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1 2
This invention relates to a counting device and Figure 2 is a face view of one form of magnetic
is particularly directed to a device for counting register.

the number of turns of wire being wound on a
coil, such as the coil assembly of a transformer
or other magnet coil.

Objects of this invention are to provide a
counting device which will record the number of
turns of wire being wound on a coil and which is
so made that it will either subtract any turns
which are unwound from the coil, if such un-
winding should be necessary, or else will record
both the number of turns wound on the coil and
the number of turns unwound from the coil.

Further objects are to provide a counter hav-
ing the characteristics set forth above which
combines a selector switch responsive to the di-
rection of rotation of the coil with an electronic
counting system which is so made that it is con-
trolled from a beam of light related to the coil in
such & manner that a pulse is transmitted
through the electronic counter for each revelu-
tion of the coil, without requiring contact with
the coil.

In greater detail, further objects are to provide
the combination of a light source, an electronic
counter, an electromagnetic recorder, and selec-
tor means to secure positive and negative opera-
tions of the electromagnetic recorder correspond-
ing to the winding of wire on the coil or the un-
winding of wire from the coil.

Further cbjects are to provide a counting de-
vice for any desired use in which a thyratron is
employed and controlled by vacuum tubes and
in which switch means are provided for inter-

rupting the plate current of the thyratron only g3

after a complete operation of an electromagnetic
recorder, to thus positively insure completion of
the operation of the recorder for each pulse pass-
ing to the thyratron.

Further objects are to provide a counting de-
vice which is controlled directly from a unitary
part of the coil assembly or coil structure, so that
if slipping of the coil assembly or coil structure
with reference to the winding machine occurs, no
false counting will take place.

Embodiments of the invention are shown in
the accompanying drawings, in which:

Figure 1 is a diagrammatic view showing the
electrical gsystem employed in one form of
counter, -
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Figure 3 is a face view of a further form of
magnetic register. R

Figure 4 is a fragmentary view of a modified
form that the counter may take.

Pigure 5 is a fragmentary view showing a por-
tion of a winding machine with the selector
switch operatively coupled thereto.

Figure 6 is a sectional view on the line 6—=8 of
Figure b.

Referring to Figure 1, it will be seen that the
counter is so arranged that a source of light in~-
dicated by the reference character 1| is adapted
to concentrate, by means of a lens 2, a beam of
light on a narrow reflecting strip 3 placed on the
end, edge of a shell or sleeve 4 on which a mag-
netic coil is being wound. The reflecting strip
may be a narrow strip of silver paper cemented
on the end edge of the sleeve 4, as shown in Fig. 5,
or may be of any other suitable material. The
beam of reflected light is concentrated by means
of a lens 5 onto a photoelectric cell 6. The photo-
electric cell has an anode T and a light sensitive
cathode 8 or may be of any of the usual types.

The photoelectric cell is adapted to control the
first vacuum tube 9 in the system. This vacuum
tube is preferabiy a sharp cut-off type of tube and
is provided with an indirectly heated cathode 10,
a control grid fi, a screen grid 12, a suppressor
grid 13, and a plate {4, The plate is supplied
from any suitable source of direct current
through a resistor 15. The positive terminal of
the source of high volfage direct current is indi-
cated by the reference character I8, the negative
terminal by the reference character {1. A suit-
able socurce of current is supplied the filament i8
of the vacuum tube. The positive and negative
terminals of the high voltage source of supply
are connected by means of a potentiometer ar-
rangement indicated generally by the reference
character 18 so that suitable voltages may be im-
pressed upon the screen grid {2 and the anode 1
of the photoelectric cell 6. The cathode 13 of the
tube 9 is preferably connected at such a pcint as
to produce a negative bias on the control grid 11
provided there is no energization of the photo-
electric cell 6 to thus provide for either substan-
tially reducing the current flowing in the plate
circuit or else completely stopping such current




: 3
flow. An amplifier tube 23 has its control grid
21 connected to the plate !4 of the tube ¢ by
means of a blocking condenser 22, a grid leak
resistor 23 and a cathode resistor 24 heing con-
nected to the negative terminal {7. The cathcde
and the plate of the amplifier tube 28 ars re-
spectively indicated by the reference characters
25 and 23. The plate 25 of the amplifier tube £8
is connected through a resistor 27 with the posi-
tive terminal i6.

