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METHOD OF AND APPARATUS FOR 

SOLDERNG 

Thomas. A. Daniel, Downers Grove, Ill., assignor 
to Western Electric Company, Incorporated, 
New York, N.Y., a corporation of New York 

Application September 16, 1943, Serial No. 502,628 
(C. 29-33) 10 Claims. 

1. 
This invention relates to a method of and an 

apparatus for soldering and more particularly to 
a. method of and an apparatus for Soldering lead 
wires to quartz crystals. 

In the manufacture of electronic communica 
tion equipment, it is sometimes desirable to em 
ploy piezoelectric crystals as frequency control 
(devices. Where it is necessary to establish direct 
“contact with these crystals, the sides of the 
crystals may be provided with a thin plating of a 
metallic compound and conducting wires may 
then be attached to either side of the crystals. 
In some types of crystal assemblies, these lead 
wires serve also as supports for the crystals and 
because the crystals may be subjected to consider 
able rough usage and consequent mechanical 
shocks in use, the supporting wires must be se 
curely attached to the crystals. Also, the wires 
must be attached to the crystals at a definite 
point, on each side in order to permit the crystals 
to operate efficiently. 
An object of the present invention is to pro 

vide an efficient and effective method of and apa 
paratus for soldering lead wires to quartz crys 
tals, 

In accordance with one embodiment of this in 
vention, a soldering apparatus may be provided 
in which a pellet of solder is punched from a tape 
and impaled on a sharpened end of a lead, wire, 
the sharpening of the end of the wire being per 
formed at a soldering station where the end of 
the lead wire is cut off after the wire has been 
soldered to the crystal. A fluxing station is pro 
vided intermediate the punching and Soldering 
Station. 
Other objects and advantages of the present 

invention will be apparent from the following de 
tailed description taken in conjunction with the 
drawings, wherein 

Fig. 1 is a plan view of a soldering apparatus 
Constructed in accordance with this invention; 

Fig. 2 is a perspective view of a completed 
crystal; 

Fig. 3 is a fragmentary plan view of the punch 
mechanism; 

Fig. 4 is a sectional view along the line 4-4 of 
Fig. 3; 

Fig. 5 is a sectional view along the line 5-5 of 
Fig. 3; 

Fig. 6 is an irregular sectional view taken Sub 
stantially along the line 6-6 of Fig. 3; 

Fig. 7 is a detail Sectional view showing the 
punch as it impales a pellet on the end of the 
lead wire; - 

Fig. 8 is a side elevation, partly in section, along 
the line 8-8 of Fig. 1, showing the lead wire arm 
in position over the fluxing station; 

Fig. 9 is an enlarged sectional view along the 
line 9-9 of Fig. 8: 

Fig. 10 is a sectional view similar to Fig. 9, ex 

10 

20 

25 

30 

3 5 

45 

50 

60 

2 
cept that it shows the position of the flux cup in 
normal position when the lead wire arm is not 
positioned at that station; 

Fig. 11 is an enlarged plan view showing par 
ticularly the soldering station; 

Fig. 12 is an enlarged sectional view along the 
line 2-2 of Fig.11; 

Fig. 13 is a detail view showing the wire cutting 
blades as they engage the lead wire; 

Fig. 14 is a sectional view along the line 4-4 
of Fig. 12; w - 

Fig. 15 is a sectional view along the line 5-5 
of Fig. 11; - 

Fig. 16 is a sectional view along the line 6-6 
of Fig. 11; and 

Fig. 17 is an enlarged fragmentary detail view, 
along the line 5-5 of Fig. 11, showing the solder 
pellet forming plate in advanced position. 

