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10 Claims. (Cl. 29-203) 

The present invention covers assembling apparatus for 
the automatic manufacture of contact spring sets used for 
telephones, relays and other magnetic switching apparatus 
which comprise many parts, such as different kinds of 
contact springs, manipulating and steering organs and 
supports of insulating materials. Earlier proposed ap 
paratus of this kind have in the main started from auto 
matic manufacture of parts of contact spring sets, or else 
sets with a number of contact springs with similar func 
tions have been manufactured. . 

‘ The present invention has for its aim to'make it pos 
sible to manufacture complete contact spring sets, in? 
cluding different kinds of contact springs, as making, 
breaking and switching springs, and also a varying num 
ber of contact springs of every kind. According to the in 
vention, this is effected by storing the different parts which '4 
may be used in the contact spring sets, in a number of 
feeding stations, in front of which assembly jigs with a 
number of slots for the maximum number of contact 
springs employed in a set are intermittently placed, 
whereby at the stations, where parts entering in a certain 
set are found, one part at a time is fed into its proper 
place in the jigs intended for this set, whereafter the fed 
in parts are put together, for instance by riveting, at an 
other station and, ?nally, the completed spring set is with 
drawn from the jigs at the terminal station. The appara 
tus according to the invention consists of an assembling 
automat, comprising an endless chain with assembly jigs, 
and for the feeding stations of a steering roll with curved 
projections arranged in such a fashion that the number 
‘and the placing of these projections determine the num 
ber of contact springs which will be fed into the jigs at 
this station, and in which slots in the jigs they will be 
placed. ' ‘ ' 

The invention will be described with reference to the 
enclosed drawings showing one example of an assembling 
automat for the ‘manufacture of contact spring sets. Fig. 
1 shows a schematic plan view of the-assembling automat. 
Fig. 2 shows in perspective an assembling jig, surrounded 
with the parts‘ that will be fed'into the jig. Fig. 3 is a 
detail of Fig. 2 showing a revolving steering comb enter 
ing into the jig. Fig. 4 shows in perspective a ?nished 
contact spring set. Figs. 5- and 6 show in two views a 
feeding station for contact springs and the steering roll 
passing in front of the station. Fig. 7 shows a feeding 
station for insulating side pieces. 

' In the drawings are only shown the arrangements which 
are necessary for the understanding of the invention. 
Following Fig. 1 there will ?rst be described'in general 
the construction and working of the assembly automat, 
whereafter the arrangements shown in the other ?gures 
will be described more closely. 
At the assembly automat schematically shown in Fig. 1 

thirty two assembling jigs 101 (see also Fig. 2) are ?xed 
at an endless chain 102, which is moved on intermittent 
ly, so that the jigs 101 are moved from one feeding sta 
tion to the next. At the feeding stations all the parts 
of which a ?nished spring set, Fig. 4, consists, are fed into 
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the jigs, Le, a certain number of contact springs 400,_a 
returning spring 401, a bracket 402, a lifting bar 403 and 
two insulating side pieces 404. In the jig are ?rst fed-in 
contact springs at feeding stations 103 intended for this 
purpose, the number of which for certain spring sets may 
be as many as twelve pieces. The returning spring is 
fed in at the station 104. The bracket and lifting bar, 
which make up the stabilizing or stiffening respectively 
acting organ, are fed in at station 105, and, ?nally, the 
side pieces at the two feeding stations 106 and 107. Fin 
ally, the springs and bracket are joined with ‘the side 
pieces at the riveting station 108, after which the ?nished 
spring set leaves the jig and the assembly automat at the 
discharge station 109. The contact spring set' then has 
the appearance shown in Fig. 4. ' ’ ' " 

The assembly jigs, which are the connecting organ for 
the spring set parts, have all the construction shown in 
Fig. 2. The body of the jig 210 has two protruding 
shanks 205. Between these shanks are placed a number 
of parallel tongues 200, which are anchored at their back 
end. At the forward ends of the tongues there is a re 
volving comb 201, movable on taps 208, ?xed in the 
shanks 205. The comb 201 can move between two posi 
tions. In one position the forward ends of the tongues 
are entirely free, but in the other position, shown in Fig. 
2, the teeth of the comb are guiding the forward ends of 
the tongues. For this purpose every other tongue, which 
is somewhat shorter than the others, is made with a pro 
jecting point 206, which ?ts into a‘ recess 207 in a tooth 
on the comb. The other interjacent tongues go into the 
intervals between the teeth of the comb. This construc 
tion makes it possible that the tongues, which are slightly 
springy, will be placed with a certain play between-them, 
so that the feeding of the spring set parts is facilitated. 
The tongues are consequently, as shown in Fig. 2, during 
the feeding-in of the springs 400, 401, the bracket 402 
and the upper side plate 404 steered sideways by the 
comb 201, while during the ?xing of the lower side 
plate 404, the riveting and the discharge of the ?nished‘ 
spring set, the comb 201, Fig. 3, is lowered and the front 
ends of the tongues are free. ' ' 

