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5 Claims. (C. 219-26) 

This invention relates to improvements in an electric 
soldering tool and comprises in certain respects improve 
ments on applicant's co-pending application Serial Num 
ber 208,370 filed January 29, 1951. 

It is an object of the invention to provide such a tool 
comprising a laminated field of the core type arranged 
longitudinally of the tool, with a primary coil located 
preferably upon the center leg of the field and a second 
ary having one or more turns around said center leg 
and at least one turn around one or both of the end 
legs of the core, the turns being so arranged that the 
current induced in the various turns on the Several legs 
is in the same direction. 
Another object is to provide such a device having 

a unitary secondary and working finger having a rectan 
gular cross-section, the width being substantially double : 
the thickness so that the portions thereof comprising 
the working finger lie close together and form a substan 
tially square combined cross-section. 
Another object is to provide such a secondary in 

which the rectangular bar is bent edgewise to form one 
or more turns comprising the secondary proper and then 
again bent edgewise to form the working finger consisting 
of extensions of said bar overlying each other with their 
wider faces in contiguity. 
Another object is to provide such a tool having a 

secondary and a working finger, the adjacent ends of 
which are formed with a tapered recess to receive corre 
spondingly tapered ends of a U-shaped working tip made 
of material having a very much higher resistivity than 
the material of the secondary. 

Another object is to provide such a tool including 
Switching mechanism adapted to Supply current to the 
entire primary coil or to supply current to a portion only 
of said primary coil, the remainder of the primary coil 
being open-circuited. 

Further objects and advantages of this invention will 
be apparent from consideration of the specification as 
illustrated by the accompanying drawings of possible em 
bodiments of the invention, in which drawings: 

Fig. 1 is a right side elevation of one form of tool 
made in accordance with the invention; 

Fig. 2 is a front view; 
Fig. 3 is a rear view; 
Fig. 4 is a side elevation of one form of tool, the 

right housing section having been removed so that the 
left cover section, the laminated field, the primary coil, 
the secondary, the working finger and the working tip, 
the lamp socket, the lamp bulb, the switch mechanism, 
the trigger slide, the trigger spring, and the supply con 
ductors are shown in side elevation; 

Fig. 5 is a fragmentary sectional view taken on the 
line 5-5 of Fig. 4; 

Fig. 6 is a plan view of the form of secondary shown 
in Fig. 4 with the tip in place; 

Fig. 7 is a view of the forward end of the working 
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finger and the working tip, the working finger ends be 
ing shown in cross-section; 

rig. 8 is a pian view of a modified form of secondary; 
Fig. 9 is a side view of the form of secondary shown 

in Flg. 8; 
Fig. 10 is a more or less schematic view showing suit 

able connections of the switch mechanism for a two 
heat tool. 

Referring to said drawings, the tool is preferably of 
pistol type, viz., is formed with a handle and a switch 
operating trigger located at the front of the upper part 
of the handle for convenient operation by the index 
finger. in the form shown, a shell type laminated field 
is used made up of E and I laminations, the field being 
generally designated 2i. Surrounding the center leg of 
said field is the primary coil 22 energized by alternating 
current Supplied through duplex conductor 23 consisting 
of conductor 23a leading directly to the primary coil, 
and the conductor 23b leading to the switch mechanism. 
if only a single heat tool is involved, the switch is con 
nected to the other side of the primary coil through 
conductor 23c. 

For a single heat tool the switch mechanism may be 
as shown in Fig. 4. in that case, the switch consists of 
an insulator body 25, a switch blade 26, a switch spring 
27 of C shape, and a Switch spring operating arm 28, 
as shown. The Switch illustrated is of a well-known com 
mercial form and need not be described further. 
The Switch may be actuated by means of a switch 

trigger 30 mounted to slide on studs 31 and 32 and nor 
maily held forwardly by means of a trigger spring 33 
mounted in a slot in the trigger and bearing against the 
forward edge of stud 32. The forward end of the trigger 
projects outside the housing. When finger pressure is 
applied thereto, the trigger 30 is moved rearwardly 
against the tension of spring 33. During said movement, 
the arm 28 of the switch is pressed rearwardly compres 
ing C spring 27. When this movement has progressed 
Sufficiently far, the switch blade 26 will snap forwardly 
from its normal position against switch blade 26a into 
contact with Switch blade 25b, closing the circuit to 
the coil. 