Referring now to the drawings and particular 
ly to Fig. 1, wherein the entire apparatus is illus 
trated in plan view, and to Fig. 8, wherein a sec 
tional view is shown of the apparatus, it will be 
seen that this apparatus includes a long arm. 20, 
of rod-like appearance, which is secured at one 
end, and pivotally supported by a universally piv 
otable supporting assembly, designated generally 
as 2i, mounted on a table 22. The arm 20 ex 
tends beyond the supporting assembly 2i to the 
right, as viewed in Fig. 8, and the extended por 
tion, which is threaded, is provided with a weight 
23, which threadedly engages this threaded por 
tion of the arm and which is selected to be Suffi 
cient to counterbalance the arm so that the left 
end of the arm may be easily moved and is ad 
justable to provide the required pressure at the 
left end, as will be explained hereinafter. : : 
As may be seen in Figs. 4, 15. and 16, a head 

24 is fixed to the left end of the arm. 20; and . 
is provided with a vertically extending aperture 
25, in which is positioned a quill 26, which serves 
as a guide for a wire 27. As may be seen in 
Fig. 8, this wire is supplied from a spool. 30 ro 
tatably mounted on the upper end of a vertical 
arm 3 , which is mounted on the table 22. A 
thumb actuated lever 32 is pivotally mounted on 
a stud shaft 33 positioned in the forward por 
tion of the block 24 and is provided with an in 
wardly bent portion 34, which is movable in a 
recess 35 formed in the left side of the block, 
as viewed in Fig. 4, so as to bear against the 
wire positioned in the quill, which is also suitably 
recessed at this point. A spring 36, mounted on 
a small handle 37, which extends a short distance 
from the right of the block 20, as viewed in 
Fig. 11, bears against the thumb. actuated lever 
32 and urges the portion 34 thereof against the 
wire. A pair of set screws 38 threaded in the 
block 24 holds the quil 26 in place. . . . . 
The first station to which the arm is pivoted 

is the station where the solder pellet is punched 
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from a tape 39 and impaled on the end of the 
Wire 27. This portion of the apparatus is illus 
trated particularly in Figs. 3 through 7. A por 
tion 40 of the arm 2 innediately adjacent the 
head 24 is somewhat reduced, as may be Seen 
in Fig. 4, and is carefully machined to obtain 
a definite and precise dimension in this area. 
When the arm 2 is pivoted into position over 
the punching station, this reduced portion en 
gages a vertically extending guide post 4, which 
is mounted on a plate 42, which is, in turn, bolted 
to a base 43 of the punching apparatus. A Sec 
ond post 44, somewhat lower in height than the 
post 4, is also mounted on the plate 62 and 
spaced a distance therefrom equivalent to the 
width of the reduced portion 40 of the arm. 20. 
Thus, as this reduced portion of the arm 20 en 
gages the post 4 and is moved downward by the 
operator, the opposite side of this reduced por 
tion will be engaged by the post 44 and these 
posts then cooperate to position the arm. With 
respect to the punching apparatus and in a 
definite relation thereto. A stop member 45 is 
integrally formed With the plate 42 and posi 
tioned between the posts 4 and 44 and limits 
the downward movement of the arm. 20. While 
this stop member is shown as integrally formed, 
it will be apparent that an adjustable member 
could be substituted therefor, such as a threaded 
post. 
When the arm 20 is in position in the guide 

assembly comprising the posts 4t and 44 and the 
stop member 45, the end of the wire 27 in the 
quill 26 is positioned immediately above a die 
aperture 46 formed in a die plate 47, which is 
mounted on the punching assembly base 43. The 
solder tape 39, which is supplied in strip form 
from any suitable source, is moved through a 
rectangular aperture 48 of relatively Wider cross 
section than the tape and is formed in the lower 
side of the plate 42. The tape then passes 
through an aperture 5 formed in the die plate 
4T of slightly greater cross sectional size than 
the tape and then between a pair of rollers 52 
and 53, which engage, respectively, the upper and 
lower sides of the tape. 
The upper roller 52 is provided with a smooth 

periphery and serves primarily to urge the tape 
against the lower roller 53, the periphery of which 
is serrated, since this roller acts as the driving 
roller. A shaft 54, which supports the upper 
roller, is mounted in a vertically slotted housing 
55 to permit vertical movement of the roll, while 
springs 56, having members 57 attached to the 
ends thereof, which bear against the ends of the 
shaft 54, urge the roller 52 against the roller 53. 
The drive roller 53 is actuated by a pawl 58, 

