 

2,621,277 

PATENT OFFICE 
2,621.27 

APPARATUS FOR SEVERNG METALLC 
MATERIAL 

Robert F. Brewer, Quakertown, Pa., assignor to 
Western Electric Company, Incorporated, New 
York, N. Y., a, corporation of New York 
Application April 12, 1950, Serial No. 155,502 

(C. 29-) 4. Claims. 

This invention relates to apparatus for Sever 
ing metallic material, and particularly to appa 
ratus for removing portions of given lengths at 
staggered positions from parallel wires held to 
gether at spaced positions by bead-like elementS. 
An object of the present invention is an ap 

paratus which is simple in structure and highly 
efficient in severing metallic material. 
The invention is particularly adapted for use 

in the manufacture of a type of thermistor which 
comprises a bead of thern histor material With 
very fine lead wires embodied therein parallel 
to each other but extending in opposite direc 
tions from the bead. In the mass production of 
Such devices, beads of thermistor material are 
applied at spaced positions on advancing par 
allel wires. As an intermediate step of manu 
facture, it is advantageous to remove alternate 
Sections of each Wire to form units of the type 
mentioned above in a continuous string which 
may be cut into single units after all the proc 
essing steps have been completed. Since the 
wires are usually very fine and closely spaced, 
the renoval of a section of One Wire without 
damaging the other is a difficult operation re 
quiring special equipment. 
With the above and other objects in view, the 

invention comprises apparatus for positioning 
contacts to engage wires or other metallic na 
terials at selected positions and for passing cur 
rent through the Sections of the Wires between 
the contacts to sever thei: by burning away the 
heated portior).S. 
In One Specific embodiment of the invention 

magnetic means is provided to bow out the nar- : 
allel wires so that members of insulating mate 
rial may be inserted between them to hold the 
wires firmly against the contacts during the 
b11rning operation. The Wires are cherked elec 
tricallv before reaching the burning nosition and 
Switches controlling the cirrents for the two 
wires are orerated alternately to remove alter 
nate sections of each wire. 

More Specifically, the apparatus is for sever 
ing portions from parallel wires connected at 
spaced positions by bead-like elements, the ap 
paratus including magnetic means to space the 
wires from each other whereby dielectric mem 
bers may be inserted therebetween during the 
intermittent advancement of the wires longitu 
dinally. Checking units are positioned to en 
gage the portions of the Wires between the bead 
like elements in advance of the severing of the 
wires so that at the final position when the sets 
of electrical contacts are moved into engagement 
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with the portions of the wires and these portions 
included in electrical circuits with the contacts, 
they may be burned and thereby severed. The 
severing units, including the sets of contacts, 
are under the control of their respective switches 
which are alternately moved into closed posi 
tions whereby portions from the wires will be 
severed at staggered positions leaving a contin 
uous connection of the bead-like elements 
through lengths of wire. 
Other objects and advantages will be appar 

ent from the following detailed description when 
considered in conjunction with the accompany 
ing drawings, wherein: 

Fig. 1 is an isometric view of a portion of the 
apparatus illustrating the invention, and 

Fig. 2 is a wiring diagram illustrating the elec 
trical circuits of the apparatus. 

Referring now to the drawings, attention is 
directed to Fig. 1 which illustrates only the es 
sential features of the invention. In the pres 
ent embodiment of the invention, the material 
to be severed includes parallel wires connected 
together at equally spaced positions by bead 
like elements of thermistor material. The 
remaining structure of the wires after leaving 
the apparatus may be wound on a takeup reel 
(not shown). The apparatus includes a plural 
ity of dielectric elements i 2 which may be 
mounted individually on the links of an endless 
belt-like chain and constructed so that through 
Srring or other means they are normally urged 
outwardly to given positions and may be forced 
inWardly by a can 4 until they are freed to 
move between the parallel wires 3. At the first 
position in Fig. 1, means is provided to force 
the portions of the Wires 3 between the ad 
jacent beads away from each other. This 
means includes a permanent magnet having a 
north pole member 5 and south pole members 
ES Spaced from each other lipon each sire of 
the path through which the dielectric members 
A 2 will travel. It will be noted that the ele 
ments 2 have suitable lugs or rollers 8 posi 
tioned to engage the under surface of the can 
4 to be held downwardly until after the Wire 

