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This invention relates to grid electrodes 
which consist of a grid wire helix with its 
turns secured to one or more longitudinal sup 
port wires, and more particularly to machin 

5 ery for making such grids, which are com 
monly used in thermionic or electron dis 
charge tubes and similar devices. 
The object of my invention is to provide 

means for making grids rapidly and accu 
10 rately, with a minimum of skilled labor, and 

general to improve the manufacture of 
CLS. 

in accordance with my invention the grid 
is made by forming notches or slots in a sup 

15 port wire in spaced relation and bending or 
winding the grid wire about the support wire 
into a helix with its convolutions or turns 
lying in the notches or slots so that its pitch 
is determined by the spacing of the notches 

20 or slots along the support wire. The turns 
or convolutions of the grid wire helix are firmly secured to the longitudinal support 
wire by displacing the edges of the slots or 
otherwise reducing the dimensions of the 

25 slots or even closing them so that the grid 
wire is clamped to or even embedded in the 
support wire. In one embodiment of the 
invention the grid wire is bent or wound 
into a coil or helix over one or more support 

30 wires which lie in longitudinal grooves in a 
rotatable mandrel or arbor and the grid wire 
is so guided that each turn of the helically 
wound grid wire crosses the support wires 
preferably at substantially a right angle. 

35 As the mandrel rotates the grid wire is wound 
on it into a coil, and each turn of the coil as it 
is formed is embedded in the support wire at 
the point where it crosses, the support wire, 
thereby producing a very rigid and sturdy 

40 structure. A convenient way of doing this 
is to make along the support wire notches or 
slots spaced apart the same distance as the 
turns of the grid coil, place each turn in a 
notch and then close the notches down on the 

45 grid wire to lock it in place. Preferably the 
support wire is moved continuously along the 
mandrel and is notched at each revolution 
of the mandrel as it is carried under the edge 
of a notching wheel or similar device set to 

50 engage the support wire at one point in the 

rotation of the mandrel. By the time the 
mandrel has completed another revolution 
the support wire has moved a distance equal 
to the spacing between notches. After a 
notch is formed it is carried by the movement 
of the support wire and the rotation of the 
mandrel into such a position that the grid 
wire which is being bent around the mandrel 
to make a turn of the grid coil enters the 
notch, after which the notch is closed to 
clamp the turn of the grid when the con 
tinued rotation of the mandrel carries the 
support wire within range of a notch closing 
device, such as a closing wheel set to press 
the walls of the notch in on the grid wire as 
the support wire is carried past the wheel. 
Preferably the steps of making a notch, plac 
ing a turn of the grid in it, and closing it 
on the grid wire follow each other as closely 
as possible and are all completed during a 
few revolutions of the mandrel, so that for practical purposes the making of each turn 
of the grid and the fastening of that turn 
to the support wire are simultaneous. The 
support wires are continuous and are fed 
from spools, so that the grid structure may 
be produced in long lengths, which may after 
E. be cut up into grids of the desired ength. 
My invention will best be understood in 

connection with the accompanying draw 
ings in which I have shown one of the various 
forms in which it may be embodied and in 
which Figure 1 is a longitudinal view, part 
ly insection, of a grid making machine em 
bodying my invention: Fig. 2 a cross section 
along the line 2-2 of Fig. 1: Fig. 3 an en 
larged side view of a part of the notching 
and closing mechanism; Fig. 4 an end view of 
Fig. 3; Fig. 5 a side view of a portion of a grid during manufacture, showing the sup 
port wire with notches, and the placing of 
the grid wire in them; Fig. 6 a side view, 
partly in section, of the mandrel used for 
making single support grids in notching 
position; Fig. 7 an end view of Fig.6; Fig. 8 
an enlarged end view of the mandrelin Fig. 7; 
Fig. 9 an enlarged side view of the mandrel 
and cooperating parts shown in Fig. 8: 
Fig. 10 a top view of Fig. 9; Fig. 11 a side 
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view of the mandrel of Fig. 10 in notch clos 
ing position; and Fig. 12 a perspective view 
of a one support grid made on the mandrel 
illustrated in Figs. 6 to 11. 
This particular form of grid making ma 