which is pivotally mounted on the upper end of 
a plunger 59, and engages the serrated periphery 
of the roller 53. Both the plunger and pawl 
assembly are positioned in an aperture 60 formed 
in the lower side of the base block 43, as shown 
in Figs, 4 and 6. The plunger is actuated by 
a pivotally mounted lever arm 62, against the 
upper surface of which bears one end of a Spring 
63, as shown in Figs. 4 and 6. The other end of 
the spring 63 bears against the lower side of the 
plunger 59. The lever arm 62 is actuated by a 
piston 64, which has a disc G5 fixed to the lower 
end thereof: The piston is moved up or down 
by a lever arm 66 piyotally mounted on a post 
67 fixed to the upper side of the base 43 and is 
connected to the piston 64 a short distance from 
the post 67. A helically coiled spring 68 is posi 
tioned about the piston 64 and the upper end of 

s 5 

4. 
the Spring engages a collar member 70 integrally 
formed with the upper end of the piston 68. 
Thus, the piston 68 is normally Liged upWard, 
but may be moved downward by moving the lever 
arm 66 downward and, When so moved, moves 
the disc 65 against the right end of the lever 
arm 52, as viewed in Fig. 6, thereby pivoting 
the other end thereof upWard and moving the 
plunger 59 and pawl upWard, Which rotates the 
roller 53 in a counterclockWise direction, as 
viewed in Fig. 4. A spring detent 69 prevents 
reverse rotation of this roller. 
The vertical movement of the plunger 53 is 

limited by a pin 7, which is threaded into the 
left side of the block 3, as viewed in Fig. 6, and, 
extending across the aperture 6, extends through 
an elongated slot 2 formed in the lower portion 
of the plunger 59. This pin also Serves to pre 
vent axial rotation of the plunger and thus main 
tains correct axial position of the paWl 58 with 
respect to the drive roller 53. When the plunger 
59 has been raised to maximum height, COin 
tinued downward movement of the piston 63 
merely compresses the Spring 63. A fiat Spring 
13, mounted in the lower side of the block 43, 
extends into a small recess it formed in the 
lower side of the plunger 59 and Serves to return 
the plunger when the lever arm 66 is raised. 
A second lever arm 75, which is pivotally 

mounted on a stud shaft 6 positioned between 
a pair of downwardly extending plates , is 
mounted on the lower side of the base 33. This 
shaft 6, it will be noted, serves also as a pivotal 
support for the lever arm 62, which is positioned 
adjacent the arm 5 so that both are Operated by 
the same piston, 64. DownWard movement of the 
piston 64 causes the left end of the lever arm 
5 to engage a disc 3 fixed to the lower end of 

a punch 9, the upper end of which is reduced 
sufficiently so as to fit in the aperture f8 formed 
in the die plate 4 when the punch is raised. The 
punch is slidably movable in a Suitably Shaped 
aperture 8 formed in the base block 33, Which 
is also provided with a somewhat larger receSS 
82 to receive a helically coiled Spring 83, the 
lower end of which bears against the Upper Side 
of the disc 7, while the upper end of the Spring 
bears against the upper Side of the receSS 82. 
When the lever arm 66 is raised at the comple 

it tion of the punching operation, this spring re 
turns the punch to the starting position. 

It will be apparent, from the foregoing, that as 
the lever arm 66 is moved downwardly, the Strip 
39 of solder is first advanced and then as the 
plunger 59 becomes stationary because of the 
operation of the pin 7, continued downward 
movement of the ever arm 66 moves the punch 
79 upward and punches a pellet of Solder from 
the strip. The punch carries this pellet of Sol 

G() der into engagement with the lower end Of the 
Wire 27, which extends a predetermined distance 
from the lower end of the quill 26, the Wiie be 
ing held motionless by the Spring-pressed in 
Wardly bent portion 3é of the thumb Cperated 

