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GENERAL 
1. Purpose oi Supplement. The purpose of this supplement 

is t~ describe the "New Door .Method" of converting manual wall 
sets for di~l operation at the stations nn the subscribers' premises. 

STATION APPAR.ATUS .AND MAT·ERIALS 
. . 

·2 .• ·The apparatu$ and inaterials given below 1n alphabetical · 
order'supplement .the apparatus included in Specifications 4160. 
Cover SPECIAL COVER ASSEMBLY' per Northern 

· · · Electric· Specification MD-877. 
For converting No. 293-A subscriber sets for : 
dial operation . 

. Cover Parts . The follo'Ying are parts. o( the special cover · 

Htnae 

Screw.-~ 

' . 

Terminal 

. assembly and are included when one special 
cover assembly is o.rdered. 

CABL~2 Wire Local. Cable. 
· LOCK-Screw Type 'Lock . . 
MOUNTING PLATE ....... " ......... P.P. 9410 
SCREWS-

Woodscrew for attaching P.P. 90i2 .. P.P. 2231 
3 Wood screws for. attaching P. P. 7 346 .. P. P~ 6431 
4 Woodsci'ews for attaching N7-A ·Bracket 

P.P. 10850 
TERMINAL ASSEMBLIES ......... . P.P. 7346 

..................... · .. P.P. 9012 
TRANSMITTER BRACKET .•. ~ ..... No. N7"'.A 
WIRING DIAGRAM in maniHa envelope. . 
BRASS HINGE 

Used for attaching door to set .. .•.. :P.P. 11345 

~ . IN. F.H. BRIGHT WOODSCREW. 
· For use with hinge ...... .' .... ...... : . P.P. 6474 
~IN. F.H. BRASS WOODSCREW ' . 
· For use with P.P. 7346 .............. P. P. 6431 
~IN. R.H. MACHINE SCREW 

Used f ?r attaching dial. ........ .... P .P. . . 17082 
TERMINAL ASSEMBLY 

For use on do9r . . ·: ... ...... . · ....... P.P. 7346 
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Washer SPRING VIASHER 
For use with P.P. 17082 .......... . . P. P. 10785 

GENERAL DESCRIPTION 
3 General Description. The method to be followed in convert­

ing manual wall sets for dial operation at the station shall be known 
as the "Nev.·· Door Method" and consists of replacing the existing 
door on a manual wall set by a new door unit as described herein .. 
Instructions are given for converting manual sets which are equipped 
for use with either insulated or grounded transmitters. All rets, 
\\:hen converted , will be arranged for use with insulated transmitters 
only. The converted set will, except for minor equipment detai ls, 
be the equivalent of a standard No. N293-G subscriber set. Th~ 
new door unit will be marked with a code number ''N293-GX". 
A No. 293-A subscriber set .converted for dial operation by the new 
door method will therefore become a No. N293-GX subscriber set 
as covered by the code marking "N293-GX" on the new door· 
See Figure 1. 

SPECIAL COVER ASSEMBLY 
PER SPECIFICATION M.0 .877.J 

No. N 1293-GX TELEPHONE SET. 
EQUIPPED WITH No.N·IO TYPE DIAL . 

FIG. J. . 
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The Northern Electric Company have arranged that the No. 293-A 
subscriber sets which have been converted in the field to 
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N~. N293-GX subscriber sets and are returned for ·repairs will hav~ 
the code marking "293-A" on the .back of the set obliterated and the 
code marking "N293-GX" substituted in the standard manner below 
the obliterated marking. 

4. Sets to be Converted. The method of convertin~ manual 
wall sets for dial operation as outlined herein is suitable for No. 
293-A subscriber sets haying the following characteristics:-

(a) Appearance. The general appearance of a set shall be a 
governing factor. in deciding whether or not it sha.11 be con­
verted by this method. It should be noted that due to the 
door being replaced this will apply only to the casing of the set. 

The general ·appearance of a set which has been slightly 
scratched or disQgured may be made suitable for conversion 
by a tl:ioroug~ clean fog and polishing-with a good grade of 
commercial furniture polish. 

Sets having nickle finished gongs, clapper guard or .switch­
hook shall be classed as suitable for con version p.roviding the 
nickle finish is in good condition or can be made of a good 
appearance by a thorough cleaning. 

Any combination of black and nickle finished gongs, 
clapper guard and switch hook will be suitable provided that 
both gongs are of 'the ~ame finish, but nickle finished trans­
mitters shall not be reused. 

Consideration should be given to the fact that certain 
£ets will have an appearance which would be classed as 
unsuitable for a new installation. Such sets should not, in 
general, be replaced due to the fact that their appearance 
d~er conversion by this method will be consistent with the 
existing surroundings. This will apply to sets which have 
been partly or wholly painted, calcimined, white washed or 
otherwise changed .in appearance to agree with surr?unding 
woodwork. 

