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1 : .

This invention relates to punching and apply-

ing apparatus and more particularly to appara-

tus for punching solder discs from strips of solder

having an adhesive material on one surface there-

of and applying the discs to articles such as crys-
tals.

. In the manufacture of crystals for use in the
communication arts, whether the crystals be pro-
duced from gquartz or synthetic structures they
are of an inherently brittle nature requiring con-
siderable care to avoid damage thereto. The
small erystal wafers before they are embodied in
electrical units of which they are to become parts
of the main structures are provided with one
or more lead wires secured to opposing surfaces
thereof. The lead wires are secured to the sur-

faces of the crystal by the process of soldering

requiring initially, the securing- of -a solder disc
to the crystal wherever it is desirable to secure
a lead wire:

An object of the mventlon is to provide an ap-
pa,la,tus which is simple in structure and highly
efficient in punching a part from a supply of
material and applying the part to an article..

With this and other objects in view, the in-
vention comprises a punching and applying ap-
paratus embodying means to hold an article in
a given position with respect to a die which co-
operates with a punch capable of punching a
part from a material fed to the die and to move
the part on to the article.

More specifically the apparatus 1ncludes a hol-

low punch connected. with a mechanism to cre-
ate a vacuum in the punch during and subse-
guent to the punching operation whereby the part
punched from the material may be held on the
end of the punch for movement into and through
a heating element which will heat an adhesive
material disposed upon one surface of the part
for adherence to the surface of the article wher-
ever the part is applied through continued move-
ment of the punch. In the present embodiment
of the invention the article is a synthetic erystal
disposed in a holder and heated to a given tem-
perature before it is placed in the apparatus
whereby the application of the heated part will
not damage the crystal. Furthermore, the
punches are disposed in aligned pairs carried by
umts which include cushioning springs to avoid
damage to the crystal during the application of
the parts, cut from their respective solder strips,
to the opposing surfaces of the crystal. .
" Other objects and advantages will be apparent
from the following detailed description when con-
sidered in conjunction with the accompanying
drawings; wherein

(CL 154—1)
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PFig. 1 is a top plan view of the apparatus,hi)or-
tions thereof being shown in section;

Fig. 2 is a vertical sectional view taken along
the line 2—2 of ¥ig. 1;

Fig.3isan enlarged fragmentary sectional view
taken along the line 3—3 of Fig. 2;

Fig. 4 .is a fragmentary detailed v1ew taken
along the line 4—4 of Fig. 3;

Fig. 5.is a front elevational view of the ap-
paratus portions thereof being removed;

Fig, 6 is an enlarged fragmentary sectional view
taken along the line 6—6 of Fig. 1;

Fig. 7 is a fragmentary sectional view taken
along the line T—1 of Fig. 6;

"Fig. 8 is a fragmentary sectional view taken

along the line 8—8 of Fig. 1;

Fig. 9 is an enlarged fragmentary sectional
view taken along the line 9—§ of Fig. 1;

Fig. 10 is an isometric view of the article to
which the parts or solder discs are to be ap-

_ plied;

25

"Pig. 11 is an isometric view of the article after
the parts have been applied thereto; and

Fig. 12 is an enlarged isometric view of g strip
of material from whlch the parts are to be

o punched.
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Referring now to the drawings, attention 'is
first directed to Fig. 10 which illustrates an arti-
cle 20 to which parts 21, Fig. 11, are to be se-
cured. The article 20 or synthetic crystal is much
smaller and relatively thin as compared to the
illustrations in the drawings.
 Fig. 12 illustrates the material from which the
parts 21 are to be produced. This material in-
cludes a strip 23 of solder having one surface
provided with a heavy coating of adhesive mate-
rial 24, As illustrated in Fig. 1, two arcuate
troughs 25 and 26, U-shaped in cross-section, are
supported to receive the strips of material 23 and
guide them to dies 21. The strips of material
when after passing through the dies extend be-
tween feed rollers 28 which are rofated inter-
mittently to advance the strips of material after
each punching operation. Punching units 30 are
supported by parallel rods 31, which are supported
adjacent their centers by a vertical bracket 32.
The bracket 32 extends upwardly from a base 33,
upon which it is mounted, and has its upper sur-
face ' 35 positioned to support a holder indi-
cated generally at 36. The holder 35 is the sub-
ject matter of a copending application of G. W.
Soderman, Serial No. 55,577, filed October 27,
1948.

