A. A, KENT.
INDUCTION COIL STRUCTURE.

Patented Sept. ‘20, 1921.

APPLICATION FILED JULY 9, 1921,

- # ._.

e

Tad

(¥ N |

“ . . Nllegd anaaa
" O . //ﬁ 3 NN RRRARL SRR A A R //. N
= N A A AR TIOR3
ES NN

c

o3

M S S B S SN S

N i S S S N S S Sy

e~

SIS T S A S

&
] L]
- -
.
» s -
r___"_ i

/7

P TS LB P LELE AL AT

/.

XA\ -H_M_Pu_- M@ _
.h_l- N\ .........ru _
N _%//////////////////////////////////////////////////////////

A R N W W N BT B B o R O e ol ol Rt o o it ol ot Lt et st o .ﬂ_.m._.\. P

/’
of
f
‘I
'y

R
N

- ~ - : Al RS
AT AT u — - LTV LT _,1 T AT T AL ILTLTLT LT TETL XL L PTLTRTHY AT TLFLP ARV LV AT AV 2

L] . ; ’
a m..rniﬂ., MY 2 AN, =
: ._...._.,,...#..vy/ A A R A A T A O ORI AN \\ N

7,

Tl AT T AT AT LA Tl T T s T LT R T AT i) i T T kT T Tt T Ak T AV ad T AT iAW

| . ANNNAN
| - | ~ \

X

INVENTOR

ikt Bt

N\ B
\
‘.’”

2 UNRENANANEARE ARNENNRER NN NANRRRONNRT N

T TTPITIIT TIPS TS S

Zs ATTORNEY



A, A. KENT..
- INDUGCTION COIL STRUCTURE.

APPLICATIGN FILED JULY 9, 1921,

——— —

_.. ~ _ mw W 5
oo | wm z
&« 5 5 : ~ O 5
o | . | | > . P
| R — |
K- N\ _._.,, (\ o N O |
- E_u ...rm-..l Il— #ﬂrﬂf... ’ ﬂu«“
B~ o #ﬂ!f#fffffffftﬁ}ﬂi PN }.L II....‘ o i dad Lhadad it adeed itﬁthhunﬂhnﬁﬁﬁhnﬁ .__, :ftff##ﬁfn#ﬁwx\tb MPEPE CRIPYIELIY _ REPIITLY LV I T RTANN DI WAL I AP RTFTAT AT I o
=y L > 4 TN B " =77 =N\ R Y R W NN NN RFUURARL RN NNAN AN AN ,_.u:} o .
3= , /4,%,%% ,mﬂ,/ﬁ%ﬂfw?éé,/ ;a 6 { | //,a”_m,r,,,y/////////?éz?é,,._.,.,,,,e/,,,_“ N
z"
- . X
R - )\ ,_..,__ N |
M %\\ .... .. i
\

v

/_

0 il i P B A A A A

/WW’

/

KX T

(> / . M
a« ﬂ__.p,,,f///////////////////////////////////////// ,,,,,, \ ,,VWM%/////,///////////////////////////////{

FiZYFT ARV LT IT AT &S PP LY LT FEPE LT AP EF IR LT T \Hhﬂh\i\ﬁ\ihﬁqnh\nhﬁa\i ._-__ ) qaqnhﬁq\.ﬂaahﬂ — .___.i_h._-__hﬂhﬂ.h.!h\ CPTRAP AR ETIT LR EI I KT ERFF I PL AT AT ER VS P I £,

,._:. s e el . R

W.
/
RN [ ZE/ A

r,_r AR |\\\\ erre) " A o lr!\\....\.

? AR //////////f/////////////

A L T i A T

(2

J ., T JRN w\\ 1«1../....##_ NN ._E,...,%r//fr/fffffifffffrffxffffﬁ __,\

4 IS vrarae. _ 7 s A e T Ry Z e T S e oo s ore 173 cs, 5 ey 7Ty 708 TN T TP T2 592
\ _
_ _ t

SRS RS .,v///////d ANARNRRANRNNRRN Y .n.. . ‘ EF,,,,.E Z?//// - %ﬂ: 2 AANNNNANAANRN rf//ﬁ/ﬁ//// W
RO AT RN N\
\, 4 W
N
-
. ,...__?...r.._./ . N N, g, NS .5,#...

