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This.invention relates: to-a- method of- assem-~
bling-articles, and more-particularly to a method
of: assembling: slip. multiple: terminal banks.

In. the manufacture of: telephone exchange
equipment;. step. by ‘step multiple terminal banks
bave: hexetofore been manufactured by assem-
insulator: cards: carrying: eontactor. mem-
- the. terminals:of: the contactor mem-
bers extending: radiglly from the arcuate insula-
tor: card..and: stacking. a: plurality of these- cards
one. Upok: angther to carry the banks of fermi~
nals in; position. where: the contactors. may be
engaged . by. & brush. stepped- vertically in align-
ment-with a level:of terminals.and then stepped
in.an areuate path.to select. a terminal at that
level. These. assemhblies. have heretofore heen
wired after all of the. terminals have been
mounted. on thelr respective. frameworks and
clamped-in place. New.methods have been. de-
vised for expediting the assembly and wiring of
these banks wherein arcuatély shaped cards. or
insulators having contacts. fixed to them are at-
tached together-in strings by continuous lengths
of- wires; which- are automatically fixed fo 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 & slip- multiple
terminal “hank- wherein- the-bottom -level-of one
bank-must be wired: to - the- second-level of the

second:-banks;. the: third level:of the-third bank;

the:fourth:level. of sthe. fourtly. bank, etc.

Tt-is an-object of the. present: mventzon to pro-
vide« a: simple method: of: assenbling: slip: mul-
tiple:terminal hanks:

In-accordance; with; one embodiment of thein-
vention; the: terminals mounted: on insulating.
cards are wired in multiple- fo correspondingiy
positioned terminals on:other insulating.cards and
the wires are.severed, at. predetermined. points- to.
form.strings. of terminal.cards having a: prede-

termined number. ofcards.in. each siring:and. a-

plurality..of strings. of. cards. equal in. number. to
the. number. of cards. in. each, string. are. placed
sade by side on a fixture and in stepped relation
to each. other. w1th 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: levelof-the slip multiple terminal -banks,

and‘then; beginning-with: the shortest string and’

suceessively- the- next shortest throughout the
series on-one-side -of the complete row of cards,

the card:or-cards-ofr each string: are placed on
the:card.or cards-of-the:-preceding: string so-that
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the end cards’ of the strings are stacked ina pile
and’ themn, beginning: with thie longest string and
ifn. sequence the next longest™ string” throughout
the series’on the otHer side’ of‘the complete row
of cards; the card’ or cdrds of each string are
placed on' the cards or- eard: of’ the preceding
string so” that™ the” end. cards” of the string are
stacked inapilé: .

A more:compléte” understanding of the inven-
tion: may be had By reférence to the following de-
tailed” description’ when constdered in conmec-
tion” w1th the accompanying ‘drawings; in ‘which

Tig. 1°is @ plan view: of ‘g’ group of ‘arcuately-
shaped card units-having contacts: ﬂxed to: them
and connected’ together-by: continuous-lengths of
wire to-fornr a stithig ot ‘cards;

Fig. 2 is & partial®plan view of’ a-group” of
banks of wiredstogether-card’ units prior to-the
mounting of ‘the assembly on arshelf” (not shown)
which wilF: alignr the- terminals of * the banks: for
engagement by suitablé-brushes;-

Mg, 3 is. & transverse sectional’ view "taken
substantlall‘y long the 1ine 323 of Fig: 2} show-
ing & pile up of ‘spacers-and’ wired:together card
units-assembled in e Pank ;-

Pig: 4 isa: schemstic: diggram of ‘the first ‘stép
of* the method ‘ of* assembling previously wired
strings-of: card “nits to-form-a slip: multiples

Fig, 5 is‘a diagrammatic” ilustration” of an
intermediate: step’ i the~ manipuiation oY as-
sembling-of the=strings of ‘wired” “card-units;

Tigs. 6-and T are didgrammratic: {llastrations of
the-condition of: therstrings”of ‘card units-at two
points in the - assembling: of the card Unitsto form
o slio-multiplé; and”