In general, the holder includes a main member
37 and a companion member 28 normally urged
toward each other by split eylindrical springs 39
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disposed at the outer ends thereof to firmly hold
the article or crystal 20 therebetween. The
main member 37 is larger than the companion
member 38 and when disposed upon the surface
35 the ends of the main member nay rest against
shoulders 40 of the clamping mechanism shown
in Fig. 1. Movable jaws 42 are slidable longitu-
dinally in apertures 43 of the bracket 32 and are
normally urged toward the shoulders 40 by their
respective springs-44 to firmly clamp the ends of
the main member 37 of the holder 36 in a fixed
position with respect to the units 39. 'The clamp-~
ing jaws 42 have portions 46, which extend
through apertured lugs 47 to be engaged by an
eccentric membker 48 of an actuating unit indi-
cated generally at 50. An end portion 51 of the
- eccentric member 48 is journalled in a suitable
bearing 52, while a similar portion 53 disposéd
in axial alighment therewith, is journalled in a
bearing portion &4 and has a sleeve 55 mounted

on the outer end thersof together with a control

finger 56. A handle 58 mounted on the otiter
end of the sleeve 55 provides means for manual
actuation of the eccentric member 48 between
limits determined by the finger 56 striking spaced
pins 60 and 8/, constituting the open and closed
positions for the clamping jaws 42. This mecha-
nism ‘as shown in Fig. 1'i§ in its closed position
with the finger 56 engaging the pin €9. Move-
ment of the handle 58 to rock the eccentric mem-
ber 48 clockwise until the finger 56 strikes the
pin ‘61, will cause the eccentric member to move
the portions 46 of the clamping jaws 42 to move
to the right simultaneously moving the clamping
jaws 42 away from the shoulders 40 to free the
holder 36.

The dies 27 shown in Fig. 3 are supported by
vertical members 65 mounted on- the vertical
bracket 32 by suitable means 66 and having
aligned apertures §7 to receive the inner portion
68 of the dies 21. 'The dies are held in place
by the aid of screws £9 disposed in threaded aper-
tures of the vertical members 65 whereby the

cavities 70 will be disposed in alignment with

each other and with the portions on the article
or crystal 20 where the parts 2f are to be ap-
plied. Passageways T1 are provided in the dies
21 .to guide the materials 23 in given paths
‘through the dies. :

Heating elements 73 in the form of electrical
coils are supported in pairs by vertical members
15 ‘parallel with their respective vertical mem-
bers- 65 ahd secured to the bracket 32 by the
same means 66. Only the main portions of the
heating elements 13 are shown in Fig. 8, the com-
plete formation of the elements and their ter-
minals being shown in Fig. 4. A central ter-
minal 16 is electrically connected to both heat-
ing elements 73 of its respective pair, the op-
posite ends of the heating elements being eon-

nected electrically to their respective terminals

11 and 18. With this arrangement, either one or
both. of the heating eleménts may be employed

depending upon whether or not one or two parts

21 are to be applied to each side of the article.
‘The punch units 33, shown in detail in Fig. 9,
have carriages 80 apertured to receéive bearings
8t (Fig. 5) disposed concentric with the parallel
rods 31 for sliding movement of the carriages 80
with their punch units on the rods relative to
the dies 271. ‘The upper end of each carriage has
an aperture 82 therein to receive a housing 83 for
removable mounting in the earriage where it is
normally locked in place by a pin 84 receivable
in an aperture 85. The pin 84 carries a handle

4 ‘
86 at its outer end, by the aid of which it may be
moved outwardly a given distance to be free of
the aperture 85 should it be desirable to replace
the present housing supporting two pistons for
a housing supporting only one piston. The pin
84 has a flattened surface §7 to ride against a