chine is constructed somewhat like a lathe, 
and comprises a bed plate 1 having at one end 
an end post 2, and also provided with a tail 
stock 3 and a head stock 4. A rotary head 
comprising a head spindle 5 is driven from 
a sprocket wheel 6 through a friction clutch 7. 
controlled by a clutch lever 8 actuated by a 
rod 9 from a stop lever 10 pivoted on the end 
post 2. A tubular tail spindle 11, provided on 
its inner end with a clamp 12 and on its outer 
end with a split nut 13 opened and closed by 
means of a handle 14, rotates in the tail stock 
and also retreats from the head spindle 5 as it 
rotates if the split nut 13 is closed upon a 
feed screw 15 fixed to the end post 2. At 
the end of its travel along the feed screw the 
nut 13 encounters a stop 16 on the handle 10, 
opens the friction clutch 7, and stops the 
head spindle 5. The head and tail spindles 
rotate at the same speed, as they are geared 
together through a gear 17 on the head spindle 
and a gear 18 on the tail spindle, both in mesh 
with gears on the countershaft 19. The gear 
18 in the tail stock 3 is splined on the tail 
spindle to drive it and also permit it to move 
longitudinally through the gear. 
The particular grid which this machine is 

adapted to make has two supports, and conn 
prises a helix or coil of grid wire 20, with each 
turn of the grid firmly embedded in two par 
allel support wires or side rods 21. The grid 
wire is secured to, and preferably embedded 
in the support wires by notching or slotting 
each support wire at intervals corresponding 
to the spacing of the turns of the grid, plac 
ing each turn in the corresponding notch or 
slot, and then closing the notches or slots or 
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at least reducing their dimensions or dis 
placing their edges to clamp the grid wire in 
place. 
Each support wire or rod 21 is automati 

cally fed in a continuous length from a spool 
22 in a yoke 23 on the outer end of the spindle 
5. The two support wires or rods pass along 
two parallel channels 24, extending longi 
tudinally through the head spindle 5, to a 
support for holding them properly positioned 
and spaced. The support wires preferably 
lie in grooves in the opposite edges of a flat 
arbor or mandrel 25 which supports and holds 
them and which is mounted on the inner end 
of the head spindle 5, and is preferably held 
in place by a sleeve or cap 26 threaded on 
the end of the spindle 5. The means for 
feeding the support wires along the mandrel 
is preferably so constructed that the support 
wires are fed by being drawn along the 
mandrel. A suitable feed mechanism for 
doing this is one in which the projecting ends 
of the support wires are gripped by a member 
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which moves away from the arbor, such as the 
clamp 12 on the inner end of the tail spindle 
11, so that as the tail spindle retreats the two 
support wires are drawn through the chan 
nels 24 and along the opposite edges of the 
mandrel 25. 

In order to form notches or slots in spaced 
relation along the support wires at the prop 
er intervals some means for forming slots or 
notches is associated with the head spindle, 
one such means being a notching device, such 
as a notching wheel 27, mounted in such posi 
tion that its edge cuts a notch in the support 
wire as the support wire is carried bodily 
under the notching wheel by the rotation of 
the arbor 25. This notching wheel or slot 
forming member, as best shown in Fig. 3, has 
an edge which is rounded, preferably on the 
same radius as the radius of the grid wire, 
and has a flat side perpendicular to its axis 
of rotation, the other side being at an angle 
of about 10 degrees with the flat side. The 
notch produced in the support wire is rounded 
at the bottom to the curvature of the grid 
wire, with one side perpendicular to the Sup 
port wire, and the other side inclined away 
at an angle of 10 degrees, so that the grid 
wire enters it freely and seats firmly in the 
bottom of the notch. 
The notching or slot forming wheel is pref 

erably carried in a yoke 28 with a cylindrical 
shank which fits into a boss 29 on a standard 
30 secured to the bed plate 1. The yoke, held 
in the boss by wing nut 31, can be rotated in 
the boss to set the notching wheel with its 
plane at the same angle to the axis of the 
spindle 5 as the threads of the feed screw 
15, so that the notches will be parallel to 
the screw threads, and can be locked in that 
position by a set screw 32. The edge of the 
notching wheel is so close to the edge of the 
mandrel that as the support wire 21 passes 
under the notching wheel the edge of the 
wheel makes a notch of a depth somewhat 
greater than the diameter of the grid wire, 
as best seen in Fig. 5. The spacing of the 
notches in the support wire determines the 
pitch of the grid wire helix, and is dependent 
upon the pitch of the feed screw 15, as the 
spacing between the notches depends upo) 
the distance which the support wire moves 
along the mandrel during one revolution of 
the mandrei. 
The grid wire is wound on the mandrel in a 

