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TERNAL BANKS.. " 

Eugene L. Mathiot, Maywood, Illi, assignor to: 
Wester: Eiectric Co: aparty, Incorporated, New 
York, N. SY., a corporation of New York 
Application (etcher 22, 1946, Serial No.704,833. 

9. Ciais:8. 

This invention relates to a method. of assern 
bling articles, and more-particularly to a method 
of asserabling: slip. multiple terminal banks. 
In the manufacture of telephone exchange 

equipment, step, by step multiple terminal banks 
have heretofore been manufactured by assem 
bling insulator: cards carrying contactor. Inera 

ith the terminals of the contactor metªm 
bers extending radially, from the arcuate insula 
tor, card and stacking a plurality of these cards 
one, upon another to carry the banks of termi 
nals in position, where: the contactors may be 
engaged by a brush stepped vertically in align 
ment with a levels of, terminals and then stepped 
in an arcuate path to select a terminal at that 
level. These assemblies. have heretofore been 
wired after all of the terminals have been 
mounted on their respective frameworks and 
clamped in place. New, methods have been de 
vised for expediting the assembly and wiring of 
these banks wherein arcuately shaped cards or 
insulators having contacts, fixed to them are at 
tached together in strings by continuous lengths 
of wires, which are automatically fixed to the 
terminals; and thereafter the cards or insulators : 
are assembled to form the banks: Considerable 
difficulty; however, Was experienced in arranging 
previously wired: cards to form a slip multiple 
terminal bank: wherein the bottom level of one 
bankmust be wired: to the second level of the 
second bank, the:... third level. of the... third bank, 
the fourth level of the fourth bank, etc. 

It is an object of the present invention to pro 
vide: a simple method of, assembling slip. mul 
tipleterminal bank:S - 

In accordance with one embodiment of the in 
vention; the terminals mounted on insulating, 
cards are wired in multiple to correspondingly, 
positioned terminals on other insulating cards and 
the wires are severed at predetermined, points to 
formistrings, of terminal cards having a prede 
termined number of cards, in each string- and a 
plurality of strings of cards equal in, number to 
the number of cards in each. String. are placed 
side by side on a fixture, and in Stepped relation 
to each other, with each successive string after 
the first advanced one card with respect to the 
preceding string to form, a complete transverse 
row of cards on the fixture to serve as the bot 
tom level of the slip multiple terminal banks, 
and then, beginning with the shortest string and 
successively ther next shortest throughout the 
series on-one side of the complete row of cards, 
the card' or-cards of each string are placed on 
they card or cards of the preceding string so that 
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the end cards of the strings are stacked in a pile 
and then, beginning with the longest string and 
in sequence the next longest string throughout 
the series on the other side of the complete row 
of cards, the card or cards of each string are 
placed on the cards or card of the preceding 
string so that the end cards of the string are 
stackedinapile. 
A more complete understanding of the inven 

tion may be had by reference to the following de 
tailed description when considered in connec 
tion with the accompanying drawings, in which 

Fig. 1 is a plan view of a group of arcuately 
shaped card units having contacts fixed to them 
and connected togetherby continuous lengths of 
wire to form a string of cards; 

Fig. 2 is a partial plan view of a group of 
banks of wired-together card units" prior to the 
mounting of the assembly on a shelf (not shown) 
which will align the terminals of the banks for 
engagement by suitable brushes; 

Fig. 3 is a transverse sectional view taken 
substantially along the line 3:...-3 of Fig. 2; show 
ing a pile up of spacers and wired together card 
units’assembled in´abank;" 

Fig. 4 is a schematic diagram of the first step 
of the method of assembling previously wired 
strings of cardºunitsto forma slip multiple; 

Fig. 5 is a diagrammatic” iliustration of an 
intermediate step in the manipulation or as 
sembling-of-the-strings of wired card units; 

Figs. 6 and 7 are diagrammatic illustrations of 
the condition of the strings of card units at two 
points in the assembling of the card units to form 
a slip-multiple; and , , 