N | _ . \



1,391,256,

SRR 25

- secondary
© o tion; and
.. cover removed |
L 3isa vIew, sumlar to FIP‘ 1 show—=--
- ing a modified construction, and FIg 41s a-
- plan view of the same WIth the outer cap re-
:moved
o Figs. 5 6 7 and 8 show further modlﬁed
R .forms of the invention. -
" " The induction coil proper oonelets of two.'&j.
SN wmdmgs as usual, ‘a primary winding or
coil 1 and a seoondary winding or ooII 2,
‘The- easmﬂ_e_‘ﬁ-

. surrounding the primary coil.
therefor preferably consists of Insulatlng

“To aZZ whom zt mcty cmoefm ST
‘Be 1t known that I, ARTHUR ATWATER_

S -KENT a citizen of the Unlted Statee resid-
| ng In Ardmore oounty of Mo:utgoroueryr and -

5 State of Pennsylvama

~ . tain new and useful Im rovements in In-

EERPE ductlon-CoIl Structures, of
T 3lowmg 1S a SPe(:Iﬁcatlon :
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. And pertIoularly to those coils that. are
~ adapted for use in the sparkmcr systems of

- Internal combustion engines. = . .

~ The objects of this:invention, are to pro-j;”._:-
SR e vide. an induction coil that is entirely.
4k

1=

closed and protected, and is also easﬂy and
- cheaply constructed and assembled ; to pro-
- vide a casing therefor, which is strong,stltf
o duar able and hght - weIght to provide‘the-
© induction coil proper with a suitable resist-
. primary circuit is closed for relatively long..
- periods, to provrde a housing ‘for the resist-
. ance; and to make a coil thoh is attrftctwe g
~ - and SImple in appearance. .

Other objects of my invention will appear- |
. in ‘the specification and claims below.
- Referring to the drawing forming a part-
~ of this specification and in which the same -
~ reference characters are used to designate
“the same parts throuo'hout the views, I‘lﬂ*ure :
1 1s a vertical seotlon of an 1nduction oorl“.-
~ emobdying my invention, the primary and -
wmdlmrs not. beIn ‘shown: 1n sec-

Fig.

Fig.

- material 1n the form of a tube 8 of card-

board, fiber, or other thick paper.
end of said tube 3 a disk 4, preferably of
IR sheet metal havmg an. Integral perlpheral'-_-_

SpeeIﬁeatIon of Letters Patent

have invented cer-

“invention relates to lnduotlon oolls.!r

_616(‘131'1(3‘11 contact.

Into one:
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. '---‘-:-__,oylmdrrcal flan oe 5, shghtly lar ger than the'ﬂ_j R
‘diameter of the interior of the tube 38, i1s°
forced under considerable
flange extending tightly into the tube 3, and

- the disk 4 substantrally ﬂush Wlth the end of
the tube 8. -

thh the fol-:-}r |

pressure Wlth a

-~ Over: that end of the tube 3 Into which =
" the flanged disk 4 has been so inserted, a -
~sheet metal ring 6 is next forced, under
- pressure, said ring 6 being provided with

60

an integral oylmdrloal flanige 7 of the same i

. diameter as, or slightly smaller than the
“outside dIameter of the tube 3, and which
- tightly fits over the exterior surface of the
~end of the tube 3. In this manner the cylin-. =
drical flanges 5 and 7 of the disk 4 and rlng‘""--

6, respectwely, tightly clamp and hold the.

_tube 3 between them and the said flanges
“also. ﬂreetly stlﬁ"en the saId dlsk 4 I'Ing 6

ance to prevent heatmg of the coil when the and tube 3.

65

A disk 8 of cardboard ﬁber or other ma.-_..'

coll 2, 1s

with a terminal 9 of the secondary ‘coil 2
connected to the primary lead 10, through

ably connected in-circuit.

";_terIal which'is pr efera,bl Tnon-magnetic and
“a non-conductor of eleotrlclty

i is then placed
- within the tube 3 resting on the disk 4: and

75

‘the induction coil, comprlsmg the primary "
‘coll 1 and seoondary

. placed cen-
'_-trally

in the tube 3 resting on the disk 8 and

“which 1t may be grounded or otheI'WISe suIt—_f

"The other terminal 11 of the eeoondar -

ﬁttmg into a hole

One termmal 18 of the

the -primary coil 1.