helix or coil, of the same pitch as the feed 
screw 15 and with its convolutions or turns 
disposed in and spaced the same as the 
notches in the support wire or rod, by feed 
ing or guiding the grid wire to the mandrel 
practicaily perpendicular to the axis of the 
mandrel, and parallel to the plane of the 
notching wheel, so that the grid wire will 
lie straight in the notch of the support wire. 
As shown in Fig. 2, the grid wire is carried 
On a wire carrier, such as a spool 33, and is 
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drawn of the spool and wound over the two 
support wires 21 in a helix of the same pitch 
as the feed screw, by the rotation of the 
mandrel and the movement of the support 
wires due to the retreat of the tail spindle, 
the rotating mandrel and the tail spindle co 
operating to form a means for helically wind 
ing the grid wire over the support wires. 
As appears from Fig. 3, in one position 

of the mandrel a notch is made in one of 
the support wires. By the end of the next 
complete revolution the wire has moved 
along the mandrel the distance equal to 
the spacing between turns of the grid, 
and as a result the notch is in such posi 
tion that as the mandrel turns the grid wire 
which is being wound around the two sup 
port wires by the rotation of the mandrel 
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enters the notch and is firmly seated in it. 
The grid wire is firmly secured to the Sup 
port wire by a securing device or means, such 
as a notch closing wheel or compression mem 
ber 34, for deforming or displacing the metal 
at the edges of the slots or notches in the 
support wire enough to reduce the dimensions 
of the slots or preferably to close them and 
thereby firmly secure the grid wire to the sup 
port wire. The next half revolution brings 
this notch and the grid wire in it under 
the notch or slot closing wheel 34, which 
presses in or deforms the edges of the notch 
and closes the notch so that the grid wire is 
firmly secured to and practically embedded 
in the support wire. 
The sequence of operations is clear from 

Fig. 5, in which the notch (a) is the notch 
made by the notching wheel, the next notch 
(b) is the notch in which the grid wire has 
just been placed by the rotation of the man 
drel, and the next notch (c) was closed upon 
the grid wire by passing under the notch closing wheel. 
The notch closing wheel 34 is mounted on 

the end of an arm 35 pivoted on the standard. 
30 and held against an adjustable stop 36 on 
the standard by a spring 37 strong enough to 
hold the closing wheel up to its work of clos 
ing the notches. The clearance between the 
edge of the wheel 34 and the edge of the 
mandrel is less than the distance the support 
wire projects radially from the mandrel so 
that the edges of the notch are deformed and 
the grid wire is pressed home in the notch as 
the support wire passes under the closing 
wheel. This clearance may be varied by adjusting the position of the stop 36. 
* The machine produces a long grid structure 
sufficient for ten or more grids. It is desir 
able to leave some of the notches open at in tervals corresponding to the approximate 
length of a finished grid, so as to leave one 
or more of the turns of the grid wire unfas 
tened at each point where the long grid struc 
ture is to be cut, as these loose or unfastened 
turns at the point of cutting facilitate cutting 
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the long grid structure up into grids of a 
length suitable for use in the tubes. To this 
end the notch closing device is so controlled 
by the winding means that it is temporarily 
inoperative at pre-determined intervals dur 
ing the winding of the grid wire. In this 
particular machine, as best shown in Fig. 2, 
the control mechanism is driven from the 
countershaft 19 geared to the head spindle 5, 
and the notch closing wheel or roller is mount 
ed on the end of a pivoted arm 35 which has 
an adjustable follower 38 to engage the edge 
of a cam 39 mounted on the standard 30 and 
driven step by step by a ratchet wheel 40 
and an oscillating pawl actuated by an ec 
centric 41 on the counter shaft 19. A definite 
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number of revolutions of the countershaft 
causes the cam to lift the arm against the pull 
of the spring 37 and render the notch closing 
device temporarily inoperative by holding 
the notch closing roller 34 away from the 
mandrel for a number of revolutions that can 
be varied by adjusting the cam follower 38. 
To facilitate removing the long grid struc 

rture produced by the machine a shear 42 op 
erated by a rod 43 from a pedal is mounted 
on the bed plate 2 in front of the mandrel. 
When the tail spindle reaches the limit of its 
travel, and stops the machine, the driving 
motor (not shown) is stopped, the two sup 
port wires are cut by the shear, the grid struc 
ture removed, the split nut 13 opened, the tail 
spindle slid toward the head spindle and the 
clamp 12 closed on the ends of the support 
wires still on the mandrel, the split nut, tight 
ened on the feed screw, and the machine started again. 

