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1. 

This invention relates to transformers and re 
actors of the type used in conjunction with 
fiuorescent lighting tubes and is particularly di 
rected to the core Structure of Such trans 
formers. 
Known reactors and transformers for fluores 

cent lighting units comprise, for the most part, 
cores made up of several different forms of laini 
nations held together by clamps or bars. The 
magnetic circuits involved in these devices aire 
necessarily such that the reactance of the units is 
high and the fringing fux set up around the core 
is quite extensive. Since the units are usually 
encased in metal there is a flux linkage between 
the core and the metallic case which sets up an 
undesirable vibration in the case so that the 2nits 
hum, frequently to the extent of annoyance to 
the user. Attempts have been made in the past, 
to prevent vibration of the cores by clamping the 
laminations tightly together either by bolts ex 
tending entirely through the cores or by clamp 
ing bands Surrounding the stack of laminations. 
While such expedients may prevent noise which 
Originates in the core itself they have relatively 
little effect on the noise produced by the case. If 
the magnetic path available to flux flowing in 
the outside legs of the cores is improved, the 
fringing fiux and hence the noise resulting from 
case vibration, can be reduced. 
The primary object of the present invention is 

to provide a transformer and ballast reactor for 
fluorescent lighting fixtures and similar installa 
tions which comprises a core made up of a Sin 
gle form of lamination and in which tie mag 
netic circuit is greatly improved. 
Another object of the invention is to provide a 

core for a transformer and ballast reactor in 
which clamps and Similar mechanical binding 
means to hold the laminations against nove 
ment are eliminated. 
Another object of the invention is to provide a, 

Core for a ballast and transformer unit in Wijhich 
the impedance of the unit, and hence of the load, 
may be adjusted by increasing or decreasing the 
Width of one or more air gaps but in which such 
adjustment does not seriously affect the magnetic 
circuit in the remaining legs of the core. 

Still another object of the invention is to pro 
vide a core for a transformer and ballast reactor 
which is capable of inexpensive and rapid pro 
duction and assembly and which will operate 
In Ore efficiently than known devices over a wide 
range of frequency and with less noise. 
Other objects and advantages of the invention 

will become apparent from the following speci 
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fication, reference being had to the accompanying 
drawings in which 

Sig. is a pei'Spective view of an assembled 
Core, Several coils having been eliminated for pur 
poses of clarity; Fig. 2 is a longitudinal sectional 
view of the core with the surrounding coils in 
dicated diagrammatically; and Fig. 3 is a circuit 
diagram indicating the connections between the 
unit and a pair of fluorescent lamps. 

Referring to the drawings and particularly to 
FigS. 1 and 2, it will be seen that the core com 
prises Sets of facing laminations made of identi 
cal stampings and results in a structure having 
Opposed sides or bodies connected by legs , 2, 3, 4, 
and 5. The laminations are so shaped that the 
Outer ends which will comprise the legs and 5 
are Of different length, one being shorter than 
the medial distance and the other longer than 
the medial distance between the two opposed 
sides. The laminations which will comprise the 
legs 2 and 4 in the final assembly are of the same 
length and are equal to slightly less than the 
medial distance from side to Side of the finished 
core So that an air gap may be established in 
these legs. 
The laminations which will comprise the cen 

ter leg 3 are cut diagonally from side to side so 
that a portion of the lamination extends beyond 
the center of the core and an equal portion is 
Shorter than the medial distance. 

It Will be seen that if the laminations so cut are 
brought face to face with each other a butt joint, 
Occul'S in the outside legs and 5 and a similar 
but slanting butt joint occurs in the center leg 
3. However, by stacking a few laminations with 
the joints abutting, as indicated, and then by 
Stacking the next succeeding group of lamina 
tions oppositely, that is with the slope of the 
center laminations running in the opposite di 
rection as indicated in the dotted line in Fig. 2 
aid with the longer element of that lamination 
which was previously indicated in the leg now 
reversed to occur in leg 5, an overlapping joint 
Will be made in the outside legs as at 6 and 8 
in Fig. 1 and a similar overlapping joint, as at ) 
Will occur in the center leg. This reversal has 
no effect on the spacing of the laminations which 
comprise the legs 2 and is since as previously 
Stated, these laminations are of the same di 
nensions. 

it is preferred to repeat this reversal in mak 
ing up the core as shown in Fig. 1 so that a Sinall 
group, perhaps four or five of the aniaations, 
meets its facing lamination in a butt joint, and 
then the laminations are reversed so that an 
overlapping joint occurs between groups. The 
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in aginetic path thus available fol' flux in the 
Outside legs thus includes not only the butt joint 
Occuli'i'ing betWean the Simall groups but also the 
Overlapping joint between successive groups. The 
OVerlapping path is not seriously affected by 
Opening or closing the stack to increase or 
decrease the gap between the butt jointed lanina 
tions So that adjustinents may be made in the 
air gaps in legs 2 and without seriously chang 
ing the reluctance of the path in legs i and 3. 
Similarly, adjustment of the air gaps in legs 2 
and 4 does not seriously alter the magnetic 
characteristics of the center leg 3 since this, 
again, has a magnetic path formed by over 
lapping joints between successive groups of 
laninations. 
The Windings are disposed on the legs in such 

a manner that an auto-transformer winding is 
placed around the center leg 3 and a Winding in 
Which a component of the current is lagging 
With respect to the voltage of the transformer 
is placed around the leg 2. The coil around the 
leg 4 is preferably divided into two parts one 
Of Which is connected in series with the trans 
former and with a capacitor to form a constant, 2:5 
current device in which there is a current con 
ponent that leads the voltage of the transfor aer. 
The other coil on the leg 4 is inductively coupled 
to the "lead' coil and may be used as a coin 
pensating coil in the circuit. 

