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STATIONARY ENDUCTION APPARABUS 
Kerbert L. Driftmeyes, Fort Wayne, ind assignior 
to General Electrie Company, a corporation of Newyork 

original application September 28, 1939, serial No. 296,940, Divided and this application the 20, 1941, serial No. 398.944 
Claire. (C. 75-356) 

This application is a division of my copending 
spion Serial No. 296,940, filled September 8, 1939, 
My invention relates to wound strip core sta 

tionary induction apparatus and concerns par 
ticularly the coiled strip forming the core. 

It is an object of my invention to provide in 
proved, faster arrangements for applying the 
Wound strip core to the conductive winding 
structure of stationary induction apparatus 
Such as transformers and reactors of the wound core type. t 
Other and further objects and advantages will 

become apparent as the description proceeds. 
in Carrying Out my invention in its preferred 

form, particularly in connection with station 
ary induction apparatus having two parallel 
winding legs each carrying an annular core or 
core part, wind strips of magnetic materia 
flatwise spirally to form a pair of coils of strip 
with the turns having the same size and shape 
as they are to have in the finished magnetic 
cores, I subject the coils of strip to heat treat 
ment to bring out the most favorable magnetic 
properties and to give the material a permanent 
set, I then bring the coils of strip in proximity to 
the conductive winding structure and transfer 
the strip from the original coils to the winding 
legs. The tWO coils may be applied to the coin 
ductive winding structure simultaneously. Each 
coil is unwound and simultaneously rewound 
into a larger loop passing through the opening 
or window of the conductive winding structure. 
For the sake of speed and certainty in unwind 
ing the original coil and rotating the larger loop, 
I cause the coils of strip to be driven from the 
inner end by driving spindles each arranged to 
engage the inside end of the strip and then re 
lease it automatically When all the material of 
the original coil has been unwound. When all 
the material has been transferred to the larger 
loops they are collapsed to form the finished 
magnetic cores closely embracing the winding 
legs. In the collapsing process the larger loops 
are reduced to smaller size by rotation of colo 
lapsing rollers frictionally engaging the outer 
surfaces of the larger ioops. The two loops are 
tangent in the center of the winding window and 
rotate together in the S8ine tangential direction 
at the point of t&ngency (but in opposite angul 
lar dircetions), thereby facilitating the collapse 
ing process by the frictional engagement between 
the two loops and by the mutual reaction tends 
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the opposite side of the winding window by the collapsing rollers. 
the invention will be understood more read 

ily from the following detailed description when 
considered in connection with the accompanying 
drawings and those features of the invention. 
which are believed to be novel and patentable 
will be pointed out in the claims appended here 
to. . 

In the drawings, Fig. 1 is a perspective view 
of One of the wound-strip annular magnetic cores 
utilized in one embodiment of my invention. 
Fig. 2 is an illustration of a finished transformer 
constructed in accordance with my invention. . 
Fig. 3 is a schematic diagram illustrating an 
initial step in the process of producing wound 
cores, namely, the first part of the process of 

... winding the strip into a coil. Fig. 4 is a sche 
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matic diagram showing a further step in the 
process at which the strip has been wound into 
the coil. Fig. 5 is a schematic diagram repre 
senting a step in the process at which the strip 
is cut off at the completion of the coil. Fig. 6 
shows the strip as it would appear if unwound 
from the coil and laid out flat, portions thereof 
being broken out. Fig. 7 is a fragmentary plan 
view partially in section of an assembling na-. 
chine showing another step in the process of 
applying the strip to the conductive winding 
structure at the point where the unwinding of 
the original coil of strip and the rewinding of 
the larger loop to the window of the winding 
structure has just begun. Fig. 8 is a view corre 
sponding to Fig. 7 showing the point in the 
process at which very nearly all of the strip has 
been transferred from the original coil and 
passed through the window of the winding struc 
ture. Fig. 9 is a view corresponding to the pre 
vious two views showing the condition prepara 
tory to the collapsing of the larger loops around 
the winding legs, and Fig.10 is a horizontal sec 
tional view of the completed transformer corre 
Sponding to the previous views and showing the 
final result of the core-applying process. 