G5 lever 32. A flat spring member 85 is positioned 
adjacent the guide assembly, comprising the posts 
4 and 44, to increase the frictional engagement 
between the reduced portion 49 of the arm 28 
and these posts so as to prevent the head 24, car 

70 rying the wire 2, from moving upwardly when 
the pellet of solder is pressed against the end of 
the Wire. The counterbalance weight 23 is also 
adjusted to increase the doWinWard preSSure of 
the block 24 as necessary to prevent the Wire 

75 from moving. 
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In effect, as shown in Fig. 7, the pellet is im 
paled on the end of the wire, which is sharp 
ened into a point. This sharpening operation is 
performed at the soldering station when the por 
tion of the Wire which is to be the lead wire of the 
crystal and which has been soldered to the crys 
tal, is Severed from the wire Supply. This opera 
tion Will be described in greater detail herein 
after. 
In the next operation, a flux is applied to the 

lower end of the wire and to the solder pellet 
attached thereto. The arm 20 is lifted out of 
the guide assembly, including the posts 4 and 
44, and moved to the left, as viewed in Fig. 1, to 
position the Wire over a fluxing assembly des 
ignated generally as 85 and shown in detail in 
Figs. 8, 9 and 10. The reduced portion 4 of the 
arm 2 is then positioned in a rectangular notch 
86 formed in the upper portion of a guide plate 
8, which is mounted on the table 22. As the 
head 24 which contains the quill 26 and wire 2. 
is moved downwardly into the notch 86, the 
lower end of the head 2 engages a projecting 
pin 88, which is mounted on the upper side of 
a small tank 9. This tank, which contains flux 
ing fluid, is mounted on the upper end of a ver 
tically disposed movable post 91, being attached 
thereto by a set Screw 92, threaded in a block 93 
Which is fixed to the lower Side of the tank 9). 
This post 9 is movable vertically in an aperture 
94 formed in the table 22 and is supported on 
the upper Side of the left end of a flat Spring 35, 
the other end of which is fixed to the underside 
of the table 22, as shown in Fig. 8. Thus, as the 
arm 2 moves down and the head 24 presses 
against the pin 88, the tank 9) is also moved 
doWinWardly. As the end of the wire 2 moves 
downwardly, it is immersed in fluxing fluid con 

O 

5 

25 

tained in a Sinail cup 96 which is normally posi 
tioned beneath the Surface of the fluid in the 
tank but which, being mounted on an upright 
stationary member 9 positioned adjacent the 
tank by a bracket arm 98, does not move down. 
Wardly as the tank moves downward. The depth 
of the notch 66 in the guide plate 8 is selected 
With reference to the position of the cup 96 so 
that when the arm 2 has been noved down 
Wardly as far as possible, the desired amount of 
the Wire 2, With a pellet of solder attached, pro 
jecting from the quill 26, Will be immersed in 
the cup 96, the tank 90 then being substantially 
beneath the cup 96, as shown in Fig. 9. In this 
Way, the level of the fluxing fluid, as applied to 
the end of the Wire, is maintained unifoin, the 
cup being refilled as Soon as the arm 2 is re 
moved from the fluxing station and the amount 
of flux applied may be precisely controlled. 

After the lower end of the Wire has been pro 
vided with the necessary fluxing medium, the 
arm 2 is again pivoted to the left and the wire 
is positioned over a Soldiering station designated 
generally at 39 and shown in Figs. and 11 to 
17. As the arm moves to the left and is positioned 
OVer the Soldering station, the reduced portion 
40 of the arm 2 enters a C-shaped aperture 90 
formed in a guide plate A, which is mounted 
on a base block 2 supported on the table 22, 
being separated therefrom by strips of instilat 
ing material 3. The C-shaped aperture is 
So formed that when the reduced portion of the 
arm 2 enters the lower portion thereof and rests 
On the Upper portion of a Vertically nowable 
threaded stop member 4, it will be positioned 
So as to accurately align the end of the wire 27 
with respect to a pair of right-angled notches 

si) 

5 5 

5 

, large plate 

6 
05 formed in a pair of slidably mounted clamp 

ing plates 6 which engage a crystal for during 
the Soldering operation. The end of the Wire 27 
projecting from the quill 26 is then just above 
the surface of the crystal so that the end of the 
lead. Wire, when Soldered to the crystal, does not 
actually touch the crystal. 