- coil is attached to a binding post 12 paesmrr‘ L

2 is a plan view of the device through and  tightly

Shown in Fig. 1, WIth the upper outer oap or: -

-_;throuoh the tube 3. The binding post may =
~ be provided with a flanged ‘head 13 and =~
“between said head 13 and a metal washer =~ - o
14, the said terminal 11 mav be held in ood“ o
The outer end of saId‘
= binding stud 12 may be prowded with screw
thr eads 15 ‘over which the knurled nut 16
~ Tay be. threaded for the purpose of - at--', '-
‘taching. thereto a lead w1re 17 of the sec- -
ondary circult. | SR

prlmary ooﬂ is
preferably connected to the lead 10 and -
- may be thus grounded. The other lead 19 .
018 preferably left eAtendmo- upwardly from R
The tube 3 with the mduotIon coﬂ thereIII" R

1s then preferably filled Wlth melted wax,
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paraiiin, or some similar insulating material
20 to nearly the top of the tube 3 so that
the mduction coil 1s completely inclosed and
covered thereby and the wax i1s allowed to
cool and solidify, the terminal 19 of the
primary coil extending above the top surface
of the wax or parafiin.

The terminal 19 of the primary coil is
now passed through an opening 21 in an
inner diaphragm, cover or cap 22, preferably
of sheet metal, and comprising a disk-like
top 23, and a cylindrical flange 24, the outer
diameter of which flange is of the same or
slightly larger diameter than the inner
(iameter of the end of the top of the tube
3. The flange disk 22 is then forced under
pressure tightly into the tube 3 until the
top end of the tube and the top 23 of the
inner cover 22 are substantially flush.

On the top of the inner cover 23 is secured

a preferably rectangular sheet or plate of

mica 29 around which is wrapped in spiral
separated coils a length of preferably nickel

wire to form a resistance coil 26. This mica
plate 25 may be secured to the top 23 of
the 1nner cover 22 by a rivet 27 passing
through said mica plate 25, through a bush-

ing 28, which may be of insulating material,

and through an insulating washer 29 and a
metal washer 30 on the other or inner side
of the mmner cover 22. One end of said re-

sistance coil 26 is secured in any suitable
manner to the end of the lead 19 passing

through the opening 21 of the inner cap 22.
‘Over the upper end of the tube 3, and in-
closing the resistance coil mounted on the

top of the inner cover or cap 22 is an outer.

- metal cover or cap 31, provided with a cyl-

40

45

a0

85

60

65

indrical flange 32, the inner diameter of
which is slightly less than the outer diam-
eter of the tube 3.
31 1s preferably provided at its center with
a brass stud 33, the top end of which is
passed through a suitable opening in the
top of the outer cap or cover 81 and is
headed over by pressnre and thus firmly
substantially riveted thereto. This brass

-stud or bushing 33 is preferably provided

inside of the cap or cover 31 with a groove
84 1nto which one end of the piece of copper
wire 35 is wrapped. '
35 1s wrapped around the said stud or bush-
ing 33 when the bushing is inserted through
the cap 31 and then the said stud 33 is com-
pressed between dies under high pressure to
head over the top of the stud or bushing 33
and secure 1t thus to the cover, and to close

“the groove 34 upon the wire 35 to firmly

unite the said wire 35 to the stud or bush-
Ing 33.

The stud or bushing 33 1s preferably pro-

vided with a tapped hole 36 for the recep-
tion of a binding screw 37 to which a lead

38, adapted to be attached to the interrupt-

ine mechanism may be attached.

This outer cap or cover

Preferably this wire

1,391,258

The other end of the resistance coil 26 is
connected to the copper wire 35 and then
the outer cap or cover 31 is forced under pres-
sure over the outer surface of the upper end
of the tube or cylinder 3. In this manner
the tube 3 is made stiff and rigid by being

70

clamped tightly between the flange of the

imner cap or cover 22 and the flange of the
outer cap or cover 31.

The cap or cover 31 is preferably pro-
vided with a plurality of holes 89 to per-
mit of the free circulation of air over the
resistance -coil 26, thus inclosed within a
chamber between the inner and outer caps
or covers 22 and 31, respectively.

