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T0 all whom it nea/y concern: 
Be it known that I, RICHARD VARLEY‘, a citi 

zen of the United States, residing at Provi 
dence, in the county of Providence and State 
of Rhode Island, have invented certain new 
and useful Improvements in Induction-Coils, 
of which the following is a full, clear, and eX 

. act description. 

This invention relates to induction-coils,and 
has special reference to the construction of 
spark-coils wherein high differences of poten 
tial are induced between the diiferent por 
tions of the secondary winding. 
The principal object of the present inven 

tion is to provide a construction wherein the 
sectional winding of the secondary coil is ef 
fectively insulated to the end that discharg 
ing between portions of the winding having 
the greater differences of potential is pre 
vented. The most approved method of wind 
ing secondary coils wherein high potentials 
are produced is to divide said coils into sec 
tions, each insulated or separated from the 

. other, to thereby divide up the total differ 
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ence of potential between the terminals into 
corresponding fractional parts thereof. These 
sections are commonly connected together in 
series, and in some coils the inner end of one 
section is connected to the inner end of the 
neXt, while in other constructions of coil the 
sections are connected in series, but with the 
outer end of one section connected with the 
outer end of the adjoining section. >The dif 
ference of potential between the connected 
points of the sections is very small or practi 
cally nothing, while between the unconnected 
parts the greater differences of potential eX 
ist. In the construction of athese coils it is 
‘always the object to introduce insulating or 
isolating means which will separate the un 
connected parts ofthe sections Jfrom each 
other suíiiciently to prevent the discharge be 
tween such portions of the sections. 
In another application for patent filed by 

me, Serial No. 185,027, I have described a 
construction wherein the sections of the sec 
ondary winding are connected together at 
their inner ends, thus making the greatest dif 

ference of potential between the outer ends 
or diameters of the sections, and to insulate 
the sections -in the above-mentionedv case a 
porcelain cylinder having an inwardly-direct 
ed integral partition is used, this cylinder 
surrounding> the winding and the partition 
projecting into the space between the sections 
of the secondary winding. Thus the distance 
between two points of high diiference of po 
tential from one high-potential point to an 
othery is increased by leading around the edge 
of the partition instead of straight across, and 
this distance is greater than the striking dis 
tance between the points. In the present ap 
plication I describe a construction for simi 
larly separating the points of high-potential 
ditference in a winding where the outer ends 
of adjoining sections are connected together. 
In such a winding the greatest difference of 
potential exists between the adjoining inner 
ends at points immediately adjacent to the pri 
mary winding. These points cannot be prop 
erly isolated by simple disks or rings placed 
around the primary and mechanically sepa 
rating the sections oi' the secondary, because 
such disks cannot make a sufficiently close lit 
with the outside of the primary to prevent an 
arc from jumping through the joint. 
The primary object of this invention, there 

fore, is to introduce a partition between the 
sections of such a winding which will afford 
perfect insulation and isolation between sec 
tions which are directly connected at their 
outer ends or in which the greatest potential 
dili‘erence exists between their inner ends. 
A secondary object of the invention is to 

provide a compact and solid construction of 
spark-coil which will withstand jarring to 
which it may be subjected in use, which will 
permit or' the ready removal of the core and 
primary without disturbing the remaining 
parts, and with which a condenser may be me 
chanically combined without occupying eXtra 
space. f ' 

The details of the invention will be described 
with reference to the accompanyingdrawings, 
in which 
Figurel is a longitudinal section, partially 
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in elevation and partially broken away, of a 
complete induction-coil except the casing of 
the vibrator. Fig'. 2 is a front elevation of 
the head of the coil, and Fig. 3 is a section on 
line .fc :n of Fig. 2. 

