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1

This invention relates to electrically heated ap-
paratus and more particularly to eleetrically
heated soldering apparatus for intermittent use.

An object of the invention is to provide an elec~
trically heated apparatus which will be simple
and durable in construction, convenient in design
and efficient and economical in operation.

Another object of the invention is to provide in
a soldering iron an easily tinnable tip which may
be heated quickly and with a minimum current
consumption.

Another object of the invention is to provide
2. well ventilated soldering iron to the end that
the heat of frequent intermitient or long con-
tinued use will be advantageously rapidly con-
ducted away from the leads of the iron.

Another object of the invention is to provide
in an electric soldering iron a control switch of
convenient and efficient design.

The invention contemplates a soldering iron of
pistol-grip type, having a readily renewable
tinned copper tip at one end, a finger-actuated
control switch comprising toggle and spring lever
elements at the other end, and an intermediate
step-down transformer unit.

The invenfion will be readily understood by
referring to the following detailed specification
including the several drawings forming part
thereof, wherein

Fig. 1 shows in side elevation the exterior of
an electric soldering iron constituting a preferred
embodiment of the invention:

Figure 2 is o fragmentary section view of the
preferred embodiment of the invention taken
along the lines 2—2 of Figure 1.

Figure 2 is a perspective view of the step-down
transformer and eonductive secondary loop of the
preferred embodiment of the invention, illustrat-
ing the manner in which the several parts making
up these components are assembled to produce a
stress resistant structure;

Fig. 4 is a side view corresponding to Fig. 1 but
showing portions removed to illustrate the in-
terior disposition cf the element;

Figure 5 is a fragmentary section view of the
preferred embodiment of the invention taken
along the lines 5—5 of Figure 4;

Figure 6 is a top plan view of the preferred em-
bodiment shown in Figure 1, with parts of the
casing hroken away fto illustrate the internal
construction of the device; and

Pig. 7 is a detail perspective of a copper tip.

With continued reference to the drawings
wherein similar reference numerals are used to
designate the same parts throughout, and par-
ticularly to Figures 1, 2, 3 and 6, the casing or
housing 10 for the soldering tool is made in two
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2
separable parfs {1 and 12, which may be identical
in all respects except that one is right hand, and
the other left hand.

The housing is preferably formed of molded
material such as hard rubber or synthetic resin
but could be made from metal castings or stamp-
ings without in any way exceeding the scope of
the invention.

The two parts are held in assembled relation-
ship by a plurality of threaded elements {3, (4
and 15 which extend through apertured integral
bosses 16, {1 and 18, Fig. 4, formed internally of
each housing half {1 and {2. The inner ends of
the bosses abut to hold the housing halves in
properly spaced relationship and the ends of the
apertures are counterbored to receive the heads
and nuts of the threaded elements, the nut-re~
ceiving counterbores being preferably hexagonal
in shape.

When the housing halves are in assembled rela-
tionship they provide a hollow body portion i0a
inclosing a step-down transformer 20, and a pis-
tol grip portion 18b inclosing & manually con-
trolled on-and-off switch 21.

The major part of the body portion {0a has a
thickness less than the major thickness of the
transformer and is provided with opposed offset
portions 22 and 23 which fit around the sides
of the transformer coil.

The top and bottom parts of the off-set por-
tions are left open, as indicated at 24, 25, 26 and
21 in Pigs. 2, 5 and 6 to provide ventilation for-
the transformer coil and the casing halves have:
their meeting edge portions cut away in the for-
ward part of the body portion {0a to provide an
upper ventilating slot 28 and a lower ventilating
slot 29 to permit a flow of cooling air past the
transformer.

Referring now to Figures 3 and 4, the trans-
former 20 includes a rectangular frame 30 of
laminated iron which may be ¢f any desirable
dimensions and construction.

It has been found convenient to employ for
this purpose a core area of one inch by 3 inch
steel. Frame 30 includes opposite ends 3{ and
32, top 33 and bottom 34, the laminae being as-
sembled by spaced corner bolts 35, tightened by
nuts 36. The primary winding of the trans-
former, indicated at 20c is designed to use 115
volt alternating current, although, of course, the
invention is not limited thereto. Leads 3T and 38
connect the transformer to conductor cord 49 at-
tached at any suitable source of electrical power,
not shown. Transformer secondary winding 4t,
Fig. 2, is designed to furnish 400 amperes at one-
quarter volt. In one satisfactory embodiment the
vrimary winding 20a includes 715 turns of #25
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wire while seeondary winding 41 consists of 2%
turns of thin copper strip inside the primary
winding.  The turns are separated by a strip
of insulating material and upright extensions 4ta¢
on the copper strip ends ars brought cut along
the top of frame 30 from which they are sepa-
rated by insulation 42.

The housing {8 is provided with marginal wall
or flange portions which fit about the trans-
former frame to securely support the transformer
in the housing.

A pair of substan‘mally parallel tubular mem- .

bers 43 and 44, preferably of copper, are disposed
one at each side of the upper part 33 of trans-
former frame 2 and are substantially parallel
with the top surface of the frame.