Figs. 6 to 11 illustrate the manufacture on 
this machine of a grid in the form of a cylin 
drical coil mounted on one support. To pro 
duce this type of grid one support wire 21 is 
fed through an axial channel 44 in the spindle 
5 and along a cylindrical mandrel 45 having 
a tapered end 46. The cylindrical mandrel is 
preferably mounted in the end of the head 
spindle 5 slightly eccentric to its axis of ro 
tation. 
The tapered portion 46 of the mandrel is 

in the form of a cone set with its axis at an 
angle of about 10 degrees with the axis of 
the cylindrical portion and of such size that 
one side forms an extension of the side of 
the cylindrical portion. A straight groove 
47 along both the cylindrical and tapered 
part of the mandrel receives the support 
wire. This groove is a V with an angle of 
60% to hold the single support wire so firm 
ly seated in the groove that it will not be dis 
placed when it is carried under the edge of 
the notching wheel 27 by the rotation of the 
head spindle 5. To assist in holding the wire 
in the groove a spring finger 48 may be 
mounted on the chuck 49 which holds the 
mandrel in place. The notching wheel 27 
and the closing wheel 34 are set the same as 
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for the production of the two support grid. 
The grid wire is guided to the single support 
wire through a grid wire guide 50, prefer 
ably set at the same angle to the axis of the 
machine as the plane of the notching wheel, 
so that the grid wire will be laid in the 
groove parallel to the walls of the groove. 
The tapered end of the mandrel on which 
the grid wire is wound into a coil permits 
each turn of the grid to free itself from the 
mandrel as that turn is carried along by the 
longitudinal movement of the support wire. 
Each turn of the grid is wound on the man 
drel simultaneously with the placing of that 
turn in a notch in the support wire, and each 
turn of the coil is released from the mandrel 
almost as soon as it is seated in a notch. 
As is shown by Figs. 9 and 11 the path of 

the mandrel is such that the edge of the 
notching wheel is close to the mandrel only 
while the groove 47 is passing under the 
notching wheel, and is a safe distance away 
from the mandrel while the grid wire is be 
ing wound into a coil and while the notch 
containing the grid wire is being closed by 
the closing wheel. 
While the notching wheel above described 

is the preferred device for making the 
notches, I may use other means, such as a 
reciprocating chisel, also a reciprocating 
hammer in place of the closing wheel to close 
the notches on the grid wire. The machine 
is put in operation by threading the support 
wires 21 through the head spindle, gripping 
their projecting ends by the clamp 12 on the 
tail spindle, and closing the split nut 13 on 
the feed screw 15. The head spindle is 
turned by hand to carry one of these sup 
ports 21 under the notching wheel 27 to 
make a notch, a grid wire from the spool. 33 
placed in this notch, and the head spindle 
further turned by hand until this particular 
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notch is closed upon the grid wire by the 
closing wheel 34, thereby fastening the end 
of the grid wire to the support. The ma 
chine is then run at full speed, the two spin 
dles rotating at the same speed, and the tail 
spindle retreating and pulling through the 
head spindle and over the mandrel 25 at such 
a rate that the grid wire is wound over the 
two supports and on the mandrel in a helix of 
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the same pitch as the feed screw 15. As 
above explained, a notch is made each time a 
support passes under the notching wheel; 
one revolution later the grid wire is laid in 
the notch; and a half revolution after that 
the notch is closed on the grid wire. The 
operation continues until the nut 13 on the 
tail spindle encounters, the stop 16 and the 
machine is automatically stopped. There is 
produced in continuous length a grid 
structure long enough to be cut up into ten 
or more grids. . . . . . . . 
To facilitate cutting the long grid struc 