A thyratron is contrelled from the amplifier
tube and is indicated at Z8. Its contrcl grid £3
is connected by means of a Bblocking condenser
30 with the plate 26 of the tube 29, g suitable grid
leak resistor 31 being connected between the grid
29 and the negative terminal 32. The thyratron
is preferably supplied from a separate high volt-
age source of current, the negative terminal 232
of which is preferably connected to the negative
terminal {7 of the first source of high voltage
current. The posifive terminal of such second
high voltage scurce is indicated by the reference
character 83. The cathode 24 cof the thyratron
is connected at a suifakle point o the poten-
tiometer 35 connected between the terminals 82
and 33 so as to provide a suitable negative volt-
age for the control grid 29.

The terminal 33 is connected through a resistcr
36 with one side of each of the two coils 37 and
38 of an electromagnetic counter or register in-
dicated generaliy by the reference character 38.
This electromagnetic counter is adapted to op-
terate one or the other of a pair of armatures
so that one armature records a plus count and
the other armature subtracts from this plus count,
depending on which of the two coils 37 or 28 is
energized. This type of register is indicated at
39’ in Figure 2.

If desired the register may take the form in-
dicated at 83’ in Figure 3 and may have a posi-
tive scale 48 and a negative scale &1 for respec-
tively registering the number of positive or nega-
tive counts. As stated, any suitable type of elec-
tromagnetic register can be employed.

The means for determining which of the two
coils 87 or 33 shall be energized may take the
form of the selector switch indicated generally
by the reference character 42 in Figure 1. ‘This
selector switch consists of a movable switch arm
43 which is adapted to engage either the sta-
tionary contact 44 or the staticnary contact 45,
depending on whether the coil is rotated in a posi-
tive direction to wind wire thereon or in a nega-
tive direction to unwind wire therefrom. If it
is assumed, for instance, that the pesitive direc-
tion of rotation of the coil is as indicated by the
arrow at the left-hand side of Figure 1, it may
be assumed that the direction of rotation cf the
selector switch arm 43 is in the direction indi-
cated by the arrow af the right-hand side of
Figure 1. The selector switch is so arranged
that it is held in engagement with the stationary
contact 44 as long as the coil is rotating in a
direction to wind wire thereon. Consequently the
magnet coil &3 of the registering counter will
be the one energized whenever the thyratron 23
fires as the selector switch arm 43 will maintain
the magnet coil 38 in electrical connection with
the plate 43 of the thyratron 23. On the other
hand, if the wire is unwound from the coil, that
is to say, if the shell 4 is rotated in the reverse
direction from that shown by the arrow in Figure
1, the selector switch is so made that it will move
into and remain in engagement with the station-
ary contact 45 and the subtracting magnet coil
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3T will then be in electrical connection with thé
plate 46 of the thyratron 28 so that each time
the thyratron fires, one count will ke subtracted
from the counter 3%’ cor register on the negative
scale of the counter 33’7,

The filament 47 of the amplifier tube 25 and
the filament 18 of the first tube 9 may be heated
irom the same source if desired. It is preferable
to have a separate source for heating the fila-
ment 48 of the thyratron 28.

Any suitable type of coil winding machine can
be employed, for instance that shown in Patent
No. 2,305,999 of December 22, 1942, issued to A. G.
Steinmayer et al. for Method and machine for
winding coils. This coil winding machine may
be arranged to rotate the shell or sleeve 4 in
the manner set forth in the above noted patent,
suitable rollers 48 being provided for carrying
the flange 50 of the shell. From some rotating
portion of this machine, for example from one
of the rollers 43, a shaft 5{ may project. This
shaft is operatively coupled by means of a fric-
tion device with the selector switch arm 43. This
friction device may comprise an insulating disk
52 loosely mounted on the shaft 51 and in con-
tact with the collar 53 rigid on such shaft. 'The
disk 62 may have rigidly attached thereto a wear
plate 54 against which a friction member 55 is
urged by means of the spring 58. The friction
member 55 is loosely splined as indicated at 51
to the shaft 51 so that it rotates with such shaft.