These tubular members each have one end
near the rear end of the transformer frame and
extend forwardly of the frame and through the
front end of body portion 18a of the tool housing.
At their front ends the tubular members are in-
ternally threaded to receive threaded plugs 45 and
46 provided with screw threaded bores which re-
ceive respective apertured threaded nuts 47 and
48.

The portions of the tubular members cverlying
the transformer frame are preferably somewhat
flattened and ars secured to the frame by the
upper corner bolis 25. The heads and nuts of
these corner bolts pass through enlarged aper-
tures 48« in the outer walls of the tubular mem-
bers and engage the inner walls thereof. The
boits and tubular members are insulated {rom
the frame by suitable sieeves of insulating ma-
terial which surround the bolts and project at
their ends beyond the frame to abut the tubular
members and maintain them spaced from the
frame. The ends of the secondary winding strip
are electrically connected to the respective tubu-
lar members between the corner bolts. Members
43 and 44 are tubular in order to dissipate heat.

The goldering tip constitutes a forward ex-
tension of the secondary leads and comprises a
hairpin-shaped loop 58 of copper wire having
bent over end portions 51 and 52. This tip is
of proncuncedly smaller cross section through-
out than the remainder of the secondary and
serves as a shunt conductor across the secondary
winding, the substantially V-shaped extremity
86a being tinned. This tip is readily replaceable
and its cost is insignificant. It is attached to.the
two tubular members 23 and 44 Ly first having
the clamping nuts 47 and &3 passed over the re-
spective end portions and the bent cver end por-
tions 5{ and 82 inserted info the hollow plugs
45 and 46 and through respective radial apertures,
as indicated at 53 in Fig. 4, exfiending through
the polygonal head portions of the plugs. The
nuts 47 and 48 are then threaded into the plugs
to tightly jam the bent over end portions of the
wire tip against the sides of the apertures 53.

Both the plugs and nuts are provided with
polygonal head portions so that tools, such as
wrenches or pliers, may be used tc turn them.

The trigger is so arranged that the iron current
is normally cut off.

Degirable intermittent cperation of the solder-
ing iren is very conveniently obtained by inward
and outward movement of trig'fer §5, the same
being pivotally mounted on a pin 58 carried by the
housing of switeh 214, the latter preferably being
of known design. The trigger has a curved for-
ward face for co‘nforuably accommodating the
operator’s finger at the grip and is sprmgpressed
ocutwardly.
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Switch 21 is connected into lead 38 from cord
43 to the transformer and is received in a re-
ceptacle in the housing constituted by the outer
wall portions 87 and 58, a portion of the bottom
surface of the transformer frame and the parti-
tion members 59 projecting inwardly from op-
posite sides of the tool housing.

In operation the soldering iron tip 50 is heated
by tightening the finger grip on the trigger 5%,
pulling the latter against the spring tension and
causing current to fiow through the transformer
and rapidly heat the tip. When the pressure on
the trigger is released, trigger 85 moves forwardly
and reéopens the switch, thus cutiing off the flow
of current to the tip.

PFrom the foregoing it will be observed that the
conventional alloy tips are dispensed with. By
substituting copper wire for alloy tips tinning of
the tip is facilitated. The copper material of
the tips is quite cheap and deterioration is readily
corrected by replacing the tip. Replacement of a
copper tip is easily accomplished since it is neces-
sary only to locsen nuts 47 and 48 and withdraw

" the old copper tip. The ends of the new copper
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tip may then be inssrted through axial bores in
plugs 45 and 46 the turned up ends 51 and 52 being
then rigidly tightened into position by taking up
on nuts 47 and 48, the soldering ironh being thus
almost instantly ready for use.

The construction described enables actuation
of the iron with maximum convenience and
economy, it bemw possible to heat the tip and

- to cool the tip, when desired, in successive periods
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of very few seconds. Infermiftent usage as in
constant utilization does not cause the tool un-
duly to heat up because the tubular construction
of the parallel members 43 and 44 insures heat

- loss and the ventilating openings at the top, front
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and bottom of the main casing, and the venti-
lating openings at the top and bottcm on each
side of the transformer winding contribute to
elimination of uncomfortakle or deleterious tem-
peratures.

The compact but sturdy design shown and de-
seribed enables the tool to be comiortably
balanced and heid operatively in the hand while
providing housing protection in a durable de-
vice,

It will be understood that the specific details
of construction set forth hereinabove describe
merely one preferred form of the invention which
is capable of many other modifications; hence
the invention is not tc be limited other than by
the spirit and scope of the appended claims.

I claim:

1. An intermittently operable electric soldering
tocl comprising a two part housing of moldable
material having ventilating slots therein and
constituting a body portion and a grip portion; a
transformer having a substantially rectangular
metal frame meounted in said body porticn be-
tween said slofs; a pair of tubular conducting
members mounted on said frame but insulated
therefrom and projecting beyond the front of said
body portion, the secondary winding of said trans-
former having its ends connected respectively

~ with said tubular members; a hairpin sha,ped loop

of copper wire constituting a soldering tip for
said tool; threaded members connecting the ends
of said tip to the ends of said tubular members,
a power cord connected with sald tool; leads
connecting said power cord with said transform-
er; a switch mounted in said grip portion and
connected into one of said leads; and a switch
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trigger extending from said grip portion for
manual control of said switch.

