
Dec. 15, 1953 E. B. SNYDER 2,662,967 
BONDING MACHINE 

Filed July 3, 1948 2. Sheets-Sheet l 

--- 

g Y -- s “lig 

: f 2ES 
S. still 5. SN SS TEI It ..m. Wy S HNS multi-Elza It N22 ENSwirl N E ENSS surrS 

I tra 
4. 6. 2 

2S: 3rver-to 

Alsworth B. Snyder 

% $2. & 42. ?ai 

  

  



Dec. 15, 1953 E. B. SNYDER 2,662,967 
BONDING MACHINE 

Filed July 3, 1948 2 Sheets-Sheet 2 

A Tiss 

--------- 

EN S S 

SSSSSSSSSSSSSSSSSSSSSSSye 

TF1. bi 
sySSSSSSSSSSSSSSSSSSSSSSSSSSSy 

€237 
tralia,SA 

re SNSSSNS 

3-11-vento/ 
AZZszovorf72 A. Snyder 

23 
%thless -224, ---f 2é4.--- 

fittboz-rc1 

  

  

  

    

  

  

  

  

  

  

  

    

      

  

    

    

  

  

  

  

  

  

    

  

  



Patented Dec. 15, 1953 
- 2,662,967 

UNITED STATES PATENT OFFICE 
2,662,967 

BONDING MACHINE 

Ellsworth B. Snyder, Somerville, N. J., assignor 
to The Singer Manufacturing Company, Eliza 
beth, N. J., a corporation of New Jersey 
Application July 3, 1948, Serial No. 36,907 

(CI.219-4) 9 Clainas. 
1. 

This invention relates to electronic Seaning 
machines which are more particularly adapted 
for bonding together plies of dielectric materials 
in continuous seams by the use of high frequency 
electric currents. 
The present invention is in the nature of an 

improvement in the electronic seaming machine 
disclosed in the U. S. patent of H. Hacklander, 
No. 2,432,412, decenber 9, 1947, and has for its 
primary object to facilitate the bonding of na 
terials varying in thickness during the Searning 
oparation. 

Afore specifically, this invention has for an ob 
ject to provide means for automatically control 
ling the depth of work-penetration by a Work 
engaging electrode of an electronic Seanning na 
chine throughout the searning operation, and in 
accordance with variations in thickness of the 
plies being bonded. 
Another object of this invention is to provide 

Work-controlled ineans for limiting the depth of 
penetration of the work by a work-engaging elec 
trode. 
A still further object of this invention is the 

provision of improved means for adjusting the 
minimum distance between the electrodes, 
With the above and other objects in view, as 

will hereinafter appear, the invention Com 
prises the devices, combinations and arrange 
ments of parts hereinafter Set forth and illus 
trated in the accompanying dra Wings of a pre 
ferred embodiment of the invention, from which 
the several features of the invention and the ad 
vantages attained thereby will be readily under 
stood by those skilled in the art. 
In the dra WingS: 
Fig. 1 is a vertical longitudinal section taken 

through the center of a machine embodying my 
invention. 

Fig. 2 is a left end elevation, partly in Section, 
of the machine shown in Fig. 1, the face-plate of 
the machine being removed to expose the Operat 
ing parts within the hollow head. 

gigs. 3, 4 and 5 are detailed sectional views 
taken substantially along the lines 3-3, 4-4 and 
5-5, respectively, of Fig. 2. 

In the embodiment of this invention selected 
for illustration, my improved bonding machine 
has a frame comprising a bed ) carrying an 
overhanging bracket-arm terminating in a 
hollow head 2. Journaled in bearings 3 and 
4 in the bracket-arm is a main shaft 5 hav 

ing a combined pulley and hand wheel 6 secured 
to its outboard end. The pulley 6 may be con 
nected to any suitable source of power for the 

5 

20 

2 5 

8 

3 5 

40 

45 

50 

55 

2 
purpOSe of lotating the shaft 5. journaled 
beneath the bed 0 in the bearings 7 and 8 is a 
Second shaft f8 arranged parallel to the main 
shaft 5; and secured to the shaft 9 intermediate 
its bearings is a feed wheel 20, the periphery of 
Which extends through a suitable slot in a plate 
2 carried by the bed 0. 
The rotary shaft 5 imparts an interinittent 

step-by-step rotary movement to the shaft i3 
through a mechanism comprising an eccentric 
22 secured upon the main shaft 5, a block 23 
Surrounding the eccentric, and a connecting rod 
24 having its forked upper end 25 engaging the 
Sides of the block 23 and its lower end pivotally 
connected at 26 to an arm of a one-way clutch 
28 which is secured to the shaft 9. 
Adjacent its upper end, the connecting rod 24 