- laterally projecting pin 88 to limit the distance
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the pin 84 moves outwardly.
- Hollow pistons 90 (Fig. 9) which in the present
embodiment of the invention are modified hy-

‘podermic heedles, are supported in parallel posi-
‘tions by members 81 mounted for sliding move-
~ment in parallel apertures in the housing. - The

members 81 have collars §2 to abut against a sur-
face 93 of the housing 83 during the punching
operation. .Inner members 94 are connected at
their inner ends to the members 91 and extend
through parallel apertures in a cover 95 for the
housing where their outer ends are connected to
flexible tubes 96, the tubes -in turn being con-
nected to a suctlon supply (not shown) a valve
97 (Fig. 1). The pistons 90 are in alighiment
with their respective cavities 78 of the dies 27,
the ends of the pistons remaining in the outer
portions of the dies during advancement of the
materials 23. - Springs 98 are disposed concen-
tric with the inner members 94 (Fig. 9) between
the cover §5 and enlarged ends 99 -of ‘the inner
members to provide resilient cushions to .com-
pensate for variations in thickness of the dr-
ticles and lack of perfect-setting of the operatmg
mechanism for the pistons 99.

The operating mechanism for the pistons .90
constitute means for simultaneouly moving the
catriages 88 toward and away from each otheér is
shown mainly in Figs. 1, 2 and 8. ‘This mecha-
nism includes a wheel 180 supported at 104 for
rotation in an aperture in the vertical bracket 32
and having eccentric members 102 and 103
fixedly mounted thereon.  The members 102 and
103 are cylindrieal in general contour with their
centers equally spaced upon substantially -di-
ametrically opposite sides of the axis of the
wheel 100.  The wheel is rotated by the aid of
a handle 135 and has 4 recess 106 disposed in its
inner surface to register with the spring pressed
plunger {07 when the wheel is in its heutral posi=
tion. A connecting element 108 apertured at {09
to receive the eccentric member 102 extends be-
yond its respective carriage 80 where it i§ pro-
vided with an aperture 110 to receive an ‘eccen-
tric portion {11 of a connecting member 112.
The inner shank (14 of the member 112 extends
into an-aperture (15 in the adjacent carriage 80
and the position of the carriage may be varied to
vary the position of the punch unit 30 carried
thereby relative to its die 21 by rotating the
member (12 until the desired adjustment has
been ¢completed after which the member ‘may be
locked in place by a set screw 116,

A connecting element 118 similar in eontour
to the connecting element 108 is provided for the
eccentric member 163 having an aperture 119-to
receive the eccentric member and an aperture
120 adjacent its outer end to receive a variable
connecting mechanisin including an eccentrie
member 122, The inner end of the member 122
extends into an apérture 123 of 'its respective
carriage 89 while the outer end of the eccentric
member supports 4 dial 124 movable relative to
a pointer on the connecting element (18 and
provided with indications whereby the carriage
80 with its punch unit 30 may be moved meas-

" ured distances froin its piihch or the articlé to

({

compensate for variations in the thicknesses of
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the"articles: disposed in the apparatus. There
are numerous sizes of articles or crystals which
may receive thie'parts 21 in this apparatus... The
various known sizes of crystals vary also in thick-
ness,~plus-or minus given limitations. Adjust-
ment of.the eccentric member {24 is made to
condition the :apparatus for crystals of various
sizes and thus various thicknesses, while. the
springs 98 in the punch units 30 compensate for
the plus or minus. variations in the thickness of
each crystal. ‘A pointer 126 has its upper end
126 positioned.to register with a mark 127 on
the wheel 100 ‘whereby the ends of the pistons
80 supporting ithe parts 21 may be located in
the heating elements 13 prior to their movement
on to the article 20.