ture up into grids some of the notches are 
f 
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left open by so adjusting the follower 38 
that after the mandrel has made as many 
revolutions as there are turns on the grid 
the closing wheel 34 is held away from the 
mandrel for two or three revolutions, then 
returns to operative position for as many 
revolutions as necessary for the next grid, 
and so on. 
When the machine stops the clamp 12 is 

opened, and the grid structure is cut by the 
shear 42, leaving the support wires 21 pro 
jecting far enough from the mandrel so that 
the clamp 12 can grip them when the tail 
spindle is brought forward by opening the 
split nut 13 and sliding the tail spindle to 
ward the head spindle. This operation can 
be repeated time after time until the supply 
of support wire and of grid wire on the 
spools 22 and 33 has been used up. 
What I claim as new and desire to secure 

by Letters Patent of the United States, is 
1. In a machine of the character described, 

the combination of a notching device for 
making spaced notches along a support, a 
wire coiling device mounted adjacent said 
notching device for winding a wire around 
said support to form a helix larger than said 
support and with its turns in said notches, 
and a notch closing device mounted adja 
cent said notching device and operative in 
synchronism therewith for closing said 
notches upon the wire. 

2. In a machine of the character described, 
a mandrel having a groove for carrying a 
support which projects above the edges of the 
groove, a wire carrier for delivering a wire 
transversely of said support, a notching de 
vice and a notch closing device mounted in 
parallel planes adjacent said mandrel to en 
gage the support in said mandrel, and means 
for producing relative movement of said 
mandrel and said devices to wind said wire 
around said mandrel in notches in said sup 
port to form a helix and for actuating said 
devices to close said notches successively on 
successive turns of said helix. 

3. In a machine of the character described, 
means for revolving a support about an axis 
parallel to it and also moving it in the direc 
tion of said axis, a notching device mounted 
to notch said support during one revolution, 
a notch closer mounted to close said notch 
during a subsequent revolution, and means 
for winding a wire around said support into 
a coil with a turn of wire in each of said 
notches. 

4. In a machine of the character described, 
a rotatable mandrel having in its periphery 
a longitudinal groove for a support greater 
in diameter than the depth of the groove, 
a notching wheel and a notch closing wheel 
mounted in parallel planes transverse to the 
mandrel and with their edges close to the 
path of the edges of said groove, means for 
moving a support in and along said groove 
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during rotation of said mandrel, and a wire 
feed for delivering a wire along a line trans 
verse to and at a point in the travel of said 
support such that the wire enters the notch 

5 produced by said notching wheel, whereby 
the wire is coiled on said mandrel and over 
said support into a helix with each turn em 
bedded in said support. 

5. In a machine of the character described, 
the combination of a notching wheel and a 
notch closing wheel mounted in parallel 
planes, a mandrel rotatable about an axis 
perpendicular to said planes and projecting 
between the edges of said wheels and having 
a longitudinal W-shaped groove for holding 
a support greater in diameter than the depth 
of said groove, means for moving a support 
in said groove longitudinally of said man 
drel during its rotation, means for rotating 
said mandrel to carry said support in said 
groove into operative relation to said notch 
ing wheel and to said closing wheel in suc 
cession and a wire feed for causing said wire 
to be wound around said mandrel and over 
said support and simultaneously placed in 
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said notches, whereby it is embedded in said 
Support. - 

6. In a machine of the character described, 
the combination of a rotatable mandrel hav 
ing on the end a cone with its axis set at an 
angle to the axis of rotation of said mandrel 
and having a longitudinal groove parallel 
to the axis of rotation, means for moving a 
support along said groove during rotation 

8 of the mandrel, a notching wheel and a notch 
closing wheel mounted adjacent the path of 
said mandrel to make a notch in a support 
in said groove and subsequently close said 
notch, and a wire guide for guiding a wire 
transversely of said support and into said 
notch during the winding of said wire into 
a coil on said mandrel. 