If it is desired to provide a two-heat tool, a second 
identical Switch will be mounted directly over the switch 
described and preferably held in place by the same screws 
25a, as appears more clearly from Fig. 5. In order to 
actuate the Switches in succession, the trigger is cut away 
at its rear end, as shown, to provide a shoulder 30a for 
Wardly of the rear end of the trigger 30. If now the 
trigger 30 is pressed inwardly it will first engage the 
arm 28 of the lower switch and cause said switch to be 
actuated. Upon further movement of the trigger 30 the 
shoulder 30a will engage the arm 28 of the upper switch 
and will cause it to be actuated. 
One Suitable circuit for a two-heat tool is shown in 

Fig. 10 where it will be seen that conductor 23a leads 
directly to the primary coil 22. The two switches are 
there designated "A" and “B” and are normally in the 
positions shown. It will be noted that the conductor 23b 
is connected to the switch blade 26 of switch 'B' which 
normally engages its contact finger 26a from which ex 
tends a conductor 23d to the contact blade 26 of switch 
"A" which normally stands in the position shown. If 
now Switch "A" is actuated, the circuit will be completed 
through its contact 26b, through conductor 23c to the 
other end of the primary coil. If now, through further 
movement of the trigger, switch “B” is also actuated, 
contact blade 26 will leave contact 26a and engage con 
tact 26b which is connected through conductor 23e to an 
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intermediate part of the primary coil 22. Thus, the 
supply voltage will be applied to a fewer number of turns, 
causing more current to flow in the primary and caus 
ing the tool to operate with more energy. 

It will also be noted that those turns of the primary 
coil 22 which are not used are open circuited. If this 
were not done, heavy alternating currents would be caused 
to flow therein, causing excessive and unnecessary heating 
and loss of energy. 
The housing consists of two substantially similar hous 

ing parts 40R and 4.9L which are joined preferably at 
the central plane of the tool. Each housing part com 
prises the hollow handle portion 41R and 41L and the 
two hollow transformer enclosing portions 42R and 42L. 
Near the junctions of these parts are the hollow trigger 
enclosing portions 44R and 44L within which the for 
ward end of the trigger slides. 
The edges of the core type field bear against suitable 

lugs 46 in the housing parts. The housing also is shown 
provided with a more or less square exit opening for the 
working finger portion of the secondary 50. 

Ventilating exit openings 47 (Fig. 1) are provided near 
the top of each of the housing parts. At least one ventilat 
ing air entry opening is provided near the bottom of the 
tool, such as the opening 48 in the bottom of the han 
dle. By such an arrangement a chimney effect is pro 
duced so that cool air is drawn in at the bottom and warm 
air is discharged at the top. In this way the primary 
coil 22, the field 21, and the secondary turns are kept 
properly ventilated and cooled. 
The form of secondary shown in Figs. 4 and 6 com 

prises the rear loop 50a which surrounds the rear leg of 
the field. Its ends cross each other and extend, respec 
tively, along the other sides of the central leg where they 
again cross and their further extensions pass around the 
forward leg of the field and then are brought together in 
overlying position and bent reversely into the same plane 
to form overlying extensions 50b and 50c which form a 
long slender working finger. To its end are electrically 
connected the working tip 52 which is of U formation, 
as shown. The ends 52a of the tip are shown as hav 
ing a conical or tapered conformation and are received 
in corresponding conical or tapered recesses 50e in the 
ends of the working finger. The taper angle is so propor 
tioned that the working tip is held in place frictionally. 
Due to the large area of contact, an excellent electrical 
connection can be provided in this manner. As the thick 
ness of the material of the secondary and working finger 
is preferably not over /8', and this is not always suffi 
cient to provide a recess of proper size, it is preferred to 
swage the ends of the working finger, as shown at 50d, into 
cylindrical form. 

In the form shown in applicant's co-pending applica 
tion Serial Number 208,370, it is disclosed how a com 
bined secondary and working finger may be formed from 
a continuous length of rectangular (or similar) cross-sec 
tion but the difficulty was encountered that it was nec 
essary to locate the transformer field transversely in the 
housing. This necessitated forming the housing rather 
wide, producing a somewhat unsatisfactory appearance. 
Merely turning the field into the longitudinal plane of the 
tool and extending the secondary forwardly around the 
forward leg of the field was found unsatisfactory be 
cause the magnetic flow in said forward leg induced a 
voltage in the secondary opposed to the voltage produced 
by the center leg. It was found that this objectionable 
effect was overcome by forming the secondary as shown 
in Figs. 4 and 6. It will be noted that when the magnetiza 
tion of the field is at a certain phase the lines of force 
will, say, flow upwardly in the center leg and down 
wardly in the front and back legs. By forming the Sec 
ondary in the duplicate figure 8 conformation shown in 
Figs. 4 and 6, it will be noted that the magnetism flow 
ing through each of the three loops induces voltages there 
in which add and therefore aid each other. At the same 
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time, the working finger can be arranged conveniently 
in the same plane as the field laminae so that a com 
paratively narrow tool may be provided. 