However, prior to assembling a crystal between 
the clamping plates, in some instances it is de 
Sirable to heat and form the pellet of solder to 
cause it to fiow a short distance up the wire and 
to fuse to the Wire, and also to flatten the base 
of the pellet, forming, in effect, a cone at the end 
of the Wire. This may be done by inserting the 
end of a fiat elongated spring member C8 in the 
position normally occupied by the crystal prior 
to lowering the wire guide block 24. Then, as the 
block 24 is lowered, the pellet of solder and the 
wire rest on the upper surface of the end of the 
member 08. This member, which is resilient so 
that it may be readily moved into and out of 
position, is mounted in a slotted aperture O ex 
tending through the upper portion of a block, 
positioned at the left of the soldering station, 
as shown in Fig.11, and is provided with a knob 
f2 by which is may be slid into position. With 

the solder pellet in position on the spring 08, 
heat is applied to the Solder from a jet 3 from 
Which heated air may be projected to melt the 
solder. It has been found that the air may be 
Sufficiently heated to cause the Solder to fuse in a 
Very few seconds by passing the air through the 
jet at low pressure, the jet being provided with 
heating coils (not shown). The member. O8 is 
provided with a surface such as stainless steel, to 
Which Solder does not adhere, and, thus, when the 
Warm air Supply is shut off, the end of the wire 
With the solder fused thereto in the form of a 
Cone, may be easily removed therefrom. The 
member 8 is then withdrawn. 
A Crystal is then positioned between the 

notches 5 in the clamping plates. G6 and the 
plates are moved together. As may be seen in 
FigS. 11 and 15, the plates 6 are provided with 
raised upper portions 4, or shoulders, in the 
areas adjacent the notches or jaws 5. The 
sides of these raised portions are bevelled inward 
ly from left to right, as viewed in Fig. 11, so 
that Cooperatively they form a truncated wedge. 
Normally, the plates (6 are pulled apart by 
Springs 6, which are mounted on opposite sides 
of the Soldering assembly base and are attached 
to the rear of the plates. However, when it is 
desired to clamp a crystal between the plates, a 

T, having a recess 8 formed 
therein, as shown in Fig. 11, is moved to the left, 
as Viewed in Fig. 16. The sides of the recess 8 
are bevelled outwardly and engage the inwardly 
bevelled edges of the raised portions 4 of the 
plates 05, and urge them together as the plate 

7 is moved to the left. The plates 06 are slid 
able in rectangular channels 9 formed in the 
upper surface of the block 2, as shown in Figs. 
15, and 16. Since the plates move along a com 
mon axis, centering of the crystal is insured re 
gardless of the size of the crystal, the apexes of 
the notches 05 being directly opposite each other. 
When the crystal is positioned between the jaws 
5, which serve primarily to align the crystal 

With respect to the end of the wire 27, it is also 
Supported on a tubular member 21, which is 
positioned in a recess 22 formed in the block 92. 
The purpose of using this tubular type of support 
is to permit a lead wire to be attached to both 
Sides of the crystal. It will be apparent that in 
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this way, after a lead Wire has been attached to 
one side of the crystal, it may be merely turned 
OVer and the lead Wire positioned. So as to eXtend 
along the inside of the tubular member 2 while 
the crystal is then supported on the upper edges 
of the tubular member Without interference. 
The large recessed plate 7, which, as here 

in before stated, is slidably mounted, is positioned 
in a rectangular frame 25, the two opposite sides 
of which serve as a guide therefor. An arm 26, 
which is pivotally attached to one side of the 
frame 25, is connected to the upper surface of 
the plate 7 by a bolt 27 mounted in the plate 

