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INDUCTION COIL.

Application filed April 8, 1822, Serial No. 550,8086.
This invention relates to induction coils have a low inductance; Fig. 2 illustrates the -
and ‘its object is to provide a convenient and same number of pieces of magnetic material
simple method of adjusting the inductance arranged in such a manner as to give the
of an induction coil.: : transformer winding a high inductance; Fig.
"Commercial transformer windings with 8 represents the pieces of the core arranged 69

_equial number of turns and mounted on the in a manner to give the transformer winding
same size core do not always have the same an inductance intermediate the values result-
value of inductance. This variation, which ing from the arrangements of Figs. 1 and 2;
may be as much as 30 per cent or more, is and Fig. 4 represents a signaling circuit em-

. sometimes-of no special concern, but it may ploying a transformer constructed in ac- 6
be a disadvantage in cases where it is desired cordance with this invention. :
that a- winding should have a definite pre- Referring in detail to the drawings, Fig.
determined value of inductance, for example, 1 discloses a transformer having a core of
when it is desired to sharply resonate one of magnetic material. composed of a plurality

" the transformer windings with a fixed ca- of F-shaped pieces 10 and a plurality of L- Y0
pacity at one particular frequency. shaped pieces 11 held in position by two -

The invention is hereinafter described in clamping plates 12 and 13 and by a plu-
connection with-a transformer having a sub- rality of bolts 14,15, 16, and 17." Mounted
stantially closed magnetic circuit core com- on the portion 18 of the F-shaped pieces, is

) posed of a plurality of laminations.” Each a spool comprising a primary winding 19 18
lamination consists of a plurality of separate and a secondary winding 20.  Leads 21 and
pieces of core material, the points where the 922 may represent the terminals of the pri-
pieces of each layer come in' contact with mary winding while leads 23 and 24, the
each other forming small air gaps for the terminals of the secondary winding.

b purpose of reducing the variation with fre- Tt has been found that when the F and 80
quency of the permeability of the core. The L-shaped pieces are arranged as in Fig. 1
pieces forming each layer may, for example, with all the L-shaped pieces on one side
be F-shaped and L-shaped, which, when and all the F-shaped pieces on. the other
placed together, form a two-mesh magnetic side, that the inductance of the primary
core. . - : winding 19 is relatively low. However, if 85

In accordance with this invention, it has the F and L-shaped pieces are staggered one o
been found that the transformer winding at a time, as shown in Fig. 2, each. side ’
will have the maximum inductance when the of the core comprising an_equal number of
F and L-shaped pieces are staggered one at L-shaped pieces, then the inductance of the -

" a time, and that the inductance will be of primary. winding 19 will be considerably #0
minimum value when all the L-shaped pieces higher than obtained with the core arrange-
are on one side of the core and all the F- ment of Fig. 1, and may be as much as 30
shaped pieces are on the other side, while Or 40 per cent higher, or more, depending -
staggering. them 2, 8, 4 or more at a time, upon the number of laminations employed.
will give a value intermediate the maximum It has also been found that staggering the 88 o

- and minimum values. The method of this F and L-shaped pieces 2, 3, 4, or more at a
invention, therefore, comprises placing the time. that the inductance of the primary
winding on the core-with the laminations or Winding, when measured under the same
pieces of the core arranged in a suitable man- conditions as employed in the measurement
ner, measuring the inductance of the winding with the arrangements of Figs. 1 and 2, 160
and then staggering a plurality of the strips has a value intermediate the maximum and
in such a. manner as to produce the neces- Iinimum values obtained by these arrange- -
sary change in the inductance to give the de- ments. Fig. 8 for example, shows the F
sired result. N ' and L-shaped pieces staggered several at a

For a better understanding of the inven- time. L ' 108
tion, reference is made to the accompanying _ When the Jlaminations are arranged as
drawings in which Fig. 1 represents a trans- shown in Fig. 1, a complete air-gap is
former with the pieces of magnetic material formed in the magnetic circuit and the re-
forming the core arranged in such a manner Tuctance of the magnetic path is relatively
as to cause one of the transformer windingsto high, giving the primary winding a rela- 1

: o . ‘ _ /




tively low inductance. On the other hand,:

when the A
- Fig. 2, a substantially closed magnetic path.
‘is %o,rmed since at the gaps the magnetic flux .
. 8 .an pass to the adjoining lamination which
“ has no gap, the reluctance of the air-gap
. ‘between the faces of the adjoining lamina-.

aps are staggered as shown in

" tions being negligible. The reluctance of
. such 8 circuit is therefore low, resulting in

.10

8 high inductance of the primary windings.:

~In the arrangement of the gaps shown in

Fig. 8, in order to form a complete iron cir-".

cuit, the flux must pass through several air-
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aps between the faces of the adjoining
ﬁiminations. While the reluctance of a sin-
gle gap between the. faces of the lamina-
tions is negligible, the reluctance of a series
of such gaps must be considered. The re-

luctance of the magnetic path is therefore

somewhere between that of Figs. 1 and 2
and results in an intermediate inductance
of the primary winding. Therefore, by -
proper grouping of the gaps, the inductance
may be varied between the limits rep-
resented by Figs. 1 and 2. - - 2

The method

winding in accordance with this invention,

is, therefore, to place the winding on a core
which has the laminations arranged in any’
- ‘suitable manner, measuring the Inductance
- of the winding and thereby ascertaining how

much the actual inductance of the winding

varies from the desired value andthen re-
arranging the laminations’ of the core in.

such a manner that the air gaps in a plu-

rality of laminations occur at :different’

is found that the inductance of the windin
on the core is too low, the F-and L-shap.

pieces may be staggered 6, 7, 8 or more at

a_time, or. may be arranged as shownin
Fig.-1, with all the F-shaped pieces on one ..

