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1. 
This invention relates to electrical apparatus 

and more particularly to an induction device 
adapted for use by way of example in apparatus 
for investigating the operation of the ignition SyS 
tem of an internal combustion engine or the like. 
One of the objects of the present invention is 

to provide a novel apparatus for magnetically, i. 
e., inductively picking up electrical energy from 
an electrical conductor Which means are SO COn 
structed as to substantially eliminate the effects 
of capacity ComponentS. 
Another object of the invention is to provide 

novel apparatus of a simplified nature Which may 
be readily associated With an electical conduc 
tOr and adapted to respond to changes in the foW 
of energy through the conductor. 
A further object is to provide a novelly con 

Structed radio shielded unit for picking up en 
ergy by induction from a single electrical con 
ductor and which may be readily associated with 
a radio shielded conductor. 

Still another object is to provide a novel trans 
former device which may be readily and quickly 
inserted in the input lead for an internal electric 
Spark plug or other electrical conductor for gen 
erating signals in a circuit which is wholly free 
of direct electrical connection to Said conductor, 
Said Signals being in response to voltage varia 
tions in said conductor. 
The above and further objects and novel fea 

tures of the invention will more fully appear from 
the following detailed description when the same 
is read in conjunction with the accompanying 
drawing. It is to be expressly understood, how 
ever, that the drawings are for the purpose of ill 
lustration only and are not intended as a defini 
tion of the limits of the invention, reference for 
this latter purpose being had primarily to the 
appended claims. W 

In the drawings wherein like reference charac 
ters refer to like parts throughout the several 
Views, 

Fig. 1 is a side elevational view partly in sec 
tion and with parts broken away showing one 
form of device embodying the invention. 

Fig. 2 is a detail elevational view with parts 
broken away and partly in section showing the 
coil and core structure of the device shown in 
Fig. 1. as viewed from the right in said figure; 
and 

Fig. 3 is a section taken substantially on line 
3-3 of Fig. 2. 
The single embodiment of the invention illus 

trated in the drawings, by way of example, is 
designed for use in conjunction with a radio 
Shielded ignition system of an internal combus 
tion engine but it is to be understood that the 
invention is not limited to use in such environ. 
ment. The device as shown comprises a metal 
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lic casing 5 which Serves as a shield for inter 
cepting electrical and magnetic emanations. Which 
Would interfere with radio reception and may 
be fabricated in any Suitable nanner, and Said 
casing is preferably provided with oppositely dis 
posed outlets or openings 6 and for the the 
passage of an electric conductor 8 which is pref 
erably insulated as shown. In order that con 
ductor 8 may be conveniently and quickly in 
Serted in a spark plug circuit, for example, of an 
ignition system, outlet 6 is adapted for connec 
tion. With a Short length of flexible metallic tub 
ing 9 through which cable 8 may extend and 
telminate in a plug connector (not shown) of the 
type commonly used for making connection to a 
Shielded Spark plug. Outlet T is adapted to 
threadedly receive a barrel or socket (not shown) 
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of the type found on shielded sparkplugs in com 
non use and adapted to receive the terminal of 
a, Spark plug lead for connection with the other 
end of cable 8. 
A novelly constructed induction coil unit is 

mounted within Casing 5 in operative relation to 
cable 8 in such a manner that the coil thereof 
Will be energized in response to variations in the 
flow of current in the cable and so that the cur 
rent picked up by the coil will be. Substantially 
free of capacity components. The illustrated coil 
unit comprises a two-part laminated core 0-0, 
the two U-shaped parts of which are secured to 
gether in any suitable manner such as by means of 
a metallic Strap and a clamp 2 which joins the 
ends of the Strap to form a continuous ring shaped 
metal core of metallic flux conducting material. 
The conductor 8 passes through the central open 
ing in core O So that the latter will serve as a 
path for the lines of magnetic flux created 
around the conductor by the flow of current there 
through. Core 0, O may be fabricated by first 
Wrapping a continuous metal strip around a man 
drel having the desired size and thereafter cut 
ting the same into two parts to permit mount 
ing of the coil to be next described. It will be 
understood, of course, that the core may be 
fabricated in other known ways and, if desired, 
the laminations may, extend at right angles to 
those illustrated and consist of flat rectangu 
lar stampings, Split for mounting in a pre-wound 
coil. . . . . . 