has pivotally secured to it, at 29, one end of an 
anchor link 30, the other end of which is pivotal 
ly connected at 3 to a normally stationary crank 
arm 32 fulcrumed on a shouldered Screw 33 which 
is threaded into a bearing boss 34 formed on the 
bracket-arm ff. The arm 32 may be shifted 
about its pivot 33 by means of a bell-crank lever 
35 pivotally secured at 36 to the backet-arm . 
This mechanism for imparting a step-by-step no 
tion to the feed wheel 20 is fully described in the 
patent to Hacklander, No. 2,432,412, dated Decem 
ber 9, 1947, for a Bonding Machine, to which ref 
erence may be had for a more coimplete and de 
tailed description of the feeding mechanism. 
Journaled in a bearing 30 carried by the hol 

low head 2 is a vertically movable bar 41 (Fig.2) 
having Secured to its lower end a bracket 42 which 
rotatably carries an upper feed wheel 43. The 
upper feed wheel 43 is inclined at an angle to 
the vertical and its periphery is adapted to over 
lie and cooperate with the lower feed wheel 2 
to advance the material M. The vertically mov 
able bar 4 is constantly urged downwardly by a 
flat Spring 44, the ends of which bear upon the 
top of the bar 4 and stud 45. An adjusting 
Screw 46 is located intermediate the ends of the 
Spring for the purpose of varying the tension. 
This Spring 44, through the bar 41, functions to 
urge the top feed wheel 43 into yielding engage 
ment with the lower feed wheel 20 to grip the 
material therebetween. From the above descrip 
tion, it will be understood that the feed wheels 
20 and 43 impart a step-by-step motion to the 
material M. 
The hollow head 2 is provided with vertically 

aligned bearingS 47 in which an endwise recip 
rocatory electrode carrying bar 48 is journaled. 
The bar 48 is urged downwardly by a coil com 
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pression spring 49 which encircles the bar 48 and 
reacts between the upper bearing 47 and a split 
collar 5 adjustably clainped to the bar 43. The 
split collar 5 carries a laterally extending pin 
5 having on its free end a roller 52 which is 
located in a guideway 53 (Fig. 1) formed in the 
hollow head of the machine. This construction 
prevents the bar 48 from turning in its bearings. 
Threaded on the upper end 8' of the electrode 

bar 48 in an adjusting nut 55, with a reduced 
portion 56 which is embraced by a bracket 5, 
having a laterally extending pin 58 with a rollei 
59 journaled thereon and held against lateral 
displacement by a collar 69. In order to prevent 
the bracket 5 from turning and to guide it in 
a right line movement the bracket is foigned 
with laterally extending spaced arms 8 (Fig. 5) 
which embrace a guide-rib 62 carried by the 
hollow head. It will be understood that the ad 
justing nut 53 turns relative to the bracket 57 
and that the position of the bracket may be 
varied relative to the electrode-bar 68 by ad 
justinent of the nut 55. The nut 55 is held in 
its adjusted position by means of a locking bolt 
64 which bears on a shoulder 65 (Fig. 3) formed 
in the adjusting nut 55. 
The roller 59 is located above and cooperates 

With an eccentric fixed on the free end of 
the main shaft 5 and, when the shaft 5 is ro 
tated, the eccentric it will engage the roller 53 
and raise the bar 8 against the action of the 
Spring 49 through a part of each revolution of 
the shaft and will then move away from the 
roller and permit the Spring 49 to force the bar 
43 downwardly during the remaining portion of 
the revolution of the eccentric. 
The bar &S carries at its lower' end an upper 

electrode 83 which cooperates with a lower elec 
trode 8: liccated below the bed 9 of the na 
chine. 
CrOSS-Section and is Secured upon a block of in 
Sulating material 82 carried by a U-shaped strap 
83 fixed to the under side of the bed by the 
ScreWS 5. 