~The méechanism for intermittently feeding the
material 23 to’ the ‘dies 27 is shown in Pigs. 1, 2, 6
aiid 7. This ‘mechanism is directly responsive
to the actuation of the punch units 30 or their
carriages 80 by the aid of arms 130 extending
rearwardly from the carriagess and having
notches 131 therein to receive actuating rods 132.
The rods 132 have their outer ends extending
through apertures in vertical members 133 which
cooperate with the arms 130 in supporting the
rods, the vertical members being mounted upon
the base 33. Nuts 134 mounted -on the outer
threaded ends of the rods 132 and adjustable
thereon to vary -the strokes of the.rods in-their
reciprocable movements are positioned' to abut
against the outer surfaces of their vertical mem-
bers 133. Sprmgs {35 disposed concentric with
the rods between the vertical members 133 and
nuts 136, threadedly disposed on the rods, nor-
mally urge the rods inwardly toward the vertical
bracket 32.
therein including a groove 139 in one wall of the
aperture to slidably support pawl-like members
140 mounted on the inner ends of the rods 132.
Sprmg pressed plungers 141 are positioned to en-
gage ‘flat surfaces of the pawl members (40 nor-
mally urging the pawl members into engagement
with their respectlve ratchets 143. 'The ratchets
143 are mounted - upon vertical shafts (44 which

are journalled in bearing-like apertures 145 of

their bearing brackets $46. Pinions 141 are
mounted on - the shafts 144 adjacent their
sprockets 143 while one of the feed rollers 28 of
¢ach pair is mounted on the outer end of: its
respective shaft, the feed rollers having their
peripheries serrated for positive engagement
with the materials 23. The other serrated feed
rollers 28 are mounted on the outer ends of shafts
151 parallel with the shafts 144 and journalled
in bearing-like apertures 152 of the bearing
bracket;s 146. Pinions {53 mounted on the lower
ends of the shafts 151 interengage the pinions
{41 to be driven thereby in opposite directions
whereby the driving rollers 28 in each pair will
cooperate to advance their materials 23 a given
distance during each operating cycle of the feed-
. ing mechanism. Retaining springs (5% mounted
.at 156 (Fig. 2) on their respective bearing
brackets. 146. have downwardly extending por-
tions 157 positioned to engage the teeth of their
ratchets 143 to hold the ratchets against move-
ment in the reverse directions, but to allow the
ratchets to be rotated intermittently by their
pawls to feed the materials to their dies.
-Considering. now the operation of the appa-
1_atus, let it be assumed that materials 23 con-
stituting strips of solder having coatings of ad-
hesive materials 24 on the inner surfaces there-
of,.are initially fed through the dies and between

10

13

30

%

The bracket 32 has an aperture (38 =
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" (Fig. 1).
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the feed rollers 28. In the -present embodiment
of the invention, the synthetic crystal 20 and its
holder 36 is heated to a predetermined tempera-
ture in an oven prior to being placed in the ap-
paratus whereby the application of the heated
parts 21 to the opposing surfaces thereof will
not damage the crystal.. The holder with :the
crystal is placed in ifts proper position on the
vertical bracket 32, with the main member 37 of
the holder disposed ‘against the shoulders 40
The handle 58 is moved counterclock<
wise (Fig. 5) to move the control finger 56 from
engagement with the pin 61 into engagement
with the pin 60 causing:the eccentric member 48
to free the portions 4§ and the movable. jaws 42

- to move to the left (Fig. 1) under the forces of

their springs 44 -until the holder is clamped
against ‘the shoulders 40. During the loading of
the holder with the crystal in the apparatus, the
wheel {00 is in its neutral position with the
plunger 10T (Fig. 2) entering the recess 106.
The operator then rotates the wheel causing the
eccentric members 102 and {03 to move. their
connecting elements (08 and {8 inwardly mov=
ing the cafriages-80- with their punch units 30 -