If in doubt as to whether or not a set should be converted 
by this .met hod ref er the particu.lar case to your immediate 
superior. 
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(b) Lock. · A set having the . regular screw type lock is suitabie 
for conversion by this method. A set having the old type 1 
key lock shall be replaced. 

(c) Ringer. A set having a ringer with either 500 .. ohm coils or 
700 ohm coils is suitable for conversion by this method. 

(d) Condenser. A set having either a 1 M.F. condenser or a 
2 M.F. condenser -is ·,suitable fot conversion by this method. 

(e) · Induction Coil. A set having either a _No. 20 induction coil 
or a No. 46 induction coil ·is _suitable for conversion except 
in Zone "C" where a No. 46 induction· coil must be used. 

The above items of equipment together with the switchhook shall 
be in good working ·condition. . The installer shall .. be prepared to 
supply the following items as may be necessary to ensure the satis­
factory operation of the set: 

Receiver or parts thereof · 
Receiver Cord . 
Transmitter 
Transmitter Mouthpiece 
Transmitter Cords 
Terminals 
.Hinges 
Mou_nting Screws 

·5. \Vhere Sets nre to be Converted. Sets ~hall be c. nve ·ted a_t 
the station _in accordance wit_h the instructions given herein. It is 
desired that- this meth_od of converting manual wall sets for dial 
operation on the subscribers~ · premi$CS shall be used whenever _it 
is considered reasonably advantageous to do so. . 

D-ETAILED ·DESCRIPTION 

6. No. 293-A Set with Insulated Transmitter. 

(a) The installer shall inspect the set to determine whether or 
not it is suitable for conversion by tliis method,. his decision 
to be based ori the items outlined in 'section 4 above. 

(b) Disconnect and remove the transmitter and transmitter cords-­
which will be reused on the new door if suitable. The trans­
mitter bolt, screw and wa.sher will be r~inserted in the ~rans­
mitter bracket on the old door -and securely tightened. 

4160 
Supplement 1 · 
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(c) Remove the existing door from its hinges. This will involve:­
(1) The removal of the two brass wood screws which will 

release the two terminals from the door. 
(2) The removal of the door from the set by the removal of 

the two wood screws from each hinge. 
The two hinges, two terminals and the two tinned copper 
straps connecting the terminals to the hinges will remain on 
the set. Care should be taken to see that the hinges are in 
good working condition both mechanically and electrically. 

(d) Place the new door on the set using the four screws removed 
from the old door. 

(e) Attach the two terminals to the new door using the two brass 
wood screws . 

., 

LtADER HOLES ARE. ORILLE:O· FOR THE: GUIDANCE. or THE: 
INSTALLER JN LOCATING THE HINGt:S AND THE: TERMINALS 
ON THE: DOOR. 

P.P.$410-il 

TRANS. 
'~@ 

N7·A TRANS. 
BRACK~T 

ATTACHED BY 
.4-P.P. IO&SO. 

a 
~ ·~ .. 

ASSEMBLY 
OF'" SPECIAL COVER 
PER SPEC. MD- 87--r 

rlG·.2 

P.P. 10842 

P.P. l0844 
P.P. 10843 

P.P. '1346. 

P. P. 6431. 
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(f) Mount the terminal connected to the red ~onductor of the 
two wire'.local cable on the new door, in the bottom right hand 
corner of the ~et as shown in Figure 3 using the wood ·screw 
provided. Disconnect the receiver cord conductor from the 
upper receiver terminal a·nd attach it to the new terminal. · 
Connect the green corrduftor of the 2 wire local cable to the 
upper' receiver terminal. · 

PLAN VIEW 

\P. 901~P. Hll 

I -IN . ~ 

0 

RIGHT . HANO SIDE 
or CASING. 

Lf"_J. 
LOCATION or EXTRA Tf:RMINAL 
iN BOTTOM RIGHT HAHD CORNER 

OF CAS ING. 

· FIG.3 

f'RONT VIEW 

(g) The . transmitter removed from the old door shall be reused 
if it is of the proper type as required by the Plant Design Data. 
Transmitters with nickle finish shall not be reused. Mount 
the transmitter on the No. N7-A transmitter bracket. Con­
nect the transmitter cords, one to the terminal ·marked 
"Trans" and the other to the terminal marked "B ". See 
Figure 1. ./ 

(h). Mount the dial on the ne~ door using two screws:P.P . . 17082 
and two spring washers P.P. 10785 as in a No. N293-G set. 
See .Figure 1. 

(i) Connect· the four conductors of the No. N13-A or No. N54 
dial cords, which are parts .respectively of t}*. N"lO ;:tnd ·N14 
type dials, to the terminals on the back of the doo·r as follows: 

4160 
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Page 7 

Green conductor to terminal marked "G" 
Red " " " " "R" 
Black " " " ". "B'.' 
Yellow " " " " "Y'' 
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G> Place· manilla envelo~pe containing special circuit label which 
.is part of the Special Cover Assembly, per Sp~ification 
'. MD-877 in set. See Figure 4. 

.) 

fir. 4. 

