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Albert E. Summers, Riverside, and James H.
Tomlin, La Grange, IIl, assignors to Western
- Electric Company, Incorpora.ted New York
N. Y., a corporation of New York

_Application December 4, 1941, Serial No. 421,620
(Cl 29—84)

C o 4 Claims.

This invention relates to assembling appa-
ratus, and more particularly.to apparatus for
assembling a plurality of superimposed rows of
predeterminedly spaced electric terminal ele-
ments.

The features of th1s invention are Dartlculally
applicable to the assembling of terminal banks
used in telephone machine switching a,ppa.ratus
Such banks include in one type thereof a plu-
rality of close]y arranged superimposed or piled

members of msulation and metal interposed be-
tween the rows of terminal elements the whole
being clamped between base and top plates and
secured by a plurality of screws threaded .into
the base plate. In manual assembling of such
terminal banks it is desirous that the assembly

operations be performed with a minimum of fa- -

tigue to an operator as well as to the amount
of time expended in order to economically pro-
duce such banks,

An object of the present invention is to provide
a simple and practical apparatus for economical-
ly assembling in a facile manner superimposed
rows of predetezmnedly spaced electric termi-
nal elements.

In accordance with oné: embodiment of thlS

invention, as used for assembling the hereinbe-

fore described terminal banks, there is provided
an apparatus comprising a stationary support
for a terminal bank base plate, means for clamp-
ing the base plate to the support, stationary and
movable slotted members for predeterminedly
positioning the terminal elements of each row in
spaced relation on the base plate. The mov-
“able member is carried by an elevator table upon
which a supply of terminal elements are placed
" so that they may be readily individually manual-
ly slid therefrom into predetermined closely ad-
jacent positions into and between the slotted
members. As each row of terminal elements
with its insulators and metal spacing members
are assembled the table is elevated from an ini-
tial lowered position a predetermined distance,
retained thereat by a lever and latch mecha-
nism, to position the upper surface of the table
~slightly above the level of the last row of assem-
bled terminal  elements and -spacing members,
whereby terminal elements may again be:slid
from the table from a level slightly above the
plane of the last assembled terminal elements
and spacer members into their assembled posi-
tions. TUpon the complete assemblage of the ter-
minal bank the clamping means is released and
‘then a plurality of lever actuated knock-out pins

up rows of individual terminal elements and
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.in broken outline, in assembled relation around

.the arc-shaped portion of the base plate,

53

.vidual: metallic terminal elements. 11

are operated to raise the bank.to perm1t 1ts ready
removal from the apparatus. . The elevator table -
is then moved to its lowermost initial posmon for
the assembly of another bank.
.. The invention will be fully understood from
the. following . description taken in- conjunction -
with the accompanying drawings, in which

Fig. 1 is a fragmentary plan view of ‘an_as-

‘sembling. apparatus .embodying the features of
this invention, showing a _terminal bank base

plate clamped in position and a partial row of
terminal elements assembled thereon, all shown
in dotted outline, and a supply of terminal ele-
ments supported upon. the elevator table;
Fig. 2 is a fragmentary vertical sec‘mon taken

-on the line 2—2 of Fig. 1;

Fig. 3 is a fragmentary vertical section taken

on the line 3—3 of Fig. 1

Fig, 4 is a plan view of a telephone termmal
bank in .the assembling of whu;h the apparatus

-of this invention is used, and

Fig. 5 is an enlarged vertical section taken on
the line 5—5 of Fig. 4.

. Referring now . to.the drawmgs in Wh1ch an
apparatus embodying the features of. this - in-
vention is shown for use in assembling arcuate
shaped telephone terminal banks 10 (Figs. 4 and
5), one of which is shown :partially assembled

in vertical cross section in.Fig. 2. The termi-
‘nal bank {0 comprises a plurality of.closely ar-

ranged superimposed or piled up rows of indi-
in close
laterally. ‘spaced relation with arcuate metal
plates 12 and arcuate insulating members {3 in-
terposed between-the rows of terminal elements.
The assembled rows of terminal elements {1 are
held between an arcuate metal base plate 14 and

-an - arcuate metal top plate 16 and insulating

members similar to the members i3, the whole
being secured together by a plurality of screws
171 extending freely through suitably arranged

.openings. in the metal plates 12.and. 16 and the
~insulating members (3 and threaded .into the

base plate 4. Right angularly formed vertical
mounting arms {8 and 19 are formed integral

-with the base plate 14 for securing the terminal
‘bank. 10 to its support on .the telephone machine

switching apparatus. -In Fig. 1 a plan view of
the base plate 14 is indicated in broken outline
with a few terminal elements I1, also indicated