Froin the above it will be understood that the 
feed rollers 2 and 53 inpat a forward feeding 
in OWeinent to the Sulpeposed plies of plastic ma 
terial and then bring it to rest, and that the upper 
electrode 3 is moved in timed relation with the 
feeding rechanism and engages the naterial 
While it is at rest for the purpose of creating 
a bond between the plies. The electrodes 85 and 
8 are Supplied with a high frequency electrical 
Current thirough a coaxial cable 85; the elec 
trical connections between the source of high fre 
quency current and the electrodes being fully 
show and described in the above cited Hask. 
lander patent to which reference may be had 
for a detailed description. 

in order automatically to gointrol the depth of 
Work penetration of the electrode 89 through 
out the Seaning operation and in accordance 
with Variations in thickness of the work pre 
Sented to the electrodes, I have provided a vari 
ably positioned Stop-imechanism winich comprises 
an upstain ding extension 36 on the end of the 
preSSure-bal' is , the upper end of which under 
lies a link 35 of a bell-crank lever 88 pivoted at 
89 to the upstanding ears 9 of a block 9 a.d. 
justably Secured by a Screw 92 and slot 93 to the 
head of the machine. The other limb 94 of the 
bell-crank lever SS underies and cooperates with 
a doWinWardly inclined nose or cana-arm 95 
formed on the bracket i. 

... In the operation of my improved mechanism 

The lower electrode 8 is L-shaped in 
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4. 
for limiting and automatically controlling the 
depth of penetration of the material by the elec 
trodes, the electrode 33 is set by adjustment of 
the nut 55 So that the desired amount of Work 
penetration is obtained when the material under 
the electrode is at the minimum the machine Will 
be called upon to handle. This adjustment is ac 
complished by turning the shaft 5 until the ec 
centric is at its lowest position and the elec 
trode bar is urged downwardly by the Spring 49. 
With the parts in this position, the nut 55 is 
adjusted relative to the end of the bar, and the 
block 9 is adjusted by the screw and slots 92, 
93 until the predetermined minimum distance 
between the electrodes and the maximum time 
the electrode will remain at its lowest position 
is obtained. The adjustable parts having been 
set in their correct position, upon operation of 
the machine the material is advanced between 
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the electrodes and any change in thickness of 
the material in the Oilding zone will cause the 
roller presser 53 to move up and down in accord 
ance With the thickness of the material. his 
up and down riotion is in parted through the 
vertically movable presser-bar & and upstand 
ing rod 86 to the pivotally nounted Stop member 
or bell-crank lever 38. The shifting of the beli 
crank lever 88 about its pivot 89 varies the posi 
tion of the upstanding end 3i of the lever rela 
tive to the complemental cam-arrin or nose 95 
and the position of the end Sig of the lever func 
tions as a stop which determines the lowest posi 
ticn to which the electrode-bar 68 and the elec 
trode 89 can descend. From the above, it will 
be observed that the lowest position to which the 
electrode 83 will descend is determined by the 
thickness of the material between the feed wheels 
20 and 43 and that with any variation in thick 
heSS of the material the lowest position to which 

(} the electrode 8 descends for any given recipro 
cation is automatically controlled by the presser 
mechanism which acts as a work thickness de 
tecting mechanism, thereby positively limiting 
the depth of work penetration by the electrodes. 

Having thus set forth the nature of the in 
wention, what I claim herein is: 

1. In an electronic Seaming machine having a 
frame including a work-support, means including 
an electrode rovable toward and from said Work 
Support for establishing a very high frequency 
electric field, a work-thickness detecting member 
disposed for engagement with work in the region 
of Said field, a stop-member fulcrumed upon 
Said frame and controlled by said detecting mem 
ber in accordance with variations in the thick 
neSS of the Work, and a member carried for move 
ment with Said electiode and cooperating with 
Said stop member to limit movement of said 
electrode towards said work-support. 

2. In an electronic seaming machine having 
a frame including a work-support, means includ 
ing an electrode movable toward and from said 
Work-Support for establishing a very high fre 
quency electric field, a work-thickness detecting 
member disposed for engagement with work in 
the region of Said field, a stop-member fulcrumed 
upon Said frame and variably positioned by said 
detecting member in accordance with variations 
in the thickness of the work, a complemental 
member carried for movement with said elec 
trode and cooperating with said stop-member to 
limit movement of said electrode toward said 
Work-Support, and adjustable means for reposi 
tioning said complemental member relatively to 
Said electrode. 
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3. In an electronic seaming machine having a 
frame, a reciprocatory electrode bar journaled in 
Said frame, a shaft journaled in said frame and 
carrying an actuating eccentric, a bracket car 
ried at the upper end of said electrode bar and 
having two laterally extending portions one of 
Which cooperates with said actuating eccentric 
and the other cooperating with the frame of 
the machine to provide a guide, and an adjust 
able nut threaded on the upper end of said elec 
trode bar for varying the position of the bracket 
relative to the electrode bar. 

4. In an electronic seaming machine having a 
frame, a reciprocatory electrode bar journaled 
in said frame, a shaft journaled in said frame 
and carrying an actuating eccentric, a bracket 
carried at the upper end of said electrode bar 
and having a laterally extending portion which 
cooperates with said actuating eccentric, an ad 
justing nut threaded for longitudinal movement 
on the upper end of the electrode bar having a 
reduced portion embraced by said bracket for 
adjusting the position of said bracket relative to 
the bar and a bolt threaded into said bar and 
having a head portion in locking engagement 
With said adjusting nut. 

