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1

This invention relates to article assembling ap-
paratus and more particularly to apparatus. for
assembling the plate elements of vacuum tubes.

In some vacuum tubes, a tubular plate element
having three equally spaced webs is formed from
molybdenum. It has proven desirable to form
these plate elements in three parts, each of the
parts including an arcuate portion of the wall of
the tubular plate element and two flanges ex-
tending outwardly radially at the end of the arc
portion whereby the complete element may be
assembled by attaching the flanges or webs to-
gether, preferably by staking the flanges.

It is an object of the present invention to pro-
vide a simple apparatus for expeditiously assem-
bling the parts of a vacuum tube plate.

In accordance with one embodiment of the in-
vention, a slidable fixture is provided, which is
adapted to be slid across the bed of a punch press
into position under the ram of the press. The
fixture has mounted on it an annular oscillatable
cam plate, carrying a cam roller for actuation by
the punch press and having grooves therein for
simultaneously driving three sets of staking tools

and three sets of crimping tools which are slid-

able to work upon the extending webs or flanges
of a three-part plate assembly whereby all of the
staking operations are performed on the down-
stroke of the punch press and all of the crimping
operations are performed on the upstroke of the
ram of the press. ‘

A better understanding of the invention may
be had by reference to the following detailed de-
seription when considered in conjunction with
the accompanying drawings, wherein

Fig. 1 is a plan view of the bed of a punch press
with a portion of the cam roller actuating mem-
ber mounted on the ram shown in section and with
the slidable plate shown in its inoperative position
prior to being slid under the ram of the press;

Fig. 2 is a view similar to Fig. 1 except that it
shows the slidable plate in position under the
ram of the press and shows the oscillatable cam
plate carried by the shdable plate in its operated
position;

Fig. 3 is a vertical sectional vxew taken sub-
stantially along the line 3—3 of Fig.-2 in the
direction of the arrows; '

Fig. 4 is a vertical sectional view taken sub-
stantially along the line 4—4 of Fig. 2 in the di-
rection of the arrows;

Fig. 5 is a fragmentary plan sectmnal view. on

an enlarged scale taken through the center of the
apparatus,; as shown in plan in Fig. 2, showing the
stakmg tools in their operative position;
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. Fig. 6 is a still further enlarged view of a frag-
ment of the mechanism shown in Fig. 5 and show-

_ing the contour of the staking fool in detail;

Fig. 7 is a fragmentary detailed view showing
the crimping tool in its opera,tlve position and a
portion of the staking tool m its retra,cted moper—
ative position;

Fig. 8 is an end view of the pomt of the stakmg

tool; -
Figs, 9 and 10 are fragmentary secmona.l v1ews
taken substantially along the line 8-—8 of Fig, 2
in- the direction of the arrows, showing “a ‘trip
lock for the slidable plate in its opera.twe and
mOperatrve positions, respectively;

Fig. 11 is a plan view of the vacuum tube plate
assembly which is formed in the. appara,tus, and

Fig. 12 is a side elevatlonal v1ew of the struc-
ture shown in plan in Fig. 11." -

Referring to -the dra.wmgs Wherem like ref—
erence characters designate the. same -parts
throughout the several views, "particular refer-

ence being first had to Figs. 11 and 12, wherem

the article assembled in the a,ppa.ra.tus is shown
in detail; it’ will be seen that the vacuum tube
plate assembly IB is comprxsed of .three pa.rts i1,
18 and 19, "he pa,rts each mclude a segment
of a tube and outwardly extendmg ribs.or flanges,
the part 19 having flanges 20 and 21, the part
18 having flanges 22 and 23 and the part i1 hav-
ing flanges 24 and 25. The flanges 21, 22, 23 and
24 all comprise flat extensions formed mtegra,lly
with the parts 17, 18 and 19, whereas the flanges
20 and 25 have ridges 26 and 21, respectively,
formed therein. When the plate assembly is
staked together, as shown at 28, 29 and 30, the
ridges 26 and 21 cooperate to-form a passage in
which a mounting post may be sultably secured.
The plate assembly 16 may be assembied and
the various parts thereof attached.together by
staking them in the apparatus shown .in plan
view in Fig. 1, wherein a slidabie plate 40 is shown
mounted on a bed plate 41 suxtably mounted on
the upper surface of a bed 42 of a punch press
The slidable plate 40 extends under gulde rails
43 and 44 suitably attached-to the- bed plate 41
and provided with stops-45 and 46 for limiting
the movement of the slidable: plate: 40.toward
the front of the machine. The slidable plate 40
is ‘provided with a ‘pair of handles 4T a,nd a8
whereby the plate may be manipulated to move
it from the position shown in Fig: 1 to the posx-
tion shown in Fig. 2 and vice versa. ;
Suitably attached to the upper. surface of the
slidable plate 40 are a series of segmental pla,tes