Fig. 8 is a diagrammatic illustration of a 'com 
pleted slip-multiple terminal bank: 
In Fig.1 there is illustrated a length or string 

of interconnected card units 10-fo having wires 
i-Ii-interconnecting the contactorsi ortermi 
nals 2-12 thereen: These lengths of interconi. 
nected card unitsios-40 may beformed by any 
suitable method, but preferably by the method 
diselosed*in detail: in the eco-pending application 
of Leland A. Bartelheim...and Maurice W. Lane; 
Serial No. 468;808; filed Decembers. 12; 
Patent No.2438;959; issued April 6, 194 
tipº and ring*contactors*ofta” step-by-stepº telë 
phone system are disposed directly opposite, each 
others for engagement“by-brushes individual to 
them and movable: across them. In the lengths 
of interconnected card units, the-tip and ring 
contactors of: a line are separated from each 
other by van insulator'? 3 and the contactors or 
terminals 2 are suitably assembled with the card 
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units () in such manner that the terminal ends 
thereof to Which wires are attached are spaced 
arcuately relative to each other, whereas the 
brush engaging portions are arranged in pairs 
in superposed relation. Thus each card unit 
designated iO in Fig. 1 comprises, as shown in 
Figs. 2 and 3, a tip. card 4 having contactors or 
terminals 2 fixed to its upper side, a ring card 
45 having contactors or terminals 2 fixed to its 
lower side and the insulator 3 interposed be 
tween the terminals or contactors 2 on the cards 
í 4 and 5. 
An apparatus suitable for attaching contactors 

or terminals to cards is shown in the patent to 
L. A. Bartelheim et al. No. 2,394,837, patented 
February 12, 1946. 
From the foregoing, it will be apparent that 

each card unit 3 of an interconnected length or 
string of card units has two sets of ten terminals 
f2 on it and that, therefore, the length or String 
of card units has ten pairs of wires extending 
along it which serve to interconnect correspond 
ing terminals or contactors 2 on all of the cards. 
This arrangement provides for ten lines since the 
tip contactor 2. and the ring contactor 2 are 
necessary for each line, but are mounted on the 
tip cards 4 and ring cards 5. In the as 
sembled Switching apparatus, card units 0 from 
various strings are spaced apart by metal spacers 
16 and are clamped into a stack or bank between 
two arcuate plates 7 and 8 by means of bolts 
í 9 extending through suitable apertures in the 
card units and Spacers and through the plate 
| 7 and threaded into the plate 8. After the 
card units O. have been properly arranged to 
provide the type of multiple desired, the banks 
illustrated in Figs. 2 and 3 may be tightly 
clariped together by means of the bolts 9, and 
the banks may be mounted in a row or bank 
multiple by means of posts extending from a 
shelf (not shown) and passing through apertures 
20 formed in the ends of the plates 7 and 8. 
... With strings of interconnected card units 10 of 
the type described hereinbefore, an ordinary 
multiple may be made up by simply aligning the 
card units iO and spacers 6 on assembling fix 
tures, maintaining a horizontal alignment be 
tween the card units of the string and superpos 
ing the desired number of strings of card units, 
which is usually ten, whereby one hundred lines 
are provided in a bank comprising ten card units, 
each card unit having ten tip connections and 
ten ring connections. In a slip multiple, it is 
necessary that the card unit at the bottom level 
of a bank at One end of the row of banks be con 
nected to the card unit of the second level of the 
second bank; the third level in the third bank, 
etc. Ordinarily, there will be ten of these banks 
mounted on a shelf. However, for the purpose of 
illustrating the invention more clearly, only five 
units have been shown in those figures illustrat 
ing the various steps of the method of the present 
invention. 
In following the method of the present in 

vention, any suitable type of fixture may be pro 
vided on which clamping plates 8 may be 
mounted by means of posts extending from the 
fixture. One of the fixtures has been illustrated 
diagrammatically at 2 and the posts at 22 in 
Fig. 4. The apertures designated 23 in the 
clamping plates 7 and 8 (Fig. 2) are aligned 
With similar apertures in the spacers 6, insulator 
3 and cards 4 and 5, to facilitate the position 
ing of the card units 0 to form the desired slip 
multiple. 
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4. 
Beginning with Fig. 4 and continuing through 

Figs. 5, 6, 7 and 8, the method is illustrated dia 
graminatically as pointed out hereinbefore and 
only one of the wires of the group of wires is 
shown. This Wire is shown as though it were con 
nected to the mid point of the card unit 0. In 
practicing the invention, the interconnected 
string of card units may be cut to the desired 
length, for example, to a length such that there 
are five card units to interconnected by Wires 
in each String. The card units in Figs. 4 to 
8, inclusive, have been assigned reference 
nurnerals 3 to 35, 4 to 45, 5i to 55, 6f to 65, 
and to 75, and the strings of interconnected 
units have been designated 30, 40, 53, 63 and it, 
respectively, so that the method of assembling 
then Will be more readily understood. 