Referring' to the drawings by characters, A 
is the core of the coil, consisting of the usual 
cylindrical bunch of iron wire. Upon this core 
is wound the primary coil B, the heads of the 
core projecting some distance beyond the ter 
minals of the coil. 
C is a wooden head of the box or casing 

which usually incloses the induction ~ coil. 
This head has an opening c of larger diame 
ter than the core and countersunk in front. 
To the end of the core I permanently [ix a por 
celain disk d, having two external diameters 
adapted to fit neatly into the opening c and 
the countersink thereof. To securely fasten 
this disk upon the core and make it substan 
tially integral with th'e latter, I introduce a 
vitrifying cement and burn or bake the end 
of the core into the disk. The disk is pro 
vided with three holes 'for screws c2, by which 
the head of the core is fastened and located 
properly in the head of the casing. The op 
posite end of the core passes into a cup o't' 
glass or porcelain E, in the bottom of which 
cup is a felt disk e or other cushion, against 
which the end of the core abuts, and a hard 
rubber ring e', forming a socket in which the 
end of the core lits and by which the core is 
held in a central position with respect to the 
walls of the cup. The cup is of such diameter 
as to readily receive the primary coil, over 
about one-half of which it extends. The edge 
of the cup is i'iared or provided with a flange 
c”, extending radially outward. The second 
ary winding is divided into two sections, (indi 
cated by F and F’.) One section is placed over 
that portion of the primary winding which is 
not covered by the cup E, while the other sec 
tion is placed over the cup, thus bringing 
the liange of the cup between the two sec 
tions of winding. Surrounding the secondary 
winding is another cup-shaped body of glass 
or other suitable insulating material Gr. This 
fits closely over the secondary sections, and 
the edge at one end-lits over a circular shoul 
der c3 on the head C to center it. The oppo 
site end of this cup is reduced in diameter', as 
indicated by the part g, this portion embrac 
ing the bottom or closed end of the inner cup 
E, fitting closely around it, but being held 
out of actual contact by a ring of felt /t to pre~ 
vent injury from shocks. The bottom of the 
cup G is extended in the form of a tube g’, 
which enters an opening in the other head,l C', 
of the casing, and, together with the flange c3, 
furnishes the support for the entire structure 
of the coil. Between the bottom of the cup 
E and the bottom of the contracted portion of 
the cup G- a disk of felt it’ is interposed to 
hold the cup E in proper position and prevent 
contact between the two glass bodies. 
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It will be seen that with the construction 
described the core A, together with the pri 
mary B, can be bodily removed without inter 
fering with the secondaries or thecups, this 
beingdone by simply removing the screws d3 
and sliding' the core outward axially. To 
perfect this arrangement, the terminals of 
the primary winding (indicated by Í! Ö) pass 
through two perforations in the porcelain disk 
c’ and thence lead through grooves 7;’ in the 
disk and face of the head tothe binding~posts 
of the coil, the latter not being shown. ÑVhen 
the primary is to be removed, these wires are 
first detached from the bimling-post. The 
outer cup (i supports the secondary winding 
and cup E when the core and primary are re 
moved, besides protecting all parts from me 
chanical injury and moisture at all times. 
The winding of the section F begins at the 

inner layer, the end of the wire being' indi 
cated atl. This winding terminates at the 
outer layer at the point 2 and connects with 
the outer layer of the section F' at the point 
3 by means of the connecting-wire al.. The 
inner end of section F’ is indicated at 5 and 
leads thence between the two clips'l and out 
through the tube g', as shown at (S. Thus the 
two ends of the secondary winding', between 
which the total difference of potential exists, 
come out at the extremes of the structure. 
Between the two sections F and F' the greatest 
difference of potential exists across the points 
7 and 8, and these two points, it will be seen, 
are separated by the flange 1:2 of the cup E, said 
iiange projecting radially outward sul‘licicntly 
far to make the distance through the air ‘from 
7 to 8 greater than can be spanned by any 
difference of potential existing' between the 
two points named. Neither is there any open 
joint through which an arc between the said 
points 7 and 8 could lind a shorter path, for 
the cup E is closed at the bottom, and even if 
it were open and a cylinder used instead of a 
cup, as I may do, the distance through the air 
between points 7 and 8 would be suiiieiently 
great to prevent arcing, either around the 
fiange or around the opposite end of such a 
cylinder. 1t will thus be seen that l have pro 
vided a construction for elfectually isolating 
the sections of a secondary winding which are 
electrically connected together in series at 
their outer ends. 
Another feature of my invention the utili~ 

zation of the annular space around the con 
tracted part _f/ of the outer cup for the con 
denser commonly used with spark-coils. 
leaves of the condenser are indicated by l., and 
they are wound around the part g and lill out 
said space. I am aware that the leaves of a 
condenser have been wound bodily around the ' 
external diameter of an induction-coil; but in 
such a position the condenser adds to the di~ 
ameter of the structure, whereas with my ar 
rangement the diameter is not increased. 
Having described my invention, l claim ' 

The 

75 

85 

95 

IOO 

105 

IIO 

115 

120 



IO 

25 

757,524 

1. In an induction-coil, the combination 
with a casing-head provided with an opening, 
of a core and primary coil wound thereon, said 
core and coil being removable through the 
opening in the casing-head. 

