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This. invention relates to miniature inductive devices 
and more particularly to electrical terminals and their 
attachment to such devices. 

In order to accomplish the objective of miniaturiza 
tion of coils and transformers it is eminently desirable 
that simpli?ed terminal assemblies and methods of ter 
minal attachment be used. With the development of 
such inductivegdevices which may have a total volume of 
0.05 cubic inch or less and employed wire in the order 
of 40 gauge or smaller, the attachment of terminals be 
comes a major problem. Use of conventional terminals 
and attachment methods fails to gain the space advantage 
possible with these minute devices and may leave the 
fragile winding wire exposed. Improved reliability of 
the terminal connections is essential, ?rst, because of the 
di?iculties in repairing devices of such small size, and 
secondly, because many miniature coils and transformers 
are potted or cast in resin so that a failure of a single 
terminal connection results in complete loss of the com 
ponent. 
An object of this invention is to realize an inexpensive 

reliable terminal connection for miniature inductive de 
vices. 

Another object of this invention is to enable a simple, 
e?‘icient attachment of such terminals to miniature in 
..iuctive devices. _ . . 

A further object of this invention is to expedite the at 
tachment of terminals to miniature inductive devices 
without increasing the size or decreasing the e?iciency 
of the device._ '5‘ 1 .' I .w ._ 

Still another object of this invention is to insure free 
dom from strain of fragile windings of components both 
during and after terminal attachment. _ . 

One embodiment of this invention includes a spool 
or bobbin type coil form including fusible spool heads 
on each side of a central hub about which the turns of 
the coil are wound. The terminals are comparatively 
rigid wires extending parallel to the axis of the coil 
form and through the fusible spool heads. 

Each terminal includes a bow or kink adjacent the 
winding, to which the initial or ?nal turn is soldered. 
The bow of the inner terminal lies against the coil form 
while the corresponding kink of the outer terminal lies 
against the outer layer of the winding. A free length of 
winding lies within each bow, allowing some relative 
movement between the terminal and the coil without in 
troducing undue tension into the coil wire. The entire 
winding assembly, including the bow portion of the ter 
minals, is covered with a turn or two of pressure sensi 
tive tape or the device potted or cast in resin to secure 
the winding and terminals. The connection between the 
ends of the coil and the terminals are completely with 
in the device so not subject to damage due to abrasion or 
rough handling. 
The terminals are attached in accordance with this in 

vention by inserting each one, when heated, through the 
fusible spool heads, forming an upright bow or kink in 
the portion of the terminals lying between the spool 
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heads, attaching the end turns to the bow of each ter 
' minal and turning the terminals to lie one against the 
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bobbin and the other against the winding. 
A feature of this invention involves the mounting of 

a terminal by inserting it through fusible portions of a 
coil form. ' _ 

Another feature of this invention lies in the attach 
ment of the terminal leads to the winding of inductive de-v 
vices at a bow portion of each terminal where soldering 
may be readily accomplished without danger to the 

, winding or insulation and which subsequently preventsv 
rotation of the terminal. ' 

' Still another feature of this invention relates to the 
formation in each end of the winding a free length or loop 
soldered to and enclosed by a portion of the terminal. 
A full understanding of these and other features of 

this invention may be had from the following detailed 
description with reference to the accompanying draw 
ing in which: 

Fig. l is a view in perspective of an inductive device 
embodying this invention with portions broken away for 
clarity; 

Fig. 1A is a magni?ed view of the terminal-winding 
attachment detail of the device of Fig. 1; 

Fig. 2 is an elevational view of a coil bobbin with one 
terminal attached and the initial turn of the winding in 
position for soldering to the terminal; _ 

Fig. 3 is a perspective view of a portion of the bobbin 
of Fig. 2 with one terminal and the initial turn of the 
winding in place; and . 

Fig. 4 is a sectional view of the terminal detail of the 
I device of Fig. 1 taken along line 4—4. 