2. An electrical heating apparatus comprising
a quick-heating soldering iron including & step-
down transformer having a frame and primary
and secondary turns, said secondary turns being
of pronouncedly greater cross-gectional area than
“said primary turns, a detachable heating tip rigid-
1y mounted and held tight in electrical communi-
cation with the secondary winding, said heat tip
being of pronouncedly smaller cross-sectional
area than the secondary winding, and a two-part
pistol shaped housing enclosing said transformer,
said housing having marginal wall portions con-
tacting the transformer frame to support said
transformer in said housing, said housing also
having opposed offset portions which fit around
the sides of the transformer, said offset por-
tions having apertures to provide ventilation for
the transformer, the housing having additional
upper and lower ventilating slots respectively to
permit a flow of cooling air past the transformer.

3. An electrical heating apparatus comprising
a quick heating soldering iron including a step-
down transformer having a rectangular frame
and primary and secondary turns, said secondary
turns being of pronouncedly greater cross sec-
tional area than said primary turns, a pair of
rigid conductive rods of large cross section hav-
ing portions overlying a leg of said transformer
frame and rigidly secured theretc in electrical
communication with said secondary turns, a de-
tachable heating tip of low specific resistance
material rigidly mounted and held tightly in elec-
trical communication with the free ends of said
conductive rods in shunting relation therewith,
said heating tip being of pronouncedly smaller
cross section than said conductive rods and said
secondary turns, and a two-part pistol shaped
housing enclosing said transformer, said housing
parts having bosses formed therein for contacting
the opposite sides and ends of said transformer
frame when the housing is assembled and fixedly
supporting said transformer in spaced relation
within said housing.

4, An electrical soldering tool of the quick heat-
ing type having a wpistol shaped housing, com-
prising a step~down transformer having a rec-
tangular laminated core including a plurality of
legs, a secondary winding comprising a metallic
ribbon wound about said transformer core and
terminating in exposed ends overlying opposite
sides of one leg of said transformer core and insu-
lated therefrom, a primary winding wound about
and enveloping said secondary winding, the turns
of said secondary winding being of pronouncedly
larger cross section than the turns of said pri-
mary winding, a pair of rigid elongated conduc-
tors disposed in parallel relation and having por-
tions thereof overlying along the length of and
insulated from said one leg of said transformer
core, means rigidly securing the overlying por-
tion of said conductors to said one leg with said
exposed ends of said secondary winding fric-
tionally clamped between said conductors and
the sides of said one leg and in electrical contact
with said conductors, and a highly conductive
wire soldering tip connected between the ends of
sald conductors remote from said transformer,
said soldering tip being of pronouncedly smaller
cross section than said conductors.

5. In a quick heating electrical soldering gun
having a step-down ftransformer including a
transformer primary, a highly conductive second-
ary having windings of pronouncedly larger cross
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section than the turns of the transformer pri-
mary and a detachable heating tip of highly con-
ductive material of pronouncedly smaller cross
section than the remainder of the secondary
shunting the secondary windings, a transformer
core for said transformer having a plurality of
legs defining a rectangular frame, the secondary -
of said transformer comprising said windings
formed of a highly conductive metallic ribbon
wound about said trahsformer core and termi-
nating in exposed ends overlying opposite sides
of one leg of sald transformer and insulated
therefrom, a pair of rigid elongated conducting
rods exposed in parallel relation and having por-
tions thereof overlying the length of and insulated
from said one leg of said transformer core, and
means securing the overlying portions of said
conductive rods to said one leg of said trans-
former core for rigidly mounting said rods there-
on ahd for frictionally clamping said exposed ends
of said secondary winding in electrical contact
therewith between said conducting rods and the
sides of said one transformer ccore leg, said de-
tachable heating tip being rigidly mounted and
held tightly in electrical communication with
the projecting ends of said conducting rods.

6. An electrical soldering tool comprising a
step-down transformer having a metallic core
formed of a plurality of legs defining a substan-
tially rectangular frame, a secondary winding
formed of metallic ribbon disposed centrally with-
in said rectangular frame having terminal ends
thereof disposed overlying opposite sides of one
leg of said metallic core and insulated therefrom,
a ‘primary winding for said transformer wound
about said secondary winding in enveloping re~
lation and disposed wholly within said rectangu-
lar frame, the turns of said secondary winding
being of pronouncedly larger cross section than
the turns of said primary winding, a pair of large
cross section rigid conducting rods projecting
beyond said transformer core and having por-
tions congruent with a portion of said core and
extending over the length of at least one of said
legs overlying the opposite sides of said core por-
tion adjacent the exposed secondary ends and
insulated therefrom, rigidiy securing said rods
to said core with said exposed secondary ends
in electrical contact therewith and frictionally
clamped between said rods and the adjacent sides
of said core, and a substantially U-shaped heat-
ing tip of highly conductive material of pro-
nouncedly smaller cross section than said sec-
ondary winding and said rods in electrically con-
ductive connection therewith.

CARL E. WELLER.
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