· · 7. No .. 293-A Set with Gr~unded Transmitter -. . . . 

{a) . Th~. installer sh~ll inspect .- th~ set .to . determin~ ~hether or 
. .not it i~ suit;:ible for cqnversion by this method, his decision 

.. ~. . . to be.based '.on the item.s outlined· in Section. 4 above. 
.. . . . 

·:. · ·(b')' Discoitrt~ct and remove the transmitter and the single trans:. . 
;:'.':·~ '· .. : mitter cord. which· will .. be reused ~~~ the new door :ifs_uitable~ : 

:ifr.2~~)\ ~~~~e. ~~~--:.~~in~ d.~n (ro~, i~S;- hhtge~. ·Thia,-:~)Vi!l .~n~~lve 
''.-... -·:. · · '.· :(1) .. The~·~e~o~al of ·the. terminal on th~ back· of the .dQQr, ., ·· ... 
;> :, ·. :·(2) . T~:. µnsoi4edng . of th~ :up.p.er. tin~ed · .copper·.-st~~i:>". from ." ~ .· 

... " ~-,:: .: ' ... the boss.QL~he ~ra~.s01itterlfracket wlii.ch.proje.cts.th,rQl,lgh:;. < . 
. .. : . . " thi·door, · .~ ~: .: ·. · · · · -: " · · · .. _ ::· ·. · _.. "" ' 

-- .~:-.:'.: .. ~. ·: -(3). ·1'h~ --removal : ~f. the· .... doo;.:f;om · th~ .set ·h~ the -r~~O~Jl~ of · 
. . . . : . th~ two .wo~d screws fro~ each' hinge ... '! . . . : • . -.~-· . . . . . 

.) 

.J 

·' 

~ . _ ... The t~o -~inges, , Jpe upper tinned copper strap 'a11d · the ·· · .. · 
:;,.~ ···.:· .. " · .. t~r.~in,al .. c9nn~~te·tf'io . the low_~~~hinge _ will .reinai~ .on the, s~~· .. · .· . 
;;-;"·): : · ~ar.e ·sl)bulq· b~·.-·takeri to.:·see that .. the· hinges ·are . iri :· gooq;w~r~·:~ · .. ·:·. 
~;,~·: .:".. "'ing conditiOn-lio.th' mechanically .and electrically.,_ .' .... : ''.', . ·.~· . . . .. 
<)-'.:·,:"':'.:-::_ .. ::'·:~::. ·· ".':.•,<": .. <.-":~ .. )~'.''' . ,· ::· .. ·. ';·'·._ .. :." . . ",· ... ·. ·,_ .. : ·<··_: ... " . ·.' '· : .. "'·. · 

..... ; ' ·, .. • ~ I, • • • ; : .. : :~ ,.: • ·: : .. • • • • • • .. • • • • • • , • ' • t .,. : • • •• 

: .. ..... ; : .,, ..... : .. :' .. : . , . . ._.; . . ·.:. ..; . . . . .. , ·-· . .. .· ···: . .. ....,. . " ...... 
.. .. ... : .... . . , ·... '• 

·,. , , ... > . . . ; > /· , . .' ... :)·>· ~ . . . ..~ : .. :,. r .. = . ... : .• , ... : . , .. " .. ~-. .. 
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(d) Place the new door on the.set using the four screws removed 
from the old .door .. 

. . 

'(e) Bend· the. upper tinned copper strap upon i~self so .that the 
end of the strap coincides with the leader hole marked "Trans". 

· The terminal attached to the l9wer ·hinge should be "made 
to coincide with the leader· hole marked "Y". · 

. . . 

(f) Provide a terminal P.P. 7346 for use with· the upper tinned 
CQpper strap. 

(g) .Attach the two terminals to the new door by means of two · 
brass wood screws. Mount the upper terminal on. th:e upper 
tinned copper strap, ·the screws ~o go through the strap into 
the leader hole. See Figure 5. 

HCW T~ltf'4lAAL. l'P?l41 
ATTo\tltlO ay $ClltW P.P. Hll 

0 0 

rig.5. 

Merhod of mounring 
rerminals when con· 
verlin912sa-A ~er . 
with G,.ounded TrMS• 
mitrer 

(h) Mount the terminal connected to the red conductor of the 
2 wire local cable on the new door, in the bottom ' right hand 
corner of the s~t as · shown in Figure 3 u_sing wood screw pro· 
vided. Disconnect the receiver cord conductor · from · the 
upper receiver terminal and.attach it to this new terminal. 
Connect the green conductor of the 2 wire local cable to · the 
upper receiver terminal. 

4160 
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(i) . The transmitter removed from the old door shall be reused 
if it is of the proper type as r~quired by the Plant Design Data. 
Transmitters with nickle finish shall not be reused. If the 
trans.mitter is .suitable install a No. 547 transrµitter cord, 
connecting it to the centre terminal of the transmitter, re­
mov~ng the b.are copper wire connecting this terminal . to the 
bridge. See. page 4· of ·Specifications 3854. 