49, 50, 51, 52, 53, 54, 56, 56 and 57, around which

there extends an annulayr . oscillatable -cam plate :
58. The cam plate 58 is held down around the -

. segmental plates £9 and 5T by a series of retainer
i blocks 59, 68, 61 and 62, one of which, thaf is,
‘. ‘retainer block B, also serves-as a stop . against

_  whichan a,butment member 63 will strike to limit

- 1.-the oscﬂlatory movement - of the plate B8 in a
. counter-clockwise direction. Fixed to the oscil- .
- latable cam plate 58 is & cam roller supporting.190-

“ment of the ram of the punch press and the

. 2,404,197
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block ©4, which carries freely rotatable at the ©
end of it a cam roller 85 for engagement with a | .

+ cam slot §6, which is, in turn,-formed in a cam
“plate 81, attached to a head plate 68. The head
plate 68 is, in turn, suitably mounted on s ram

69 constituting a part of the punch press ‘mech- |

have been staked by..the staking tools.. The
method of staking and the crimping tools per se
are described in detatil and claimed in the co-
pending application of E. Sirp, Serial No. 491,128,
filed June 17, 1943.

In addition to carrying the cam plate 87, the
head plate 68 of the punch: press carries a pair
of guide.sleeves 187—187, which cooperate with
guide pins {88—1988 extending upwardly from the
slidable plate 48, thus to insure the proper align-

mechanisms mounted on the slidable plate 4§.

“Fixed to the underside of the head plate 68 is a

. release pin 108, which, as seen most clearly in

15

Figs. 2, ¢ and 10 is adanted to engage a latch

: member {18 at the bottom of the stroke of the

.anism which may. be of any suitable construction. .

| The block €4 oscillates between the edges 70 and-.

11 of & cut-out formed in a cover plate 12, which

L is attached to the upper surface of the segmental

B plates- 48 to 5T, and is notched: to Teceive the

| retainer ‘blocks 59 60, 5! and 62,

“When the block B4°1s oscillated ‘due to the en-
: gagement of the cam roller 65-with the cam slot
.66, threg cam. slots 13,14 ‘and- 15 formed -in-the

© cam plate 58 will serve to-actuate three sets of

- staking pins designated as 18,11 and 18, respec-

“ tively.” “The’ éam ‘slots “73; 74 and 75 have cam
rollers 719, 89 and 8- extendmg into them for-ac--

| ‘tuating cam slides 82, 83-and-84, respectively, on

' “which the staking pins-16, 17 and 18; -respective- '

. 1y, are-fixed; "The cam slides 82,88, and 84 ride
“in”® the passageways “formed 'by the -segmental

20

- punch- press.

The latch member {10 is seated in
a tapered aperture ii{{ formed in a bracket {12
and is normally urged upwardly by a compression
spring {i3 to the position shown in Fig. 9. The
compression spring 118 is seated in a pocket 114

' -ang engages the latch member {18 eccentrically

25
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. plates 53_and: 54, 50 and-5{;-and 56 and 57, re~ -

" “spectively; to engage the series of staking pins T8,
1T and 78, with the flanges 2{ and £2, 20 and 2§

B -and 28 and 24, Tespectively, which are held in po- -

! sition: between the’ segmenta,l plates 55 and 56, 53

“and ‘52, and 48 and 50. - It should be noted that_
40

' “the-inner-ends ‘of the segmental plates 48 and 59,
- 52 a,nd 53 and 55 and 56 are‘rounded slightly to

‘ ‘Teceive the parts of the vacuum tube plate assem-

“olyand that- these segmental -plates ‘are spaced

35

“apart slightly to permit the:parts of the vacuum

~tube plate assembly to.be inserted between them

. when the slidable plate 48 is-in the position shown -
in‘Fig. 1; a central aperture 90 being provided for ,

| this purpose irr the cover plate 12.