portions between which the element 2 is to be 
positioned have been forced outwardly by the 
effect of the poles 5 and 6 of the permanent 
magnet. During the next advancement of the 
elements 2, the element at the first position 
held down by the cam 4, is released and al 
lowed to move upwardly into its normal posi 
tion where its upper portion 29 will extend be 
tween the adjacent wire portions. The upper 
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portions 20 of the members 2 are formed SO 
as to readily extend between the wire portions 
providing recesses 2 which serve as pockets for 
the bead-like elements . The means (not 
shown) for intermittently moving the elements 
2 may be considered the means for intermit 

tently moving the wires or material longitu 
dinally. 
Spaced from the permanent magnet are check 

ing units 24 having central positive contacts 23 
and spaced negative contacts 26 to engage the 
portions of the wires and complete electrical cir 
cuits through both indicating units or lamps 2 
when the wires have been pronerly separated. If 
by chance only one of the units 27 becomes ener 
gized, the operator would know that both wires 
were on that side of the element 2. The ma 
chine would be stopped until the wrongly posi 
tioned wire is moved onto the other side of the 
element. This condition should never exist, but 
by this added precaution, for example, both wires 
Will not be severed at the next station. In the 
units 24 are contacts 28 to complete a circuit, 
through the wires throuoh the aid of the cross 
bar contact 28 to create opposing maonetic fields 
in the Wires adjacent the pole pieces 5 and 
to cooperate with the magnetic flux of these role 
pieces in urging the wires away from each other. 
For example, the lower wire in Fig. 2 con 
nected to the positive side of the battery contains 
a positive current, flowing toward the contact bar 
28', whereas the upper Wire is connected to 
the negative side of the battery and contains a 
negative current, that is one traveling in the 
opposite direction whereby the opposing currents 
create opposing magnetic fields tending to move 
the wires away from each other assisted by the 
magnetic field pole pieces 5 and f S. 
At the next position, severing units 23 and 

30 include sets of contacts 31-32, 33-34, 35-36 
and 37-38. These sets of contacts may be moved 
into engagement with the portions of the wires, 
but it depends upon the controlling switches of 
the units as to which portion of the wire will 
be severed. 

Attention is now directed to Fig. 2. In the 
present illustration, the source of electrical en 
ergy is represented by a battery 40. It will be 
noted that the positive contacts 25 of the check 
ing units 24 are connected to one side of the bat 
tery 40 at connection is while the negative con. 
tacts 26 are connected to the other side of the 
battery at connections 42 and 33. The units 23 
are movable into and out of engagement with 
the wire portions if so desired by suitable means 
(not shown). The important factor being that, 
during the interval of rest, the contacts 25 and 
26 of these units engage their respective wire 
portions so that these wire portions may compete 
the circuits in which the current may be under 
the control of a variable resistance 5A whereby 
the units may check the positions of the wires in 
advance of the severing operation. The Unit 29, 
including the sets of contacts 3-32 and 33-34 
are under the control of a switch 46 which is 
operated by suitable means whereby the Switch. 
will open and close alternately with the advance 
ments of the wires. This means in the present 
embodiment of the invention includes a cam { 
driven by its shaft 48 in Synchronism with the 
members 2 so that during one movement of the 
elements 2, a high portion is will close the 
switch whereas during the next movement of the 
elements 2, a low portion 59 will effect opening 
of the switch. The contacts 35-36 and 3-33 
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4. 
of the unit 3 are under the control of a Switch 
5 which has a similar actuating means or cam 
52 with high portions 53 and low portions 54. 
The cam 52 may be mounted on the shaft 48, but 
it is so arranged thereon that its low portions 
will register with the switch 5 when the high 
portions, 49 of the cam is registers with the switch 
A6 and in a like manner, the high portions 53 of 
the can 52 will operate the switch 5 into closed 
pnsition, when the low portions 5) of the can is 7 
effect opening of the SWitch 36. 