In Fig. 3 is shown a modified form of in-
duction coil in which the lead 19 is attached
directly to the metal cap 22 by a bolt 40 and
metal washer 41, and the adjacent end of a
spiral resistance coil 26, preferably of nickel
wire, is clamped by a nut 42 on said bolt 40,
between a metal washer 43 and the top of

-the cover 22. The other end of the coil 26

15, however, clamped between insulating
washers 44 and 45 surrounding the ends of

an 1nsulating bushing 46 passing throuch

the cover 22 and through which a bolt 47
passes. A nut 48 on the end of the bolt 47
holds the end of the resistance coil firmly
on but insulated from the inner cap 22. In
this case the lead 38 may extend through a
bushing 49 of insulating material throueh
the outer cap 31 and 1s held clamped in

electrical engagement with the end of the

resistance coil 26 by the bolt 47.

In Fig. 5 is shown a still further modified
form of the device. In it the inner cap 22
15 provided with an insulating washer or
bushing 50 through which the lead 19
passes. In this manner the inner cap 22 is
completely insulated from the lead 19, from
the mduction coil and is also insulated from
the resistance coil 26. '

In Fig. 6 1s a further modified form. The
lead 19 1s in this instance soldered directly

‘to the under side of the inner cap 22 and one

end of the resistance coil 26 is soldered to
the top of the cap or cover 22. In this
manner the inner cap is made a part of the
conductor of the primary circuit and the
passing of the lead 19 through the inner
cap 22 1s obviated.

Sometimes it is desirable to lead the

ground wire 10 through the outer cap 31

and this arrangement is shown in Fie. 7 in
which the inner cover 22 is provided with

an insulating bushing 51 and the outer cap

31 1s provided with an insulating bushing
52 through which the lead 10 is conducted
to the outside of the casing. In this modi-
fied form of the invention the resistance coil

70

80

SO

90

100

105

110

120

26 and the lead 19 are shown as soldered,

respectively, to the.opposite sides of the in-
ner cap 22, as in Fig. 6. o
When it is desired so to do the resistance

130



26 may be omltted as shown in Flg 8, and

the inner and outer caps'22 and 31, respec-
‘tively, are made without openings or out-
ets, but. they are similarly forced into and

*outs1de of the tube 3, respectwely and serve

- the purpose of stlﬁ'enm the tube 3. The

lead 19 of the 1

tube 3.

~of the tube 3 through bushlngs 54 and 55

- Tes ectwel

The mductmn cmls above descrlbed are

B -partleularly adapted for use 1n. normally:r

5 closed sparking circuits of internal combus-

- tion engines, that is to say, in. systems in

~ which the primary circuit 1s held normally -

- closed, and the spark is caused by a current.

SRR mduced in the: secondary coil by breaking
U a0t

| " “control or limit the current 11:1 the prlmary_

' ~cap, and a eonneetlou from the other ter-

the primary circuit. Resistance 26 serves to

o winding of the induction coil.

S (*over or ca

© By tightly forcing the flanged disk 4 with- |
~ in the ring 6 over the out31de of the tube 3,

and the ﬂanged disk 23 within and the outer__f o
31 over the eut81de of the tube

3, the whole tube or. casing 3 is made very

' 'fstlff and rigid. The parts are permanently

o ._-’un1ted together without cement, screws, or
any other fastening devices, for the fI’lCtIOIl
“between the tube and the said parts serves to
hold the parts rigidly and permanently to-
gether, makmg ether fastenmg means un
‘necessary. : _
 While I have referred to the use of so-.._-
~ lidified or congealed paraffin in which the -
~ coil is embedded and covered, any other suit- -

~ able insulating materlal may be substituted
L _;therefor as occasion  might make expedlent

The 1nner. heads 4 and 22, the ring 6 and

o the outer .cap 31 are preferably stamped ..
~from sheet metal and their flanges snugly
- fit the ad]aeent surfaces of said tube 3 into

- engagement with which they are forced un-.
der considerable pressure

This apphcatlon 1S

What I claim is:

0 - 1. Induction coil strueture comprlsmcr an'_'
- -____melosmg easmg an induction coil therein,

"~ a cap on one end of said casing, and a re-
~ sistance: element connected in series with the

- ."'-"__'3:pr1m‘1ry ef sald induction coil dlsp()sed be-

 inclosing . casing, an. induction coil therein,
" a per forated cap on one end of sald casing, -
- anda resistance: element connected with the

-~ 60 primary of said induction coil disposed be-
~ tween said cap and said induction coil. -

