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Patented Oct. 31, 1950 2,528,424 

UNITED STATES PATENT OFFICE 
2,528,424 

TOOL FOR USEAN REPLACING INSULATORS 
NSWETCS BANKS 

Francis W. Clayden, Bronxville, N.Y., and Robert 
E. Coleman, Jr., Jersey City, N.J., assignors 
to Bei Telephone Laboratories, Incorporated, 
New York, N.Y., a corporation of New York 
Application. Aagust 4, 1948, Serial No. 42,436 

(Cl. 154-1.6) Claims. 

This invention relates to selective rotary switch . 
banks in telephone systems and particularly to 
a tool for use in replacing defective insulators 
without unsoldering and disconnecting any of 
the bank wires from the bank terminals. 

Objects of the invention are the provision of 
means for enabling and facilitating the replace 
ment of defective insulators in multi-level rotary 
switch banks without unsoldering and discOn 
necting any of the bank wires from the bank ter 
minals and without interfering, while an insu 
lator is being replaced, with telephone Connec 
tions established through the banks of other 
switches to which the terminals of the Switch in 
question are multipled. 
According to this invention a tool is provided 

for use in replacing defective insulators in multi 
level rotary switch banks with new insulators 
without disconnecting the bank Wires from the 
terminals, one part of the tool being arranged 
to clamp the terminals of a row and hold these 
terminals in normally separated positions, while 
the defective insulator is being Separated from 
the terminals and while the terminals are being 
coated with an adhesive and the new insulator is 
being placed in proper position with respect to 
the clamped terminals and another part being 
arranged to clamp the new insulator and ter 
minals until the adhesive has dried and the ter 
minals are thus fixed in proper position. On the 
insulator. 
A feature of the invention is a tool according 

to the preceding paragraph comprising a ter 
minal locating plate with guide pins between 
which the terminals of a row may be placed 
either before or after separation from the de 
fective insulator, and comprising clamping plates 
whereby the terminals may be clamped in nor 
inally spaced relation and thus prevent the ter 
minals from coming in contact with each other 
or with other terminals of the bank or with any 
other conductors while the associated defective 
insulator is being removed and a new one put in 
its place. 
Another feature of the invention is a tool of 

the above-described character in which addi 
tional clamping means is provided for clamping 
the new insulator to the row of terminals while 
adhesive spread on the surface of these terminals 
is drying so as to fix the terminals in proper posi 
tion on the insulator after the clamping means 
is renoved. 
Another feature of the invention is a tool ac 

cording to the preceding paragraph in which the 
terminal locating plate is removably associated 
with the clamping devices. 
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Another feature of the invention is a tool of the 

above-described character comprising a clamp 
ing device for clamping a defective insulator with 
its attached terminals without unsoldering the 
wires from the terminals, the clamp being SO arr 
i’anged that the defective insulator may be re 
noved from the terminals While fixed in the 
ciamp, the clamp being made of insulating ma 
terial or being surfaced with insulating material 
to prevent electrical connection between the dif 
ferent terminals. 
Another feature of the invention is a tool of the 

above-described character comprising a clamp 
ing device according to the preceding paragraph 
and further comprising another clamping device 
for clanping a new insulator to the terminals 
after adhesive has been applied while the ter 
minals are held by the first clamping device, the 
terminal locating plate being removable and the 
two clannping devices being separable so that the 
first clamping device may be used to clamp an 
other row of terminals while the adhesive between 
tile terminals and new insulator held by the last 
entioned clainping device is drying. 
According to another feature of the invention 

a tool of the character described in the next pre 
ceding paragraph consists of two unitary parts, 
the terminal positioning plate being attached to 
the lower plate of the last-mentioned clamping 
device by Studs which allow the positioning plate 
to nove out of engagement with the terminals 
when the clamping screws are tightened to press 
the new insulator against the terminals. These 
studs also constitute insulator positioning lugs 
when the new insulator is being placed over the 
clamped terminals. 
An understanding of the invention and its 

various features including those above inentioned 
will be facilitated by describing tools shown in 
the dra Wing. 