7 and which extends through an elongated slot 
28 formed in the arm 26. A link arm 3 is 
connected to the right end of the arm 26, as 
viewed in Fig. 11, by a pin 3, which extends 
into an elongated slot 33, the link arm 39 being 
slidably movable along the side of the block 93 
and Supported thereon by a pair of bolts 34, 
Which extend through elongated slots 35 formed 
in the link arm 3) and extending longitudinally 
therealong. Moving the link arm 30 to the left, 
as viewed in Fig. 8, moves the recessed plate 
to the left and, consequently, clamps the plates 
06 against the crystal foil positioned between 

the notches 05 formed therein. Heat is then ap 
plied from the jet 3 to fuse the solder to the 
Crystal, the Surface of which may be previously 
prepared, as by Spotting, to provide a surface to 
which the solder will readily adhere. The heat is 
then shut off and the Solder permitted to cool for 
a moment and then the operator presses the 
thumb actuated lever 32 to release the inwardly 
bent portion 34 of this lever from the wire 27 to 
permit the lead wire to move freely through the 
quill 26, and operator lifts the block 24 vertically 
until the upper surface of the block 24 engages 
the lower end of a threaded post 36. The Wire 
remains Stationary Since its end is soldered to the 
crystal, which is held stationary. This post 36 
is threaded through the upper horizontal portion 
of the plate and is made vertically adjustable 
so that the lead Wile length may be selected as 
desired, 
While the block 24 is held against this adjust 

able member 36, a pair of cutting jaws f37 are 
In OVed into engagement With the lead Wire to Sever 
the lead wire from the wire supply. The jaws 37 
are positioned With respect to the position of the 
end of the quill 26 and block 24 so as to sever the 
Wire a predetermined distance from the lower 
end of the quill. The cutting surfaces of the 
iaWS are Selected also to form, as shown in Fig. 13, 
a point at the end of the wire as they sever the 
lead Wire therefron. This prepares the end of 
the wire to receive the solder pellet, as herein 
before explained. These jaws 37 are mounted on 
pivots 40 set in the forward end of a plate 4, 
Which is slidably mounted on a supporting block 
42, the jaws extending a short distance beyond 
the plate 4f. As may be seen in Fig. 14, the 
plate 4f is trapezoidal in cross section and fits 
into a suitably formed recess 43, which ex 
tends longitudinally along the upper surface of 
the block 42, the sides of the recess thus serving 
as guides for the slidable plate 4 . 
In Operating the cutting jaws to sever the wire 

2, the operator presses a button shaped end 44 
of a plate 45, which is slidably positioned on the 
upper Surface of the plate 4, to move this plate 
f45 forward. As may be seen in Figs. 11, 12 and 
14, the plate 45 is retained on the plate 4 by 
a pair of Cross plates 46, which extend trans 
Versely acroSS the plate 45 and which are bolted 
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8 
at their ends to the plate 4. The forward end 
of the plate 5 is Wedge-shaped and fits between 
the rear arms of the jaws 37, as may be seen 
in Fig. 11. Thus, by moving the plate 43, the 
jaWS may be pivoted and closed. However, dur 
ing the first part of the forward movement of 
the plate 45, the plate f4, which carries the jaws 
37, is also slid forward, being urged forward by a 

helically coiled Spring 4 positioned between the 
inner side of the button A4 and the rear end of 
the plate 4. A recess 48 is provided in the rear 
end of the plate 4 to receive a portion of the 
Spring 47, the rear end of the plate 4f being 
provided with a downwardly extending shoulder 
49. An adjustable stop member 50 is mounted 
On the lower side of the shoulder 9 at the rear 
end of the plate 4 and is engageable with the 
rear of the fixed block 42 to limit the forward 
movement of the plate 4 . After the block 2 is 
contacted by the stop member 50, however, the 
plate 35 may be moved forward a short distance 
to close the jaws and thereby to sever the lead 
Wire, the stop member 52 being adjusted to prop 
erly position the jaws with respect to the lead 
Wire. By slightly changing the adjustment of the 
stop member 55, a new portion of the jaws 3? 
may be used in cutting the wire, thus extending 
the useful life of these jaws. 
A pair of Springs f5 are mounted on the upper 