- In addition to the cam slots 73, 14 and 15, the
- cam plate 58 has three cam slots 8i; 92 and 63
. “formed in-it in  which ride cam rollers-94, 85 and

50

86, respectively. The cam rollers 84, 95 and 96 °

. are mounted -adjacent the end of cam slides 87,
98 and 99, all of the same construction, and car-
rying crimping tools 106, 181 and 182.. The
¢ crimping tools are all of the same construction
- and have a guide projection 193 surrounded by
an annular shoulder 104, which cooperate-to de-

55

¢ fine the operating face 165 of the tools. Itshould :

- be noted at this time that the annular oscillatory

60

- cam plate 58 normally rests in the position shown: |
i in Fig.1.--In other words, the timing of the punch

_press is so arranged that the press will stop with
. the ram 69 slightly akove. its lowermost position.

i This mode of operation is provided since each of;’
‘92 and 93 is provided. with a

~the 'cam slots 81,
\‘bumping projection 108 which-engages the rollers
| 94,-95 and 96 to drive the crimping tools 169, 101
\-and 102 against the article being assembled: tw1ce

that is, once at the very. end of the cycle of the.

65

70

" press and once just before the end of the cycle

of the press. In thls manner, the parts-of the tube
element inserted in the apparatus when. the slid-

. able plate.40:is in the position shown in Fig, 1 will. *

' not be contacted by the crimping tools until they

75

“The bracket 1{6, as- seen most clearly in Fig. 2

by means of a set screw 131,
‘the tubular sleeve i 30°is threaded a8 shown at

so that when the release pin-169 pushes the latch
member {18 downwardly agamst ‘the action of the

‘spring i13, the latch member 118 will tilt and will

catch under- the shoulder ‘145 of a-bracket 116
mou"lted ‘on the rear: end ‘of the. slmable plate 498,

has a-cam surface 117 formed on it, which, when

the-plate 40 is slid to the posmon ‘shown in Fig, 2,
- will ‘engage the latch member - l Il) and cam it

aside to permit it to-engage a surface HG of -the
shoulder 118, thus to locate the slidable plate 43
in its rearmost position: unti]-the release pin 169
engages the latch member {16 and trips-the Iatch
member 46 t0 the ‘position‘shown in Fig. 10.- The
features of this trip lock mechanism are described
and claimed in'the co- pending: apphcatlon of F.
\lig Von'eyer Serial No 491 127, ﬁ]ed June 17

43,

A tubular sleeve 188 is fixed in the head plwte 68

2

132, to receive a plug 333 ‘which serves to com-
press.a spring 34 against a head 125 ‘formed on
a-locating pin 186, The locating pin'138 has an
sunular shoulder 137 -formed on it adjacent its

lower end for engaging the upper surface of the.

parts 17,48 and 15 of the vacuum tube plate as-

sembly (6 to clamp them against a knockout pin-

138, which extends through the shdable plate 43
and has a head 129 which rests on the upper sur-
face of the slidable plate 46 to serve as a base on
which the parts 17, 18 and {9 will rest when they
are placed in position to be worked upon. Ex-
tending downwardly from the main ‘body of the
locating pin 186 'is a rounded projection 140,
which will be pushed into. the center of the as-
sembled parts 17, {8 and: {9 to properly set them
against the ends of the segmental plates 48, 52,
52 and 53, 58 and 56 when the ram of the press
is moved downwardly After a staking and crimp-
ing operation has been completed by the appara-

‘tus and the slidable plate 40 has been slid pack to

the position shown in Flg 1, the knockout pin 138
will'be directly above an actuator rod {41; which

" is freely slidable in aligned apertures (42 and i43

in the bed plate 41 and bed of the press 42. The
actuator rod. {4l may be manually operated to
drive the knockout pin 188 upwardly to strip a
vacuum tube plate assembly 16 from the appara~
tus: after the parts thereof” have been s’caked to-

- géther.