After this cutting operation has been per 
formed and the desired length of a string of 
interconnected units has been forined, the units 
may be placed successively on the assembling 
fixture 2, as shown in Fig. 4, wherein the first 
or right hand string 3 of interconnected card 
unitS 0 is placed in position with the end or 
first one of the card units O (designated 3) on 
the aSSen bling fixture at the right hand end of 
the fixture 2; Second stiring 40 is placed on the 
fixture with the Second card unit (designated 42) 
on the fixture; the third string 56 is placed with 
the third card unit it (designated 53) on the fix 
ture; the fourth string 60 has the fourth card 
unit (designated 64) on the fixture, and the fifth 
string : G has the fifth card unit (designated 5) 
placed on the fixture. Since there are only five 
card units in each of the strings, as selected for 
illustration, this means that the last card unit 
5 of the last String 70 is placed on the fixture 

2?, as shown in Fig. 4. Thus the cards on the 
fixture 2 form a complete transverse row of card 
units which are placed on the fixture in the 
proper Order desired for the bottom ievel of the 
Slip multiple banks and in the embodiment shown 
are arranged in ascending consecutive numerical 
Order beginning with the card in the first string, 
and each card in the row bears the same numeri 
cal relation to the others in its string as it does 
to the others in the transverse row. 
To Prevent the wires í Í of the strings of cards 

from interfering with the laying of the second 
level of cards, the wires i? of the strings of cards 
On one Side of the fixture 2 ? are displaced laterally 
to the Sides of the cards on the fixture to which 
they are connected, as indicated diagrammati 
cally in Figs. 4 to 7. The strings of cards may be 
allowed to hang down on opposite sides of the 
fixture 2, if desired, or they may be supported 
in any convenient manner. 

After the first step of the assembling method, 
the arranging of the strings of card units as 
shown in Fig. 4, the steps illustrated in Fig. 5 
may be followed, wherein the first celd unit 4 
of string 40 is placed on top of the first unit 3 
of string 30; the second card unit 52 of string 
5) is placed on top of the Second card unit 42 
of string 40, and the first card unit 5f of string 
59 is placed on top of the first card unit 5 of 
string 40. This operation is continued until, as 
shown in Fig. 6, all of the card units which had 
been shown on the near side of the fixture 2 
have been assembled on the fixture, and thus 
there will be assembled at the right hand posi 
tion of the fixture the first card units 3, 4, 5, 
6 and 7 of all five strings 30, 40, 50, 60 and 



3,498,049 
9, Superposed one on the other in ascending 

sequence. " . . 

After the card units have been placed as shown 
in Fig. 6, card units 32, 33, 34 and 35 are placed 
on top card units 72, 3, 14 and 75, as shown in 
Fig. 7. Thereafter, card units 43, 44 and 45 are 
placed on top of card units 33, 34 and 35; card 
units 54 and 55 are placed on top of card units 
44 and 45, and card unit 65 is placed on top of 
card unit 55 to provide the arrangement of card 
units as shown in Fig. 8, which constitutes a slip 
multiple formed from previously interconnected 
card units aligned in such order that the con 
tactors or terminals 2 will be connected in mul 
tiple at a different level in every bank. 

It Will be understood that, while a slip multiple 
of five banks each having five levels has heen 
shown for illustration in the drawings, in the 
ordinary slip multiple there are ten banks of ten 
levels each, but the method of assembling these 
banks would follow the sequence described here 
inbefore. 
What is claimed is: 
1. Al method of assembling slip multiple ter 

nainal banks Which comprises cutting strings of 
interconnected card units having terminals there 
on interconnected by wires into predetermined 
lengths having a predetermined number of cards 
in each length, placing a plurality of said lengths 
of interconnected cards equal to the number of 
cards in each length in position parallel one to 
another with the cards progressively aligned in 
an echelon arrangement whereby the first card 
of the first length is in a transverse row with the 
last card of the last length, placing the first card 3 
9f the second length on top of the first card of 
the first length, placing the second card of the 
third length on top of the second card of the 
second length, placing the first card of the third 
length on top of the first card of the second 
length, continuing the placing of the cards one on 
top of the other in the order just mentioned for 
all succeeding lengths until all except the last 
of the cards of the last length have been placed 
upon cards of the other lengths, placing the 
Second card of the first length on top of the 
second card of the last length, placing the third 
card of the first length on the third card of the 
last length, and continuing the justmentioned 
sequence With all of the remaining cards of all 
of the lengths in sequence with the cards of each 
length being placed upon corresponding cards of 
the lengths then on top of the bank. 