G) Mount the transmitter on the No. N7-A transmitter bracket! 
Connect the transmitter cords, one to the terminal marked . 
"Trans" and one to the terminal marked "B" . 

• 
(k) Mount the dial on the new 'door using two screws P.P. 170S2 

and two .spring washers P.P. 107·85 as in a No. N293.-G set. 
See Figure 1. · · . 

(I) Connect the four conductors of the No. N13-A or No. N54 
dial cords, which are parts respectively of the N10 and N.14 
type dials, to the terminals on the back of the door as follows: 

Green conductor to terminal marked "G" 
Red ·" " · "· " "R" 
Black " " " " "B" 

· Yellow· " " " ·· " "Y" 

(m)'Place the manilla envelope containing special circuit l.abel 
· .. which js part of .the Spe~ial Cov.er Assemb.ly per. Specification 

MD-877 in set., See Figure 4. 
' .. 

. 8. Tests and Instructions in Dialing. Instruct.the subscriber 
and make tests a(te.r conversion is completed as . covered in Speci­
fications No. 4160 for new installations . 

. · 9. Location. of Appa.:atu.s. .At certain stations. it will be nec~s_( . 
sary to relocate the set to obtain sufficient li~ht for dialing, but 
relocating of sets should be avoided wherever possible. In relocating 
sets avoid danger of wet cords· due to · open windows. When the 
locati9n is . not changed· . the requirement of 56~ inches for trans­
mitter height will 'be redu~ed due. to the fact th~t the transmitter on 
the dial wall ·set is a little lower than on the manual wall set. How-

. ever, ·except iq cases where the lowering ·of the transmitter is not · 

: ~. 
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satisfactory to the subscriber, no change should be made in the 
location of the set for this reason. · 

, . 
10. Disposal of Displaced Apparatus. The displaced app~ra· 

tus consisting of the olcJ door and the transmitter bracket, bolt, 
screw and washer will be returned to the stores in the usual manner. 

'4160 
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GENERAL 
' 

1. Purpose of Supplement. The purpose of this supplement 
is to describe the application of Western E lectric Co. f; 2 type dials 
to the existing standard wall sets and desk stands used in the Bell 
Telephone Company of Canada. 

Information is also given herein covering the maintenance of * 2 type dials at stations. 

APPARATUS 
2. Names of apparatus required by this supplement which are 

not listed in Specifications 4160 or Supplement 1 thereto are given 
below. 

Apparatus 
Blanks: 

Apparatus 
Blank Repair 
Parts: 

Carrying 
Case: 

Cords: 

Dials: 

*50-D APPARATUS BLANK 
(Use as indicated in specifications for Hand Tele­
phone Sets) 
f;50-H APPARATUS BLANK 
(Use as instructed in specifications for Hand 
Telephone Sets) 
FOR f; 50-D and *50-H APPARATUS 
BLANKS: 
Card Holder Frame ....... , ....... ... P-154988 

" Card Holder Window ... ...... .... .. P-137593 
Card Retainer ..... . . . ............ .. P-164442 
Card Retainer Spring ........ .. . ... . P-172045 
*4-A CARRYING CASE 
Cardboard box with metal ends for carrying 
W. E. Co. * 2 type dial to protect it from injury. 
*N69 CORD. 
Dial cord for use on wall sets or desk stands when 
W. E. Co. * 2 type dial is used. Has 4 conductor$, 
white, blue, black and yellow. 
f;2-AA DIAL 

For use at .all dial stations requiring * 132-A 
Number Plate. 
*2-AB DIAL 
For use at all dial stations requiring f; 132-B 
Number Plate. 
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Dial Repair 
Parts: 

Catd Holder Frame ........ . ........ P-154.988 
Card Holder Window ............... P-137593 
Card Retainer ... . .. ... .............. P-164442 
Card Retainer Spring .. .. . . ~ ........ P-1720.45 
Dial Mounting Screw for fastening § 2 

typ.e dial to desk stand ........ .. P.P .. 19900 
Dial Mounting Screw fot fastening 112 

type dial to wall set ...... . ..... P.P. 19902 
*Finger Stop for ;; 2 type dials . ....... . P•1721S.9 
Finger Stop Screws ..... . ... . .... . · .. P-137536 
Fin~er Wheel. ......... • ....... . .. ... P• 153971 -. 
Finger Wheel Clamping Nut .... . ... P-153996 
Number Pla~e Clamping Ring . . .. . .. P-153976 
Steel Lock Washer for use with dial 

mounting screws ............. . . P.P. 11949 
*When ordering finger stop specify code number of dial on which 

it is to be used. 