The contact springs are fed to the assembly automat 
in the shape of metal bands with the springs cut out 
crosswise, connected in the direction of the band by two 
or more bridges. After the contact springs have been 
punched out of the band and the contacts ‘?xed and 
after the springs have been bent to shape, the strip is' 
rolled up on drums for easy feeding to the jigs. During 
the operation the strips are joined by welding, so that a 
continuous supply of strip is available. The bands are 
rolled on the drums with a plastic hand between the 
turns, so that springs and contacts are not ‘touching each 
other. The feeding-in of springs into the jigs will now 
be described more in detail, guided by Figs. 5 and 6; 
which show one of the twelve stations 103 indicated in 
Fig. 1. At all the stations the jigs are ?xed in position.‘ 
To do this, each jig 101 is attached movable to a. metal 
rail 501, which is screwed-on to the endless chain 102. 
At each of the stations 103 the jigs are carried forward 
six steps along the metal rail 501, corresponding'to the 
maximum number of six springs, which can be fed in at 
each station. This feeding forward in steps is made auto! 
matically by means of a revolving ?xing cam 508, work 
ing on the jigs by means of the arrangement 202 (see 
also Fig. 2) on the jig. As soon as ‘one step has been 

I made and during the ‘time one spring is fed into the jig 

70 

‘101, the jig is locked by means of the ?xing earn 508.‘ 
In front of each jig a coupling link 502 is attached to the‘ 
chain. These coupling links are attached and released 
in front of the counting device 110, Fig. 1. The impulse 
to the operation of the feeding-in station is given by the‘ 
coupling link 502 in connection with the curved projec 
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tions 509 on the steering roll 510. This steering roll, as 
shown in Fig. 1, extends along all the twelve stations 
103. Twelve curved projections 509 can axially slide in 
grooves along the steering roll. For each curved pro 
jection placed in front of a station, one contact spring 
is fed into the jig. . a 

The coupling link 502 at each station influences a bar 
511, by means of a spring 550 pressed in the direction 
of the chain 102. When the coupling link 502 is at 
tached, this bar is moved, so that it is placed in the po 
sition shown in Fig. 5. It thereby turns the arm 512, 
movable on the center 551, to a working position with 
the upper end directly underneath an impulse standard 
513. The center 551 is ?xed in one end of an impulse 
arm 514, borne on a center 552 ?xed on the stand. The 
other end of this arm carries a roll 553, which is pressed 
against the periphery of the steering roll 510. When 
the steering roll automatically turns the part of a revo 
lution, which corresponds to the six movements of the 
jig at each station, the impulse arm 514 is in?uenced 
by those curved projections 509, which are placed at the 
station, in such a way that it is lifted and moves the im 
pulse standard 513 upwards.‘ The disc 515 on the top 
of the impulse standard is then brought into contact with 
the steering curves 516, 517 placed on the shaft 518. 
Thereby the shaft 518 is moved to the right in the direc 
tion from the chain 102. The shaft 518 is, by means of 
a connecting link 554, movably joined to a shaft 525, 
which is not movable axially, and is rotated by the coni 
cal drive 503, 504, in this way making the coupling and 
feeding movements of the feeding station possible. When 
the shaft 518 is moved axially to the right, the tap 519, 
?xed on a wheel on the shaft, during the rotation of the 
shaft engages into a Maltese wheel 520, which is ?xed on 
a shaft 555, having its hearings in the stand; on this shaft 
also a feeding wheel 521 is ?xed. Thereby the spring 
ribbon 400 is fed down one step, see in particular Fig. 
6. When moving to the right, the shaft 518 also causes 
an arm 523 centered in the stand to move with its lower 
part to the left in the direction of the chain 102. There 
by the coupling bar 522 is moved in the same direction, 
coupling the cutting tool to an active position. This is 
then automatically actuated by means of the perpetually 
oscillating press bars 506, 507, and the lowest spring is 
cut loose. This spring is then fed down in the recess be 
tween two tongues in the jig by means of a fork 524, 
which is carried excentrically on the shaft 525 by bear 
ings in its upper part, its lower part being guided by the 
link 556. 