7. In a machine of the character described, 
the combination of a rotatable mandrel hav 

45 ing a groove in the edge for carrying a Sup 
port, means for moving a support along said 
groove during the rotation of the mandrel, 
a notching wheel mounted adjacent the path 
of said groove to form a notch in the support 

0 in said groove as said support, passes under 
the notching wheel, means for Supplying wire 
to said mandrel to be coiled on it into a helix 
with each turn in one of said notches, and a 
notch closing device comprising a wheel hav 
ing an edge wider than the notch and set to 
press the sides of the notch down over the 
wire as said support passes under said notch 
closing wheel, and means controlled by said 
mandrel for at intervals moving said notch 
closing wheel out of operative position to per 
mit one or more of said notches to remain 
unclosed. - - 
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8. In a machine of the character described, 
the combination of a head spindle and a tail 
spindle in alignment and rotatable about a 

! / 5 

common axis, said head spindle having on 
the inner end a rotatable mandrel with a 
groove in the edge eccentric to its axis of ro 
tation, means on said tail spindle for grip: ping a support in the groove in the edge of 70 
said mandrel, a feed screw for causing said 
tail spindle to retreat from said mandrel dur 
ing its rotation, notch making and notch clos 
ing devices mounted to cooperate with the 
support in said groove at different points in 
its path, and a wire feeding mechanism for 
delivering wire to said mandrel at a point 
such that the wire is wound around said 
mandrel into a helix with each turn placed in 
a groove of said support and subsequently 
locked by closing of the notch on said wire. 

9. In a machine of the character described, 
the combination of a rotatable mandrel hav 
ing a groove in the edge eccentric to the axis 
of rotation of said mandrel, notching and 
notch closing wheels mounted parallel in 
planes transverse to the axis of rotation in 
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said mandrel and in position to make a notch 
in a support in said groove and subsequently 
close said notch, said notch closing means 
comprising a wheel having a flat edge wider 
than the notch in said support, a resilient 
carrier for yieldingly holding said wheel in 
operative position, a stop for said carrier for 
positioning the wheel with relation to the 
mandrel, and means controlled by said man 
drel for intermittently moving sid carrier 
to move said wheel away from said mandrel. 

10. In a machine of the character described, 
the combination of a rotatable mandrel hav. ing a groove on the edge, means for moving 
a Support longitudinally in said groove, a 
notching wheel mounted to make a notch in 
said support at each revolution of said man 
drel, a wire feeding device for delivering wire 
to be wound on said mandrel into a helix with 
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each of its coils in a notch in said support, 
and a notch closing device comprising a wheel 
Wider than the notch, a pivoted lever for 
carrying said wheel, an adjustable stop for 
Said lever to position said wheel with refer 
ence to said mandrel to close each notch upon 
said wire, a cam cooperating with said lever 
to move said closing wheel away from the 
mandrel, and means actuated by said man 
drel to rotate said cam and thereby intermit 
tently render said notch closing wheel inop erative. 

11. In a machine of the character de-120 
scribed, the combination of a mandrel for 
carrying a support, a wire carrier mounted 
adjacent said mandrel, a compression mem 
ber mounted adjacent said mandrel to have 
between said member and said mandrel a 125 
clearance less than the distance to, which a 
wire from said carrier laid across a support 
on said mandrel projects from the mandrel, 
and actuating means for producing relative 
movement of said mandrel, said wire carrier 30 
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and said compression member to wind the 
wire on said carrier around said mandrel and 
over said support to form a helix and bring 
each turn of said wire at the point where it 
crosses said support into registry with said 
compression member and thereby mechani 
cally press said wire at that point into said 
Support. 

12. In a machine of the character de 
scribed, the combination of a rotatable man 
drel for carrying on its rim a support paral 
lel to its axis of rotation, a wire carrier 
mounted adjacent said mandrel, a compres 
sion member mounted adjacent said mandrel 
to leave between it and the rim of said man 
drel a space sufficient for the passage of said 
Support only, and means for rotating said 
mandrel to wind wire from said carrier over 
said support on said mandrel into a helix and 
to cause each turn of said helix where it 
crosses said support to pass under said com 
pression member and thereby be mechanically 
pressed into said support. 

13. A machine for making grids compris 
ing a rotary head, an arbor in said head, 
means for moving a support wire over said. 
arbor, means associated with said head for 
forming slots in said wire, means for insert 
ing a wire in said slot and means for deform 
ing the metal at the edges of said slots to se 
cure the grid wire therein. 

14. A machine for securing a helically 
wound wire to another wire comprising 
means for forming slots in spaced relation 
on one wire, means for bending another wire 
into a helix with its convolutions engaged 
in the said slots and means for displacing 
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the edges of said slots to secure the convolu tions of said helix. 
15. A machine for making a grid electrode 

comprising means for moving a support wire, 
means for forming notches in spaced rela 
tion along said wire, means for winding an 
other wire in a series of convolutions disposed 
in said notches to provide a helix having its 
pitch determined by the spacing of said 
notches and means for closing said notches 
to secure said wound wire to said support 
wire. 