Instruction 
Cards: 

4160 
S1pplement 2 
·Page 3 

FORM ;;1130-A 
Circular Card CE:riglish) used on § 2 type dials 
in six digit exchange or in five digit exchange using 
central office names. Central Office name required 
to be specified on order. First two letters or 
first letter of C.O. name will be capitalized as 
specified on order. 
FORM I 1130-B 
Circular Card (Bilingual). Otherwise same as 
Form * 1130-A. 
FORM * 1130:-C 
Circular Card (English) used on ;; 2 type dials 
in five digit exchange using central office numbers. 
Ce~tral Office numbet required to be specified on 
order. 
FORM *1130-D 
Circular Card (Bilingual). Otherwise same as 
Form ;; 1130-C 
FORM f; 1130-E 
Circular Card used on ;; 2 type dials or on ;; 50 
type apparatus blanks at P.B.X. stations. 
Central Office name or number required to be 

DIAL 
STATIONS 
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Number 
Plates: 

specified on order. First two letters or first letter 
of C.O. name will be capitalized as ~pecified on 
order. 
FORM § 1130-F 
Circular Card used on § 50 type apparatus 
blanks. May also be used in dial instruction 
card holder before cut over. Otherwise same as 
Form § 1130-E. 
FORM §1130-G 
Blank Circular Card. used on § 2 type dials or 
OJ;l § 50 type apparatus blanks where a blank 
card is desired. May also be used where printed 
matter other than that covered in regular forms 
is required. . 
§132-A NUMBER PLATE 
Porcelaii:i covered metal ring having numbers 1 
to 0 with the wprd "OPERA TOR" above 0. 
Part of § 2-AA Dial. 
§132-B NUMBER PLATE 
Porcelain ,.covered . metal · ring having numb~rs 1 

· to 0 with word "OPERATOR" above 0 and 
three letters above each of the other numbers 
except 1. Part of § 2-AB Dial. 

· WESTERN ELE·CTRIC CO. ·#2 TYPE DIALS 
3. Western Electric Co, § 2 Type Dials perform the same 

functions when installed at dial stations as the Northern Electric 
Co. dials which have been used up to the present.· · Aside from the 
different mechanical arrange11J.ent ·of ·the dial ·proper, there are 
several points in which the. Western · Electric · Co. · § 2 Type D.ial 
differs from the Northern Electric Co. Dial which are of interest 
to the installer. . 

(a) The W.E.Co. § 2 type dial requites a separate cord to connect 
it to the set whereas the N.E.Co. dial has a cord permanently 
soldered to the spring pile:-up. · · 

(b) The W.E.Co . . § 2 type dial is arranged ·to be mounted on 
a desk stand or wall set by meanS;,;of three mounting screws 
whereas the N.E.Co. dial requires only two. It.is not possible, 
however, to use the third screw when mounting a W.E.Co. 
dial on the existing standard sets iri tise· in this ·company. 
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' (c) The W.E.Co. 112 tYM di~.l. i,s arranged w\th ~1' instruction 
card holder in the. <;~utre o{ tb.~ dial whkh a.<;commodates a 
circular . card b~.d~g_ t~ st~tion l.l.V.m.b.er- as we.U as the 
information given oq the- M N104 type number plate which 
is ~ ~rt. 0J th~ ~LE.Co .. Q.~l.. Thi~ m<:\.k~. it unnecessary 
to have a 11128-I;l number pJ.f!t~ 00\1.~t.td. ~n ~h.~ tJ:a.fil$.mitter 
at stations equipped. with If~ type-diaJ§. 

DE.SCRlP.TION 
4. Dial Stations equipped whh W.E.Co. dials and dial stations 

equipped with N.E.Co. dials may exist indiscriminately in the same 
central office area, p~~y~~g t.be t.~$- ~nd maintenance require· 
.ments of the t~ clitier~t ty~~ q{ d~l~ a.te. met,, 

The W.E.Co. ctiat differs from the N'.E.Co. dial fundamentally 
in the design of the governor and of the pulsing mechanism. The 
operat;ing description given on pages 2 and 3 of Specifications 4160, 

' therefore, applies in generail to stations equipped with W.E.Co. 
· I 2 type dials. The sp~ed, Qi: t-" flll,~. wheel ill ~tl:lftliot tO> n.~mal 
· aud. ~onseq~entlr the rate Q{ ia.tw.uption 0f the "Pulse Contacts" 
. is: regelated b.y the · ge:vwiot· ~ h@.~ 0.f di~.l. ltl Qfde.v th"t· t>h.e 

Central Office apparatu~ ~y fU6Q.t i01\ ~;; the. ra.t-e Qf inter­
ruption of the "Pulse Ccm~~Qts1'" a.n..d t~ "per cent. break" must be 
: witb,in Qert~in U.roits... 'ftit} ~~. ~t., b.r~k:''" t~ explained below . 

.A co~ple~~ dial pulse con~iS;t~ of t·wo., pa\"Q: 
(1) The break-when "Pulse Contacts" are open. 
(2) The make-when "Pulse Contacts" are closed. 
The length oi the. '·'brea.k'·': <;,qll!\p,a1;ed w~l1' the total length of 

time required {or the co-wp\ete: ~l.s~ i$ \q}Qwq ~~ the "per cent. 
break". When qials are manufactured or repaired; the "per cent. 
break" is a.cljtJ§ted to close limits. If th.e ~'p.er cent. break" is 
outside of th.~~. l.~mits, the dial is likely to fo~il. tQ operate the Central 
Office equipm.eJilt properly even if the speed. is within the proper 
limits. 