8. Inductmn 0011 structure compr1s1n0' au_.-
~inclosing casing, an induction coil therein,

- acap on one end of said casmg ‘a resistance
B 12

:-tween said cap
2. Inductmn (:011 struetule comprlsmg an -

‘and said 1nduet10u 0011

‘a cap on one end of said casing,

rimary- 0011 1 may be taken element connected with the primary of said

out through a bushing 53 in the S1de of the
n the same manner the leads 10

- - 10 .and 11 ma “be taken out through the side

a lead

~mary of said induction coil. -
- substltute fer er-
. continuation of applleatlon Ser. No 131 7 49
S -'*'_f_ﬁled November 16, 1916.. - o

- ,_ ing
and msulated from each ether by sald cas-
ing, a resistance element in the space be-
tween said caps, and a terminal carried by
‘the external cap and connected with the pri-.

of said mductlon (3011 throurrh s‘ud re-

.__ma1 |
120 "

--s1stauce element. - . ST
9 Inductlon 0011 struc‘rule comprlsmg an_' --
>_-1nelosmg casing, an induction coil therein,
a cap on said casing, a metallic member be-.

tween said cap and sald induction coil form-
125

ﬂelement n Serles Wlth the prlmary of sald'.'the prlmary of sald 111duct10n cell

mductmn coil dlsposed between sald cap
‘and said induction coil, and a prlmary ter-

minal carried by said cap.

inclosing casing, an induction coil therein,

4, Inductmn coil structure eompmsmg an"-“ |
70
a res1stfmce

induction coil - dlsposed between said, cap

said cap aud cenueeted to T

and said 1nduct10n coil, and a primary ter- - - -
‘minal carried b
: .sald resistance: element

5. Iuduetmn coll structure eompmsmg an

1nelosmg casing, an induction coil therein,
primary and. see-_ﬁ;'_ --
80

common to the.
ondary coils of: said induction coil extend-

ing through the ‘side of said casing, a con-

nection to the -other terminal of said: sec-

ondary extendmg through the side of said -
casing, a cap on said casing, a resistance :

“element disposed between said cap and said 85

induction coil, a terminal carried by said

minal of said primary coil to said terminal .
on said cap through said resistance element.
6. Induetlon 0011 structure comprising an.
inclosing casing, an induction’ coil therein,
a lead connected  with one terminal of the o
primary. coil eutendmg through the side of =~
said casing, a connection to a terminal of -
95

" the secondary coil extendmg through the
on said casing,

‘side of said casing, a cap-

a resistance element dlsposed between said

ance element.

 cap and said induction coil, a terminal car-

~ried by said cap, and a conuer-tlon from the
other terminal of said primary coil to said 100 -
terminal on sald eap threugh sa1d re81st-' e

1. Induetlon 0011 structure compmsmg an

induction coil therein, metallic caps engag- "
ing said casing mternallv and externally and'

'--'_.1nclosmg casing of insulating material, an.
105

1usulated from each other by said casing,

and a resistance element in the space be-

‘tween said caps and eouneeted w1th the prl-_' SR
- 110 |

R. Inductlon coil structure compnsmﬂ an -

__lmclosmg casing of Insulating material, an
- induetion coil therein, metallic caps engag-
sald casing mternally and extermllv'

" ing an end closure for said casing, a support
- of insulating material carried by said metal-
lic member and disposed between it and said

115

“cap, and a resistance element disposed upon -

said msulatlng support and connected with
130
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10. Induction coil structure comprising
an inclosing casing, an induction coil there-
mn, a cap on suid rasum, a metallic member
said cap and said induction coil
forming an end clos: are ror said casing, a
support of ‘insulating material carried )y
S‘Ild metallic member and disposed between

tand said cap, a resistance element disposed
m)on sarcl insulating support, a terminal
carried by said cap, and a connection from
said terminal o the primary of said induc-
tion coil through said resistance element.

11. Induction coil structure COMPrising:
an 1nclosing casing, an induction coil there-
1, a cap on said casing, a metallic member
between said cap and sald induction coil
forming an end closure for said casing, a
cenductmo member carried by and 1nﬂulated
from said metallic member r, a support of in-
sulating material held by said conducting
member and disposed between said cap and
sard metallic :membel‘1 and a resistance ele-
ment carried by said supporting member

and connected with the primary of said in-
ductwn co1l.