FigS. 1 to 6 show a tool of the above-described 
character; 

Figs. 7 to 13A show an alternative tool struc 
ture; and 

Figs. 14 to 17B show a modification of the alter 
native Structure. 
The tool shown in FigS. 1 to 6 consists of two 

separable parts, one of which comprises a ter 
minal locating plate 9; a lower clamp plate 2) 
and a rotatable clamp plate 2 as shown in FigS. 
1 and 2. The rotatable clamp plate 2 is rotat 
ably attached to the upper side of the lower 
clamp plate 2 by a Screw 22 and wing nut 23. 
The terminal locating plate 9, which is loosely 
attached to the lower side of the lower clamp 
plate 23 by two Screws 35, has terminal locating 
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pins 27, 28 and 29 extending through correspond 
ling holes in plate 20, as shown particularly in 
FigS. i and 2. The heads of Screws 35 are re 
ceSSed in the lower Side of plate i9 and permit a 
limited movement of plate 9 toward or away 
fron plate 20, as ShoWn in FigS. 4A and 4B. l. The 
other part of the tool comprises an upper clamp 
plate 30, a lock plate 3, and a Screw 36 rotatably 
attaching the lock plate to the upper clamp plate 
aS Shown in FigS. 3, 4A and 4B. The ScreWS S5, 
which attach locating plate 9 to the lower clamp 
plate 20, extend upwardly to form locking Studs 
33 for engaging the lock plate 3i. In Order that 
there will be no electrical connection between 
terminals while the terminals are held in the 
tool, the locating pins 27, 28 and 29 and plates 9, 
2C and 2i are made of hard rubber, phenol fiber 
or other Suitable electrically non-conductive ma 
terial. Since the terminals 26 do not coine into 
electrical contact with the upper clamp plate 30 
and lock plate 3i, these plates may be metal 
plates. 

Fig. 1 shows the terminal locating plate 9, 
lower clamp plate 2 and rotatable clamp plate 
2 with a row of terminals 24 positioned by the 
guide pins 22, 28 and 29 Which extend through 
the lower clamp plate, the inner ends of the ter 
minals 24 being clamped between the rotatable 
plate 2i and the lower plate 2). As shown, the 
bank wiring has not been disconnected from the 
ends of the terminals 24. In Fig. 1, the defec 
tive insulator has been Separated from the ter 
minals and is not shown. Fig. 2 is an enlarged 
section of the terminal locating plate and clamp 
assembly taken on the line 2-2 in Fig. 1. 

Fig. 3 shows the terminal locating plate 9, 
lower clamp plate 20, terminals 24, and rotat 
able clamp plate 2i as in Fig. 1 except that the 
plate 2 is positioned out of engagement with the 
inner ends of the terminals. 
lator 25 lies over the terminals 24, the insulator 
and terminals being clamped between the upper 
clamp plate 30 and the lower clamp plate 2 by 
the engagement of lock plate 3 and studs 33. 
The insulator 25 is located in proper position by 
the extending shanks 34 of screws 35, the en 
gagement of an insulator 25 with one of these 
extensions being shown particularly in Figs. 4A 
and 4B, which are partial Sections taken on line 
AA-4A in Fig. 3. The lock plate 3 has arcuate 
slots 32 which engage the heads of studs. 33 and 
the turning of plate 3 on Screw 36 ioosens or 
tightens the clamping of the terminals and insul 
lator between the upper and lower clamp plates, 
depending upon the direction in which the lock 
plate is rotated. Fig. 4A shows the lock plate in 
engagement with studs 33 and Fig. 4B shows the 
lock plate When not in engagement with studs 
33. 
The insulator 25 shown in each of Figs. 3 to 6 

represents either a defective insulator or a new 
insulator with terminals 24 adhesively held in 
proper position thereon, the terminals being 
shown. With the bank wires connected thereto. 
Since the wiring ends of the terminals of adja 
Cent layers in a Switch bank curve to the right 
and left, respectively, to provide greater separa 
tion between like positioned terminals, Fig. 5 
shows an insulator and associated row of termi 
nals with the outer ends extending to the right 
and Fig. 6 shows an insulator and associated 
terminals with the outer ends extending to the 
left. It is apparent that the tool is adapted to 
clamp the terminals in proper position with re. 
Spect to the terminals of any layer of a switch 