A coil 4 has a winding 5... which surrounds a 
Section of one of the U-shaped parts of core , 
the same being tightly wound on an insulating 
sleeve 6 and between two insulating end guides 
7-7. Said sleeve and guides may be cemented 

to the core structure or otherwise Suitably se 
cured in place thereon. In a suitable embodi 
ment for use in the Spark plug circuit of a large 
aircraft engine, coil winding 5 was constituted 
by about 1400 turns of No. 38 or No. 40 Copper 
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wire. As shown, the ends of winding 5 are con 
nected by means of leads 8 and 9 to a pair of 
terminals of a plug and socket connector, only 
the plug part 28 of which is illustrated as being 
Secured in an opening in the Wall of casing 5. If 
desired, the low potential end of the coil Wind 
ing may be connected to ground through casing 
5. Core 9 is also connected to ground by a lead 
2 which is soldered or otherwise suitably secured 
to the casing at 22. 

in order to Substantially eliminate the capacity 
components in the currents indulged in coil 4, 
a discontinuous metallic sleeve 23, preferally a 
steel sleeve, Surrounds the Winding . Said 
sleeve is split at 24 and is connected to ground 
by a lead 25 which may be an extension of lead 
2. A protective covering of tape may also be 
wound around the coil and sleeve structure to 
reinforce the same structurally. Shielding sleeve 
23 is effective to pick up the electro-static ca 
pacity radiations emanating from conductor 3. 
and carries the same to ground SC that the cur 
rent induced in Winding 5 is substantially free 
of any capacity components. 
The coil unit, and cable may be properly posi 

tioned and resiliently supported in casing 5 by a 
yieldable insulating compound 36. he latter is 
preferably injected into casing 5 under presstre 
through a small opening 30 while the casing is 
Substantially evacuated S0 that the entiie space 3 
Within the same Will be filled With the coin pound. 
The latter may be injected in liquid for and 
permitted to set to solid form either with or 
Without the application of heat. There are a 
number of known compounds suitable for this 
purpose, such as for example, polymerized 
cashew-nut shell oil. The openings S and T may 
be closed with suitable covers (not shown) dur 
ing the filling step and said covers may support 
a greased rod of suitable size in the place of 
cable 8, so that when removed a suitable passage 
will be provided for the cable, 
In operation, whenever there is a change in 

the amount of current flowing through con 
ductor 8, there will be a corresponding variation 
in the magnetic flux lines Surrounding the coin 
ductor and hence passing through coil 4. If 
the variation is sufficiently rapid and of appreci 
able magnitude, a flow of current will be induced 
in winding 5 when the same is cut, by the mag 
netic flux lines. When conductor 8 forms a part 
of a Spark plug lead, for example, the circuit 
including coil 4 is shocked into excitation when 
ever there is a flow of energy through the con 
ductor causing the Spark plug to fire. The sig 
nal thus picked up by coil 4 may be usefully 
employed in apparatus for investigating the op 
eration of the entire ignition system of the en 
glne. 
The electrostatic shield may, if desired, take 

a different form from the sleeve. 23 around the 
coil. For example, the shield may be in the form 
of a metal tube. 27 as illustrated by dotted lines in 
Fig. 1. The enlarged end of said tube, is sol 
dered or otherwise suitably secured to the nipple 
28 of opening 6 and extends, through the central 
opening of core to to a position relatively close 
to the nipple 29 around opening 7. The free 
end of tube. 2E will, of course, be additionally 
Supported and insulated from the casing by the 
filling compound 23. The shield may also con 
sist of tWO telescoping tubes, each Secured to one 
of the nipples 28 or 29 in the same manner 
that tube 27 is secured. At the telescoping ends, 
the tubes may have a sufficient difference in 
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diameters to permit the compound 26 to insulate 
then from one another. 
There is thus provided a novel and efficient 

energy pick-up device which may be suitably 
designed for ready and quick installation in an 
electric lead for detecting variations in the flow 
of current through the lead. Novel means are 
also provided in the inductive pick-up unit com 
prehended for eliminating capacity components 
from the induced energy. The unit is of rela 
tively simple and compact construction and yet 
Sturdy and reliable. 
Although only one embodiment of the inven 

tion has been illustrated and described in the 
accompanying drawings and the foregoing speci 
fication, it is to be expressly understood that the 
invention is not, so limited. It is not necessary, 
for example, to provide a complete shielding cas 
ing in all installations. Various other changes 
may be made particularly in the design and ar 
rangement of the parts illustrated without, de 
parting from the Spirit and scope of the inven 
tion as it will now be understood by those skilled 
in the art. For a definition of the limits of the 

5 invention, reference is had primarily to the ap 
pended claims. 
What is claimed is: 
1. Apparatus of the class described compris 

ing a metallic Casing having cable outlets in 
Opposite Sides thereof, an electrical conductor 
Supported in the casing and extending between 
Said Outlets, a laminated core of magnetic flux 
conducting metal completely Surrounding a sec 
tion of Said conductor in said casing, a coil close 
ly Surrounding Only a portion of Said core and 
insulated therefrom, a double-ended longitudi 
nally-split metallic sleeve substantially surround 
ing the periphery of said coil, means electrically 
connecting said core and sleeve to the casing, an 
electrical outlet in the wall of said casing having 
at least. One contact electrically connected to the 
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high potential end of Said coil, and yieldable 
electrical insulation completely filling the re 
maining Space in Said casing and Supporting said 
Coil and core therein. 

2. An induction coil unit as defined in claim 
1. Wherein Said core. Comprises, tWO cooperating 
U-shaped parts. 

3. An induction coil unit as defined in claim 
l. Wherein said core comprises two cooperating 
U-shaped parts, Said partS being secured together 
by means including a metallic strap. 
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