The assembling apparatis comprises an open

.frame like structure consisting of top and bottom

blates 20 and 21 (Fig. 2) and side plates 24 and




2
95 (Fg. 1) suitably secured together. Resting
upon the upper surface of the top plate 20 in the
initial lowered position of the apparatus, as
shown in the drawings, is an elevator table or
platform 26 which is rounded at its forward or
lower end, as shown fragmentarily in Fig. 1, and
at opposite sides extends an appreciable distance
beyond the side plates 24 and 25, its rear or upper
end terminating appreciably short of the upper
end of the corresponding end of the top plate
20, same figure. The table 26 at its forward end
and sides is provided with a wall 2T in the form
of a rod to prevent the supply of terminal ele-
ments |1 from slipping off the table. Depending
from and secured to the bottom surface of the
table 26 at the outer sides of the side plates 24
and 25 are plates 28 (Fig. 3) to which are se-
cured depending slide rods 29 which are slidable
in upper and lower bearing blocks 31 attached
to the side plates. Journaled in the side plates
24 and 25 is a borizontally extending shaft 32
to the opposite ends of which are fixed levers
33 and 34 which are bifurcated at their outer
ends, as indicated at 35 (Fig. 1), to embrace the
slide rods 29, The furcations of the levers 33
and 34 are provided with slots 38 (Fig. 2) into
which extend oppesite ends of hor1zonta1 pins 39
carried by the slide rods 29.

Pivoted at.40, for movement in a horizontal
direction, upon the left hand lever 33.(Fig. 1) is a
hand lever 41 which extends at its’ inner end
petween furcations of a bifurcated outer end 42
of the lever 33, Within a pocket 4% formed in the
outer end of the lever 33 is a compression spring
46 which bears against a surface 41 on the hand
jever 41 to constantly urge the same in a counter-
clockwise direction, as viewed in Fig. 1. - Secured
to the upper surface of the hand lever 4t is a
latch plate 50 which is arranged to engage in
suitably spaced and arranged notches §i. (Fig. 2)
provided in an outwardly directed arm 52 of a
plate 53 fixed to the side plate 24, the-inner edge
of the latch plate 50 being normally engaged in
one or the other of the notches 5t. To unlatch
the hand lever .41 it is.rocked clockwise (Fig. I)
about its pivot 40.to withdraw the latch plate 50
from a- noteh 51 and thereafter by depressing the
hand lever the latch plate may be slide downward
.along the notched edge of the plate 33 to engage
in the first notch 5t below the notch from: which
it was withdrawn. . A depression of the hand
lever 41 rocks the shaft 32 and attached levers 33
and 34 counter-clockwise (Fig. 2) and through
the slotted lever ends engaging the pins 39 on.the
slide rods 29 the latter and the attached elevator
table 26 are elevated a predetermined distance.
The arrangement is stuch that when the table 26
is.in its extreme lowered or normal position, as
shown in the drawings, it may be intermittently
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raised in five successive steps, thus providing six

levels for the table at each of which it may be
latched to retain: it in its predetermined position.
To lower the table 26 to its normal position after
being raised to its extreme Upper position it is
‘merely necessary to withdraw the latch plate 50
‘from its notch. 5! and while retaining it with-
drawn permit the table and slide rods 29 to return
to their initial lowered position, by the action of
gravity, in:which position the table will be rested
upon the upper surface of the top plate 20, where-
upon the latch plate will ride into the top notch
51 in the plate 53 due to the spring 46- actmg
against the hand lever 41.

Secured in- spaced relation upon the top plate
28 at its rear or upper end, as viewed in Fig. 1,

60
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are L-shaped ciamping members to vertical arms
56 and 51 of which the vertical mounting arms
18 and 19, respectively, of the base plate {4 are
clamped. The mounting arm 18 (Figs. 1 and 4)
is formed with a struck out aligning lug 58 which
is also utilized for laterally aligning the base
piate i4 upon the top plate 23. Thus, the vertical
clamping arm 8§ is formed with a slot 53 into
which the lug 58 is entered in placing the base
plate 14 upon the top plate 20. Journaled in the
clamping arms 56 and 57 are shouldered clamping
screws 60 ezch having a reduced threaded end €3
freely extending through an aperture in the arm
and a reduced opposite end 64 which freely ex-
tendg through an apeirtured vertical member 65
fixed to the clamping member. The clamping
screw 60 intermediate its ends has an enlarged
portion 6% which iimits movement of the screw
%0 longitudinally. The screw threaded ends 63
of the screws 60 are threaded into aligned
threaded- apertures m the base plate t4 by rotat-
ing kandies 67 fixed to the énds €4 of the screws
which serve to draw the base plate arms i8 and
19 against the ciamping arms 56 and 57 to firmly
clamp the base piate 14 on the top plate 20
preparatery to assembling the terminal elements
f I thereon. i