The 4l'per cent. break"' depends largely ~n the position of the 
tip of the ~~lse sp~ing with respeet_ to, the pul.se pawl which operates 
~t ~ud o,u. tl;te t~~ion. 0£ tQe puts~. s:P..FiQ.g. :Beca.use of ·thi& the PtJ~s.e 
~-~~J;l.~ ~~d t~ Pl:!lse, sp1ri1'~ &to.p ~hQul.<l. alwaY,e be protect.~d from 
i'1ju~~ and no atte$llpt soou~d b.e ma.de to a,dju&t pulse spri:ng 
(,)r stot> o~· to o..therwise adju~.t dial except as~cove.r~d. in. this 
su,pp~Qleg,t~ 

4160 
Suflllemlnt 2 
Fage.- 'S 

DIAL 
STATIONS 
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5. Dial Cord. The § N69 cord is required for connecting the 
W.E .Co. § 2 ·type dial to § 50-AL desk stands and § N293-G or 
§ N293;..GX subscriber sets. The colours of the individual con­
ductors in . the § N 69 cord vary from the colours of L the · 
individual conductors of the § N54 or § N13-A cord which are 
parts respectively of the * N14 and * N10 type dials. The differ~ 
ences in colour of the conductors of the two types of cords are shown 
below in tabular and in diagramatic form. 

Colour of Conductor Colo'ur of Equivalent 
on N.E.Co . . Dial Conductor on § 2 Type Dial 

Red White 
Green Blue 
B~~ B~~ 
Yellow · Yellow 

CORD ARRANGEMENT ON 
W. E.Co.*2 TYPE DIAL 

Off Normal· 
·· " Con·tacts -~ 

;· . ). . 

Puls~ Contact 
..... . 'N 69 Dial ·cord · 

• ' -

CORD A'RRANGEMENT ON 

Off Normal 
Contacts-~ 

Pulse Coniac~s 

.or 

·N.-t:.Co. DIAL 

Nt3-A or1tN54 . 
Dial Cord 

. ' 
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APPARATUS INSTALLATION 

6. Instruction Cards. Place an instruction card on all 12 
type diaJ~ giving: . 

-(a) Name or number of Central Office to which station is con .. 
nected. 

(b) Station number. 

. . 
To remove Card Holder 

depres5 Upper$pring ,___ 
Use care to avoid 

injuring finish . 
o~ finger wheel. 

Card.Holder Frame­
(P-154988) 

1~ ' . . 

. . ... ," 1~:~;~~~i~at· _. J Card Holder is 
~- · sec~rety fasten· 

/4 "· ed to Ola!. Bend 
free ands of , . 

.. Card Retainer: 
Spring apart if 

Instruction Card· necessary. · · 

tard Retainer Spnng 
(P-172045) 

Card Reta1per 
{P-164442) 

Assembly of Instruction Cara ' · 
in Card Molder · 

*If upper spring on card holder frame rubs on' number pfate 
clamping ring(when card holder is attached to cJial)remove 
card hOlder and bend tip of spring with pliers. · 

7. Testing Dials. With connection established to Test Desk, 
ask for dial speed test (see Testing Dial Speed sec. 14) and men­
tion that a W.E. Co. I 2 type dial is to be tested. When dial tone 
is heard, dial "zero". If dial speed· is not between 8 and 11 pulses 
per second, follow Adjusting Dial Speed .sec. 14. 

4160 
Sapjlement 2 
Page 7 

DIAL 
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If difficulty is experienced with station dial, ·use hand test set dial 
to call Test· Desk. Have receiver t>n hook when hand test set dial 
is used. 

· It should be noted that the W.E.Co. ;, 2 type dial should be 
tested between the limits of 8 and 11 pulses per second, whereas 
the N.E. Co. Nl.O or N14 type dials should be tested between the 
limits of 9 and 12 pulses per seconq as covered .in Specifications 
4159-1. 

8. Mounting Dials: 'fhe method of mounting Western Electric 
;, 2 type dials on existing standard wall s.ets and desk stands is 
substantially the .same as for mounting Northern Electric Company 
dials except that longer screws are required.for mounting the West~rn 
Electric Company dials than are recruir:ed Jor the Northern Electric 
Company· dials. ::. · , · 

Three. tapped .holes are provided on the back of the ·western 
Electric Company dial for ·three :mount~g screws, ;but only t~o 
mounting screws can be used .wh~n the. W. E. Company .dial is 
mounted on {!: N50-AL desk stands . an~ ., N293 type. wall sets. · 
The two holes which are approximately· 9pposite each other · wilt 
be used. · · · · · 

.: 

. 
The Piece Part numbers for· the dial mounting· screws require<\ 

for the Western Electric Company· dials and for the Northern 
Elect~ic Company dials are as follows: 

