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22 Clalms

This invention relates to the making of grlds,

used in thermionic’ or electron d1scharge tubes
and similar ° devices. .
More particularly the mventmn re]ates to-the

: ‘manufacture of grids’ comprising ‘a ‘pair of par-

allel support . wires with the grid -wire wound
thereabout in the form of a helix and with the
turns lying in and fastened in notches formed
in ‘the support ‘wires.
in the manufacture of these grlds is to form a
multiple number of- gmd sectlons upon the sup-

port wires with the grxd wire wound contlnuously' B
about the support wires but wound loosely and .
. unfastened about the’ support wirés at predeter-

mined intervals at points where the multiple grid
length is to Dbe.severed to form the ‘individual
grid units. - 'The invention relates partlcularly to
a machiné for forming such grlds compr:smg a
rotating mandrel for the support wires, a notch-

- ing wheel for forming notches in ‘the wire, means
. for feeding the support wire along the rotatmg

mandrel and for feeding. grid wire ‘thereto, and

an abrading wheel for fastening the grid tulnS'

within the notches formed in the support wire.
One cbject of ‘the jnvention is the automatic
severing of the unfastened sectlons of wound

. grid wire as the multiple grid length is progres-

sively formed, whereby- the unfastened and sev-
ered loosely wound grid wire may be readily re-
movéd from the adjagent gr1d sections, and par-

~ticularly & novel method. arvd apparatus for ac-

. L,ompllsbmg that result
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A further obJect "of the mventlon is a’ novel

machine of the above mdlcated type wherein the

loesely - wound and unfasteﬁed -sections of grid

‘wive are severed by ‘an electrical burning off tool

or tools operatmg in" timed 'relation with the

other elements of the machine to burn off the
ends of the unfastened sectlons at pomts adJa-“
cent the fastened ends of the fastened sectlons _'

without impairing the. Jatter.
< A further obJect of ‘the invention is a machine

of “the above: mdlcated character’ wherem both .
the lengths of the fastened grid- ere sectlons and
the unfastened gr}d wire sectlons may be read-

{ly varied at will.

Further obJects of the mventmn W111 herem—’
‘“ftex appear. .

-Fora better u‘lderstandmg of the mventlon ref-

Cerence may be had: toithe gccompanying draw-

55

mgs forming a- paxt of thls application wherem
-Fig. 1 shows & sec‘mon of ‘a

~'t0 e formed
I‘:g 2 1s an- elevatlonal view dlagrammatxcally

The ¢ommon - practice '

(CL 140——71)

illustrating partly in sectlon and Wlth parts
omitted a machine- -embodying the invention;

ig; 3 is a plan view showing the drive for the
control ‘cam shaft;

© Wig, 4 is an elevational view showmg ‘the mech-

anism for operatlng the abrading tool; :

"Pig, 5.is .a view of the electrical circuit for
the burning off tool together Wlth means for con-
trolling the circuit;
" Fig. 6-is a view- showmg the mechamsm for-
operating the burning off tool; and

Figs. 7 - and 8 are views showmg a--modifica-
tion of the 1nvent10n

Referring to Fig. 1. of the drawmg there is
shown a multiple section grid length havmg sup-
port wires I, grid wire 2 coil therearourid having

“-its turns dlsposed in notches formed by the notch-

ing wheel 3. and fastened therein by an: abrad-
ing wheel' 4. At 2" is shown a section-of the
loosely wound -unfastened grid wire between two
adjacent grid sectlons havmg the. wire fastened
thereto.

. Referring to- Flsr 9. a conventlonal mandrel 5

is showh which is carried by a rotating sleeve or -

drum 6, the latter being revolubly ‘mounted - in
bearings 7 carried by the frame 8. The sleeve §

" is driven by means omitted for-convenience in
-illustration.” A gear 9 keyed to the sleeve 6 meshes -
. with ' a pinion or gear (hot shovvn) on the drlve'

“shaft 10 (Fig. 3). :

The mandrel 5 is of any conventlonal form

~héving - grooves on the opposite sides thereof

for accommodatmg the support wires t which are

. unreeled fiorm the reels | i, the latter being mount-
&d for rotation with the mandrel 5 and the sleeve.