2. In an induction-coil, the combination 
with two casing-heads, of a core and primary 
and secondary windings, said core and wind 
ings being supported by and between said 
heads, one of the heads provided with an open 
ing through which the core and primary wind 
ing can be removed without disturbing the sec 
ondary winding. 

3. In an induction-coil, a core having per 
manently íi-Xed to one end thereof an insulat 
ing-disk, in combination with a supporting 
frame to which said disk is attached. 

4. In an induction-coil, the combination of 
a core provided with a porcelain disk-like head, 
said core and head being connected by a vit 
reous cement. 

5. In an induction-coil, the combination of 
a core having an insulating-disk attached to 
one end and a frame provided with an opening 
and means for securing said disk in the open 
ing. . 

6. In an induction-coil, the combination of 
. a core, a primary coil wound thereon, a cup of 
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insulating material into which one end of the 
core and primary coil projects and a second 
ary coil divided into a plurality of sections, a 
portion of which surrounds the cup, while the 
remainder surrounds that portion of the core 
and primary coil not covered by the cup. 

7. In an induction-coil, the >combination of 
a core, a primary coil wound thereon, a cup of 
insulating material into which one end ofv the 
core and primary coil projects and asecondary 
coil divided~ into a plurality of sections, a por 
tion of which surrounds the cup,while the re 
mainder surrounds that portion of the core and 
primary coil not covered by the cup, said cup 
having a flange extending into a space between 
the two portions of the secondary winding. 

8. In an induction-coil, the combination of 
a core and primary coil wound thereon, a sec 
ondary winding surrounding the core and pri 
mary coil and divided into two sections, said 
sections being electrically connected together 
at their outer ends, and an insulating-shield in 
terposed between one of the sections and the 

primary coil and core, said shield having a 
iiange extending radially outward between 
the two sections of the secondary winding. 

9. In an induction-coil, the combination of 
a core and a primary coil wound thereon, a cup 
of insulating material into which one end of 
the core and the primary coil project, a secf 
ondary winding divided into two sections, one 
of which directly surrounds the covered end 
of the core and primary coil, while-theother 
surrounds the cup, said cup provided with a 
flange extending into a space between the two 
sections of the secondary winding, means for 
supporting said cup and means for supporting 
the said core and primary coil in a central po 
sition within the cup. 

10. In an induction-coil, the combination of 
two heads, a cylindrical insulating-body sup 
ported by and between said heads, a secondary 
winding axially arranged in and supported by 
said body, a cup of insulating material also sup 
ported by and centered within said body, said 
cup extending through a portion of said sec 
ondary winding, a core and primary coil wound 
thereon, one end of the core being supported 
in one of said heads while the other end enters 
a socket in said cup, substantially as described. 

1l. In an induction  coil, two cup  shaped 
bodiesof insulating material, one contained. 
within the other, one of said cups being of con 
siderably less diameter than the other and the 
other having a portion of reduced diameter 
into which the first ñts, a core and primary coil 
inclosed by the inner cup, a secondary coil in 
closed by the outer cup and surrounding the 
inner cup and a condenser occupying the an 
nular space formed by the reduced portion of 
the outer cup. , 

12. ' In an induction-coil, the combination of 
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two glass cups, one of which is concentrically , 
located within the other, cushioning material 
interposed between the opposing surfaces of 
the cups, a primary coil inclosed by the inner 
cup and a secondary coil occupying a space be 
tween the two cups. 
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In witness whereof I subscribe my signature ‘ 
in presence of two witnesses. 

RICHARD VARLEY. 
Witnesses: _ 

M. M. CiaoswnLL,A 
WILLETT CHADWIGK. 