2. A method of assembling a slip multiple from 
interconnected lengths of card units. Which com 
prises arranging a plurality of lengths of inter 
connected card units having a predetermined 
number of cards in each length in an echelon 
formation with the lengths parallel one to another 
and the cards progressively aligned so that the 
first card of the first length lies parallel to the 
last card of the last length in a line at right 
angles to the direction of extent of the lengths, 
said lengths being equal in number to the number 
of cards in each length, in sequence placing the 
first card of the second length. On top of the first 
card of the first length, placing the Second card 
of the third length on top of the Second card 
of the second length, placing the first card of the 
third length on top of the first card of the second 
length, continuing this sequence of operations in 
order with succeeding lengths until all of the 
cards of the last length with the exception of the 
last card thereof have been placed above corre 
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lengths, then in sequence placing the second card 
of the first length on top of the second card of the 
last length, placing the third card of the first 
length on top of the third card of the last length, 
continuing this sequence until all of the cards 
of the first length with the exception of the first 
card thereof have been placed above correspond 
ingly numbered cards of all of the other lengths, 
repeating this sequence of operations for all of 
the remaining cards of all Succeeding lengths in 
order until all of the cards have been piled on 
top of one another in rows. 

3. A method of assembling slip multiple ter 
-*« 1 banks utilizing lengths comprising a pre 
determined number of interconnected card units 
having terminal contactors arranged in each unit 
and the contactors of one unit serially connected 

corresponding contactors in all of the other 
in a length. Which comprises, arranging a ??? ?????? 

plurality of such lengths of interconnected cards 
equal to the number of cards in each length 
parallel one to another but in stepped relation 
Whereby a card unit displaced from an end of 
one length is directly opposite a card unit of the 
next succeeding length displaced from the corre 
99nding end of its length one card distance 

greater than the previously mentioned card unit, 
Whereby the first card unit of the first length 
Will be parallel to the last card unit of the last 
length and the cards will be in staggered rela 
tion with the lengths extending parallel, and then 
Sequentially placing the first card unit of the 
Second length on top of the first card unit of 
the first length, placing the second card unit of 
the third length on top of the second card unit 
of the Second length and continuing this sequence 
for all remaining lengths in order until all of the 
first card units of all of the lengths are stacked 

in top of the other, then placing the second, 
- - - - - rd, fourth, etc. card units of the first and 
Sequentially the succeeding lengths on top of the 
Second, third, fourth, etc. card units of preceding 
lengths of cards then constituting the tops of the 
banks until all of the card units have been stacked 
in piles corresponding to the number of lengths 
of interconnected card units. 

4. A. method of assembling slip multiple ter 
minal banks which comprises forming strings of 
terminal cards having a predetermined number of 
cards With the corresponding terminals on the 
cards connected in multiple, arranging a plurality 
of strings of cards equal to the number of cards 
in each string side by side and in stepped rela 
tion with each succeeding string after the first 
advanced one card with respect to the preceding 
String to form a complete transverse row of cards 
for the bottom level of the slip multiple terminal 
banks, then beginning with the shortest string 
and Successively the next shortest throughout the 
Series on One side of said complete row of cards, 
placing the card or cards of each string on the 
correspondingly numbered card or cards of the 
preceding string which forms a part of or is posi 
tioned on top of the transverse row of cards so 
that some of the correspondingly numbered cards 
of the strings are stacked in banks, and then 
beginning with the longest string and in sequence 
the next longest string throughout the series on 
the other side of the complete row of cards, plac 
ing the cards or card of each string on the corre 
Spondingly numbered cards or card of the pre 
ceding strings then forming the top of the banks 
so that the remainder of the correspondingly 
numbered cards of the strings are stacked in 

spondingly numbered cards of all of the other 5 banks. 