A moré cdmplete understandmg of’ the appa-
ratus may be had’ by reference to the-following

y

The upper end of



: 5
brief description 6f the mode of operation thereof.
The three parts 17, 18 and 19 of the vacuum tube
plate assembly may be placed in the position
shown in Fig. 1, where the slidable plate 40 is in
its position at the front of the bed plate 4i. After
the parts 17, 18 and 19 have been placed in posi-
tion between the segmental plates 49, 50, 52, 53,
55 and 56, the operator may grasp the handles 41
and 48 and push the slidable plate 40 and all of
the parts carried thereby back to the position
shown in Fig. 2. As the slidable plate 40 ap-
proaches the end of its travel toward the rear
of the machine, the ¢am surface 117 will strike
the latch member (18 and will rock it slightly
in a clockwise direction, compressing the spring
{14 slightly. As the slidable plate 40 reaches the
end of its movement toward the rear of the ma-
chine, the latch member 110 will shap-back’ to

10

15

the position shown in Figs. 2 and 9, thus to lock .

the slidable plate against movement toward the
front of the apparatus until after the ram of the
press drives the release pin 109 against the latch
member 110 to shift it to the position shown in
Fig. 10. With the slidable plate 40 locked in the
position shown in Fig, 2, the guide pins 108 will
be in direct vertical alignment with the guide
sleeves 107 and the cycle of the punch press may
be started. It should be noted at this time that
the timing of the punch press is 5o arranged that
its cycle stops with the ram of the press moved
down slightly from its uppermost position. In
other words, the cycle of the press stops with the
cam roller 65 in the position shown in Fig. 1 and
with the cam plate 67 in the position shown in
Fig. 1.

After the plate 40 has thus been positioned
beneath the ram of the punch press, the press
may be operated to go through its complete cycle.
When the plate 40 reached its rearmost position,
the cam roller 65 was nested in the cam slot 66.
Thereafter, as soon as the cycle of the punch
press is started, the osciliatable cam plate 58
will move in a counter-clockwise direction from
the position shown in Fig. 1 to the position shown
in Fig. 2. In moving from the position shown in
Fig. 1 to the position shown in Fig. 2, the cam
plate 58 will, due to the interaction of the cam
slots 13, 74 and 15 and their associated cam rollers
19, 86 and 81, drive the cam slides 82, 83 and 84
to the position shown in Fig. 2. In moving to
the position shown in Fig. 2, the cam slides 82,
83 and 84 will drive the staking tools 16, 11 and
18 through the abutting flanges formed on the
parts 17, 18 and 9. The effect of this action is
illustrated in Figl 6, where the staking tool 11
is in its farthermost operative position and
wherein it has pierced the plates 25 and 20 and
partially formed clinching webs, as shown at 145.
As the punch press continues its cycle of oper-
ation, the cam plate 67 will move upwardly to
shift the cam plate 58 in a clockwise direction
until the cam slots 81, 92 and 93 cause the cam
slides 87, 98 and 99, respectively, to move inward
and clinch or crimp the webs 145, as shown in
Fig, 7, the operating face i05 of the crimping
tools 100, 101 and 102 serving ‘to. perform this
function. The cycle of the punch press will,
however, continue until the cam plate 58 rocks
back to the position shown-in Fig. 1 and, ac-
cordingly, the crimping tools 100, 101 and 102
will be pushed against the webs 145 a second time
by the bumping projection 106 provided near the
end of the cam slots 21, 92 and 83. As soon as
the punch press completes its cycle of operation,
the latch member 10 having been tripped by the

20
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‘releasing ‘pin 109 at the bottom of the stroke of

the punch press ram, the slidable plate may be
slid to the front of the press by means of handles
4T and 48 and the actuator pin’ 143 may be oper-
ated manually to drive the knockout pin 138 up-
wardly. In moving downwardly, the punch press
ram carried the locating pin 136 with it and the
shoulder 137 on the locating pin serves to properly
seat the parts 11, 18 and {9 on the head 139 of
the knockout pin 138. ] ,