In Fig. 3, an insul- - 
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4. 
bank irrespective of whether the soldering ends 
of the terminals curve to the right or to the left. 
When a defective insulator in a switch bank of 

tile well known tWO-notion Step-by-step Switch 
is to be replaced, the ScreWS holding the insula 
tOrS and terminals as a bank unit al'e removed. 
For illustration of a SWitch bank, reference may 
be had to Automatic Telephony, by Smith and 
Campbell, 2nd edition, Figs. 55, 56 and 57. With 
out unsoidering the conductors from the termi 
nals, the defective insulator With the adhesively 
attached row of terminals is Separated from 
adjacent insulators, and the terminals of this 
row are broken loose from the insulator and 
placed on the lower clamp plate of the tool be 
tween the guide pins 27, 28 and 29 of the termi 
nal iocating plate. The rotatable clamping plate 
2i is then rotated into engagement With the inner 
ends of the terminals, and the wing nut 23 is 
tightened to clamp the terminals in proper 
position as shown in Fig. 1. 
Instead of first Separating the terminals from 

the defective insulator, the terminals may be 
positioned between the guide pins 27, 28 and 29 
While the insulator is attached; and, after the 
rotatable clamp plate is swung into position to 
clamp the inner ends of the terminals, the insul 
lator may be loosened from the terminals and 
renoved. If Some of the terminals become 
iOOSened from the insulator While being removed 
from the bank assembly, it will be necessary to 
Separately place each terminal on the lowel 
ciamp plate between the corresponding set of 
guide pins. Although in the above description, 
the tool is described With the terminal locating 
plate below the lower clamping plate, the tool 
may be used in inverted position to replace insu 
lators which have the terminals adhesively at 
tached to their lower SurfaceS. 

After the terminals are clamped in position by 
the rotatable plate 2 and the defective insulator 
has been removed, liquid adhesive is applied to 
the new insulator; or the liquid adhesive may be 
applied to the terminals, in which case the 
rotary plate preventS its application to the end 
surfaces with Which the Switch Wiper makes 
contact. Then the new insulator is placed over 
the terminals, being accurately located by the 
insulator positioning hubs 34 of the two locking 
Studs 33; the upper clamp plate 30 is placed over 
the new insulator; and the attached lock plate 
is rotated to engage the locking studs 33 as 
shown in FigS. 3 and 4A. When the clamping 
device is thus locked, the guide pins 2, 28 and 
29 and plate 9 are pushed downward into posi 
tion shown in Fig. 4A, so that pressure applied 
by engagement of the locking plate and locking 
Studs squeezes the insulator and terminals be 
tween clamp plates 20 and 30. After the adhe 
Sive has had time to dry, the locking plate is 
rotated to release the upper clamp plate 30, the 
rotatable clamp plate 2 is rotated to disengage 
the inner ends of the terminals, the upper clamp 
plate 30 is removed, and the new insulator and 
attached terminals are replaced in the bank. 
The alternative tool structure shown in Figs. 

7 to 13A provides a tool which consists of three 
parts, a terminal clamping fixture, a terminal 
locating fixture and an insulator clamping fix 
ture. The terminal clamping fixture, which is 
shown in Figs. 7, 10, 11 and 12 consists of two 
Semicircular metal plates 4f and 42, each with 
a cut-out Section of the same shape and only 
slightly larger than the separating insulators of 
SWitch banks with which the tool is designed for 
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use. The two plates are: loosely held together 
by a thumb screw 49, alignment of the plates be 
ing effected by metal pins 47 fixed in plate 4 
and extending into corresponding holes in plate 
42 as shown in Figs. 7 and 12. The adjacent, 
Surfaces of the plates él and 42 are covered with 
layers of Sponge rubber 43 and 44 and the ring 
segments 45 and 46 of each plate are also coated 
with soft rubber, so that terminals clamped in 
this fixture are electrically insulated from each 
other. A Spiral Spring 49 on screw -á and spiral 
Springs 8 on pins 47 normally tend to separate 
the two plates so that a defective insulator and 
attached terminals may be positioned between 
the plates and the terminals clamped therein 
by tightening Screw 40 as illustrated in Figs. 10, 