6, this’ mounting being omitied for convemence
in -illustration.
ried by & bracket 42 and this bracket §2.is read-

Aty adjustable in any ‘suitable manner to obtain
"the desired depth of the notches in the support

wires | as well as t0-enable the wheel to be re~
moved entirely if desired from operatlve engage-
ment with the support wires, the adjusting mech-

z()vv
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The  notching wheel- 3 1s car- -

40

anism being omltted for convemence in 111ustra— ‘

tion.
The abrading Whee] 4 is carried and opelated
by the mechanism indicated in Figs. 3and 4. A

45

burning off tool 13 is indicated ‘for burmng the

grid wire off at the points 14 and 15 (Fig. 1), and
the circuit and mechanism for supplylng electrl—
cal potential to the tool 13 at the.required time

" and for cperating the tool is shown in Figs. 5-and
mu1t1p1e grld length :

6. A teel 1§ for supplyihg the grid wire 2 to the

- rotating mandrel §is 1ndlcated dlagrammatmally

in Fig. 4

50

55°



2

A cam shaft 28 suitably mounted and jour-
naled in the machine frame is driven from the
drive shaft 10.  The particular drive illustrated
comprises. a pair of pawls 2/ and 22, operating

ratchet wheels 23 which are keyed to the.cam’

. shaft 28. These pawls 2{ and 22 are driven by

10

.15

eccentrics 24 which are keyed to the drive shaft

19. - By means of this doubled paw! ratchet drive:

mechanism a rotation is imparted to the cam

or control shaft 28 which approaches a continu-
ous rotational movement and at a high reduction -

ratic with respect to the drive shaft 0.
.The abrading wheel 4 is carried by a lever 26

which is pivoted or fulcrumed at 27 on the frame
-On the oppogite. side of ‘the fulcrum -
- 'sections.

part 28.

. point 27 from the abrading wheel 4 the lever 2§
. comprises an elongated arm. 25 having an en-

20

28

30
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largement 28 for adjustably earrying a roller §9,
this roller 30 being adjustably carried in any suit-
able manner in a slot 31 formed in-the énlarge-.
The roller 3% bears on the periphery :
of cam wheel 32 which is keyed or suitably’
fastened to.the control shaft 29. This wheel 32 °
. electrode. 13. . The circuit through the primary 62

ment 25.

has a cylindrical bearing surface of equal radii
from the - axis of the control shaft 20 for the
greater portion of its. circumference, but is pro-
vided with a raised cam surface 32’ for engag-
ing the roller 3% during a eertain portion of each

- revolution and thereby withdrawing the abrad-

ing wheel 4 from engagement with the support

“'wires | disposed on the mandrel 5. The cam 3%’
of the wheel 82 corresponds to the unfastened :

section of the grid wire 2’ and is of variakle
length circumferentially of the wheel 32 for vary-
ing the length of the unfastened grid wire sec-
tions relatively to that of ‘the fastened sections.
This  variable cam 32’ is of any conventional
construction, as for example of adjustable mating
discs and the adjustable feature is omitted for
convenience in illustration. “The outer end of the
lever arm 26 is formed into 4 right angle part 25’
and a spring -84 having one end fastened a} 35

‘to the machine frame and having its other end

. fastened by.an adjustable screw 3§ to the part

45

;taining the roller 30 cf the lever 25 in engage-
An- adjustable
set screw 38 is screw threadedly attached to the'

25" of the lever is illustrated  for. yieldingly re-
ment” with the cam wheel 32

lever arm 28 with its lower end abutting againsi

.8 bearing surface 48 on the frame for adjusting

and : limiting  the movement of the abrading

wheel 4 towards the mandrel 5. The adjustable.

set screw 38 and. the adjustable.roller 38 form

together & means for accurately -adjusting the

abrading. and fastening operations of the abrad-

ing wheel 4. -

The burning off tool i3 is carried on one end

- of a lever 45 which is fulcrumed at 45 upon the

60

frame part 47. -The burning off tool or elec-

trode 13 is insulatedly carried by the insulated
holder 48, diagrammatically illustrated, which is
suitably fastened to the end of the lever'45. The
lever 45 and the electrode I3 are normally yield-

© Ingly: hield by & spring 49 in such 'pesition that

65
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the electrede. 18 does not contact the grid wirs
of the mandrel §, this spring 48 being attached at
one end to. the lever 45 and at the other end
to a bracket or arm -58. The lever 5 has an
end 45’ overhanging the fulerum point 46 and to.

this end 46’ there is adjustably fastened a cam -

engaging part 54, the latter'having a tos 51" for
engaging the cams to be deseribed below.. The
lever memker 51 is pivotally mounted at 48 and

is provided with an arcuate slot 52 which accom-

modates a . screw .83 carried by the end 45" of

the lever and a clamping nut 54 is - illustrated .
for clamping the member §{ .to the end 45’ of
thelever in any adjusted position..