© inwardly simultaneously causing the-punches 90

to punch the parts 21 from the materials. 23 and
move the parts inwardly, supported by the inner
ends of the punches due to the existence of suc-=
tion in the hollow pistons. - The pistons 90 are
moved inwardly toward the. article until they
are positioned in the heating:elements T3 where
they remain a given interval of time until the
adhesive material 24 is heated sufficiently-to be-
come softened so that it will adhere to the ar-
ticle. The position of the parts 21 on:the ends
of the pistons within- the heating elements:is
determined by the rotation of the wheel {00. (Fig.
8) until the mark (21 registers with the pointer
126. After the length of .time has elapsed to
heat the adhesive material on the parts, con-
tinued movement is applied to the wheel 100
causing continued inward movement of the car-
riages with their piston units to move the parts
into engagement with the opposing surfaces of
the crystal or article. The particular structure
of each piston unit 30 is such that when the ends
of the pistons 90 engage the material 23 the
springs 98 will be compressed until the shoulders
22 engage their surfaces 93 of the housings 83
providing positive supports for the pistons while
punching the parts 21 from the material 'This
positive action is desirable and necessary durmg
the punching of the parts whereas it is preferred
that the pistons be cushioned ‘during the ap-
plication of the parts to the article. The cush-
ioning means is embodied in the springs 98
which enable satisfactory application of the parts
to the article without damaging the article. The
pistons are limited in their movement toward
the article whereby the carriages 80 will not
move toward each other or toward the article
sufficient distances to cause the surfaces 93 of
the housings 83 to engage the shoulders 92.°

After the parts 21 have been applied ‘to the
article, a reverse movement is applied to the
wheel 100 or if desired, the wheel is continued in
the same direction to complete one revolution
returning the recess 106 to the plunger (07, thus
returning the carriages 80 and the piston units
30 to their normal positions moving the pistons
80 free of their materials 23 for advancement of
the material. During outward movement of the
piston units 30 the arms {30 will engage the nuts
136 of the rods 132 to move the rods desired dis-
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tances to cause the pawls {40 to _rotate the
ratchets 143 the distance of one tooth of-gach

ratehet, causing rotation of the shafts (44 and

151 through their connecting pinions 147.and 153
simultaneously rofating the said feed rollers-28
given distances to advance the materials. 23.
The apparatus imay be made ready to receive
another article with its holder after the present
holder and article are removed therefrom
through the actuation of the handle 58 to move
the econtrol finger 5§ from engagement with the
pin 60 into engagement with the pin &1.

It is to be understood that the above dezcribed
arrangements are simply illustrative of the ap-
plication of the principles of the invention. - Nu-
merous other arrangemernts may be readily de-
vised by those skilled in the art which will .em~
body the principles: of the invention zmd fall
within the spirit and scope thereof.

What is.claimed is:

1. An-apparatus for punching a part from a
material, having an adhesive coating on one sur-
face thereof, and applying the part to an atiicle,
the apparatus comprising a die formed to receive
the material, means to support an article adja-
cent the die, a punch movable through the ma-
terial and the die to the article to punch a part
from the material and place it on the article with
the adhesive surface adjacent the arficle, and-a
heating unit interposed between the die and the
article adjacent the ‘path of the punch to heat
and thus soften the adhesive coating on the par:,

prior to its application to the article.

2. ‘An apparatus for punching parts from ma-
terials having adhesive surfaces and applying the
parts to opposing surfaces of an article, the ap-
paratus comprising means to singly hold articles
of various thicknesses at a receiving position,
dies, to receive materials having adhesive sur-
faces disposed at opposite sides of the receiving
position, punches for the dies movable through
their materials and their dies to their respective
sides of the article to punch parts from their ma-
terials and place them on the adjacent surfaces
of the article, and 4 mechanism to cause move-
ment of the punches including relatively adjust-
able elemeénts to vary the positions of the punches

relative to each other to compensate for the vary-.
ing thicknesses of the articles wherehy the palts'

punched from the materials will be disposed .on
the opposing surfaces of the article substantially
simultaneously. R