Considering now the operation of the appa 
ratus, it will be observed that during the inter 
mittent motion of the members 2. the metallic 
material or the parallel wires With their con 
necting bead-like elements will be advanced in 
termittently longitudinally. As the portions of 
the Wires come within the field of the magnet, 
they are forced away from each other assuring 
proper spacing of the wire portions for the upper 
portion 28 of the adiacent element 2 to pass 
there hetween into the normal position when re 
leased by the can 5. The contacts 28 of the 
units 24. as previot 1sy described, will assist in 
the Separation of the wires. Also the contacts 
25 and 25 will enrage the wire portions between 
each Set of bead-like elements to check the accu 
rate positioning of these nortions. By observing 
the drawings, it will be noted that during the 
previous Ooeration of the apparatus, a portion of 
a given length of the topmost wire had been 
Severed therefrom. Therefore during the Opera 
tion of the apparatus in the present position, the 
unit 29 will function while the unit 3 will re 
main ineffective. Attention is also directed to 
Fir. 2 illustrating the switch 48 closed for con 
pleting a circuit from the battery through the 
Sets of contacts in their given order, for exam 
ple, through contact 31, the adjacent wire por 
tion and contact 32 and also through contact, 33, 
the adjacent wire portion and contact 3: to the 
other side of the battery. The electrical energy 
passing through these wire portions between the 
sets of contacts is sufficiently high to burn the 
Wire, thus severing a portion of a given length 
from between the adjacent, beads. During the 
net operating cycle of the apparatus, the Switch 
46 will be open and the switch 54 will be closed 
rendering the unit 33 effective to Coimplete cir 
cuits through its sets of contacts 35-38 and 
37-38 to burn the material at the ends of the 
Wire portion which is to be severed therefron. 
These operations are repeated resulting in sever 
ing portions of given lengths alternately from the 
Wires at staggered positions leaving the beads 
joined by lengths of single wires which may be 
Severed later at their midpoints and to serve as 
leads for the individual beads of thermistor ma 
terial. 

It is to be understood that the above described 
arrangements are simply illustrative of the ap 
plication of the principles of the invention. Nu 
merous other arrangements may be readily-de 
Vised by those skilled in the art which Will emi 
body the principles of the invention and fall 
Within the Spirit and scope thereof. 
What is claimed is: - - 
1. An apparatus for severing portions ifrom 

O parallel Wires connected at spaced positions by 
bead-like elements, the apparatus Comprising 
magnetic means to force the portions of the 
Wires between the bead-like elements a Way from 
each other, Sets of electrical contacts pOSitioned 
to engage the portions of their respective Wires 
and electrical circuits including their respective 
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sets of contacts closed by the said portions of 
their wires and supplied with electrical energies 
sufficient to burn the portions of the wires be 
tween the contacts in the said sets and thus 
sever the wires. 

2. An apparatus for severing portions from 
parallel wires connected at spaced positions by 
bead-like elements, the apparatus comprising 
magnetic means to force the portions of the Wires 
between the bead-like elements away from each 
other, dielectric members movable between the 
Spaced Wire portions, sets of electrical contacts 
positioned to engage the portions of their respec 
tive wires, and electrical circuits including their 
respective sets of contacts closed by the Said por 
tions of their wires and supplied with electrical 
energies sufficient to burn the portions of the 
Wires between the contacts in the Said SetS and 
thus Sever the Wires. 

3. An apparatus for severing portions from 
parallel Wires connected at Spaced positions by 
bead-like elements, the apparatus comprising 
magnetic means to force the portions of the Wires 
between the bead-like elements aWay from each 
other, dielectric members movable between the 
spaced wire portions, electrical heating elements 
to engage and preheat the portions of the Wires 
between the bead-like elements, SetS of electrical 
contacts positioned to engage the portions of 
their respective wires, and electrical circuits in 
cluding their respective sets of contacts closed by 
the said portions of their wires and supplied with 
electrical energies Sufficient to burn the portions 
of the wires between the contacts in the said Sets 
and thus sever the Wires. 
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4. An apparatus for severing portions from 

parallel wires connected at Spaced positions by 
bead-like elements, the apparatus comprising a 
plurality of dielectric members normally movabie 
intermittently in a given path while extending 
between the respective portions to advance the 
Wires intermittently, magnetic means to force the 
portions of the wires between the bead-like ele 
ments away from each other prior to the dielec 
tric members moving therebetween, means to 
hold the dielectric members out of the said path 
until their respective wire portions have been 
moved away from each other, electrical heating 
elements to engage and preheat the portions of 
Wires between the bead-like elements, sets of 
electrical contacts positioned to engage the por 
tions of their respective wires, electrical circuits 
for the electrical heating elements, and Switches 
for the circuits closed alternately to supply elec 
trical energies sufficient to burn and thus sever 
the portions of the wires alternately between the 
bead-like elements. 
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