The lever 45, 51 and electrode {3 are actuated

by a pair of cams 55 and 5§ which are keyed or i

. 2,188,908 - - S S TRR TN S

otherwise fastened to the cam shaft 28. The cams -

§5 and 86 are mounted ‘on separate abutting

discs, one of which discs'is provided.with arcuate
slots :57.'and the' other ‘disc .is provided - with
clamping screws 88 for clamping the two discs

In adjustable relation to each. other, these discs e
. being indicated at 55’ and 56’.. Thus the arcuate .-
- distance, between the cams §5 and 56 is adjusted .

to correspond to the relative lengths of the un-~

fastened grid. wire sections _2""a,nd» the fastened"

_The electrical circuit for the burning off tosl

15

13 15 indicated in Fig..5 and comprises terminals - .
60 for connection to the power line (not shown),. = .

a transformer $1 having a primary 62 and a sec-
ondary 68. The secondary 83 is connected at one
side to the ‘ground 64 and:-at the ‘other side to
the line 65 leading to the burning off t00l or

is automatically closed and opened by means. of

- .2 switch 88 comprising a contact 6T carried by a "

spring :arm 87’, the latter being 'attached to an

© insulating block 68 by a screéw 69, The primary.
82 is-connected by means of o wire 18 with a

terminal T{ fastened to the contact arm 6§77, An
adjustable set screw 72 is screw threadedly at-
tached to the insulating block 58 and-engages the
back of the spring arm 61’ to adjust'the gap be-

tween the contacts of the switch or circuit break-

. er 6. -The other contact 13-of the switch 86 is

carried by .a spring arm 14 which is fastened

©to the insulating block 88 by means of a screw
* 5., One terminal 68 is connected through line 76"

with- terminal ‘17 leading to the spring arm 74

~and the contact 73. The spring arm 74 is pro- *
~vided with-a boss or-an sbutment 719 having a

part disposed.in the path.of: the,,cams 80 and 84,
which engage the abutment 79:to close the switch

66-while the electrode | 3 is in- contact’ with the.
grid wire to be:severed: .These cams 88 and 81
. are carried by abutting discs. 89’ ‘and 84’ which”~

are keyed. or otherwise fasteried to the control -

. shaft 20, - The cams. 88 and 81 are -adjustable

towards or away from éach other by the adjust-

‘ment of the discs which carried them, one of these:
discs being provided with arcuate .slots 82 and.-

the other of said discs being provided with clamp-

‘ing-screws -83- passing through said slots 82,

whereby the two discs may be rotatably adjusted
with respect to each other.. .o "o : .

‘In Figs. T-and 8 is shown a modification 6f the-
invention. According to this modification there
is 'a separate electrode or burning off .tool, (40
-and 180, for severing the grid wire at the points
14 and 18 (Fig. 1) and each electrode, is con-

trolled and operated by two separate cams, one

-cam 181 on the cam or control shaft 20 and the
other cam {02 on the shaft I8 which is geared

to: the sleeve 6 to ruw at the same speed as. the
latter. - Each electrode or tool is carried by a: le-

~ver mechanism pivotally mounted on the upper

- end of the frame member 47 at 46. . This lever -

mechanism. is formed of. two relatively movable .

parts, both pivoting ahout, the axis 46.  One of
these parts is indicated at 104 having a toe part

rying the.cam. i0¢.

engagement with the_'disg carrying the cam lef,

A0 0
§1” which rests on the petiphery of the disc car- ..

The lever {04 is fastened -
by a spring 105 to the frame member 47 ‘and
this. spring yieldingly holds the lever "184. into™
A&
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__” The other relatively movable part- of the elec-

10)

trode lever mechanism is indicated at 106 and is
pivotally mounted on the frame member 47 to
pivot about the axis 46.. The electrode or tool
is carried by a member (07 which is split at its
outer-end to form a pair of clamping jaws 108,
these jaws being provided with a screw for ad-
justably clamping the electrode or tool there-
between. - The electrode is preferably of copper
or copper alloy and the carrying member 107 is
of any suitable metal and is fastenied to the up-
per surface of the right hand end (Fig. 8) of the
lever part 106 by means of the screws 107". The
left, hand portion of the lever member {08 catr-

ries a pin 110 which projects through an arcuate

slot {11 formed in the lever member 104, and the
latter carries a set screw f{2 which projects into
the upper end of the slot 141 whereby the relative
pivotal movement between the two parts 104 and
108 is adjustably limited in-one direction. 'The
léver member 104 also'carries .an upright arm
113 having its upper end bent at right angles and

to the latter is fastened a spring 114, the latter

being fastened at its lower end by means of the

70
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screw 115 shown to the lever part 1086.