N: N293 ·Type Set 
Western Electric Dial · · · · · · · P. P. '19902 
Northern Electric Di~l P.P. 11667 

N: N 50.:.AL Desk Stand 
P.P. 19900 
P.P. 7928 

P.P. 19902 and.P.P. 19900 ar~ lo~ger ·respectively than P.P . . 11667 
and P.P. 7928. Care shoqld be taken to avoid using P.P. 19902 
or P.P. 19900 with Northern Electric Company dials as these 
screws are too long and will injure the enamelled number plate of 
the Northern Electric Company dial. For identification purposes, . 
Flat Fillister Head Cap Screws are provided for mounting W.E.Co. 
dials while ordin~ry Round Head Screws are used for mounting the 
N. E. Co .. dials. 

In all cases a lock washer P.P. 11949 should be used with each 
mounting screw. 
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In mounting \Vestern~Electric Company fl 2 type dials on fl N293 
type wall sets some difficulty may be experienced due to the bracket 
which supports the impulse pawl on the dial,. bearing on the side 
of the cut-out . . Under. no conditioh should the· dial be forced into 
place.- This. difficulty may .be overcome by cutting away the wood 
atJh.e si1e.' 'o~ the cut-out as shown bel9w. 

.I 

.. .. 
' " 

'°'·· © ·e 

; 

0 
'·' 

© 

... . . · ~; 
·~ .......... , 

lf DIAi.. BINDS ON .S'f»£ orr ·cuT·OUT\: -AT "'A'' 
. . ..... 

CONNECTIONS .. ···: t 

9. General: Statwn tQJ').n.ections at $t~tionaiusing j 2 type dials 
will be the same, i11 · .ie.ne,ral, as · give~ · in Spet::ificati~ns 4160, the 
only difference being the method of connecting th' dial to the desk 
stand or wall set. , . :·· ... · :. . . .'. : " 

Connections are shown in Figuresf,- 2 an cf ,3 fQr the three general 
conditions under which j 2 type dials will 'be used. Connections 
for Individual Line Stations are shown. in each case. 

4160 
Supplement 2 
Page 9 

DIAL 
STATIONS 
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10. Desk Stand Connections. 

Figure 1. 
II: N50-AL Desk Stand with 

II: 2-A Type Dial. 

· #Z95·A . 
Subscriber: Set 

' . 

·" 

for side tone reduction 
connect Yellow.to R · --+--• 

·and Red lo Y 

Off Normal 
Contacts 

Desk Stand 
Cord 

•When'NSO-A Apparatus Blank is used.dial and dial cord are omitted 
and terminal''WR"is strapped to terminal "GR" and terminary• 
to terminal "13 'in base of desk stand. 

•Terminal on rack of desk stand 
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11. Wall Set Connections. 

Figure 2~ 
*N293-G Subscriber Set 
with fl: 2-A Type Dial. 

Black 

1rN 293·G · 
Sul;>scrioer Set 

Lt 

: . · · Yellow 

Off Normal 
Cont ads 

Receiver Cord .....c:;;. ............ -...., 

Red.:.· 

· reeri 

ransmitter 
Cords 

* When'Nt04 ·A Apparatus Blank is used, dial and dial cord are omitted 
and lerminal11

H''is s~rapped to terminaJ''G"a.nd terminarY" to 
terminal "B''on set door. · 

4160 
Supplement 2 
Page'. 11 
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Figure 3. * N293-GX Subscriber Set 
with * 2-A Type Dial. 

Lt G Lz 

for side tone reduction 
connect Yellow to Lz~-
and Green to 2. 

Off Normal 
Con tads 

Pulse Contact 

Receiver Cord 
Yellow 

,.-;.;.-G:>l~~~t----c.,.R 
...L..l.!!:!..e;~+.w. .... -t--q G 

#ZT~pe Dial 

o Terminal on Sel 
•Terminal on Cover 

0 

Green 

Green 

Transm1Her 
Cords 
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MAINTENANCE 
12. Avoiding Interference with Subscriber's Service: 
Disconnect leads from "R" or "2" and "Y" or "L2" terminals in 

set or red and yellow conductors at connecting block while· working on 
desk stands or sets so that switchhook operation or short circuiting of 
terminals will not cause intereference with incoming calls or false 
operation of central office apparatus. 

In using hand test set do not bridge on line without condenser 
in series until sure that line is not in use. 

13. Cording of Desk Stand: 
Arrange cords in ;; NSO-AL desk stand as shown below so that 

no conductors will rest against springs or any operating pa·rt of 
dial when dial is in place. 

Arrangement of Cords in Base of 
;; N50-AL Desk Stand with 

Dial Mountln..g Screws 

lock Washers 

;,2 Type Dial 

N69 Cord 

Note:-Desk Stand Cord and Receiver Cord 
are not .shown.: . 

4160 
Supplement 2 
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BJack 

Arrangement of Cords on Rack of 
II NSO-AL Desk Stand. 