Referring now to Fig. 1 an inductive device may be 
seen generally designated as coil 10 which includes a 
bobbin 11, winding12, and a pair of terminals 13 and 
14. The bobbin 11 includes a tube 15 of insulating ma 
terial, such as, paper, upon the ends of which are mount 
ed a pair of ?anges 16 of a fusible or thermoplastic ma 
terial, such as, cellulose acetate. The ?anges 16 may be 
punched from a sheet of cellulose acetate and press-?t 
over the ends of the tube 15 or the entire bobbin 11 may 
be a single thermoplastic resin unit. Inner terminal 13 
extends through both ?anges 16 and along tube 15. The 
initial turn of the winding 12 is soldered to terminal 13 
as'isnbest seen in Figs. 2 and 3. The ?nal turn of the 
winding 12 is soldered to the outer terminal 14 which, 
similar to the inner terminal 13, extends through both 
?anges 16. Both terminals include a bow or kink 17 in 
the section lying between the ?anges 16. The ends of 
the winding 12 are each soldered to the apex of the bow 
of terminals 13 and 14 which lie against the periphery 
of the tube 15 and the winding 12, respectively. A turn 
or two of pressure sensitive tape 18 surrounds the outer 
most turn and terminals securing both from movement. 

Referring now to Figs. 2, 3 and 4, the method of attach 
ing this terminal to inductive devices may be more clear 
ly understood. _ The terminals 13 and 14 may include a 
preformed bow or kink or_that partmay be formed in 
the terminal after it is mounted on the coil bobbin. In 
either case the terminal is heated to a temperature su?i 
cient to pierce the fusible ?anges 16. If the bow 17 is 
preformed, the terminal is inserted with the bow upright, 
that is, extending radially from the tube 15. If a straight 
terminal wire is used, it is bent after insertion and cool 
ing to form an upstanding bow, as seen in Fig. 2. Al 
though either a straight terminal wire or one including 
a preformed bow may be inserted through the ?anges 16 
in accordance with this invention, it has been found that 
the straight wire offers less resistance to insertion, does 
not form an internal burr on the ?anges which in some 
cases must be removed before proceeding with the winding 
process and therefore is preferred. 
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After the inner terminal 13 with its upstanding bow 17 
is inserted through the ?anges 16, an end of the winding 
wire is stripped of insulation, looped about the bow 17 
and soldered in place. Theterminal 13 is then turned to 
ward the winding direction until it lies against the tube 
15.‘ As the terminal is turnedit forms ‘a bight 19 of 
winding wire which falls within the terminal bow. A strip 
2%) of pressure sensitive tape is laid overthe terminal 13 
and bight 1? and the requisite number of turns of wind 
ing is wound about the bobbin 11 and terminal ‘ 13. 
The outer terminal 14 is then heated and inserted through 
both‘?anges in the same manner as was used for the ter 
minal 13;.however, it isadvisable to apply a strip 21 of 
pressure sensitive tape between the outer layer ‘of-the 
winding "12 and the terminal 14 to protect the winding 
insulation. Aftcrinsertion of terminal ‘14 and formation 
of ‘the bow 17, the outer :end of winding 12 is stripped 
of insulation 'and'looped about the apex of the bow or 
kink '17 and soldered thereto. The outer terminal 14 is 
thenturned opposite of the direction of winding to form 
a bight 22. 'In turning terminal 14, a bight 22 falls with 
in the bow 17. A‘turn or two of pressure sensitive tape 
18 is laid over the entire winding assembly. The device 
may readily be potted or cast in aresinous materialif a 
hermetic seal is desired. In such a case the outer turns of 
tape may prove unnecessary. ' 
The terminal of this invention hasjthe advantage of 

being simplein design and equally simple in attachment 
to inductive ‘devices, No auxiliarymounting member is 
required, for each terminal is fused directly to the bobbin. 

> Furthermore, thebow or kinkpportion o?ers a readily 
accessible point‘for solder in the winding ends. Accessibil 

, ity for soldering is an extremely important factor of such 
devices which may have agreatest dimension in'the order 
of ' three;eighths ‘of "an ’ inch; Turning ' the terminals after 
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ing whereby a strain relieving bight of the winding wire 
‘is ‘formed and enclosed within the kink of the terminal 
wire, winding a series of turns of the winding wire about 
the bobbin, rotatably securing a second terminal wire to 
an end ?ange of the bobbin including a portion of the 
terminal wire extending through the end ?ange into the 
winding area of the bobbin, forming an upright kink in 
the portion of the second terminal wire extending through 
the end ?ange, connecting the ‘second end of said wind 
ing wire to the upright kink of said ‘terminal wire, and 
rotating'said second terminal wire in the direction oppo 
site to the direction of winding while temporarily re 
straining all but'a free length adjacent to the terminal 
wire of'the ?nal turn of said winding to form a strain. 
relief bight of the vwinding enclosed within the kink of 
the terminal wire. 