t is apparent, therefore, that when the shaft ro-
tates in the direction indicated for the positive
winding of wire on the shell 4, the switch arm
43 will be moved to the right as viewed in PFig-
ure 6 and held in engagement with the station-
ary contact 44 as long as wire is being wound on
the shell 4. However, if the direction rotation
of the shell is reversed, the selector switch arm
43 will move over into contact with the stationary
contact 45.

The operation of the apparatus is as follows:
Assuming that the shell 4 is being rotated in a
positive direction to wind wire thereon, it is ap-
parent that as the refleciing spot or strip 3
passes the position shown in Figure 1, a beam of
light will be thrown onto the photoelectric cell
§ and will cause current to flow in the plate cir-
cuit of the tube 8. This will cause a negative
pulse to be imparted to the control grid 21 of
the amplifier tube 20, thus reducing the current
flow in the plate circuit of such amplifier tube
and causing a positive pulse to be transmitted
to the control grid 28 of the thyratron 25. This
will cause the thyratron 28 to fire and conse-
quently will cause energization of the positive
counting magnet coil 38. The magnetic register
or counter 39 is so arranged that when the coil
23 is energized, it closes the switch indicated
by the reference character 58 and this switch
is arranged to connect the plate 46 of the thyra-
tron with one side of a condenser 59, the other
side of the condenser being connected to the
cathode 34 of the thyratron. In view of the fact
that a dropping resistor 36 is in the plate circuit
of the thyratron 28, it is clear that the voltage
between the plate and the cathode 34 will mo-
mentarily drop to approximately a zero value as
the condenser 59 begins charging. This will in-
terrupt the plate fiow through the thyratron,
though the thyratron is supplied with direct cur-
rent. The thyratron will not restrike as the ef-
fect of the initiating pulse on its grid has ceased.
The positive counting magnet coil 38 will thus
be deenergized and no further current flow will
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occur in the plate circuit of the thyratron. A
suitable leak resistor 69 is bridged around the
condenser §9. The time constant of the circuit
consisting of the condenser 53 and resistor 60
is sufficiently small so as to allow the requisite
rapidity of operation of the system, that is to say,
the time constant of the resistor and condenser
combination is much less than the period for one
revolution of the shell 4. A switch 58’, similar
to the switch 58, is provided for the coil 31.

It is apparent, as has been previously described,
that if wire is unwound from the coil 4, the se-
lector switch will connect the negative counting
magnet coil 37 in the plate circuit of the thyra-
tron 28 and this will either cause a subtracting
in the total count for the -electromagnetic
counter indicated in Figure 2 or the registering
of the negative count on the scale &1 of the elec-
tromagnetic counter shown in Figure 3.

The invention may take other forms. For in-
stance, the thyratron indicated at i may be
substituted for the thyratron 28. In this system
the same selector switch arrangement is em-
ployed as that previously described. However,
a resistor 62 is connected between the high volt-
age terminal 33 and the selector switch arm 43.
The stationary contact 44 is connected to one
side of the positive counting magnet coil 63 and
the stationary contact 45 is connected to one
side of the negative counting magnet coil 64.
The switches 6% and 65 associated with the mag-
net coils 63 and 84 are normally closed and are
temporarily opened whenever their respective
magnet coils are energized. The switch 65 or
the switch €8, depending on which coil is being
energized, is arranged to open the plate circuit
of the thyratron €1 and thus interrupt current
flow through the thyratron so that the thyratron
will come back to its initial condition ready for
the next impulse.

Obviously any suitable type of thyratron could
be employed in either form of the invention. In
the form shown in Figure 4 a screen grid type
of thyratron is shown, the screen grid being in-
dicated by the reference character 68 and the
control grid by the reference character 68. The
screen grid in the form shown in Figure 4 may be
connected to the cathode 70 as indicated or may
be connected at any suitable point between the
positive and negative terminals 33 and 32, de-
pending upon the conditions of operation desired.