In order to apply the magnetic strips to the 
conductive wiriding legs in such a manner that 
the strip will have he most desirable magnetic 
properties, the strip is first wound up into coils 
which may be given suitable heat; treatment to 
bring out the Snagnetic properties. As shown in 
Fig. 3 a strip of magnetic material from a 
arge reei i is Wound upon a mandrel 2 by se 
curing the end 3 of the strip in a slot 4 in the 
Anandrel and rotating the mandrel. The slot & ing to prevent either strip from being pushed to 55 is not exactly radial, but forms a portion of a 
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chord of the substantially circular cross-section 
of the mandrel 2, such that a bend 5 is formed 
in the strip, making an angle of somewhat less 
than 90 degrees. The mandrel 2 is not exactly 
circular in cross-section, but has a slightly re 
duced radius at the portion of the slot 3 on 
the counterclockwise side of said slot. The dif 
ference in radius On either side of the slot 3 is 
the thickness of the strip in order that when 
a complete turn of strip has been wound upon 
the mandrel 2 there will be no bulge above the 
bend 5 in the strip and the succeeding layers 
will lie flatly, substantially circularly above one 
another, as shown in Fig. 4. Actually the sur 
faces of the mandrel 2 and the successive lay 
ers of strip are along a spiral having a radius 
increasing an amourt equal to the thickress of 
the strip O for each complete revolution or 
turn. The strip is passed through a die and cutter 
head 6 located between the ree and the 
mandrel 2. The die and cutter is has an op 
erating ever 7 and an internal anechanism, not 
shown, with three positions, in the first posi 
tion, with the lever perpendicular, as shown 
in Fig. 3, the strip may pass reely through the 
head 6. By moving the ever to the second 
position 8, represented by the dotted lines in 
Fig. 4, a punch is brought against a die block, 
such as to cut a rectangular opening 8, as shown 
in Fig. 6. By moving the leyer to the third pro 
sition 2, in which the handle is horizontal, 
as shown in full lines, the strip is cut of and 
simultaneously a hook 23 is punched near he 
end of the strip. The cut-off for as the final end 
2 of the strip f as well as the initial end 22 of 
the next strip fo', corresponding in shape to the 
initial end 3, which is the end that is inserted 
in the slot 4 of the mandrei f2. 
The opening is is punched near the outer end 