Formed in the elevator table 26 at its rear or
upper end (Fig. 1) is an arc- -shaped opening 19 to
the ‘vertical wall of-which is attéched an arc-
shaped member Tt arranged at its upper end in
the plane-of the upper surface of the table and
depending for a distance therebelow (Fig. 2), the
Gepending portion exténding through am arc-
shaped siot 72 formed in the top plate 2. Fixed
‘to the pper surface of the top plate 20 is an
arc=shaped block 73 which is concen‘cncally ar-
ranged with tihé member TI. The opposed inner
and outer faces of the member T{ and block 13
are formed with aligned radial vertical slots 14
and 15, respectively, which serve to predeter-
minedly position the terminal elements ii rela-
tive to each other and to the base plate 4.

In order to facilitate the removal of tiie as-
sembled terminal bank 10 from the apparaius a
plurality of vertical knock-out pins 18 are recip-
rocably. mounted in the top plateé 20 in an arc-
shaped path and arrariged to engage the bottom
surface of the base piate 4 of fie terminal bank.
At their lower ends the pins 18 are fixed to a
plate 79 and the middle pin extends below the
plate and into a bearing block 80 (Fiz. 2) for
guiding the group of pins and their supporting
plate. Pivotally supporiéd 4t 81 on the bottom
of the top plate 20 interniediate the side plates
24 and 25 i$ a bell crank Hand Iéver §2 having its
horizontal arm extending under and engaging the
plate 19 and its vertical arm éxtending upwardly
at the rear of the apparatus and above the top
plate 20 so that it may be readily grasped by an
operator. It will be apparent that by rocking the
lever 82 clockwise, as viewed in Fig. 2, the knock-
out pins T8 will move upwardly and raise an
assembled terminal bank 18 above the plane of
the elevator table 26..

The top plate 290.is. foimed w1th a plurality of
apertures 83 arranged.in the arcuate path of the
spaced knock-out pins 78 and aligned with the
centers_of the terminal bank retaining screws {1
for receiving the lower ends of the screws which
project slighitly from the bottom of the bank {8,

- upon compleiion of the assembiy thereof, the two

3

apei'tures. in the rear or upper end of the top
plate (Fig. 1) for the knock-out pins also serving
to receive the lower ends of the end screws 1.
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Also formed-in the top plate 20 are clearance slots
84 for receiving lower edges of the mounting arms
18 and 19 which extend slightly below the bottom
surface of the base plate 14 wh’c‘l rests upon the
top plate (Fig. 2).

In order to accurately ahgn the arcuate metal
plates 12 and insulating members 13 and the
top plate 1T of the bank terminal [0 during
assembly with respect to the base plate 14, such
plates and members being all ‘apertured to free-
ly receive the screws {1, a pair of removable

aligning pins 85 are used which are inserted in .

the two apertures 83 directly below the two
upper knock-out pin apertures, these two aper-
tures 83 being shouldered to receive lower shoul-
dered ends on the aligning pins 85.

In using the above described apparatus it is
to be understocd that the particular apparatus
is designed to facilitate the assembling of ter-
minal banks of from one to six superimposed or
piled up rows of terminal elements 1, although
the particular terminal bank 18 illustrated in
the drawings comprises only three rows of ter-
minals. To assemble the terminal bank 10 the
elevator table 26 is initially in its lowered posi-
tion resting upon the top plate 20, as shown in
Figs. 1, 2 and 3, the latch plate 50 being latched
in the upper notch 5! of the plate 53. After
placing a supply of terminal elements i1 upon
the table 26, a few of which are shown in Fig. 1,
the operator positions and aligns a base plate
14 upon the top plate 20 and clamps it to the
arms 56 and 57 of the U-shaped clamping mem-
bers by. means of the screws 68 in.the manner
previously described. After placing the align-
- ing pins 85 in the shouldered apertures 83 the
operator mounts an insulating member 13 upon
the base plate 14 and then slides the terminal
elements 1 from the table 28 onto the insulat-
ing member {3 entering oppesite ends of the
elements in the aligned radial vertical slots 14
and 15 of the arc-shaped member 71 and block
13, as shown in broken outline in Fig. 1, the
elements as they are slid into position dropping
slightly onto the insulating member which is
below the plane of the table top. Affer a com-
plete row of terminal elements 1{ have been

accurately arranged in spaced relation upon the.