3. An apparatus for punching parts from ma-
terials having adhesive surfaces and applying the
parts to opposing surfaces of an article, the ap-
paratus comprising means to support an article
at a given position, dies, to rececive the materials,
disposed at opposite sides of the article, punches
for the dies movable through their materials and
their dies to their respective sides of the article
to punch parts from their materials and place
them on the adjacent surfaces of ths article, o
mechanism operable to simultaneously actuate
the punches to cause them to punch the parts
from the materials and apply the paris singly to
articles of various thicknesses, and an eccentric
element in the operable. mechanism movable to
vary the relative movement of the punches to
compensate for variations in the thicknesses of
the successive articles.
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& main member and-a companion member urged
toward éach other to hold an.article therebe~
tween, :the apparatus comprising means to suc-
cessively. clamp the holders with their articles
whereby the main members with the:adjacent
surfaces of. the articles will be singly held at a
given-position while the companion members and
the other surface of the article will bé disposed
var1ed distances from the given position depend-
ing upon the varied thicknesses of the articles,
dies to receive the materials disposed at opposite
sides of the given position, punches for the dies,
4 mechamsm operable to actuate the: nunches to
causé them to punch the parts from the materials

‘and apply them to the article, and an eccentric

element, included in the mechanism movable to
cause. va.riatlon in ‘the’ position of one of the
puniches “relative to the. sald. given pOSition to
compensate for the. thickness of the article
whereby the punches will apply their parts to
their. respectlve surfaces of the article snnulta.ne-
ously .

5. An apparatua fo1 punchmg paris from a
stnp of :solder -having -an adhesive material on-
one surface thereof ‘and applying the solder parts
to articles whereby terminals may be soldered to
the articles; the apparatus comprising a dle,
means to guide the solder sirip-adjacent the die;
means- to support the:articles singly at a given
position relative to the die, a hollow punch mov-
able - through. the solder and adhesive material
and -through the ‘die to punch a part from the
solder and material and force it into close en-
gagement with the article to cause the material
of the part to adhere thereto, means to create
a suctlon in the punch to hold the part on the
end thereof until it is. disposed “in engagement
with the article, and a heating element inter-
posed between the die and the article adjacent
the, path of the punch to heat-and thereby soften
the adhesive. material before it reaches the ar-
ticle.

6. An apparatus for punching parts from
stnps of. solder having adhesive materials on
given surfaces thereof and applyxng the parts to
opposing surfaces of articles wheréby terminals
may-be soldered to the said surfaces of the ar-
ticles, the apparatus comprising - spaced dies,
means to feed the strips to the dies, means inter-
posed between the dies to support .the articles
at .given positions relative to the ‘dies, hollow

- punches, means to create a suction. therein, and

a mechanism operable to move the punches

. through the solder and adhesive materials of the

69
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4. An apparatus for punching parts from ma-

terials having adhesive surfaces and applying the

parts to opposing surface of articles of warious

thicknesses disposed in like “holders each having

75

strips and through the dies to punch parts from
the.strips and force them into close engagement
with theé opposing surfaces of the supported arti-
cle to cause the materials of the parts to adhere
thereto. .

7. An appar atus for punching parts from strips
of solder havifig adhesive materials on given sur-
faces thereof and applying the parts to opposing
surfaces of articles of varying thicknesses where-
by terminals may be soldered to the said surfaces
of the articles, the apparatus comprising spaced
dies; means to feed the strips to the dies, means
interposed between the dies to support the arti-
cles at given positions relative to the dies, hollow
punches, means to create a suction therein, 2
mechanism operable to move the punches through
the solder and adhesive materials of the strips
and ‘through the -dies to punch parts from the
strips and force them into close engagement with
the ‘opposing surfaces of the supported article to
énuse’'the materials of the parts to adhere thereto;
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and resilient elements in the operable mechanism UNITED STATES PATENTS
to cause movement of the punches varied dis- Number Name : Date
l;amcesf towaléi ézlllle }?;ticle to compensate for arti- 1,122,280  Kempshall _________ Dec. 29, 1914
cles of varied thicknesses. 1,619.354  MacDonald ... Mar. 1, 1927
ARMEN FERMANIAN. 5 1,921,808 Cohn ._——_o________ Aug. 8, 1933
GEORGE W. SODERMAN. 1,995,077 Perryman ......-._ Mar. 19, 1935
WILLIAM J. WORKMAN. 2,112,419  Krause -....___ Mar. 29, 1938
2,322,298 Johnston ... June 22, 1943
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