; 11 and 12. After clamping the terminals, the 
defective insulator may be loosened therefrom 
and removed. The terminal locating fixture, 

- which is shown in FigS. 3 and 11 consists of two 
plates 5 and 55 each made of hard rubber, phenol 
fiber or similar insulating material and of the 
Sane Shape and only slightly Smaller than the 
cut-out sections of the plates A and 42 of the 
terminal clamping fixture. The plate 5 has hard 
rubber pins 52,53 and 54 set therein perpendicu 
lar to one of its major surfaces and the plate 55 
has holes therein corresponding to the pins in 
plate 5, the pins being Spaced so that a row of 
terminals may be accurately positioned by the 
pins between the plates, as shown in FigS. 11. 
and 13. The insulator clanping fixture, which 
is shown in Figs. 9, 13 and 13A, also consists of 
two plates, 6 and 65, each of the same size and 
shape as plates 5; and 55 of the terminal locat 
ing fixture. The plate 6 is inade of hard rubber, 
bakelite or other similar insulating material and 
set therein are two short hard rubber pins 63 
for locating the fixture with respect to the ter 
minals of a row held in the terminal clamping 
device and two longer hard rubber pins 62 for 
locating the new insulator, to which the terminals 
are to be adhesively attached. The plate S3 is 
a metal plate surfaced on one side by Sponge 
rubber 66 and has threaded holes positioned 
corresponding to unthreaded holes in plate 6; 
and an insulator and row of terminals may be 
clamped between the plates 6 and $5 by turning 
the Screws 64 into the threaded holes of plate 
65 as shown in Figs. 13 and 13A. 
When a defective insulator. is separated from 

a terminal bank without unsoldering the wiring, 
the insulator with the terminals attached is in 
Serted between the plates 4 and 42 of the ter. 
minal clamping fixture and the thumb screw ice 
is then tightened to clamp the terminals. The 
defective insulator is then loosened from the 
terminals and removed. The locating plate 5 
is then brought up under the clamping fixture 
and the thumb screw 40 is loosened just enough 
to allow a slight movement of the terminals as 
the locating pins are pushed between the ter 
minals; and the plate 55 is then placed over the 
pins So that the terminals aire accurately posi 
tioned by the pins between the plates 5 and 55, 6 
as shown in Fig. 1. The thunb. Screw is then 
again tightened after which the locating plates 
5 and 55 are removed. The next step is the 
application of liquid adhesive to the upper. Sur 
face of the terminals, following which the plate 
6 of the insulator clamping device is placed be 
low the clamped terminals, the pins 63 serving 
to accurately locate the plate with respect to 
the terminals. The new insulator is placed over 
the terminals, being accurately positioned by pins 
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insulator between plates 7 and 72. 

6 
62. The plate 65 is then placed over the insulator 
and Screws.64 are turned into the threaded holes 
in plate 65, so that the insulator and terminals 
are clamped together, as shown particularly in 
Fig. 13A. The thumb Screw 40 of the terminal 
clamping fixture is now loosened to permit the 
Clamping plates 6 and 65 with the clamped in 
Suiator and terminals to be removed from the 
terminal clamping fixture. While the adhesive 
between the new insulator and terminals is dry 
ing the terminal clamping and locating fixtures 
may be used to replace another insulator. A 
number of insulator clamping devices are pro 
vided So that each new insulator and terminals 
may be held in a clamping fixture until the 
adhesive has dried; whereupon the insulator and 
attached terminals are replaced in the bank. 
A further modification of the tool shown in 