This
spring {14 tends to maintain the lever part 106
in a position where the pin carried thereby en-
gages the set screw {12, On the opposite side
of the axis 46 from the lever part 104 the lever

. part 185 carries an actuating member {16 having

o knife edege toe 116’ in engagement with the cam
192, this member |16 being fastened to the side
of the lever member 106 by means of the screws

. 417, The spring 14 tends to hold the member

{16 in contact with the periphery of the cam dise
102, and the latter has a cut out portion {02’ into
which the member 116 abruptly drops when the
cam disc 1682 reaches that position and when so
permitted by the lifting of "lever (84 by cam
{91. ' The adjustment is such that with the toe
51" of lever 104 in engagement with the periphery
of the disc ‘carrying -the cam. {01, the member
t16 is prevented from falling into the cut out part
102" when the disc 102 carries its cut out 102

 therepast; -and the member 118 is permitted to

drop into the cut out part to bring the electrode
or tool into contact with the grid wire only when
the cam {01 operates the member 104 to lift the
set, screw 112 and move it away from the pin {19.
The cam disc 182 being disposed.on the shaft
10 operates at a very much faster speed than
that of control shaft 28 on-which the cam 18/ is
mounted and the teol is in contact with the grid
wire only while the cut out 102’ is passing under
the actuating member {16, which is just for an
instant. The cam 101 determines the short pe-
riod during which the tool may be brought into
contact with the grid wire, and the cam 102,
102’ determines the instant of contact during
such period. The lever member 108 is of any in-
sulating material for carrying and insulating the
ool 100, 1087, or it may be of metal and the tool
insulatedly carried thereby.

_ There is, as indicated above, a separate cam
and lever actuated mechanism for each of the
electrodes or burning off tools 100 and 189" and
these mechanisms are substantially alike and, ac-
cordingly, the description above answers for both.
Tt is observed, however, that the carrying mem-
bers 107 for the tools are of different lengths to
correspond to the different lengths of the portions
130 and i31 of the tools 186 and. 188’ as shown in
Tig. 7. These tools are otherwise substantially
jdentical, and each comprises the four right an-

gle bends indicated to bring the contacting ends

of the tools to the desired positions adjacent the
grid being formed and the cutting and swaging
members. - ’ ‘

Fach of the cams 80 and 81, through the actu-

ating projection 19, closes and opens the circuit -

in fairly rapid succession, and simultaneously

-therewith the electrode is brought into contact

for an instant with the grid wire at the point
where it is to be severed. In the modification
of Figs. 3 and 6.the. single electrode I3 is thus
brought info contact with the grid wire to sever
the grid wire both at the points {4 and 15, where-
as in the modification of Figs. 7 and 8 the elec-
trode 100 severs the wire at the point 15 and the
electrode 100" severs the wire at the point i4.

‘Since each electrode in the latter modification

has an independent operating mechanism, each
such latter may be adjusted entirely independent-
1y of the mechanism for the other electrode, and,
accordingly, these mechanisms may be accurate-
ly adjusted to bring the electrodes into. contact
with the grid wire at the points 14 ahd (5 at the
same time or at different times.

A single switch mechanism, identical with that
illustrated in Fig. 5, functions to control the cur-
rent supply to both electrodes 108 and 108" and
electrical potential is, therefore, supplied between
these electrodes and the grid wire at the same
time, Whether the electrodes are operated by
their caimm mechanisms and brought into contact
with the grid wire at the same instant or at dif-
ferent times, the burning off current can flow
only when an electrode 180 or {89’ is brought
into contact with the grid wire, and the latter op-
erations.are ‘governed by the independently ad-
justable operating mechanisms for the electrodes.

The circuits in the two cases Fig. 5 and Figs.
7, 8 are slightly different in that in Fig. 5 a

transformer is interposed in the circuit with the .
switch 66 which opens and closes the primary 62 ¢

of the transformer; while the secondary 83 is
connected with the burning off tool; whereas in
the modification of Figs. 7 and 8 the transformer
is not utilized but instead a battery. 120 is con-

nected directly with the tools {886 and §88’ through
- the switeh control mechanism. This circuit con-

nection comprises & conductor {21 leading from
the battery to the terminal 17 and a conductor
122 leading from the terminal T{ to a screw

connection on the tool carrying member 187. The #

return circuit, of course, is through the ground.
The two tools 168 and 188’ are connected in mul-
tiple by a conductor 123. :

3

10

15
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The cams 55 and 58 of Fig. 6 and 181 of Figs.

7 and 8 are ohserved to have ‘inclined surfaces
on the leading side and substantially radial sur-
faces on .the other, the inclined surfaces:being
disposed on the advancing side for engagement
with the toe 51’ of the actuator §f of Fig. 6 and
the toes 51’ of the actuators {84 of Figs. 7 and
8. The radial surfaces of these cams: 53, 86 to
the rear effects a comparatively quick withdrawal

of the elecirode from contact with the grid wire..