Fig, 8'isa digrammatic-illastration: of o’ coms
pleted slip-multiple téerminal-‘bank:

Tii- Fig: 1 'there-is‘Hlustratéd’s length or string
of interconnectéd cardunits 105<f0 having wires
i1t~ interconnectihg the-contactors: or termi-
nale- {92 1 thereon:: THese-léngthy of ‘intércons
nectediicard units+ 10210 may:be=formed’ by any
suitable method, but preferably by the-method
diselosed in: detailvin the-co-pendiiig: application
of: Leland~A: Bartélheim:and“Maurice: Wi Lane
Serial No. 468:808; filéd Décember-12; 1942; now
Patent 'No.:2:4383 959 {ssusd AprdlF67-1948, whereln:
tip and- ring~contactors=of/ a step= bystep’ tele=
phone systemare-disposed’ ‘difectly-opposite each’
other-for-engagement’by-brushes individaal -to:
them-and movablé-gcross-them. In-the: lengt;hs‘
of~ 1nterconnected ‘card-units; thie=tip-and’ ring;
contactors -of *g= e are: separated - ‘from’ each
other- by an “insulater-13¥and*the- contactors ‘or
terminals 2 are suita;bly assembled with tHecard:
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units {8 in such manner that the terminal ends
thereof to which wires 11 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 10 in Fig. 1 comprises, as shown in
Figs. 2 and. 3, a tip.card 14 having contactors or
terminals 12 fixed to'its upper side, a ring card
15 having contactors or terminals 12 fixed to its
lower side and the insulaftor {3 interposed be-
tween the terminals or contactors 12 on the eards
i4 and 5. ST

An apparatus suitable for attaching contactors
or terminals to cards is shown in the patent to
L. A. Bartelheiin et al. No. 2,394,837, patented
February 12, 1946,

From the foregoing, it will be apparent that

each card unit 19 of an intereconnected length or
string of card units has two sets of ten terminals
{2 on it and that, therefors, the length or string
of card units has fen 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 12 are
necessary for each line, but are mounted on the
tip cards 14 and ring cards .15. In the as-
sembled switching apparatus, card units 10 from
various strings are spaced apart by metal spacers
1€ and are clamped iiito a Stack or bank between
two arcuate plates 17 and I8 by means of bolts
i9 extending through siiitable apertures in the
card units and spacers and through the plate
17 and threaded info the plate 8. After the
card units 10 have beén properly arranged to
provide the type of multiple desired, the banks
illustrated in Figs. 2" and 3. may be. tightly
clamped together by means of the bolts 19, and
the banks may. be mounted in a row or bank
multiple by means of posts éxtending from a
shelf (not shown) and passing through apertures
20 formed in the ends of the plates IT and 8.
. With strings of interconnectéd card units 10 of
the type described - hereiftbefore, an ordinary
multiple may be made up by simply aligning the
card units i0 -and spacers 16 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,
ete. 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 21.and the posts at 22 in
Fig. 4. The apertures designated 23 in the
clamping plates 1T and 18 (Fig. 2) are aligned
with similar apertures in the spacers 18, insulator
13 and cards {4 and {5, to facilitate the position-
ing of the card units 10 to form the desired slip
multiple. . .
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Beginning with Fig. 4 and continuing through
Tigs. 5, 8, 7 and 8, the method is illustrated dia-
grammatically as pointed out hercinbefore and
only one of the wires I{ of the group of wirss is
shown. This wire is shown as though it were con-
nected to the mid point of the card unit 8. In
practicing the invention, the interconnected
string of card units may be cut to the desirved
length, for example, to a length such that there
are five card units (0 interconnected by wires 11
in each string. The card units 1§ in Figs. 4 to
8, Inclusive, have been assigned reference
numerals 31 to 35, 41 to 45, &1 to 55, 51 to 65,
and 71 to 15, and the strings of interconnected
units have been designated 38, 490, 54, 69 and 18,
respectively, so that the method of assembling
them will be more readily understood.