Whatis claimed is:" . :

1. In an article assembling apparatus, means
for supporting a plurality of article parts in posi-
tion to be assembled, a cam plate encircling said
supporting means and having a plurality of cam-
ming surfaces formed in it, a plurality of. sets of
opposed, coaxially reciprocatable assembling-tools
slidable in said supporting means and operable
upon opposite sides of abutting article parts in
said supporting means, cam means slidable in said
supporting means and engaging said camming
surfaces for actuation thereby, and means for
oscillating said cam plate in opposite directions
to separately actuate opposed tools, one tool of
each set being operable on the paris in each
direction of oscillation of the cam plate.

9. An article assembling apparatus comprising
a support for parts of an article, a piercing tool
mounted for reciprocation in said support and
operable to pierce two abutting parts held in said
support for displacing the material of said-parts,
a clinching tool in alignment with said piercing
tool and mounted for reciprocation in said sup-
port to clinch the material of the abutting parts
displaced by the piercing tool, an annular cam
plate surrounding said support and oscillatable

_ for.alternately actuating the piercing and.clinch-
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ing tools, said cam plate in one direction of oscil-
1ation being operable to actuate the piercing tool
and in the other direction being operable to actu-
ate the clinching tool, and means to oscillate the
cam plate.

3. An article assembling apparatus comprising
a support for parts of an article, piercing and
clinching tools mounted for reciprocation in said
support, an annular cam plate surrounding said
support and oscillatable for actuating the tools,
and means to oscillate the cam plate, said cam
plate having cams formed therein for actuating
the piercing tools when the plate oscillates in one
direction and other cams for actuating the clinch-
ir}g tools when the plate oscillates in both direc-

ions. :

4, The combination of a punch press having a
reciprocatory ram and a bed with an assembling
means to be operated by the press comprising a
support for parts of an article, piercing and
clinching tools mounted for reciprocation in said
support, an annular cam plate surrounding said
support and oscillatable for actuating the tools,
means connecting the cam plate and press ram
to transmit motion from the ram to oscillate
the cam plate, said cam. plate having cams formed
therein for actuating the piercing tools when the
plate oscillates in one direction and other cams
for actuating the clinching tools when the plate
oscillates in both directions, and means on said

ram for positioning parts to be operated on by

said tools.

5. In an article assembling apparatus, a re-
ciprocatory ram, a plate positionable beneath said
ram; means for guiding the plate to position be-_
neath the ram, means for positioning blanks to
be assembled on said plate, cooperating tools re-
ciprocably mounted in said positioning ‘means,
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* an annular tool actuating cam surrounding said

_positioning means and -operable-to - sucecessively .

actuate said tools, and means on the ram. for-

actuating said tool actuating cam,- said- tooils
being arranged in -pairs to successwely operate
ocn the same ‘area of the blank.

6. In an_ article assembling a,pparatus a -re-
ciprocatory ram, a plate positionable beneath said
ram, means for guiding the plate to position be-
neath the ram, means for positioning blanks to
be assembled on -said plate; tools -reciprocably
mounted-in said positioning means, an annular
tool actuating cam surrounding said positioning
means, means on the ram for actuating said tool
actuatmg cam, and a cam roller mounted on said
tool -actuating cam -and -engageable with -the

1o

16

means on -the ram when the - plate 1s posmoned
beneath the ram.

7..In an article assembhng a.pparatus, a re-
ciprocatory ram;, a plate positionable beneath said

ram, means for guiding the plate-to position be-
~;neath the ram, means for positioning blanks to

be assembled - on-said plate, tools reciprocably -
mounted in -said. positioning means, an annular

‘tool actuating cam surrounding said positioning

means and-formed to actuate the tools in succes-
sion, and means-on the ram for actuating gaid
tool actuating. cam, said tools being operable in
automatlc succession by the cam in response to
the means ‘on the ram travelling in “both direc-
tions of its remproca’uon by the ram. i
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