In. the modification, however, of Figs. 7 and 8
the period during which the electrodes {80 and
{88’ are in- actual contact with the wire is gov-
erried by the speed of the cams 102 and the length
of the cut out 102’ and this period of actual con-
tact between the electrode and thé grid wire s
very much shorter than is the case with the mod-
ification of Fig. 8. This short period or instant
of actual contact is important because of the fact
that the mandrel and the grid being formed are
rotating at a comparatively high speed, the same
speed as the shaft 10. The. speed of operation

60
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4
of the grid -forming -mechanism therefore may
be maintained at a high production rate, and
the independently adjustable operating burning
off -{eol mechanisms fadilitate accurate adjust-
ments for severing the grid wire at the points 14
and (&, ) )

In the modification of Figs. 7 and 8 only one
eccentric 24, pawl 21 and ratchet wheel 23 mech-
anism is utilized for driving the control shaft 29
from the eccentric or drive shaft 10. In the
modification of Fig. 3 wherein the two eccentrics
and pawl drive mechanisms are employed the
drive of the control shaft 28, while intermittent
approaches more nearly a uniform drive, but I
have found that the degree of uniformity of drive
of the shaft 20 is relatively unimportant in the
modifications of Figs. 7 and 8 embodying the sep-
arate burning off tools and the separate actu-
ating and control mechanisms therefor.

Referring to Fig. 7 the control shaft 28 is
provided with a pair of split bearings 125 at the
opposite ends whereby the shaft as a unit with
the controls thereof adjusted for any particular
grid may be removed as a unit and another unit

+ for a different design of grid may be substituted.

At 126 there is illustrated a friction brake
which prevents the overrunning of the control
shaft 28, the degree of grip of this brake being
adiustable through the tightening screw 127.

The operation is clear from above: Cam 327,
for actuating the abrading wheel 4 to a position
outside the path of the rotating support wires f,
is adjusted as to its circumferential length to
obtain the desired relative lengths of fastened
and unfastened sections of grid wire coils 2 and
2’. With that desired adjustment obtained, the
cams (8! (and cams- 55 and 58), 80, and 81 are
then adjusted to operate the burning off tools
198, 100’ (and {3) and supply electrical poten-
tial between the tools and the grid wire at the
desired times and points for severing the un-
wound sections of the grid wire 2’ at the points
14 and I5. For example, looking at Fig. 1 and
with the top wire | moving away from the ob-
server, the relative adjustments of the cams 104
and 80 and 8! are such as to bring the burning
off' tools 188 and 08’ in contact with the grid
wire at the points 15 and i4, and the severing at
the point {5 is effected as soon after the abrad-
ing operation at {5’ as is practicable. The sev-
ering at {4 occurs at any suitable time-after the
abrading operation at 14’ and, as indicated above,
the adjustments may be such, if desired, as to

. sever at the points {8 and 15 at the same instant.

5

60

The electrode (180) which severs at the point 15
coines in contact with the grid wire when the up-
per wire | of Fig. 1 is advancing toward that
electrode and the electrode (i00’) which severs
at the point {4 makes contact with the grid wire
just as the upper wire | has passed under and

© ismoving away from that electrode, assuming the

65
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upper wire | in Fig. 1 is moving away from the
observer.

In the modification wherein the single tool 3
is' employed this single electrode is timed, of
course, to sever the grid wire at both of the
points 14 and 15 between two adjacent grid wire
fastened sections. In the circuit of Fig. 5 either
alternating current or direct current may be
supplied to the terminals 6§ preferably direct
current, as from. a storage battery 120, whereby
electrical impulses are caused to pass through

. the primary 62 of the.transformer by the opening

4]

and closing of the switch 66, which in turn sets

- electrode means into contact with

2;1.88,908 : N
-up: electrical impulses in the circuit. including the :

secondary 63 for burning the grid wire.