After this cutting operation has been per-
formed and the desived length of a string of
interconnected units has been forimed, the units
may he placed successively on the assembling
fixture 21, as shown in Fig. 4, wherein the first
or right hand string 30 of interconnected card
units 18 is placed in position with the end or
first one of the card units 13 (designated 31) on
the assembling fixture at the right hand end of
the fixture 21; second string 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 18 (designated 53) on the fix-
ture; the fourth string &0 has the fourth card
unit (designated 64) on the fixture, and the fifth
string ¥0 has the fifth card unit (designated T5)
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
18 of the last string 70 is placed on the fixture
21, as shown in Fig. 4. Thus the cards on the
fixture 2i form a complete transverse row of card
units which are placed on the fixture in the
broper order desired for the bottom ievel of the
slip multiple banks and in the embodiment shewn
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 (1 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 21 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 21, if desired, or they may be supported
in any convenient manner.

After the fivst 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 ke followed, wherein the first card unit 4i
of string 40 is placed on top of the first unit 2|
of string 239; the second card unilt 52 of string
50 is placed on top of the second card unit 42
of string 40, and the first card unit 81 of string
50 is placed on top of the first card unit &! 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 21
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 {, 44, 51,
61 and 71 of all five strings 30, 40, 50, 60 and



ascending

et

10, superposed one on the other in

A ter the card units have been placed as shown
in Fig. 6, card units 32, , 34 and 35 are placed
on top card units 72, 13, 14 and 15, as:shown in
Fig. 7. Thereafter, card units 43, 44 and 45 are
placed on top of card units 33, 34 and 35; card
umts 54 and 55 are placed on top of card units
44 and 45, and card unit 6% is placed on top of
C d umt 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-
iy termmals 12 w1ll be connected in mui-

111 be understood that while a sl1p multiple
; banks each havmg five 1eve1s has heen

ordinary shp multmle there are ten banks of ten
levels each, but the method of assamblmg these
mhe.fore

‘What is claimed is:

1. A method of assembling slip multiple ter-
minal hanks which comprises cutting strings of
mterconnected card units having terminals there-
on 1nterconnected 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
carﬁs 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
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 ecard 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 just-mentioned
sequence with all of the rémaining 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-
spondingly numbered cards of all of the other
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6
lengths, then in sequence placing the second card
of the first length on top of the second card of the
last sth, 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 ahove correspond-
mgly numbered cards of all of the other lengths,
repeatmg this sequence of operations for all of
the remaining cards of all succeeding lengths in
order untﬂ all of the cards have been piled on

top of one another in rows.
3.

A met}hpd of assembpling slip multiple ter-
minal banks utilizing lengths comprising a pre-
mined number of interconnected card units
ing termmal contactors arranged in sach unit
and the contactors of cne unit serially connected
with correspondmg contactors in all of the other
“uni its in a length which comprises, arranging a
pl rahty of such lengths of interconnected cards
to the number of cards in each length
p allel one to another but in stepped relation
whereby a card unit displaced from an end of
one length is directly opposite 2 card unit of the
next succeeding length displaced from the corre-
sponding end of its length one card distance
greater than the previously mentioned card unit,
whezeby 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 thlrd length on top of the second card unit

of the second length and continuing this sequence
f01 all remammg lengths in order until all of the
ﬁrst; card units of all of the lengths are stacked
one on top of the other, then placing the second,
rd fourth etc. card units of the first and
uentla,lly the succeeclmg lengths on top of the
second third, fourth, ete. card units of preceding
lengths of cards then constituting the tops of the
banks until all of the eard units have heen stacked
plles correspondlng to the number of lengths
of mterconnected 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 strlngs 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
strmg 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 sugcessively 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 ftop 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
bhanks.




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-
hered 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
isald complete transverse row of cards, placing
the card or cards of each string above the corre-
ispondingly 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 in each 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 bottorm 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

2,466,040
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the successive strings on one side 6f the complefe
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-

10 bered card or cards of the previous string then
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lying on top of the banks with the last cards of the
strings in g 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

40 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

45 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

50 string 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-

55 spondingly numbered banks and 50 on with the

60

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.

EUGENE L. MALHIOT.

No references cited.