of the strip by bringing the ever into the po 
sition i8 after nearly a complete length of strip 
has been wound upon the mandrel 2. After ro 
tating the mandrel 2 a short distance further, 
approximately two or three turns, the die oper 
ating lever 7 is brought to the position 2 SO as 
to cut of the strip and form the hook 28. The 
mandrel 2 is then rotated until all of the strip 
has been wound up to form the coil 24. If de 
sired, shoes 25 pressing against the surfaces of 
the coil 24 may be employed to insure that the 
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strip is wound tightly. After the coil 24 has been 
formed, the end of the strip 2 is preferably fas 
tened down in some suitable manner to avoid un winding of the strip during anneal. This may 
be done, if desired, by spot welding, utilizing a 
welding electrode 26 carried by a pivoted arm 
(not shown) connected to a welding transformer 
having the electrical circuit completed through 
the shoe 25. The coil is then ready to be sub 
jected to suitable heat treatment for bringing 
out its best magnetic loss and magnetizing cur 
rent properties and giving the material a per 
manent set. It will be understood that the coil 
24 has the turns of the same size and shape as 
the core of the completed induction apparatus. 
It will also be understood that the mandrel 2 
is so constructed that the coil 24 may be slipped 
off endwise. . In order to transfer the strip material from 
the coils, such as the coil 24, to a conductive winding, a pair of coils is placed on driving spin 
dles 35 adapted to engage the bent ends , as 
shown in Fig. 7. A conductive winding structure 
27 is placed between a pair of such coils, only one 
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2,282,854 
of which is shown in Fig. 7, and the outer ends 
of the coils are unfastened so that they may be 
slipped through the opening or window 29 of 
the conductive winding structure 27. The outer 
end 2 of the strip to is brought around and fas 
tened to the next underlying layer of strip to 
form a larger loop 30. The fastening may be 
accomplished quickly by drawing the hook 23 
through the opening 9 and pulling the strip back 
tightly so as to cause the hook 23 to grasp the 
insterial at the edge 3 of the opening 9. The 
Spindle 2 is rotated to force rotation of the coil 
2 and the larger loop 30, and consequently 
causes transference of the material from the out 
side of the coil 24 to the inside of the larger 
loop 30. The rotation of the drive spindies 35 is 
continued until substantially all of the material 
i&s been transferred to the larger loops 30, as 
Shown in Fig. 8, whereupon the drive spindles 35 
are removed. The inner cent ends 3 of the strip 
are placed in suitable recesses in the winding legs 
32. For example, in the case of a cruciform sec 
tion coil the bent ends is may be caused to oc. 
(cupy the corner 32' between the high and low 
voltage widings. The process as carried out in 
the foregoing manner avoids any possibility of 
bending the strip material so far as to strain 
it beyond the elastic limit and permits bringing 
the insterial back to the original size and shape 
of Erin so that it will be free from elastic strains 
and it will have more favorable magnetic proper 
ties. The transformer and reactor assembling ma 
chine comprises a table (not shown), a pair of 
turn tables (not shown) for supporting and driv 
ing the coils of strip 2 of Figs. 1 and 4, a pair 
of core-driving spindles 35, One of which is shown 
partially in section in Fig. 7, adapted to fit into 
sockets in the turn tables, a driving motor (not 
shown) arranged to rotate the turn tables and 
spindles 35, a pair of idling pressure rollers 37 
(one shown) for holding the strip in the coils 24 
until unwound, two pairs of collapsing rollers 38 
for quickly collapsing the larger loops when con 
peted, and a suitable clamping arrangement (not 
shown) for holding the conductive-winding struc 
ture 27 while the core strip material is being ap 
pled. - A collar 5 is provided on the upper portion of 
the spindle 35 in order to serve as a guide for 
the strip on the coll 24 as the coil 24 is being un 
wound. A set screw 58 may be provided for ad 
justably securing the collar 5T at the proper 
height for the width of strip in the coil 24. 

For receiving the end 3 of the magnetic strip 
and releasing it at the proper time, a self-opening 
slot S9 (see Fig. 7) is provided in the drive spin 
de 35. This self-opening slot 59 is formed by 
cutting a sector longitudinally out of the por 
tion 56 of the spindle 35 and providing a piv 
oted latch 60 with a pivot axis 6 parallel with 
the axis of the spindle 35, but of center. The 
latch 60 is adapted to lie against edge 6' of the 
sector cut into the spindle portion 56. However, 
it has a portion 62 which is cut back sufficiently 
to form the self-opening slot 59. The outer tip, 
or nose 62 of the latch 60 extends lengthwise 
in the sector-shaped opening of the spindle por 
tion 56, and is carried by two arms 63 through 
which pass the pivot pins 6 of the latch 60. The 
arms 63 are at the upper and lower ends of the 
lengthwise extending tip portion 62 and occupy 
transverse slots or recesses 63 in the spindle 5. 
To permit the latch tip 2' to swing away from 
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the surface Bl' and open the slot 53, a notch 
57' is cut in the collar 5. 
The idle roller 37 is movably supported and 

resiliently biased by means of a spring toward 
the spindle 56 so as to bear against a coil car 
ried by the spindle 35. 
The collapsing rollers 38 are carried by swing 

ing arms (not shown) and are rotatably driven. 
Coiled strips 24 which have been heat treated 