After this operation the jig is moved automatically, by 
means of the ?xing curve, one step along the metal rail 
501. Meanwhile, during the continued rotation of the 
steering roll 510, the impulse elements 515, 512 and 513 
return to the positions shown in the drawing, because 
the impulse arm 514 moves the arm 512 downwards. 
If a new curved projection is found in the immediately 
following position of the steering roll 510, the impulse 
standard 513 is again moved upwards, and a new contact 
spring is fed into the following recess between the tongues 
in the jig, where this particular spring type may be 
placed. Should no curved projection exist, all the organs, 
impulse elements as well as coupling elements, return to 
the positions shown in the drawing. After the jig has 
been brought forward the six steps, the chain with the 
jigs is carried forward one chain division, whereby a new 
jig arrives to the station shown and the partly ?lled jig 
proceeds to the next station. At this moment, by means 
of the chain 102, the six steps are obliterated, so that 
the jig at each station stays in the position corresponding 
to the ?rst recess or slot between the tongues, in which 
the contact springs will be fed down. Every time the jigs 
are carried forward one chain division, the steering roll 
also is returned to its original position. 
At the now described execution of the assembling 

automat it is assumed that maximum twelve contact 
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4 
springs will be assembled in one ?nished contact spring 
set. The jig is, therefore, arranged for twelve slots for 
contact springs. In the drawings, for the sake of sim 
plicity, only 10 slots and contact springs respectively have 
been drawn. As only similar types of springs can be fed 
in at one and the same station, it is necessary, with regard 
to the need of different springs and spring sets, to equip 
the automat with several feeding-in stations, in the case 
described with twelve pieces. If for instance only six 
closings are to be put into one ?nished set, only two 
feeding-in stations are necessary. In the ?rst will be 
fed-in the six contact springs which are turned in the 
same direction, and in the other one the six with them 
operating springs. In the ?rst station contact springs 
will be put into the even numbered slots, and in the 
second, into the odd slots in the jig. The steps which 
the jig moves during its stay at a station, therefore cor 
respond to the distance between the even and the odd 
slots respectively. As contact spring sets have to be pro 
vided for several different contact functions, for instance 
breaking, closing, late breakings and closings, as well as 
two kinds of switchings, and considering that for each 
of these functions two different contact springs are 
needed, twelve different feeding-in stations are needed for 
the six different contact functions enumerated. 
As already indicated, the steering roll 510, Figs. 1 and 

5, regulates the feeding-in of the contact springs by means 
of the curved projections 509, which can glide in slits 
running parallelly to the axis of the roll. It is assumed, 
in the described example, that at the most six contact 
springs will be fed into a jig at one and the same station. 
The steering roll is for this purpose equipped with six 
parallel slits, as shown in Fig. 6 and indicated in Fig. 1. 
In each slit are placed two curved projections. Totally, 
there are, therefore, twelve curved projections, corre 
sponding to the maximum number of springs in a set. 
The six curved projections to the left on the steering roll 
in Fig. 1 can be placed in working position in front of 
the six ?rst feeding stations and control thereby the feed 
ing-in of contact springs into the odd slots in the jigs. 
The six other projections can be placed in front of the 
following six feed stations and control thereby the feed 
ing-in of the contact springs into the even numbered slots 
in the jigs. 
By the position of the projections 509 at the different 

feeding stations it is in this way possible to determine: 
?rstly, by the selection of station. the type of springs, 
secondly, by the position of the slit on the steering roll, 
the placing of the springs in the jigs, and, ?nally, by the 
number of projections at a station, the number of springs 
of the same type as are to be fed into the jigs. If at any 
time the made spring sets should contain a smaller num 
ber of springs than the maximum number twelve, only 
the corresponding smaller number of projections will he 
placed in front of the stations utilized in this case; the 
other projections remain in non-working position. As 
already described, only one spring is fed into the jig at 
each step by which the same is moved, if at the corre 
sponding move of the steering roll a projection exists in 
the position which the steering roll then has. 7 
Of course, the slits and curved projections may be 