Figs. 7 to 13A may be made as shown in Figs. 
14 to 17B So that the terminal locating and in 
Sulator clamping fixtures are combined. The 
Same terminal clamping device shown in Figs. 
7, 10, 11 and 12 is provided to clamp the termi 
nals. The terminal locating and insulator 
clamping device comprises two steel clamping 
plates and 72 and a terminal locating plate 
86. The top clamping plate 7 is Surfaced on 
its lower Side with a layer 3 of Sponge rubber; 
and the plate 2 is Surfaced by a layer of hard 
rubber 4 attached by screws it to the steel plate 
2. The top plate i is separable from the plate 
72 and has holes therein corresponding to the 

Screws 6 are 
provided for clamping a row of terminals and 

The ter 
minal locating plate 80 which is made of hard 
rubber or similar insulating material is loosely 
attached to clamping plate 72 by two screws 78, 
as shown in Figs. 16, 17A and 17B. The plate 
80 has hard rubber locating pins 8, 82 and 83 
set therein, extending vertically upward; and 
when the lower clamping plate 72 with the at 
tached locating plate 80 are placed below the 
terminals in the clamping device and raised 
against the lower side of the terminals While 
thumb screw 40 is slightly loosened, the terminals 
are accurately positioned by the locating pins 
8, 82 and 83. Fig. 14 is a top view of the ter 
minal clamping device with the row of terminals 
therein positioned by pins 8, 82 and 83 of the 
terminal locating plate 8. Fig. 14A is an en 
larged partial cross-section of the lower clamp 
ing plate 2 and attached terminal locating plate 
80 taken on line 4A-4A of Fig. 14. After the 
terminals are accurately located, the thumb 
Screw 4 is again tightened, liquid adhesive is 
applied to the terminals -24 and a new insulator 
25 is placed over the terminals, the insulator 
being properly positioned by the unthreaded up 
wardly extending ends of the Screws 8. The 
top clamping plate is then placed over the 
insulator and screws 6 are turned into the 
threaded holes of plate 2, thereby clamping the 
insulator and terminals. Then the screws 6 are 
tightened, the tops of the locating pins come into 
contact with the insulator but the edges of these 
pins continue to engage the edges of the termi 
nals to insure that the terminals remain in proper 

75 

position while the adhesive is drying. Figs. 15 
and 16 Show an insulator 25 and row of terminals 
24 between the clamping piates. In Fig. 16 the 
ScreWS have been loosened as is the case after 
the adhesive has dried and the insulator with 
attached terminals is ready for placing in the 
terminal bank. FigS. 17A and 17S are partial 
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enlarged cross-sections taken on line TA-17A 
of Fib. 15, Fig. 17A with screws 76 loosened and 
Fig. 17B with screws 76 tightened. 
What is claimed is: 
1. A tool for use in replacing insulators in 

Switch banks without disconnecting the bank 
Wiring from the terminals attached to an in 
Sulator which is to be replaced and without in 
terfering with the use of other switches to which 
the bank Wiring is connected, comprising means 
for localizing and clamping a row of terminals 
with multiple bank wiring connected thereto in 
proper relative positions without electrically in 
terconnecting any of said terminals and without 
clamping the insulator to which the terminals 
are attached, means for localizing an insulator 
in proper position with respect to a clamped row 
of terminals, and additional means for clamping 
Said insulator and terminals together without 
electrically interconnecting any of said terminals. 

2. A tool for use in replacing insulators in 
SWitch banks without disconnecting the bank 
Wiring from the terminals attached to an insu 
lator which is to be replaced and without inter 
fering with the use of other switches to which 
the bank Wiring is connected, comprising a ter 
minal locating plate of insulating material hav 
ing guide pins between which the terminals of 
a row with multiple bank wiring connected there 
to may be placed either before or after Separation 
from a defective insulator and comprising clamp 
ing plates for clamping the terminals in normally 
Spaced relation. Without clamping the insulator 
to which the terminals are attached. So as to 
facilitate the separation of a defective insulator 
from the terminals and the adhesive attachment 
of a new insulator to the terminals without elec 
trically interconnecting any of said terminals. 