-side of the core” and all of the L-shaped

pieces on the other side, depending on how.
great a change of inductance is desired. ' ..
- This method of ‘varying the inductance is
. of ‘particular importance when it is incon-
.venient or impossible to vary the inductance

-of a winding by increasing or decreasing’
_the numter. of turns thereof. For example,

-in the transformer shown in Fig. 1, wind-
:.ing"19./is- underneath’ the - secondary- wind: "
ing 20 and: it would, therefore, be - highly

objectionable to unwind the secondary. wind-

‘vix_lg 20’}'11159,1,:‘19?. to 'chan_ge the.number of-

by the
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turns of winding 19 or to add additional
turns to winding 19 in any other manner,
The method of this invention, however, does'
not require damaging the spool containing
the carefully wound secondary and primary
windings, since ‘the spool may be readily
removed from the center limb of the core of

the transformer and the laminations of the

core rearranged in any suitable manner with-

‘out danger of: damaging -the  transformer

-Fig. 4 illustrat.é.si"lidﬁv;'fﬁ fransfoxzmér, c.oh-.
structed -in accordance with this invention,
may be used to advantage in a signaling

-sKs_tem. © 30 is'a vacuum tube am(ijhﬁer of
t

e three-electrode type arranged in - the
usual manner for repeating signals between
the associated line sections 31 and 32. Im
gome instances it may be desirable to se-
lectively amplify and impress on ‘line sec-
tion 32 one . particular frequency or a nar-
row;band -of frequencies present in line sec-
tion- 31 .One arrangement for doing this

_is to connect a condenser 34 in shunt.to the
et toprimary winding - 35 of . the -input - trans-

f varying the effective in--

ductance of a retard coil or a transformer:

ormer 36 of the repeater.--The values of
the capacity 34 and the inductance of wind-
ing 85 should be such that they form a cir-
cuit -anti-resonant to the frequency desired
to be selectively amplified. ' Since it is much

. cheaper and more convenient to f‘emlploy a
- fixed  condenser instead of a variab

e con-
denser in shunt to the ‘primary W'_indin% it
in

.follows that input transformers employe

.connections such as Fig. 4, should necessa-

rily be- manufactured with

. . . , difierent’ the same value of inductance for their pri-

g;)mts in the core than they did with the '
st arrangement. For example, if the core

is made up, as shown in Fig. -3, and it

‘approximately

mary - windings: so. that ‘when_ the ‘primary
winding of each: transformer ' is * connected

‘in’ circuit:'with the fixed condenser, the two
“-elements will be anti-resonant at the de-
C « sired frequency. : As pointed-out above, the
pieces, instead of being staggered four at-
a time, for example, may be staggered 8,
2, or 1 at a time, depending on how great
‘an increase. in inductance is desired. - If,
- on the other hand, the inductance of the
- winding as measured with the arrangement:
cf Fig. 3, is too high, the F and L-shaped"

inductance: of primary ‘winding 35 may be
‘adjusted to-the desired value by a suitable

-arrangement of the laminations comprising
‘its core 88, . -t o g

. While' this. invention .
:above.in connection with-the construction of

as :-':Bee'h descﬁbed

a_transformer: employing ‘a',two-mesh core
of magnetic ‘material, it-1s'to be understood

= that the ‘methods of this’ invention are ap-

plicable -to: transformers of one.mesh or

-several .meshes,-and -although the core de-
“seribed:in. detail, has been illustrated as

composed ‘of F-‘shagéd?j_and L-shaped pieces,
it is obvious that this invention can be em-
ployed ‘with  transformer laminations of
other shapes. " = 7 oo st
The invention claimed-is:

-+ In ‘the art: of ‘manufacturing ihduétanceé

employing cores built-up from laminations

so. sectioned " that: the lamimitions: may be
~withdrawn from the winding and reinserted
:with. the. abutting joints:of the sections at
-different points in the plane of the lamina-
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tion, the méthed of adjusting the inductance serting them in reversed order to vary the

of each unit to a required value comprising number of contiguous layers with coincid- 10
assembling the coil and the core using ing air-gaps, and continuing the measuring
groups of laminations with the air-gaps in and rearranging procedure until the units
the layers coinciding within each group and have the required inductance values.
alternating from group to group, measur- In witness whereof, I hereunto subscribe
ing the inductance of the assembled coil, my name this 3rd day of April, A. D. 1922, .
withdrawing lamination sections and rein- FRANK E. FIELD.