  



7 
5. A method of assembling slip multiple ter 

minal banks which comprises wiring a predeter 
mined number of terminal cards in multiple to 
form strings, arranging a plurality of strings of 
cards equal to the number of cards in each string 
side by side in stepped relation to each other to 
form a complete transverse roW of cards With 
the cards in the transverse row numbered con 
secutively and with each card having the Same 
numbered relation in its string as it has in the 
row, then beginning with the shortest string and 
in sequence the next shortest throughout the 
plurality of strings on one side of Said complete 
transverse row of cards, placing the card or cards 
of each string above the correspondingly num 
bered card or cards of Said complete transverse 
row of cards and then beginning with the longest 
string and successively the next longest through 
out the plurality of strings on the other side of 
said complete transverse row of cards, placing 
the card or cards of each String above the corre 
spondingly numbered card or cards of the com 
plete transverse roW of cards. 

6. A method of assembling slip multiple ter 
minal banks which comprises forming strings of 
interconnected terminal cards having a prede 
terminad number of cards ineach string, arrang 
ing a plurality of strings of cards equal to the 
number of cards in each string side by Side With 
each succeeding string after the first advanced 
from the preceding string to form a complete 
transverse row of cards for the bottom level of 
the slip multiple terminal banks, then beginning 
with the shortest string and successively the next 
shortest throughout the series on One Side of 
said complete row of cards, placing the card 
or cards of each string above correspondingly 
numbered successive cards of the said complete 
transverse row of cards at a progressively chang 
ing level from that of the preceding card of the 
same string, and then beginning with the longest 
string and successively the next longest through 
out the Series on the other side of Said complete 
transverse roW of cards, placing the card or cards 
of each string above correspondingly numbered 
Successive cards of the Said complete transverse 
row of cards at a progressively changing level 
from that of the preceding card of the same 
string. 

7. A method of assembling slip multiple ter 
minal banks which comprises providing a plu 
rality of strings of terminal cards having the 
similarly positioned terminals of the cards con 
nected in multiple and each string having the 
same number of cards, arranging a plurality of 
strings of cards equal in number to the number 
of cards of each String in a row in stepped rela 
tion to each other with the first card of the first 
string, the second card of the Second string, the 
third card of the third string and the next higher 
numbered card than that of the preceding string 
for each Successive string arranged in a complete 
transverse row to serve as the bottom level of 
cards for the slip multiple terminal banks, then 
starting with the second string and in sequence 
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the successíve strings om one side óf the cómplete 
row of cards, placing the card or cards of each 
of the strings on the correspondingly numbered 
card or cards in the previous string With the first 
cards of the Strings in a stack or bank, and then 
starting with the first string and in Sequence the 
successive Strings on the other side of the Com 
plete roW of cards, placing the card or cards of 
each of the Strings on the correspondingly num 
bered card or cards of the previous string then 
lying on top of the banks with the last cards of the 
strings in a stack or bank. 

8. A method of aSSembling Slip multiple ter 
minal banks which comprises forming strings of 
interconnected terminal cards having a predeter 
mined number of cards in each String, arranging 
a plurality of strings of cards equal to the number 
of cards in each string Side by side in a series 
in stepped relation to each other and with the 
first card of the first String, the Second card of 
the Second string, the third card of the third 
String and the correspondingly numbered card of 
each additional consecutively numbered string 
throughout the Series forming a complete trans 
verse row of cards for the bottom level of the 
slip multiple terminal banks, then beginning with 
the shortest String and in sequence the next 
shortest throughout the series on one side of said 
bottom level row of cards, placing the card or 
cards of each String above the correspondingly 
numbered card or cards of Said bottom level row 
of cards, and then beginning with the longest 
String and successively the next longest through 
out the Series on the other side of said bottom 
level row of cards, placing the cards or card of 
each string above the correspondingly numbered 
Cards or card of said bottom level row of cards. 

9. A method of aSSembling slip multiple ter 
minal banks which comprises forming strings of 
interconnected cards with the number of strings 
and the number of cards in each string equal to 
the number of banks to be assembled, assembling 
the cards in a row of banks with correspondingly 
numbered cards of each string in correspondingly 
numbered banks and with the cards in each 
String at different levels from the other cards in 
the same String and With the cards in the bottom 
level of the row of banks arranged in consecutive 
Order by arranging the first card of the first 
Stiring in the first bank, the first two cards of the 
Second string in their correspondingly numbered 
banks, the first three cards of the third string in 
their correspondingly numbered banks, the first 
four cards of the fourth string in their corre 
Spondingly numbered banks and so on with the 
remaining strings, and then beginning with the 
first string, arranging the remaining cards there 
in on the correspondingly numbered banks and 
arranging the remaining cards in each successive 
string in sequence on the correspondingly num 
bered banks. 

EUGENEL. MALHIOT. 
NO references cited. 