insulating, member (3, another member 13 fol-
lowed by a metal plate 12 and another member
13 is placed over the row of terminal elements.
The terminal elements {{ are notched along one
side (Fig. 1) to clear the screws IT1.
Thereafter the operator rocks the hand lever
41 clockwise (Fig. 1) to unlatch the same from
the notched plate 53 and this is followed by
a slight counter-clockwise movement (Fig. 2)
to relatch it in the following latchable position
in the manrer previously described. In this
last movement of the hand lever 41 the table
26 is raised by means of the operating connec-
tions previously described, to position .its top
surface slightly above the plane of the last as-
sembled insulating member 13. A second row of

terminal elements (1 and an insulating member,

a metal plate and an insulating member,; are
then assembled and the table 25 is again raised
and this is repeated until the required number
of rows of terminal elements il have been as-
" sembled, not exceeding six rows, by the present
apparatus. After the top row of terminal ele-
ments are in position and an insulating mem-
ber placed thereover, the metal top plate 16 is
mounted thereon. The assemblage is then se-
cured together by the screws {1. Before re-
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moving - the - aligning pins 85 ‘a number of the
screws -are - threaded into - position to insure
against -displacement of the- assembled parts
and thereafter screws are threaded into the posi-
tions formerly occupied by the pins. ' '

To remove the completely assembled terminal
bank 10 from the apparatus the operator first
unclamps' the assemblage by turning the screws
60 out of the threaded apertures in the terminal
bank mounting arms 18 and 19 by means of ‘the
handles 67 and then rocks the hand lever 82
clockwise (Fig. 2) which' as previously described
raises .the knock-out pins 18 and therewith the
terminal bank such a distance that the bottom
surface thereof is above the plane of the ele-
vator table 26 in which position it can be readily
grasped by the operator and removed. Upon re-

. leasing the hand lever 82 it and the associated
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parts return by the action of gravity to their
normal position, as shown in the drawings. To
return the elevator table to its initial lowered po-
sition the hand lever 41 is first rocked clockwise
(Fig, ‘1) to unlatch it whereupon while main-
taining it unlatched the table and connected
parts including the lever 41 return to their nor-
mal positions ready for the next assembling op-~-
eration. -

From the foregoing description, it will be ap-
parent that a simple and practical apparatus is
provided for economically assembling, in a facile
manner, superimposed rows of predeterminedly
spaced electrical terminal elements with a mini-
mum of fatigue to an operator.

It will be. understood that the embodiment
herein described is merely illustrative of the in-
vention and one application thereof, the inven-
tion being limited only by the scope of the ap-
pended claims. ’

What is claimed is:

1. In an apparatus for assembling parts in su-
perimposed rows upon a base member, a station-

_ary support for a base member, means for align-
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ing and definitely positioning the base member
upon said support, a vertically movable table for
supporting a supply of parts to be slid therefrom
onto the base member, cooperating spaced mem-
bers carried by said table and support for prede-
terminedly positioning the parts relative to each
other and the base member, and meang for rais-
ing ‘and holding the table in a predetermined
plane after the assembling of each row of parts
whereby the parts for the following row may be
slid from the table into position between the co-
operating members and over the last row of
parts.

2. In an apparatus for assemblmg parts ‘in
superimposed rows upon a base member, a sta-
tionary support for a base member, means for
clamping the base member in a definite position
upon said support, a vertically movable table for
supporting a supply of parts to be slid therefrom
onto the base member, cooperating notched
spaced members carried by said table and sup-
port for receiving opposite ends of the parts
therebetween when slid from the table to prede-
terminedly position the parts-relative to each
other and the base member, and means for rais-
ing and holding said table in a predetermined
plane after the assembling of each row of parts
whereby the parts for the following row may be
slid from the table into position between the co-
operating members and over the last row of
parts.

3. In an apparatus for assembling parts in su-
perimposed rows upon a base member, a station-
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ary support for a base member, a vertically mov-
able table for supporting a supply of parts to be
slid therefrom onto the base member, means for
raising and holding said table in a predetermined
plane after the assembling of each row of parts
whereby the parts for the following row may be
slid from the table into position over the last row
of parts, and reciprocable means in said suppert
for engaging the bottom surface of the base

member for raising the same and the assembled 10

rows of parts thereon- from the support for re-
moval from the apparatus.

4. In an apparatus fer assembling parts in su-
perimposed rows upon a base member, a station-

ary support for a base member, e vertically mov-
able table for supporting a supply of parts to be
slid therefrom onto the base member, cooperat-
ing spaced members carried by said table and
support for predeterminedly positioning the
parts relative to each other and the base mem-
ber, and means for raising and holding said table
in a predetermined plane after the assembling of
each row of parts whereby the parts for the fol-
lowing Tow may be slid from the table into posi-
tion between the coeperating members and over
the last row of parts. _
ALBERT E. SUMMERS.
JAMES H. TOMLIN.