192, Induction coil structure comprising
an inclosing casing, an induction coil ‘therﬂ .

1n, a cap on said casing, a metallic member

between said cap and S‘lld nduction coil
forming an end closure for said casing, a

(:'onductmﬂ‘ member carried by and insulated

from said metallic member, a support of in-.

sulating material held by said conducting
member and disposed betiveen said cap anc
said metallic member, a resistance element
carried by said supporting member, a termi-

nal carried by said cap; and a connectmn

from said terminal to the nrimarv of said
incuction coil throuch Smd I"es1stf1nce ele-
ment.

13. Induction coil structure comm‘ls:tnﬁ‘
an 1nclosing casing having two chambers,

one of smd chqmbers eonmmmn an indue-
tion coil,

the ﬂow ot current to said induction coil.
L. Induction coil structure. for use in an
1g111t1011 system of a motor vehi cle, compris-

Ing an inclosing casing having tivo. cham-—-

bels one ot sai d dmmbers contamnw a1 1n-
ductlon coil, and the other of said clmmber
containing a resistance element for Imiting
the flow of current to said induction coil.

15. Induetion cc1l structure comprising

an Inclosing casing having two chambels
one ot S‘lld chambers contqmmw an 1‘1duc-
tion coil, and the other of said chambers
contmnmg means tor limiting the flow of
current to said induction coil.

16. An induction coil unit comprising the
combination of a casing comprlsm 3) cvlm-
drical tube of 1115111;111 *ittel*lq‘ inner

sheet metal heads each hfwmn* ) cﬂmdmml

flange forced into opposite ends,

respec-
tn*elv of said tube, with the

1te1‘ surface

surface of

- ber being

and the other of S‘Ild chnmoers
containing a resistance element for limit] ‘ing

1,391,256

of said flanges in tight frictional engage-
ment with the interior surface of the ends
oi said tube, and outer sheet metal end mem-
bers each having a cylindrical flange forced
over the ends, 1*espcctwel‘57, of said tubes
with the interior surface of said flanges in
tight frictional engagement with the ex-
terior surface of the ends ot said tube, an
mduction coil within said casing, and insu-

lat 111n material filling the space between said

coil a11c1 sald casing and inclosing S‘lld coil.
17. An induction coil unit comprising the
combination of a cylindrical tube of insulat-
g material, a disk of sheet metal having
Q cyhndrlcal flange forced into one end of
said tube with the outer surface of said
flange in tight frictional engagement with
the inner surface of the end of said tube, an

“outer member having a ecylindrical ﬂmlo‘e;

iomed over sald end of saic tube with the
mner surface of said flange in tight frie-
tional engagement with the outer Suriaee of
sald tube, a member of insulating material
within said tube and positioned on the inner
said flanged disk, and an induc-
tion coil 1n said tube resting on s‘ud sheet.
18. An induction coil unit comprising the
combination of a cylindrical tube of insulat-

1ng material, a sheet metal disk hm*mn* 8 Cy-

lindrical fhno'e tightly forced into one end
of said tube, an outer member having a cy-
lindrical ﬁanﬂe tightly forced over said end
of said tube, said disk and sald outer mem-

xedly retained in position by the
friction between them and said tube, an in-

duchon coil in said tube embedded in con-
ealed 1msulating material, poured in a fluid
cmdltmn into the space between said coil

and said tube, a metal disk having a cylin-

drical flange tm'htly forced 1nto the other
end of said tube, and an outer cap of sheet
metal having a cylmdl 1cal flange forced over
said last mentioned end of said tube, said
last mentioned metal disk and said outer cap
being permanently retained on said tube by

~ the fuctzoml engagement between them

and sald tube.

19. An induction coil unit comprising the
combination of a cylindrical tube, a Tead
rorced into one end of said tube lmrlnﬂ' 1ts

outer SU_I‘f‘ICB flush with the end of said tube
and a ring member forced over the outer

surtace of s“ud end of said tube, an induc-
tlon coil within said tube and Smrounded
by insulating material, a head forced into
the other end of said tube with its outer sur-
face substantially flush with the other end
of said tube ‘lI"ld a cap forced over the said
last mentwned end of said tube, said heads,
cap and ring being retained perm%nen‘tl} to
said tube by fl‘luflOIl between them and said
tube, and serving to make said paper tube
stiff and rigid.