arranged differently on the steering roll. In the example 
described the number of slits may be twelve with one 
projection in each slit. When making spring sets with 
so varied arrangement that, for instance, in one case six 
contact springs of the same kind will be put into odd 
slots, but in another case two Springs of this kind will 
be put in even slots, it is possible to make eight parallel 
slits along the steering roll for maximum twelve contact 
springs. 
The feeding-in station 104, Fig. 1, for the return spring 

is in principle built up in the same manner as the station 
103. It is, however, somewhat simpler, as only one 
spring will be fed-in at the station. The jig stops, there 
fore, only in the position at the station at which the re 
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turn spring 401, Fig. 2, after having been cut from its 
band, may be directly fed-in‘ into its slot to the utmost 
right in the jig. The steering roll 510 has, of course, only 
one projection or curve in front of the station. 
At the following feeding station 105 a unit, consisting 

of a bracket 402 with a lifting bar 403, as shown in 
Fig. 2, is put in its place in the spring set from the front 
part of the jig. This bracket provides guiding for the 
lifting bar as well as’ support for the insulating side pieces, 
which‘ are fed-in at the following stations. The lifting 
bar, when1 actuated by the armature of the electromagnet, 
operates the movable contact springs in the set in the 
usual way. 
The brackets are brought to the assembly automat in 

the form of plane metal ribbons with transversely 
punched-out bracket elements, which by means of the 
tool 111, Fig. 1, are separated from the ribbon, bent to 
?nished brackets and one by one fed towards the. jig. 
When the bracket passes the feeding station for lifting 
bars, one bar is shoved into the bracket from a store 112 
by means of a feeding bar, whereupon the bracket with 
lifting‘ bar, which is the steering and actuating organ of 
the set, as explained before", is shoved into the jig,‘ which 
thereupon is moved on to the next station 106. , 
During this transfer of the jig 101 towards the feeding 

station 106 for upper side pieces, ?xed guide bars in front 
of the station correct the positions of the already fed-in 
parts. In this way it is made possible that, when the side 
piece 404, Fig. 7, from a store 700 at the station is shoved 
in by means of coupling bar 701 to its proper place just 
above the ‘springs, this side piece can be forced down 
wards by the press device 702, 703, so that the rivet lugs 
705 attached to bracket and springs are put into their 
corresponding holes in the side piece. 
At the transfer of the jig to the next station 107 the 

comb 201 of the jig 101 is moved from its guiding posi 
tion for the tongues to the position shown in Fig. 3. 
Hereby the underside of the jig is made free and the lower 
side piece 404, Figs. 2 and 3 can be ?xed in the same 
manner as the upper side piece. 
The riveting lugs passing through both side pieces 

404 from springs and bracket ‘are at the next station 
exposed to successive riveting operations by riveting 
tools, by which means the fed-in parts are ?rmly an 
chored with one another. Finally, the now ?nished 
spring set is at the next station thrown out by the dis 
charge bar 109. 
The described sequences of operation at the stations 

104, 105, 106 and 107 are at these stations automatically 
started for all jigs which have their coupling link 502 
coupled-in by means of the counting device of the auto~ 
mat 110. This is done in the same fashion as described 
for station 103. The necessary motive power for the 
execution of the working procedure is obtained automat 
ically from revolving shafts at the stations. 
When the jig has left the discharge station 109, Fig. 1, 

the comb 201 on the jig 101, Fig. 3, is swung up, until 
it engages the tongues, as shown in Fig. 2. The jig is 
then again ready for the collection of spring set parts. 
Whether this will be done is decided by the counting 
device I110, Fig. 1. This is constructed in such a way 
that after its dials have been set to a certain number, 
the same number of coupling links 502, Fig. 5,, are cou 
pled onto the passing jigs by means of a coupling arm. 
After that the arm is placed in position (for the uncou 
pling of the coupling links. The chain 102 advances 
one more turn, whereby all the jigs 101 are emptied of 
their spring sets, and all the coupling links are uncou 
pied. The chain is then automatically stopped by the 
eounting device. The previously ?xed number of spring 
sets have then been manufactured. The assembly auto-v 
mat can then be used for making the next kind of spring 
sets. The curved projections 509 on the steering roll 
are‘ then rearranged as required by the new spring sets, 
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6 
the counting device is set to‘ the desired number of 
springsets, and the machine starts. ' 
The contact spring sets manufactured in the assembly 

automat are quite complete and, can be directly'mounted 
on the electromagnetic coupling apparatus for which they 
are intended. This can, for instance, be done in such 
a way that the contact spring sets according to Fig. 4 
are slid into slots of the coupling apparatus intended for 
them, the bracket 402 obtaining guidance against guides 
in the apparatus and being pressed against the guides 
by spring power working on the bracket. Steps or indi 
cators in the guide are so arranged that the lifting bar 
403 is correctly placed‘ over the armature of the electro 
ma'gnet. I V 