The unfastened sections 2’ of -the grid ‘;wire -

thus severed may be easily and readily removed.
At- 80 is illustrated any conventional rotating
clamp-for drawing the support wires. i along the

mandrel 5, as. the notching ‘wheel 8, and - the .

abrading wheel 4 fastens the grid wire there-"

about which is.supplied from the reel 6 and.as
the burning off tools 108 and 180’ (and 13) func-
tion' as: above described to sever the ‘unwound
sections 2’ progressively as the grid length in-
creases. - When the clamp 90 reaches its limit of

translational movement toward the left, the mg- - SR

chine is stopped and the multiple grid length or

10

unit thus formed is.severed from the support o

wires. | at any convenient point. adjacent the
wheels 3 and 4 and between two adjacent fastened
coils 2. : . S - )
The multiple grid length or unit-‘comprising
the elongated support wires | and the sections
of fastened coils 2 is then severed into-its com-
bonent parts to form the separate grids, the sev-
ering in-each case taking place at o point be-
tween the adjacent abraded notches at 14’ and
15,
cycle of operation, namely one
I claim: .

grid

1. In a grid machine, in combination,; a roté,tirig'
mandrel for support wire including means for.

supplying support wire thereto, means for feed-
ing the support wire along the mandrel, a notch-
ing wheel for forming notches in the wire as the

latter is drawn along the mandrel, means for:
. feeding grid wire to form the grid coils about

the support wire with the grid wire disposed’in

20 -

%5
One turn of shaft 20 corresponds to one

80

3%

the notches formed by the notching wheel, an"

abrading wheel for fastening" the grid turns
within the notches, including means for with-
drawing the abrading wheel from engagement

with the support wire at intervals to -provide " -

unfastened sections nf grid wire turns alternating

with fastened sections, movable electrode means

and means for bringing the latter into contact
with the grid wire to sever the unfastened grid
wire sections, an electrical circuit for supplying
electrical - potential between the electrode and
the grid wire, and means for closing said -circuit

simultaneously with the bringing of the electrode -

means into contact with the grid wire,

2. In a grid machine, .in combination, rela-
tively rotating - mandrel and grid wire supply
means, means for feeding a support wire along

said mandrel about which the grid wire is wound, .
means for fastening the grid wire o said support 4

wire at intervals with- unfastened sections of
grid wire between said intervals, electrode means
together with means for causing the same to
contact with the ends.of the unfastened grid wire
sections at points adjacent. the fastened sec-
tions, and means for supplying electrical poten-
tial between said electrode means and the grid
wire simultaneously with the bringing of the
the unfastened
grid wire sections. . ' :

3. In. a grid machine, in combination, relg~

tively rotating mandrel ‘and grid wire supply.
means, means for:feeding a support wire along:

said mandrel about which the grid wire is wound,
means for fastening the grid wire to said sup=
port wire at intervals with unfastened sections
of grid wire between said intervals,’ a pair of
electrode mechanisms for burning off the un-
fastened sections, each of said mechanisms com-

brising & movable :electrode, ‘& -pair of -cams
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fotating at different speeds for actuating said
electrode to bring the electrode into contact with
the grid wire and means for supplying electrical
potential to said electrodes simultaneously with
the bringing of the same into contact with the
grid wire. o : ) :

4. In a machine of the character set forth in
claim 3 wherein each of the electrodes is carried
by a lever mechanism including one part which
is yieldingly held in engagement with a rela-
tively slow speed cam and another relatively
movable part having an interlock with the other
part to limit the pivotal movement in one direc~

‘tion, said second named part being in operative

engagement with a relatively faster moving cam
and yielding means urging the second named
part of the lever into engagement with the fast
moving cam. : :

5. In a machine of the character set forth in
claim 3 wherein each of the electrodes is carried
by a lever mechanism including one part which
is vieldingly held in engament with a relatively
slow speed cam and another relatively movable
part having an interlock with the other part to
limit the pivotal movement in one direction, said
second named part being in operative engage-
ment with a relatively faster moving cam and
vielding means urging the second named part
of the lever into engagement with the fast mov-
ing cam, said interlock preventing the movement
of the electrode to contact with the grid wire
until the slow moving cam reaches & predeter-
mined position, and said spring operating said
electrode to contact the grid wire when per-
mitted by said cam. R

6. In a grid machine, in combination, rela-
tively rotating mandrel and grid wire ‘supply
means, means for feeding-a support wire along
said mandrel about which the grid wire is wound,
means for fastening the grid wire to the said
support wire at intervals with unfastened sec-
tions of grid wire between fastened sections, and
@ burning off mechanism comprising a movable
electrode adapted-to be brought into contact with
the unfastened sections of grid wire, a slow speed
shaft and a relatively high speed shaft having
cams thereon for controlling the electrode, with
the slow speed cam determining periods during
which the electrode may bebrought into contact
with ihe unfastened wire and the cam on the
high speed shaft determining the instant during

‘said period the electrode is brought into con-

tact with the wire, and means operating in timed
relation with the aforesaid cams for supplying

‘electrical potential between the electrode and the

grid wire simultaneously with the bringing -of
the electrode into contact with the grid wire.