20. An induction coil unit comprising the

combination of an insulating tube, ﬂanged

70
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~ said coil being

- "--saldtu - .
. 21, An 1nduot1on coil umt oompmsmg the_j

) -_.fcombmatmn of a tube, an induction coil

mounted therem a ﬂanged ‘metal cap ex-
 tending over the outer surface of said end of
~ said tube and promdmg a chamber between
- said cap and said induction coil, and a re-

 sistance mounted in said’ ohe,mber and con-
nected in series with. the prlmary Wmdmg of -

- sad induction coil.
- - 22, An induction coil umt eomprlsmg the
. -_';combmatlon of a tube of insulating material
- closed at one end, an mduotlon ooﬂ within
said tube, a dla.phra,gm in the end of said
" tube, a cap extending over the outer surface
~of sald end of said tube and providing a

flange tightly
- said tube an |

- said cap and the head forced into that end
. of said tube, an induction coil contained
A P

heeds of sheet metal tig htl forced mto op-
posite ends of said tube a ﬂanged ring of
forced over the ex-
terior surface of one end of said tube, a cap
‘of sheet metal provided with a cylindrical
forced over the other end of

rigid. material tlghtly

rowdmg a chamber between

‘within said tube a binding post secured to
said tube mtermedlate the ends thereof, a

terminal of the secondary winding of the

sald cap

- chamber between said cap and said dia-

40

- phragm, and a resistance mounted w1thm
sald chamber in series with the primary.
- winding of said coil, said cap being pro-
~ vided with openin

B throu h ‘said ‘chamber.

n an ignition sperkmcr means for an

%mtlon system for use in a motor vehicle,
the combination of an. induction coil her-.

' ""metloally embedded in insulating material,

T
~~ within the opposite ends of said tube, a
. flanged ring with the flange thereof tlghtl :
R forced over one end of sald tube a ﬂanged_. o

oa cylmdrmal tube of 1nsuletmcr materml SUT-
' ':roundlng said embedded coil, ﬂancred metal
disks with the ﬂanges thereof t1ght1 forced

attached to sald bmdmg*
- post, and a terminal of the primary wind-
Ing of said induction coil passing through
and the hea,d n the same end of.

e | - for frictionally, ermanently and rigidly se-

‘in and over the ends of said tu
nent and rigid connection thereto, a resist- -
-ance element mounted upon one of said ST
heads in the space formed between saxdd =~
heads, and a primary circuit lead oonneoted ' '

for mrcule,tmn of alri

cap w1th the ﬂe,nge thereof tlghtl forced

over the other end of said tube, whereby said
tube and said flanged disks, said ring and-
sald cap are permenently and rigidly fric-
‘tionally
coil conneoted in the primary circuit of said
induction coil and mounted upon one of said

secured together, and a resistance

flanged: disks between sald ﬂanged disk and
sald flanged cap.

24. A unitary sparkmo- dewoe for 1gmtlon- R

systems used in motor VGthleS comprising

an induction coil hermetically embedded 1n

curing said members to said tube, and a re-

~ sistance connected in the primary circuit of
inclosed in a space

said ‘ induction -coil
formed between two of said ﬂenged mem-

”bers |

0
congealed insulating material, a rigid tube e
of insulating material smroundm sald em- =~
‘bedded coil, ClI‘GIll‘lI' flanged members tightly

forced. w1thm and over the ends of said tube

2. Aumt%ry 1g111t10n Sparkm deV1oe for -
use 1n an ignition system of a motor vehicle,

comprising an induction coil hermetloelly_
embedded in congealed insulating material,

a tube of insulating material surroundmg_
._-_sald coil, spaced end heads respectively in- -

ternally zmd externally telesoogloelly forced

to said resistance element.,

e for perma-

80

- 26. An 1gnition induction coil umt oom—- o

- prising the combination of a tubular casing,
. an mduotlon coil therein, a diaphragm with-
‘in and exfending across said casing at one
end of said induction coil, a cap on said cas-
ing spaced from said dlaphrecrm to form a
~cham er, and a resistance disposed 1n said.
chamber and connected. with the prlmqry-f

winding of said induction coil.

90

In testlmony whereof I have hereunto a,f-'

1921.
- ARTHUR ATWATER KENT

fixed my mgnature thls 30th day of June,{ o

50
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