3. A tool for use in replacing insulators in 
Switch banks without disconnecting the bank 
wiring from the terminals attached to an insu 
lator which is to be replaced and without inter 
fering with the use of other SWitches to which 
the bank wiring is connected, comprising a fix 
ture for clamping a row of terminals with mul 
tiple bank wiring connected thereto while at 
tached to an insulator which is to be replaced 
without clamping the insulator and without 
electrically interconnecting any of Said terminals, 
a terminal locating plate of insulating material 5t 
having guide pins for accurately positioning the 
terminals of a row in normally spaced relation 
after separation of the insulator from the 
clamped terminals, and means for clanping an 
insulator to a row of terminals held by said 
clamping fixture without electrically intercon 
necting any of Said terminals. 

4. A tool for use in replacing insulators in 
SWitch banks without disconnecting the bank 
wiring from the terminals attached to an insu 
lator which is to be replaced, comprising a fixture 
for clamping a row of terminals with multiple 
bank wiring connected thereto while attached 
to an insulator which is to be replaced without 
electrically interconnecting any of said terminals 
and without clamping the insulator so that the 
insulator may be separated from the terminals 
and removed, a terminal locating plate of in 
sulating material having guide gins for accurately 
positioning the terminals of a row in normally 
Spaced relation after separation from an in Su 
lator, said terminal clamping means and locating 
plate being shaped so that the locating plate 
may be placed in position to accurately localize 
the terminals in said clamping fixture and then 
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8 
be removed, and means for clamping an insulato' 
to a row of terminals held by said clamping 
fixture after application of adhesive between the 
terminals and insulator, said clamping fixture 
and clamping means being shaped and arranged 
to permit the removal of said terminals from the 
Clamping fixture while clamped to an insulator 
by Said clamping means. 

5. A tool for use in replacing insulators in 
SWitch banks without disconnecting the bank 
Wiring from the terminals attached to an insu 
lator which is to be replaced, comprising three 
Separate fixtures, a terminal clamping fixture, 
a terminal locating fixture and an insulator 
clamping fixture; said terminal clamping fixture 
Comprising tWO aligned semicircular metal plates 
and a thumb Screw for forcing one plate toward 
the other, each of said plates having a cut-out 
Section of the same shape and only slightly 
larger than said insulator, the hub portions of 
Said plates being adapted to clamp the wiper 
COntact ends of a row of terminals and the out 
Side ring portions being adapted to clamp the 
Wiring ends of the terminals without clamping 
the insulator to which the terminals may be at 
tached, the adjacent surfaces of said hub por 
tions and all surfaces of the ring portions being 
coated with rubber or similar insulating material 
to prevent the electrical interconnection of any 
terminals clamped between said plates; said ter 
|minal locating fixture comprising two plates of 
insulating material and of the same shape and 
Size as Said insulator; the bottom plate having 
guide pins Set therein and extending perpendicu 
lar to the surface and the upper plate having 
Corresponding holes into which the guide pins 
inay extend, whereby said lower plate may be 
placed immediately below, and the upper plate 
immediately above a row of terminals loosely 
clain ped in Said clamping fixture to accurately 
position Said terminals in Said clamping fixture 
before the thumb screw is turned to fixedly clamp 
the terminals therein; and Said insulator clamp 
iing fixture coin prising two plates of the same 
shape as Said insulators, the upper plate being a 
steel plate the lower surface of which is coated 
with a layer of sponge rubber, and the lower plate 
being a hard rubber plate having short terminal 
locating pins extending upwardly for localizing 
the plate with respect to a row of terminals 
ciamped in said clamping fixture, having longer 
pins extending upwardly for positioning an in 
Sulator placed above the terminals and having 
Screws extending through the plate to engage 
corresponding threaded holes in the upper plate, 
whereby an insulator and a row of terminals 
which are clamped in Said terminal clamping 
fixture may be clamped between the plates of 
said insulator clamping fixture, Said insulator 
clamping fixture with the clamped insulator and 
terminals being Separable from the terminal 
clamping fixture by loosening the thumb screw of 
said terminal clamping fixture. 