2. The method of fabricating coil assemblies including 
a coil bobbin having a winding area encompassed bya 
pair of spaced thermoplastic ?ange portions‘ comprising 
heating a ?rst terminal wire to at least the ‘fusion tem 
perature of said ?ange portions, inserting the ?rst heated 
terminal through one of said fusible thermoplastic ‘?ange 
portions of the coil bobbin along said winding area and 

' into the other of said fusible ?anges, forming an upright 
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attachment .ofthe windingtothe bow portions, forms a t 
bight or loop “which constitutes a'short‘free length’of the 
winding betweenjthe turns and each terminal. This free 
length of the'winding allows some‘movement of the ter 
minal both duringmanurfacture and afterwards ‘without 
danger " of rupturing the winding. This free length vof 
winding also allows the'device tobe suspended by its ter 
minals in a mounting-or a mold for‘encapsulation without 
endangering‘the winding. 7 

'It is to’ be understood'that'the above-‘described arrange 
ments'rare- illustrative of the application‘of the principles 
of the invention. Numerous other arrangementsmayib'e 
devised by'tho‘s’e‘ skilled in the’ art without departing from 
the‘spirit'and‘scopei-of the invention; " 
What is claimed is: ' 
1.v The method of‘fabricating strainrelieving terminal 

connections to fragile windings of bobbin wound'electri 
cal components‘ comprising rotatably' securing a ?rst ter 
minal wire to'atileast- oue'end ?ange’ of a bobbin'inclu‘d 
ing’ a portion of the terminal wire'extending through the 
end ?ange into the winding area of the bobbin,’forming 
an 'upright‘kink inapor'tion of 1the terminal wireex 
tending‘ through the end ?ange, connecting ran en‘dof the 
fragile winding to the upright kink of said terminal wire, 
rotating said terminal wire in the direction of the winding 
while temporarily restraining all but-a free length ad 
jacent to' said terminal wire of the ‘?rst turn of said wind~ 

kink in said terminal wire between said ?ange portions, 
attaching an'initial turn of a winding to the apex of said 
kink, turning said terminal in the direction of winding of 
said initial turn so the kink lies against said bobbin 
while temporarily restraining all but a free length wad 
jacent to-said’terminal wire of the initial turn ofrlsai'd 
coil whereby said terminal encompasses'an untensioned 
strain relief portion of the initial turn of said'coil, wind-' 
ingaceilabout said bobbin and terminal, heating a sec 
.ond terminal wireto at least the fusion'temperature-of 
said fusible ?anges, insertings'aid second heated terminal 
Wire through one of said ?ange portions ‘over said coil 
:into‘th'e' second ‘of said fusible ‘?anges, forming-an up 

7 right kink in said second terminal wire between said flange 
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portions, attaching the ?nal turn of said coil to the apex 
of ‘said kink, and turning'said second terminal wire‘in' 
the direction opposite to the direction of winding of the 
coil while temporarily restraining all but a free length 
adjacent to vsaid second terminal wire of ?nal turn of: 
said coil so the kink lies against the outer‘layer'of'said 
series of turns and said ternn'nal encompasses an unten~ 
sioned-strain relief portion of the ?nal turn of said coil. 

References ‘Cited in the ?le of this patent 
UNITED STATES ‘PATIENTS 

“865,907 Jodrey. ________ ___..____ Sept.,10,,_1'9.07 

‘1,632,853 Rock, ____ __'__,_,__..7____._ June 21,‘ v1927 
2,154,070 vFranz ___ _________ __,__ Apr. ,11, ,1939 
2,214,151 Wagar ____'____,_ ____ _,__ Sept. 10, 1940 
2,388,598 Cahill ________________ ..__ Nov. 6, 1945. 
2,434,511 Osterman 'et al.. _______ a. Jan. 13, 1948. 
2,479,926 Gravely _____________ __ Aug.v 23, 1949' 

_ 2,486,751 McMichael _____ _..______>__,Nov. 1, 1949 
2,649,558 Franz _______ __- ________ __ Aug. 18, 19.53 

2,657,320 Ziegler ______ _,__' ______ __ Oct. 27, 195.3‘ 
2,661,446 Adcock ________________ .__ Dec.[_l, 1953, 

Bels-__,_....._......-__..efs_, I an..26,,1954 

I , _ M Ma, 