It will be seen that a novel form of counter
has been provided which iz of extremely simple
construction, which utilizes a thyratron to con-
trol the magnet coils of an electromagnetic
counter, and which though employing direct cur-
rent in the plate circuit of the thyratron never-
theless is so counstructed that it mechanically
stops the flow of current in the plate circuit of
the thyratron after firing of the thyratron has
once been initiated but only after the electro-
magnetic counter has executed one complete op-
eration. This invention, therefore, secures a
sufficient length of time for the current flow from
the last tube to insure operation of the electro-
magnetic counter and also enables the relatively
heavy current carrying thyratron to be used al-
though direct current is supplied its plate circuit.

It will be seen further that the counter can
be operated ai very rapid rates with assurance
of an accurate count.

It is to be noted also that by the combining of
the selector switch with the electromagnetic por-
tion of the counting system a positive and a neg-
ative count can be had to thus allow the opera-
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tor to unwind turns from the magnet coil being
formed on the winding machine with assurance
that the counter will accurately register the total
number of remaining turns or will indicate the
total number of positive turns and the totol num-
ber of turns to be subtracted therefrom.

Although the counting device has been de-
scribed and illustrated as applied to the counting
of the number of turns of wire wound on a coil,
it could be used for other purposes and is not
to be limited solely to a coil counter except when
so limited in the claims.

If it is desired to have the counting occur on
the interruption of a light beam instead of on the
initiation of the light beam as shown, this could
easily be accomplished by adding an amplifying
tube like the tube 20 of Figure 1 ahd connecting
it in cascade to the tube 20 by blocking con-
densers and resistances as has been shown for
the tube 20,

Also, it is obvious if the desirable features of
the thyratron were not desired a suitable grid
controlled vacuum tube could be substituted for
the thyratron. In this case the switches 58 and
58’ of Figure 1, 65 and €6 of Figure 2, would be
omitited. However, the selector switch 42 would
still be employed.

The use of the thyratron is preferred, for the
thyratron’s plate current is arranged to continue
fowing until it is stopped by the completion of
the operation of the electromagnetic counter.
This insures a complete and positive operation of
the electromagnetic counter even at a very high
rate of counting.

It will be seen further that a counting system
has been provided by this invention which has
a powerful effect sufficient to operate any of the
usual electromagnetic registering counting de-
vices although the system employs only a small
number of tubes.

It is to be understood that although thyratrons
have been specifically described that they are to
be regarded as merely one of any suitable form
of trigger type space discharge device.

The expression ‘“light” is intended to cover
either visible or invisible light, and the reflecting
member 3 is merely one example of means for
controlling the beam of light.

Although this invention has been described in
considerable detail, it is to be understood that
such description is intended as illustrative rather
than limiting, as the invention may be variously
embodied and is to be interpreted as claimed.

I claim:

1. An electronic counting device comprising a
revoluble member, initiating means for initiating
electrical impulses in accordance with the revo-
lutions of said revoluble member, electronic
means controlled from said impulse initiating
‘means, electromagnetic means controlled from
said electronic means and arranged to selectively
countt in g positive or negative sense, and selector
switch means responsive to the direction of rota-
tion of said revoluble member and arranged to
determine the sense in which the electromagnetic
counting means will count, said impulse initiat-
ing means and said selector switch means being
separate means.

2. An electronic counting device comprising a
revoluble member, initiating means for initiating
electrical impulses in accordance with the revo-
lutions of said revoluble member, electronic
means controlled from said impulse initiating
means, electromagnetic means controlled from
said electronic means and having a positive and
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a negative counting portion and arranged to
selectively count in a positive or negative sense,
and selector switch means responsive to the di-
rection of rotation of said revoluble member ar-
ranged to selectively direct the impulses to said 5
positive or negative counting portion of said elec-
trecmagnetic means and arranged to determine
the sense in which the electromagnetic counting
means will count, said impulse initiating means
and said selector switch means being separate 10
means.
JAMES G. EVERHART.
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