In Fig. 3 the coil over the center leg is indi. 
cated at T. The coil carrying the lagging cur 
rent is indicated at 2 and it will be seen that 
this coil is in series with one cathode of fluores 
cent lamp 3, the opposite element of said lamp 
being connected to the end of the transformer 
T. The coil carrying the leading current dis 
posed around leg 4 is indicated at 3 in Fig. 3 
and the capacitor with which it is in series is 
designated 5. This assenbiy supplies voltage 
to a lamp 3, the cathode of which is connected 
to the capacitor and to the compensating coi 
around leg 4 which is designated in Fig. 3. 
Starting SWitches for the lamps are indicated at 
f8 and 3 respectively. 

It will be seen that the flux linkages between 
the legs of the core are such that coils 2 and 
fi can be utilized to add voltage to the voitage 
from the auto transformer T So that the size 
of the auto transformer may be reduced in 
practice. It will also be seein that there are no 
loaded elements on the outside legs and ; so 
that the flux through these legs is unimpeded 
and does not cointribute to the load current of 
the auto transformer T. Since the magnetic 
circuit in legs and 5 is improved over that, which 
Would be present with only butt joints between 
the laminations the tendency for the iux to 
leave the ailinations and ente the Surround 
ing case is materially reduced. 
ASSenbly of the core is accomplished by Stack 

ing Small groups of lanninations alternately and 
inserting thern into the openings of the several 
coils and holding the coils in place with wooden 
Wedges. Wooden or paper spacers may be used 
to determine accurately the size of the air gaps 
in legs 2 and S. Prior to final assembly a coat 
ing of a piastic cement is applied to the over 
lapping portions of the Small groups of Iainina 
tions. This cement Will enter between the 
laminations the inselves but more effectively will 
Serve to hold the Small groups tightly in place 
Since there is a Substantial cemented area. 
between the successive groups of laminations 
in both the outside legs and in the center leg, 
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It has been found that this cementing Opera 
tion alone serves to hold the core against vibra 
tion, and with the coils wedged in place around 
legs 2, 3, and 4 the entire assembly is so free 
of noise that it may be used directly adjacent 
fluorescent lighting fixtures without objection 
able hum. If desired, the entire reactor may be 
potted in the usual transformer compound 
before placing it in the case. 

It will be seen that, a single form of lamina 
tion being used for the entire unit, die COSt is 
kept to a minimum and the assembly of the units 
is greatly facilitated over units in which a large 
number of different lamination forms are 
required. It will also be seen that I have pro 
vided a core which can be held together by 
cement alone without the necessity of using the 
usual clamping bands or boltS. 
While the invention has been shown in Con 

nection with a specific form and disposition of 
the core legs it will be appreciated that numer 
ous modifications aid changes may be made 
therein without departing from the Spirit of the 
invention as defined in the appended claim.S. 
What I claim is: 
1. A core for a transformer and reactor, which 

comprises a, plurality of layers of identical 
laminations stacked in facing relationship with 
two laminations to each layer, a short leg and 
a long leg on opposite ends of each lanination, 
at least one other leg positioned between the 
end legs which forms an air gap with its countel' 
part on the lamination facing it, Said lamina 
tions being so stacked that overlapping joints 
are formed between certain Successive lannina 
tions in each end leg and being relatively now 
able toward and a Way from each other to inain 
tain said facing relationship and to increase or 
decrease the Width of said air gap without break 
ing said overlapping joints, and a, coil disposed 
about the leg intermediate the end legs. 

2. A core for a transforner and reactor, which 
comprises a, plurality of layers of identical 
laminations stacked in facing relationship with 
tWO laininations to each layer, a short leg and 
a long leg on opposite ends of each lamination, 
a Central leg midway between the end legs hav 
ing one side longer than the other so as to form 
an angled butt joint with its counter part on 
the lamination facing it, a pair of legs located 
between each end leg and the central leg, the 
laiminations in said pair of legs being of such 
length as to Orovide air gaps therein, Said 
laminations being so stacked that overlapping 
joints are formed between certail successive 
laminations in each end leg and in the central 
leg and being relatively nowable toward and 
away from each other to maintain said facing 
relationship and to increase or decrease the 
width of said air gap without breaking said over 
lapping joints, and coils disposed about the 
central leg and the adjacent pair of legs. 
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