side of the plate f4 and attached to the rear of 
the jaws 37, thus urging the jaws open. Two 
helically coiled springs 52 are positioned in cy 
lindrical recesses 53 formed in the block 42 
and two pins 54, mounted on the lower side of 
the plate 4 and extending downwardly there 
from through elongated slots 55 in the block 
42, are engaged by the rear ends of these springs 
:52, as may be seen in Figs. 12 and 14. These 
Springs return the plate 4 and associated parts 
after the operator releases the button 4. A pin 
56, mounted in the upper surface of the plate 
4 extends into an elongated slot 5 and retains 
the plate 45 on the plate 4 while permitting 
the necessary relative movement therebetween to 
Operate the jaws 37. 

After a lead wire has been soldered to one side 
of the crystal, the crystal is turned over, as shown 
in FigS. 16 and 17, and a second lead wire soldered 
to the opposite side thereof. This completes the 
Soldering Operation. The arm 28 may then be 
pivoted to the right, as viewed in Fig. 1, and 
rested on a Y-shaped support 57, which is 
mounted on the table 22 and is positioned sub 
stantially midway between the soldering and flux 
ing stations. The operator then removes the 
completed crystal. 
While but One embodiment of this invention 

has been shown and described, it will be under 
stood that many modifications may be made 
therein. Without departing from the spirit or scope 
of the present invention, which is limited only by 
the appended claims, 
What is claimed is: 
1. An apparatus for soldering a lead wire to a 

crystal comprising a head for guiding and supply. 
ing a wire, means for carrying said head in a pre 
determined path, a punch and die assembly lo 
cated in Said path for punching a pellet of solder 
from a strip, means for positioning said head and 
lead Wire in the path of the pellet being punched 
for impaling the solder on the end of said wire 
held in Said head, a fluxing means located in said 
path for applying a predetermined amount of 
flux to the end of said wire extending from said 
head, means movable into said path for forming 
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the pellet impaled on the end of said wire and for 
causing it to fuse to said wire, and means for 
heating said solder while in contact with said 
crystal in said predetermined path to fuse said 
wire and to attach the wire to said crystal. 

2. An apparatus for soldering a lead wire to a 
crystal comprising a head for guiding and sup 
plying a wire, means for carrying said head in a 
predetermined path, a punch and die assembly 
located in said path for punching a pellet of solder 
from a strip, means for positioning said head and 
lead wire in the path of the pellet being punched 
for impaling the solder on the end of said wire 
held in said head, a fluxing means located in Said 
path for applying a predetermined amount of 
flux to the end of said wire extending from said 
head, means movable into said path for forming 
the pellet impaled on the end of said wire and 
for causing it to fuse to said Wire, means for heat 
ing said solder while in contact with said crystal 
in said predetermined path to fuse said wire and 
to attach the wire to said crystal, and means for 
severing said wire a predetermined distance from 
said head to form a point on the severed end of 
said wire remaining in said head, said last men 
tioned means being slidably mounted for move 
ment into said path to operate on the Wire held 
in the head. 

3. In an apparatus for attaching a lead wire to 
a crystal, means movable through a fixed path for 
supporting the lead Wire, means positioned in Said 
path for applying a quantity of solder to the end 
of the wire, means in alignment. With said path 
for supporting a crystal, means for heating said 
solder, means for forming said solder to a pre 
determined shape on the end of a wire supported 
by said supporting means prior to fusing said 
solder to said crystal including a solder forming 
element to which the solder Will not adhere, means 
for positioning said forming element in position 
to be engaged by the solder applied on the end 
of the wire, means for heating the solder while 
in engagement with said forming element, and 
means for severing said lead wire a predeter 
mined distance from said crystal. 

4. The method of attaching a lead wire to a 
crystal comprising punching a pellet of Solder 
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from a strip, impaling said pellet on the end of . 
said Wire, applying a flux to said solder pellet 
and the end of said wire, heating and forming said 
solder to cause said solder to assume a substan 
tially cone shape, and then heating said Solder 
in contact with a crystal to attach said lead Wire 
to said crystal. 