7. Tn a machine of the character set forth in
¢laim 6 wherein the electrode is controlled by

two independently mova,ble levers having limited .

pivotal movement with respect to each other, one
of said levers engaging theé cam on the slow
speed shaft and the other of said levers engaging
the cam on the high speed shaft, said low speed
cam having a raised surface for establishing an
angle through which the two levers may move
relatively to each other and said fast speed cam
having a lowered surface for permitting one of
the levers to move through the angle permitted
by the other lever when actuated by the raised
cam surface. .

8. In a grid machine, in combination, relatively .

rotating mandrel and grid wire supply means,
means for feeding a support. wire along said
mandrel about which the grid wire was wound,

5

means for fastening the grid wire to said support
wire at intervals with unfastened sections of grid

wire between fastened sections, a control shaft -

each of whose revolutions correspond to a grid-

length, a second shaft rotating at a higher speed,
and means for severing the unfastened sections
of grid wire-comprising a movable electrode, cams
on said shafts controlling the movements of said

‘electrode to cause the came o make an instan-

taneous contact with the unfastened grid wire
at each revolution of the first mentioned shaft
and means operated in timed relation therewith
for supblying electrical potential between the
electrode -and the grid wire simultaneously with

the bringing of the electrode into contact with

the grid wire. .

" 0. In a machine of the character set forth in
claim 8 wherein the electrode is-mounted on a
lever of insulating material having fastened
thereto an actuating member yieldingly urged
to operative engagement with the high speed
cam, together with another lever in engagement
with a slow speed cam and adjustable means
limiting the relative pivotal movement between
the levers.

10. In a machine of the character set forth,

a- rotating mandrel for support wire including
means for supplying support wire thereto, means
for feeding'support wire along the mandrel, a
notching wheel for forming notches in the wire
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as the latter is drawn along the mandrel, means ™'

for 'feeding ‘grid. wire to form the grid coils’
‘about the support wire with the grid wire dis-

posed in the notches formed by the notching -

wheel, an abrading wheel for fastening the grid.
turns within the notches including means for
withdrawing the "abrading wheel from engage-

ment with the support wire at intervals to form
sections of fastened grid wire, separated by sec-
tions of ‘unfastened grid wire, a shaft geared to
rotate in unison with the mandrel, a control
shaft with driving means for rotating the latter

‘at a reduced speed from the. first named shaft,

s pair of independent severing mechanisms for

‘severing the unfastened sections of grid wire at
_points adjacent the fastened sections on-either

side thereof, said mechanisms comprising a pair
of electrodes spaced from each other in the di-
rection of movement of-the support wire, each
of said mechanisms: comprising cams -on said
shafts and lever members in engagement with
thé cams and carrying electrodes, an electrical
circuit including a switch for supplying electrical
potential between the electrodés and the grid
wire and a cam on the second named shaft for
operating said switch when' the electrodes are
in contact with the grid wire.

11, In a machine of the character set forth in
claim 1 wherein the means for severing the un-~

‘fastened sections of grid wire consists of a single
electrode mechanism for severing the unfastened:
‘sections at both ends. '

12. In a machine of the character set forth
in claim 1 wherein the means for severing the
unfastened sections. comprises a pair of separate
and independent electrode mechanisms for sever-
ing the unfastened sections at their opposite
ends.

13. In 2 machine of the character set forth
in claim 10 wherein the reduced speed shaft is
driven from the other shaft by means of a pawl
and the eccentric drive.

14. In a grid machine, in combination, a ro-
tating mandrel for support wire including means
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_“e°d1ng the support ere along the mandrel 3

otching wheel for formmg notches in the wire
as the latter is drawn along the mandrel means
for feedlncr grid wire to form the gr1d coils about
tne support wire w1th the grid wire disposed in
the 1notches formed by the notching wheel, ahn
abradmg Wheel for fastemng the ‘grid - turns
within the nol,ches 1nclud1ng means for with-
drawing the abradmg wheel from engagement
with the support wire at intervals to provide
unfastened sectlons of grid wire turns alternat-
ing with fastened sections, inovable electrode

means and means for bringing the latter into

contact with the grid wire to sever the unfas-

tened grid wire sections, an electrical circuit for

supplying ‘electrical potential between the elec-
trode and. the grid wire, and means for closing
said clrcult 51multaneously with the bringing of
the. electro.de,means into contact with the grid
wire, and s control shaft and a drive shaft for
the cont1 ol shaft, with a pair of separate eccen-
tric. and pawl drive mechanisms between the two
shatts for driving the control shaft at a reduced
speed.

_15. In a machine of the character set forth
1n clalm 10 wberem a. frlctlon brake is in opera-
tlve engafrement with the control shaft for the

purpose setb forth.