are mounted on driving. Spindles 35 and the lat 
ter are rotated. The coils are mounted upon the 
Spindles 35 by moving the pivoted latch 60 into 
the position shown in Fig. 7 and the spindles are 
placed through the openings or windows 96 in 
the coils 24 with the bent inner ends 3 of the 
coils inserted in the slots 59 in the driving spin 
dle 35. The pressure of the rollers 37 causes 
the strip to be unwound uniformly and causes 
the linear speed of the adjacent portions of strip 
in the coil 24 in the larger loop 30 to remain 
approximately the same, so that the coll 24 and 
the loop 30 remain tangent and the strip will 
feed smoothly from the coil 24 to the inside of 
the loop 39. The two coils 2 are so placed on 
the turn tables 34 that they unwind by being 
rotated in opposite directions. 
Owing to the fact that the latch S0 is pivoted 

off center it cannot be rotated away from the po 
sition shown in Fig. 7 without pressing against 
the inner surface of the coil 24. Just so long as 
the strip remains coiled in the form of the coil 
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nent set which the material has acquired in the 
heat treatment. The Outer ends of the strip are 
then unfastened and the bent inner ends 4 are 
positioned in recesses in the winding legs 32. It 
will be understood that friction of the strip upon 
the supporting table prevents the strip from col 
lapsing completely as its permanent set would 

U 

otherwise cause it to do. The driving rollers 38 
are moved into frictional contact with the mag 
netic strip, rotating the loops 30 and collapsing 
them to the size and shape shown in Fig. 10. 
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24, the latch S is held in place, the bent end 
of the strip 4 is held in the slot 59 and the 
driven spindle 35 produces positive drive of the 
coil 24 and causes it to rotate and unwind into 
the larger loop 30, which is in turn caused to 
rotate thereby. After nearly all of the strip has 
Wound its to the larger loop so that there is no 
longer a complete turn of strip on the spindle 
portion 56, as shown in Fig. 8, the pivoted atch 
60 is released permitting the slot 53 to open up. 
Thus, the bent inter end is of the strip is re 
leased and Springs out as a result of the rotation 
of the spindle 36. This makes it 2nnecessary to 
stop the driving gnotor at the precise moment 
that the inner turn of coil 28 starts to unwind, 
and prevents the bent end 3 from being broken 
of or unduly strained. The spindles 25 may 
then be lifted out of their sockets whereupon the 
strip material in the larger loops 39 collapses to 
the position shown in Fig. 9 due to the perma 
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Since each loop exerts substantially the same 
pressure as the other at the point of tangency 
98, the strip is kept approximately at the middle 
of the winding window 29 so as to minimize the 
possibility of scraping of the strip material on 
the conductive winding structure. The friction 
all contact at the point 98 also helps to keep the 
outer layers of both loops 30 in rotation. The 
directions of rotation are opposite so as to have 
the same linear direction of motion of the strip 
at the point of tangency 98. Although the per 
manent set of the material tends to keep it in 
the shape shown in Fig. 18, it may be advan 
tageous to secure the outer ends 2 of the strip 
to the next adjacent lower layer in some suit 
able manner as by means of spot welds 99. When 
it is desired to disassemble a transformer or re 
actor, i. e. to remove the core, the entire pro 
cedure explained in the foregoing description is 
reversed with the directions of rotation of the 
rollers and shafts reversed. 

In accordance with the provisions of the pat 
ent statutes, I have described the principle of 
operation of my invention together with the ap 
paratus which I now consider to represent the 
best embodiment thereof, but I desire to have it 
understood that the apparatus shown is only ill 
lustrative and that the invention may be carried out by other. means. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
A flatwise spirally wound coil of strip having 

a tab punched at the end ihereof to form a hook 
2nd having a slot punched in the strip a short 
distance from the end of the strip, adapted to 
receive the said hook for securing the outer turns 
of the coli in a larger loop when the outer turns 
of the coil are unwound. 

HERBERT L, DRIFTMEYER, 

  