6. A tool for use in replacing insulators in 
switch banks Without disconnecting the bank 
wiring from the terminals attached to an insu 
lator which is to be replaced, consisting of a 
terminal locating and clanping fixture for 
clamping a row of terminals in normally Spaced 
relation after being separated from the insulator 
which is to be replaced, and an additional clamp 
ing plate assembly for cooperation with a clamp 
ing plate of said fixture for clamping an insulator 
against said terminals; Said terminal locating and 
clanping fixture comprising a lower claiping 
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plate, a rotatable clanping plate pivotally at 
tached by a thumb screw to the upper Surface 
of the lower clamping plate, and a terminal lo 
cating plate having guide pins set therein ex 
tending upwardly through corresponding holes 
in said lower clamping plate positioned so as to 
localize a row of terminals in normally Spaced 
relation on the upper Surface of the lower cap 
ing plate, the inner ends of a row of terminals 
being clamped against the lower clanping plate 
by rotating the rotatable plate over these ends 
and then tightening Said thumb Screw, all of 
said clamping and locating plates being made of 
hard rubber or other suitable insulating material 
to prevent electrical interconnection between 
any terminals while clamped in Said fixture; Said 
additional clamping plate assembly coin prising an 
upper clamping plate of hard rubber or Similar 
insulating material and of the same Shape aS Said 
insulators and a metal locking plate pivotally at 
tached to the upper surface of Said upper clamp 
ing plate; said terminal locating plate being 
loosely attached to the lower Surface of Said lower 
clamping plate by screws which allow a Small 
separation between said plates, the upper ends of 
said Screws extending upwardly to form locking 
studs for engaging slots in Said locking plate 
whereby an insulator placed over a row of ter 
minals held in said clamping fixture may be 
clamped against the terminals by rotation of the 
locking plate. 

7. A tool for use in replacing insulators of 
Switch banks without disconnecting the bank 
wiring from the terminals attached to an insu 
lator which is to be replaced, comprising a ter 
minal clamping fixture and a terminal locating 
and insulator clamping fixture; said terminal 
clamping fixture consisting of tWO aligned Semi 
circular metal plates and a thumb Screw for 
forcing one plate toward the other, each of said 
plates having a cut-out section of the same shape 
and only slightly larger than said insulators, the 
hub portion of said plates being adapted to 
clamp the wiper contact ends of a row of ter 
minals and the outside ring portion being adapted 
to clamp the Wiring ends of the terminals with 
out clamping the insulator to which the terminals 
may be attached, the adjacent surfaces of Said 

10 
hub portions and all surfaces of said ring por 
tions being coated with rubber or similar insulat 
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ing material to prevent the eiectrical intercon 
nection of any terminals clamped between said 
plates; Said terminal locating and insulator 
clamping fixture consisting of a lower clamping 
plate made of Steel and having a layer of hard 
rubber attached to its upper Surface, a terminal 
locating plate of insulating material such as hard 
rubber having guide pins extending upwardly 
through corresponding holes in said lower clamp 
ing plate, Said pins Spaced to localize a row of 
terminals in normally Spaced relation, and an 
Upper camping plate made of Steel and having a 
coating of Sponge rubber or like insulating mate 
rial Over its lower Surface and having Screws for 
engaging threaded holes in the lower Clainping 
plate, said terminal locating plate being loosely 
attached to Said lower clamping plate by ScreWS 
which allow a small Separation between Said 
plates, the upper ends of said screwS constituting 
locating pins for localizing an insulator to which 
a row of terminals is to be adhesively attached, 
the turning of Said screws in the upper clamping 
plate into threaded holes in the lower Clainping 
plate effecting the clamping of the insulator and 
terminals between said plates, the loosening of 
the thumb Screw of Said terminal clamping fiX 
ture enabling removal of the clamped insulator 
and terminals therefron. 

FRANCIS. W. CLAYDEN. 
ROBERT E. COLEMAN, JR. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Nare Date 
1822,441 Knuuti et al. -------- Sept. 8, 1931 
1885,690 Doyle -------------- Nov. 1, 1932 
2,087,330 Pagenkopf et al. --- July 20, 1937 
2,169,063 Wensley et al. -------- Aug. 8, 1939 
2,438,959 Bartelheim et al. ---- Apr. 6, 1948 

OTHER REFERENCES 
“Webster's New International Dictionary,” 2nd 

ed., unabridged, 1947. 


