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57 ABSTRACT 
A method of winding deflection coils in which the 
turns are distributed over a number of sections by in 
serting one or more pins into the winding space during 
winding whenever the number of turns required for 
one section is obtained. 

5 Claims, 3 Drawing Figures 
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METHOD OF WINDING DEFLECTION COLS FOR 
PICTURE DISPLAY TUBES 

This is a continuation, of application Ser. No. 
198,833, filed Nov. 15, 1971, now abandoned. 
The invention relates to a method of continuously 

winding saddle-shaped deflection coils for picture dis 
play tubes, in which the turns of the coil are distributed 
over a number of electrically series-arranged sections, 
each turn of a section encompassing the turns of the 
preceding sections. 

Deflection coils for picture display tubes generally 
have the shape of saddle coils which accurately fit the 
neck and the adjoining, trumpet-shaped widening part 
of the picture display tube. One pair of these coils is 
used for the line deflection and one pair is used for the 
field deflection. 

Particularly for picture display tubes having large de 
flection angles, especially for colour television, it is re 
quired that the distribution of the magnetic flux gener 
ated by the coils deviates only very little from the opti 
mum distribution. The coils are wound to their desired 
shape on an automatic winding machine. In this case all 
kinds of circumstances which are difficult to control 
may cause small variations in the distribution of the 
turns on the coil so that it is found later on that a num 
ber of the coils wound on the machine does not meet 
these stringent requirements. 

It has been proposed in German patent specification 
1.274.249 to present a correction possibility by provid 
ing a multifilarly wound coil with tappings in some 
areas so that the coil is divided into a number of sec 
tions. The jointly wound wires of some sections are ar 
ranged in parallel and those of other sections are ar 
ranged in series. By varying the numbers of turns per 
section the distribution of the flux generated by the coil 
may be influenced. 
A drawback of this method is that soldered joints 

have to be made afterwards on the tappings so as to 
achieve the correct arrangement of the different sec 
tions. This is time-consuming and hence expensive 
while in addition there is a risk of incorrect connections 
being made. Another drawback is that asymmetries oc 
curring in a coil cannot be corrected or can only be 
corrected with difficulty in this manner. 
An object of the present invention is to provide a 

method of winding in which the process can be rapidly 
adapted to modified circumstances without the coil 
having to undergo extra operations after winding. 
To this end the invention is characterized in that the 

division in sections is established in that in some fixed 
areas adjoining turns are separated over a part of their 
length by open spaces whose locations within the coil 
are fixed, the number of turns in each section being 
variable and being adjusted during winding so as to in 
fluence the distribution of the magnetic flux generated 
by the coil in case of current passage. 

In order to find out whether a change occurs in the 
distribution of the flux of the coils coming from the 

| winding machine, from time to time a coil may be 
tested. Dependent on the result of these samples the 
number of turns of each section is varied. The number 
of coils to be tested in proportion to the total produc 
tion of the machine depends on the rate by which varia 
tions occur during the process and on the deviations al 
lowed. Optionally, measuring and readjusting may be 
automated. 
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2 
The open spaces on the boundary between two sec 

tions may be formed in a simple manner in that along 
each boundary, after the provision of the number of 
turns desired for the first of the two sections, a pin 
which is approximately at right angles to the plane of 
the turns is inserted in at least one area into the winding 
space whereafter the next section is wound around 
these pins. 

It may be noted that winding of a deflection coil con 
sisting of different sections with the aid of pins is known 
per se, for example, from U.S. Pat. specification 
2.167.379. In that case, however, flat coils are con 
cerned which are bent to a cylindrical shape at a later 
stage while in addition a number of separate concentri 
cal coils are wound which are subsequently connected 
in series. The said U.S. Pat. specification does not men 
tion anything about readjusting the process by adapting 
the number of turns per section. 

In order that the invention may be readily carried 
into effect, some embodiments thereof will now be de 
scribed in detail by way of example with reference to 
the accompanying diagrammatic drawing in which: 
FIGS. 1 and 2 show a deflection coil according to the 

invention in a cross-sectional view and a plan view and 
FIG.3 shows a detail of the coil of FIG. 1 on a larger 

scale in a rear view during winding. 
The saddle coils shown in FIGS. 1 and 2 consists of 

a central section 1, a front coil 3 and a rear coil end 5. 
The central section 1 has a trumpet-shaped widening 
and adjoins the surface of a picture display tube (not 
shown) whose gun is located behind the rear coil end 
5 and whose picture screen is located in front of the 
front coil end 3. The conductors comprising the turns 
of the coil extend in the central section 1 approxi 
mately from the rear coil end to the front coil end. The 
magnetic field which is generated by the central section 
1 of the coil provides the most important contribution 
to the deflection of the electron beam generated in the 
tube. The conductors in the coil ends 3 and 5 are ap 
proximately at right angles to the conductors in the 
central section 1, thus from the left to the right in FIG. 
2. The coil ends 3 and 5 are bent away from the surface 
of the tube so that the magnetic field generated in the 
coil ends exerts only little influence on the electron 
beam. 
A window 7 is provided in the centre of the central 

section 1. As is shown in the cross-section in FIG. 1 the 
thickness of the coil increases tangentially as from this 
window. The purpose thereof is to roughly distribute 
the magnetic flux generated by the coil in the desired 
ane. 