5. In an electronic Seaming machine, a frame, 
opposed electrodes carried by said frame, means 
for establishing a very high frequency electric 
field between said electrodes, spring means for : 
biasing one of said electrodes towards the other 
electrode for engagement with work disposed 
Within Said field, a Work engaging member 
adapted to yieldingly engage the work and 
mounted for movement in response to variations : 
in thickness of the work, a bell-crank lever mov 
ably mounted on the frame of the machine, Said 
lever being mechanically connected to said work 
engaging member for movement thereby, and a 
iug mechanically connected to said spring biased 
electrode and overlying and COOperating with said 
lever whereby the depth of work penetration by 
the electrodes is automatically limited by the po 
sition to which said lever is moved by the work 
engaging member. 

6. In an electronic Seaming machine, a frame, 
a lower electrode carried by Said frame, an elec 
trode carrying bar journaled in Said frame, an 
upper electrode carried by said bar and cooperat 
ing with said lower electrode, a spring for yield 
ingly urging said upper electrode towards said 
lower electrode, means for establishing a very 
high frequency electric field between said elec 
trodes, yielding work engaging mechanism 
mounted adjacent said electrodes for movement 
in response to variations in thickness of the Work, 
a stop member located adjacent said electrode 
bar and secured to the frame of the machine for 
movement relative to Said frame, means for 
mechanically connecting Said stop member with 
said work engaging member whereby said stop 
member is moved in accordance with the move 
ment of said work engaging member, and a 
bracket secured to said electrode bar and having 
a portion adapted to cooperate with said stop 
member whereby the depth of work penetration 
by the electrodes is automatically limited in ac 
cordance with the thickness of the work being 
acted upon by the electrodes. 

7. In an electronic seaming machine, a frame, 
a lower electrode carried by said frame, an elec 
trode carrying bar journaled in said frame, an 
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6 
upper electrode carried by said bar and cooperat 
ing with said lower electrode, a spring for yield 
ingly urging said upper electrode towards said 
lower electrode, means for establishing a very 
high frequency electric field between said elec 
trodes, yielding work engaging mechanism 
mounted adjacent said electrodes for movement 
in response to variations in thickness of the work, 
a stop lever located adjacent said electrode bar 
and pivotally secured to the frame of the ma 
chine, mechanism operatively connecting said 
Work engaging member with said lever whereby 
Said lever is noved in accordance with the move 
ment of Said Work engaging member, and means 
Secured to said electrode bar and cooperating 
With Said stop lever for automatically limiting 
the degree of approach of said electrodes toward 
each other in accordance with the thickness of 
the work being operated upon. 

8. In an electronic Seaming machine, a frame, 
opposed electrodes carried by said frame, means 
for establishing a very high frequency electric 
field between said electrodes, mechanism for 
moving One of Said electrodes toward and from 
the other eiectrode for engagement with work 
disposed between said electrodes, and automatic 
mechanism for controlling the depth of work 
penetration of Said movable electrode in ac 
Cordance with variations in the thickness of the 
work between the electrodes comprising, a work 
thickness detecting mechanism disposed for en 
gagement With the Work at a point adjacent said 
electrodes, a Stop member connected to said elec 
trode, a Second stop member carried by the frame 
of Said machine and cooperating with said first 
Stop member to limit its downward movement, 
said second stop member being shiftable to vari 
ous effective positions, and a mechanical con 
nection between said Second stop member and 
Said Work-thickness detecting mechanism where 
by the position of Said stop member is varied in 
accordance with the thickness of the Work be 
tween said electrodes. 

9. In an electronic seaming machine, opposed 
electrodes, means for establishing a very high 
frequency electric field between said electrodes, 
mechanism for moving one of said electrodes to 
Ward the other electrode for engagement with 
Work disposed between said electrodes, stop 
means associated with said electrodes and mov 
able to various positions for limiting the ap 
proach of the movable electrode toward the 
Stationary electrode, a work-thickness detecting 
mechanism disposed for engagement with the 
Work at a point adjacent Said electrodes, means 
yieldingly biasing said detecting member into 
engagement with the work being acted on by 
Said electrodes, and mechanism actuated by said 
work-thickness detecting member and operative 
ly connected to said stop means for varying the 
position of Said stop means in accordance with 
variations in the thickness of the work. 

ELLSWORTH. B. SNYDER. 
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