5. The method of attaching a lead wire to a 
crystal comprising punching a pellet of Solder 
from a strip, impaling said pellet on the end of 
said wire, applying a fux to said solder pellet 
and the end of said wire, heating and forming said 
solder to cause said solder to assume a substan 
tially cone shape, heating said solder in contact 
with a crystal to attach said lead Wire to said 
crystal, and then severing the lead Wire a pre 
determined distance from said crystal, said sever 
ing operation being performed so as to form a 
point at the severed end of Said lead wire. 

6. In an apparatus for attaching a lead Wire to 
a crystal, a head movable through a predeter 
mined path for supporting a wire during the 
preparation thereof and attachment, thereto of a 
crystal, means in alignment with said path for 
punching a pellet of Solder from a strip and op 
erable as an incident to the punching Operation 
for impaling said Solder pellet on the end of said 
Wire, means in said path for applying flux at the 
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end of said wire comprising a movable tank, a 
stationary cup positioned within Said tank, said 
tank being movable relatively to said head, means 
actuated by said head for moving said tank rela 
tively to said clip, the end of said wire then being 
immersed in said cup, and means positioned along 
said path and operable Cn the wire moving in 
Said path for heating said solder While in contact 
with the crystal to attach said wire to said crystal. 

7. An apparatus for soldering lead wires to 
Crystals comprising a head movable through a 
predetermined path for guiding and supplying a 
Wire, a punch and die assembly for punching a 
pellet of solder from a strip and impaling the 
solder. On the end of said Wire while the wire is 
held by the head at a predetermined point in said 
path, means for aligning said head with said as 
sembly, means associated with said assembly for 
advancing said strip in timed relation to the 
punching operation, fluxing means lying in said 
path for applying a quantity of flux to the end 
of Said Wire during its movement by the head in 
moving through Said path, means movable into 
alignment with said wire carried by the head for 
forming the pellet impaled on the end of said wire 
for causing it to fuse to said wire, means adjacent 
said path for directing heat into said path for 
heating said solder while in contact with a crystal 
to fuse said solder and to attach the Wire to a 
crystal, and means movable into said path for 
severing said Wire a predetermined distance from 
Said head to form a point on the severed end of 
said Wire remaining in said head. 

8. An apparatus for attaching a Solder pellet 
to a wire comprising means for supporting a wire 
in a predetermined position, means for advancing 
a strip of Solder, means for punching a pellet 
from said strip and impaling On Said Wire, and 
common means for actuating said advancing and 
punching means comprising a common actuator, 
a punch actuating lever positioned to be actuated 
by said common actuator, a pawl and ratchet for 
actuating Said advancing means, a plunger for 
actuating the pawl, and a lever positioned to be 
actuated by said common actuator and to Operate 
said plunger. 

9. In an apparatus for soldering a lead wire 
to a crystal, a head for guiding and Supplying a 
Wire, means for carrying said head in a prede 
termined path, and means in said path for impal 
ing a pellet of Solder on said Wire comprising a 
reciprocatory punch, means for positioning said 
head to align the wire carried by it in alignment 
With said punch, a die for cooperating with said 
punch, means for feeding a strip of solder between 
the punch and die, and means for actuating said 
punch to punch a pellet of solder from the strip 
and force it through the die and onto the Wire. 

10. In an apparatus for attaching a lead wire 
to a crystal, means for supporting a wire in a pre 
determined position to receive a pellet of solder, 
means for applying said pellet of solder to the end 
of Said Wire including a punch and die assembly 
Operable in a single stroke to punch said pellet 
Of solder from a strip thereof and to impale it on 
said Wire, said punch being movable coaxially of 
the Wire in said predetermined position to carry 
the pellet through the die to the wire, a lever arm 
for moving said punch relative to said die, a pair 
of rollers for advancing said strip to position be 
tWeen the punch and die, and common means for 
operating said lever arm and actuating said 
rollers. 

THOMAS A DANIEL. 