Furthermore, the vertical height of the secondary does 
not greatly exceed twice the thickness of the bar from 
which the secondary is made so that adequate space re 
mains for the primary coil on the center leg. 
The same advantageous results can be secured by hav 

ing the secondary embrace only the central and the for 
Ward legs, namely, at least one turn around each of 
these legs. 

Figs. 8 and 9 show such a modified construction where 
in the secondary 51 comprises two turns 51a adapted 
to Surround the center leg. The ends of said turns over 
lie each other and are then bent in the reverse direction 
to Surround the forward leg of the field core passing 
therearound in the opposite direction. They are there 
upon bent reversely to form overlying finger parts 51b. 
forming the working finger 5. It will be noted that in 
this form of secondary the turns are so directed that the 
voltage induced therein add to each other rather than 
counteract each other as would be the case if the figure 8 
conformation were not employed. The secondary of 
Figs. 8 and 9 may be used in place of the form of sec 

5 ondary shown in Figs. 4 and 6 or it may be used on a 
rectangular field 21", as shown in dotted lines in Fig. 9. 

It will be noted that with both forms of construction 
the secondary comprises at least one turn passing around 
a transformer leg in one direction in series with at least 
one turn passing around an adjacent transformer leg in 
the opposite direction. Since the magnetic flow in ad 
jacent legs of the field is in opposite direction, electric 
potential in the same direction is induced in the turns 
of the secondary. 

Having described illustrative embodiments of the in 
vention it is pointed out that various changes and modi 
fications therein may be made without departing from 
the invention as set forth in the following claims. 

I claim: 
1. An electrical soldering tool comprising a primary 

winding and a secondary winding, a magnetic field mem 
ber passing through said primary winding and at least 
twice through said secondary winding, said secondary 
winding being part of a combined secondary winding 
and working finger consisting of one continuous bar of 
highly conductive material, the secondary winding por 
tion consisting of at least one turn of said bar material 
surrounding said field member at each of at least two 
spaced points, and said working finger portion compris 
ing two complementary closely adjacent highly conductive 
finger parts electrically insulated from each other and 
the ends of which are closely adjacent to each other, and 
a U-shaped soldering tip electrically connected to the 
ends of said finger parts. 

2. An electrical soldering tool comprising a primary 
winding and a secondary winding, a magnetic field mem 
ber passing through said primary winding and at three 
points through said secondary winding, said secondary 
winding being part of a combined secondary winding and 
working finger consisting of one continuous bar of highly 
conductive material, the secondary winding portion con 
sisting of at least one turn of said bar material surround 
ing said field member at each of said three points, and 
said working finger portion comprising two comple 

: , mentary closely adjacent highly conductive finger parts 
electrically insulated from each other and the ends of 
which are closely adjacent to each other, and a U-shaped 
soldering tip electrically connected to the ends of said 
finger parts. 

3. An electrical soldering tool comprising a primary 
winding and a secondary winding, a magnetic field mem 
ber passing through said primary winding and at least 
three times through said secondary winding, said Sec 
ondary winding being part of a combined secondary 
winding and working finger consisting of one continuous 
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bar of highly conductive material, the secondary winding 
portion consisting of at least one turn of said bar ma 
terial surrounding said field member at one point, of at 
least one turn surrounding said field member at another 
point, and at least one turn surrounding said field mem 
ber at a third point, and said working finger portion com 
prising two complementary closely adjacent highly con 
ductive finger parts electrically insulated from each 
other. 

4. In a tool of the character described for operation 
by alternating current, a magnetic field member having 
three legs in parallel consisting of a center leg and two 
side legs, a top member connected to the tops of each 
of said legs and a bottom member connected to the bot 
tom ends of each of said legs, a primary winding on 
the central leg thereof and a secondary threaded by the 
said central leg and the two side legs of the field member, 
the secondary consisting of one turn passing around one 
of the end legs, one turn passing around the central leg 
in the opposite direction and one turn passing around 
the other end leg in the same direction as the turn passing 
around the first mentioned end leg. 

5. An electrical soldering tool comprising a primary 
winding and a secondary winding, a magnetic field mem 
ber passing through both of said windings, said secondary 
winding being part of a combined secondary winding and 
working finger consisting of one bar of highly conductive 
material, the secondary winding portion consisting of 
at least one turn of said bar material surrounding said 
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field member, and said working finger portion comprising 
extensions of said bar so formed as to provide two com 
plementary finger parts with their flat sides in contiguity 
and electrically insulated from each other and the ends 
of which are closely adjacent to each other, and a U 
shaped soldering tip electrically connected to the ends 
of said finger parts, said U-shaped tip being formed 
with tapered ends firmly and closely fitted into tapered 
recesses in the ends of said working finger parts, the angle 
of said tapered ends and tapered recesses being the same 
and being sufficiently small to assure that the tip is held 
in place by friction. 
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