In order to be able to influence this flux distribution 
also during winding, the turns of the coil are distributed 
over a number of sections. FIG. 3 shows how this distri 
bution during winding is established. The Figure is a 
rear view of a portion of the front coil end 3 with the 
adjoining part of the central section 1. The coil consists 
of three sections 9, 11 and 13 the mutual boundaries 15 
and 17 of which are denoted by broken lines. During 
winding the inner section 9 is wound first, for example, 
around a mandril 19. As soon as the number of turns 
required for section 9 is obtained, a pin 21 located sub 
stantially at right angles to the plane of the turns is in 
serted into the winding space at an area located on the 
boundary 15. A second pin 21 (not shown) is located 
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in reverse to the symmetry plane 23 of the coil located 
at right angles to the plane of the drawing. 
The first turn of the next section 11 is provided 

around the pins 21 so that open spaces 25 are created 
in the vicinity of these pins, which spaces are bounded 
by the outer turns of section 9 and the inner turns of 
section 11. The turns of sections 9 and 11 adjoin each 
other at some distance from the pins 21 so that the 
boundary 15 is invisible or hardly visible at that area. 

The second pin 21 may be inserted simultaneously 
with the first pin into the winding space so that the 
boundary 15 on either side of the symmetry plane 23 
varies symmetrically, but alternatively a number of 
turns can be provided after one of the pins 21 has been 
inserted into the winding space, whereafter the second 
pin 21 is inserted. In this case the coil becomes asym 
metrical so that asymmetries created in a different 
manner may be compensated for. Then, as it were, a 
small extra section is added between the two sections 
9 and 11, which extra section adjoins section 9 in one 
half of the coil and section 11 in the other half. 
After the required number of turns of the section 11 

is reached, two pins 27 which are substantially at right 
angles to the turns are inserted in an analogous manner 
into the winding space around which pins the first turn 
of section 13 is provided. Then again open spaces 29 
are created between the outer turns of section 11 and 
the inner turns of section 13. 

In the embodiment described the open spaces 25 and 
29 are present on the front side of the central section 
1 near the front coil end 3. The open spaces may of 
course alternatively be provided at other areas, for ex 
ample near the rear coil end 5. Likewise more than two 
open spaces per section boundary may be provided, for 
example, two spaces near the front coil end and two 
near the rear coil end. 
The area of the open spaces shown in the embodi 

ment is, however, particularly favourable because the 
central section 1 of the coil fans out in the forward di 
rection so that the density of the turns near the front 
coil end 3 is considerably smaller than that near the 
rear coil end 5. The result thereof is that small local 
variations in, for example, the distribution of the turns 
on the front side of the central section 1 exert a much 
greater influence on the distribution of the magnetic 
flux than the same variations do on the rear side of the 
central section. Therefore it is important to have a cor 
rection possibility for the front side of the central sec 
tion 1, which possibility consists in the variation of the 
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4 
number of turns in each of the three sections 9, 11 and 
13. 
What is claimed is: 
1. A method of sequentially making a plurality of sad 

dle shaped television deflection coils for a cathode ray 
tube comprising winding a first coil section, winding a 
second coil section series coupled to said first coil sec 
tion about said first section, forming at least one open 
space having a selected position between said sections 
during said second recited winding step, and obtaining 
a desired magnetic field generated by said coils when 
current is passed therethrough by testing the flux distri 
bution of a selected coil and adjusting the number of 
turns in each of said sections during at least one of said 
winding steps of coils made subsequent to said selected 
coil, the adjustment depending upon results of said test 
ing step. 

2. A method as claimed in claim 1 wherein said form 
ing step comprises placing at least one pin adjacent said 
first winding in a direction perpendicular to the wind 
ing plane thereof, whereby said space is formed. 

3. A method as claimed in claim 1 wherein said form 
ing step comprises forming said space near a portion of 
said coils having a minimum density of winding turns. 

4. A method of sequentially making a plurality of sad 
dle shaped television deflection coils for a cathode ray 
tube comprising winding a first coil section, winding a 
second coil section series coupled to said first coil sec 
tion about said first section, forming at least one open 
space having a selected position between said sections 
during said second recited winding step by placing a 
first pin adjacent said first winding in a direction per 
pendicular to the winding plane thereof, obtaining a de 
sired magnetic field generated by said coils when cur 
rent is passed therethrough by testing a selected coil 
and adjusting the number of turns in each of said sec 
tions during at least one of said winding steps of coils 
made subsequent to said selected coil, and compensat 
ing for asymmetries in said coils comprising winding 
only a portion of said second coil section after placing 
said pin, then placing a second pin adjacent the wound 
portion of said second section on the opposite side of 
a symmetry plane of said coils, and winding the remain 
der of said second coil section. 

5. A method as claimed in claim 4 wherein said form 
ing step comprises forming said space near a portion of 
said coils having a minimum density of winding turns. 
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