16. A machine for uniting a wire of sub 
stantially helical form to a rod comprising 
a support for a rod, means for moving said 
rod relative to said support, a slot forming 
member, means for intermittently engaging 
said member with said rod to produce a series 
of slots in said rod and means for guiding a 
wire into said slots and helically about said 
rod. . 

17. A machine for uniting a wire of Sub 
stantially helical form to a rod comprising 
a support for a rod, means for moving said 
rod relative to said support, a slot-forming 
member, means for intermittently engaging 
said member with said rod to produce a se 
ries of slots in said rod, means for guiding 
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a wire into said slots and helically about 
said wire and means for displacing the edges 
of said slots to secure said wire. 

18. A machine for making a grid electrode 
comprising means for holding a support 
wire, means for forming slots in spaced re 
lation along the support-wire, means for 
helically winding a wire about said support 
wire with the convolutions of said wound 
wire in the slots in said support-wire and 
means for reducing the dimensions of the 
slots to secure the convolutions of the helical 
ly wound wire. 

19. A machine for making a grid electrode 
comprising means for moving a support 
wire, means for forming notches in spaced re 
lation along said wire, means for winding an 
other wire into a helix having a series of 
turns disposed in said notches, and means for 
closing a pre-determined number of said 
notches to secure an equal number of said 
turns to said support wire and for leaving a 
pre-determined number of succeeding 
notches open. 

20. A machine for making a grid electrode 
comprising means for moving a support 
wire, means for forming notches in spaced 
relation along said wire, means for winding 
another wire into a helix having a series of 
turns disposed in said notches, and means for 
closing one of said notches to secure one of 
said turns to said support and for leaving the 
next notch open and thereby leaving the next 
turn free. 

21. A machine for making a grid electrode 
comprisingmeans for holding a support wire, 
means for forming slots in spaced relation 
along the Support wire, means for helically 
winding a wire into a helix with the turns of 
said helix in the slots in said support wire, 
and means for closing and for leaving open 
alternate series of slots in said support wire. 

22. A machine for making a grid electrode 
comprising means for moving a support wire, 
means for forming notches in spaced re 
lation along said wire, means for winding 
another wire into a helix having a series of 
turns disposed in said notches, notch closin 
means for closing said notches to secure ES 
wound wire to said support wire, and con 
trol means for rendering said notch closing 
means inoperative for pre-determined inter 
vals during the winding of said helix. 

23. A grid making machine comprising an 
arbor for holding a support wire, a grid 
wire carrier mounted adjacent said arbor, 
a notching device for notching a support 
wire on said arbor, a notch closing device for 
deforming the edges of the notches in said 
support wire, and common actuating mecha 
nism for producing relative movement of 
said arbor and said wire carrier and for ac 
tuating said notching device to make in said 
support wire a series of notches in spaced 
relation and to wind the grid wire from said 
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carrier into a helix with its tirns in said 
notches and for actuating said notch closing 
device to close said notches upon the turns of 
said helix and thereby secure said turns in 
said notches. - 

24. A grid making machine comprising an 
arbor for holding a support wire, means for 
making notches in spaced relation in a sup 
port wire on said arbor, winding means for O winding a grid wire into a helical coil with its 
turns disposed in said notches, a notch clos 
ing device, and means controlled by said 
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winding means for rendering said notch 
closing device operative on a pre-determined 
number of notches in said support wire and 
inoperative on a pre-determined number of 
succeeding notches in said support wire. 

25. A grid making machine comprising 
an arbor for holding a support wire, means 
for making notches in spaced relation in a 
support wire on said arbor, winding means 
for winding a grid wire into a helical coil 
with its turns disposed in said notches, a 
notch closing wheel movable into and out of 
operative relation to said arbor, said arbor 
and said notch closing wheel being relatively 
movable in a direction transverse to said ar 
bor, and control mechanism operative in 
synchronism with said winding means for 
moving said device into and out of opera 
tive relation to said arbor at pre-determined 
points in the winding of said grid wire. 
In witness whereof I have hereunto set my 

hand this 8th day of February, 1926. 
JOHN FLAWS, Jr. 