16, In a grid machlne in comblnatlon rela-

'tlvely rotating mandrel and grid wire supply
imeans, means for feeding a support wire along
“said mandrel about which the grid wire is wound,

means tor fastemng the grid wire to said support
ere at mtervals with unfastened sections of gr1d
wire between said intervals, electrode means to-
gether with means for causing the same to con-
tact with the ends of the unfastened grid wire

.sectlons ‘at points adjacent the fastened sections,

and means for supplying electrical potential be-
tween said electrode means and the grid Wwire

'sn'nultaneouslj with the bringing of the electrode

means into contact with the unfastened’ grid wire

‘sections, and a control shaft with means thereon
,;for deternrumng the character of the grid and
ﬁ_means including split bearings whereby said shaft
With the mechanisms thereon may bé replaced

with another unit adJusted for a different grid.
 17. In a grid machine, in combination, rela-
tlvely rotating mandrel and grid wire supply

means, means for feeding a support wire along

said mandrel about ‘which the grid wire is wound,
means for fastening the grid. wire to the said

,‘support wire at intervals with unfastened sec-
tions of grid wire at said intervals, an electrode

55-

mechamsm for burmng off the unfastened sec~
tions, said mechanism comprising an electrode a
pair of cams rotating at different speeds for

,actuatmg said electrode to bring the electrode

inte contact with the grid wire and means for
supplying electrmal potential to said electrode. .
18. In a grid machine in which there are rela-

5,186,606

t1vely by
means, means for feeding a support wiré along
said mandrel about which the grid Wn‘e is Wound
and mieans for fastening: the grid wire to sald

Sipport wire at intervals' with unfastened ség-

tions of grid. W1re at sa1d 1ntervals an electrode

wire comprlsmg 3 movable electrode, 3 slow speed

Hig mandreI and gnd wrre supply'

cam and 4 high speed cam for actuatmg said |

electrode. fo bring : the ‘electrode into contatt
with the grid wire, sa1d slow speed cam deter-
mining the period durlng which the eleotrode
may be brought intc contact with the unifastened

wire and said high speed cam determining the

1nstant durmg said per1od the electrode is brought

rnto coutact with -the wire and means for sup-

plying electrical potential to said electrode.
.19, A machine of the character’ set forth in

claim 2 wherein the means for supplying eléc-

trical potential includes a circuit having therem
a normally open swrtch and a cam operating in
trmed relation with means for actuatlng the elec-
trode means for closmg the c1rcu1t when the elec-
trode contacts W1th the grld wire.

20. In a machme of the character set forth in

claim 2 wherein the electrode means and means

25:

for causing the same to contact. with. the ends

of the unfastened grld wire sectlons comprises a

rotating cam, a lever carrylng an electrode ohe .

end of said lever be1ng n operatlve engagement
with said ~cam, and sprlng ‘means for holdlng
said end -of the lever in engagement with the
cam,

tively rotating mandrel and gnd wire supply

30-

21, In a grid machine, in comblnatron rela-
353”

mesans, means for feedlng a support wire along -,

said mandrel about which the grrd wire is wound,
means for fastening’ the grid wire to the said

support wire at mtervals with unfastened sectlons
~of grid wire between fastened sectmns, and a
burning off mechamsm comprising a movable_

electrode -adapted tc be ‘brought into contact.

with the unfastened sections of grld wire, a. slow

speed shaft and a relatlvely mgh speed shaft
having cams thereon for controlhng the elec-’ d

trode,. with the slow speed cam determnung pe-

‘riods during which the electrode may be brought
4into contact with the unfastened wire and the
cam on the high speed shaft. determining ‘the .
‘instant during said period-the electrode is brought
into contact with the wire, and means supplying

electrical potential to said electrode. - -

"22."In a machine of the character set forth in
claim 21 wherein the burning .off mechamsm
comprises two relatively: movable levers, one of
said levers carrying the electrode and being in

‘operative engagement with the high speed cam'

and the other of said levers being in engagement
with the ‘slow speed cam.
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CERTIFICA‘TE -OF CORRECTION.
Patent No. 2,188,906. o February 6, 19L0.
' JAMES A. IACKEY.
- It 1s hereby certified that error appears in the printéd specification
of the above numbered patent requiring correctionas follows: Page %, first
column, line 3L, for "spring 1h" read spring 11l; same page, second.columﬁ,
line 71, for "Fig. 8" read Fig. 6; page 5, second column, line 9,claim 8,
for the word "came" read same; and that the said Letters Patent should be
read with this correction therein that the same may conform to the record
of the case in the Patent 0Office. ‘ ‘ ' ’
Signed and sealed this 2nd day of April, A. D. 1950.

Henry Van Arsdale,
(Seal) Acting Commissioner of Patents.