The invention, of course, is. not limited to the spring 
set shown, or to the described assembling automat. 
Among other things the guidingof the lifting bar may 
be altered. At the spring set shown in Figs‘. 2 and 4 
the lifting bar 403 is guided in its upper and .lower parts 
by slits in the bracket 402. The bar is kept in its normal 
position by the return spring 401, which has the task of 
returning the bar to normal position after it has been 
moved by the, armature‘ of the electrom-agnet. A-t cer 
tain contact spring sets it may be more suitable to guide 
the bar by two springs, one upper and one lower in the 
set. In such a case the assembly automat is equipped 
with one extra feeding station of about the same con 
struction as station 104, Fig. 1, at which an extra spring 
is fed into the jigs below all the contact springs. The 
bar is then placed in slits in the upper return spring 
401 as well as in the extra lower spring. The already 
existing guide holes in the bracket 402 are enlarged, 
so that the bar can move through these without obstruc 
tion. 
We claim: 
1. An installation for manufacturing contact spring 

assemblies, said installation comprising, in combination, a 
plurality of stationary feed stations each having storage 
means for a supply of a single component of the spring 
assemblies being manufactured, at least one of said feed 
stations storing contact springs for said spring assem 
blies, a finishing station, a plurality of assembly jigs each 
having a plurality of slots for receiving contact springs 
from each said feed station storing the contact springs, 
endless conveyor means for supporting said assembly 
jigs for intermittent movement sequentially past said sta 
tionary feed stations from each said feed station storing 
contact springs toward said ?nishing station, cam control 
means connected to each said feed station storing con 
tact springs, said cam control means effecting the feed 
ing of a selected number of contact springs to said jigs 
from each respective feed station storing contact springs, 
said cam control means including guide means guiding 
said contact springs into a selected one of said spring 
receiving slots of each of said jigs, and said ?nishing 
station having vmeans for securing to each other all of 
the components assembled in each of said jigs from 
said feed stations. 

2. An assembly according to claim 1, wherein the 
number of feeding stations storing contact springs is 
equal to the number of different kinds of contact springs 
included in the assemblies to be manufactured. 

3. An assembly according, to claim 1, wherein said 
?nishing station includes a discharge station at which 
?nished assemblies are discharged 'from the jigs. 

4. An installation according to claim 1, wherein the 
number of. slots in each jig is equal .to the maximum 
number of contact springs used in an ‘assembly lto be 
manufactured in the installation, ' 

5. An installation according to claim 1,, wherein'said 
control means comprise an elongated control’ member 
extending along all of said stations for storing contact 
springs, control elements supported on said control mem 
ber in adjustable positions and cam linkage meansnoh" 
the jigs controlled by the positions of said controlifele 



2,961,752 

ments for controlling the number of springs fed to the 
jigs from the respective stations. 

6. An assembly according to claim 5, wherein said 
elongated control member is in the form of an elongated 
roller having circumferentially spaced longitudinal 
grooves, said control elements being slidably adjustable 
in said grooves, the number of grooves corresponding 
to the number of storage slots into which springs from 
a single station can be fed. 

7. An installation according to claim 1, wherein said 
jigs include ?exible tongues separating said slots from 
each other. 

8. An installation according to claim 7 and further 
comprising a guide means for said tongues movable be 
tween a position engaging said tongues for restraining 
the same when contact springs are fed into the slots and a 
position releasing the tongues when a ?nished assembly 
is withdrawn from a jig. 

9. An installation according to claim 1, wherein said 
contact springs are supplied to the respective feed sta 
tions as continuous ribbons formed of precut springs 
joined by readily severable bridges of ribbon material. 

10. An installation according to claim 9, wherein each 
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8 
of said jigs comprises settable means for limiting the num 
ber of springs receivable in the storage slots of the re 
spective jigs to a selected maximum number. 
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