0 0 

N19-A Cord 
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14. Dials: . . ' 

Whenever a dial station is visited for any reason, inspect the dial 
and. clean the dial number plate. 

If the station is equipped with a W.E.Co. · * 2 type dial, repair 
the external parts of the diaJ as required in this .supplement. If 
connection is established to 'test desk for other purposes test dial 
speed with Test Desk. If speed test shows :dial not operating 
satisfactorily, adjust speed as instructed .herein. If connection is 
not established to test desk for other purposes and if satisfied that 
dial is operating satisfactorily, do not test speed of dial with test 
desk unless so instructed in supplemental instructions. 
Make no adjustment of dial mechanism other than adjust­
ment for speed. Do not oil any parts of dial at stations. 

Repair and Replacement of Dial Parts: 
To avoid unnecessary replacement of dials make following 

repairs: 
(1) If dial is loose tighten the dial mounting screws. 
'(2) If card holder is loose on dial and is equipped with spring 

P-1539.75, replace with spring P-172045. See Sec. 6. If 
card holder is loose on dial and is equipped with spring 
P-172045, remove spring from card holder and bend free ends 
of spring apart.* 
If card holder is damaged or missing, replace with new card 
holder equipped with spring P-172045. See that upper 
spring of card holder frame does not touch number plate 
clamping ring. 

(3) If finger wheel is bent so that with straight finger stop 
the clearance between finger wheel and under side of finger 
stop is less than 1/ 32 of an inch at any point in the rotation, 
or is otherwise badly berit, replace with new finger wheel. 

(4) If finger stop is bent so as to interfere with rotation of finger 
wheel or if it projects over the edge of the finger hole in the 
"zero" position, bend it back to its proper shape or replace 
with new one. The clearance between finger wheel and under 
side of finger stop should not be less than 1/ 32 of an inch 
at any point in the rotation. Tighten ·finger stop screws if 
loose. 

(5) If base of stand is removed and it is found that dial cord 
tips are not clamped tightly by dial terminal screws, tighten 
screws, making sure that cord tips are arranged as shown in 
section 13. 

*Spring P-153975 is a split ring of spnng steel wire and was 
originally used on * 2 type dials. 

4160 
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(6) Replace number plate with new one if: 
(a) So damaged or scratched that any letters or numbers 

are not legible. 
(b) If plate is loose due to more than one of the locating 

pins being broken off. 
(c) If the enamel on the plate cannot be properly cleaned 

or is chipped off so as to expose the metal. 
(7) If contacts of pulse springs or off-normal springs are dirty 

or slightly pitted, clean with No. 265-B tool. Slide the tool 
back and forth between the contacts while they are held 
together by the pressure of their springs. 

NOTE: The dial repair parts given in section 2 are required for the 
. above dial maintenance. 

Assembly of Dial Parts 

Dial with parts 
shown below rerroJed. 

+~,,,........-+~ - Finger StQJ> Screws 
,. (P-137536) 

~ ~ · .·· 'finger Stoo for 12-A Type 
tf.· · · Oials{P-112189) 

· Nore: When ordering fm9er 
stop, specify code number 
of dial on whlch It Is to be 
·used. 

[® . ~ 
Nut 

<P-153996) Q3rd Holder 
NumberPlate (Use'63toot 

tbnber Plate aammnfil!ipg Arner Wheel on this nut 
(#132typel (P·153976) CWl53971) 

The .a.bove parts and finaer stop are the only . 
parts to be remove<t or reclaced by repairman 
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Dials. 

Number Plate 
Clamping Ring 

Testing Dial Speed: 

'.j~~ To change numoer plate, 
1 remove number plate 

clamping riflg as shown. 
To avoid chipping enamel 
on number plate, do not 
apply end of screw driver 
to outside of clamping ringJ 

The procedure in testing dial speed depends upon the type of 
tester at the Central Office. Always inspect dial and make necessary 
repairs before making a speed test. Then call Test Desk and 
proceed as follows: 

With No. 50-A Dial Tester: 
After Test Desk has connected line to No. 50-A Dial Tester, 

dial "zero." Test Desk will ask that this be repeated at least once 
to determine whether successive operations are between the required 
limits of not less than 8 pulses nor more than 11 pulses per second. 
If dial speed is not between these limits, adjust governor. 

4160 
Supplement 2 
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Adjusting Dial Speed: 
To adjust the governor, proceed as follows: 
(a) Place fl 260 adjsuting tool on governor. 
(b) Loosen adjusting screw only enough to permit movement 

of adjusting arm with slight friction. 
(c) Move adjusting arm toward "F" (to increase speed) or "S" 

(to reduce speed) as required. 
(d) Tighten adjusting screw. 
(e) Remove adjusting tool. 
(f) Retest with Test Desk until speed is between the "adjust" 

limits, which are 9 72 and 10 72 pulses per second.* 
*These narrower limits provide a greater margin of safety against 

the dial getting outside of the "tept" limits. 

•200 
Toal 

If it is impossible to bring dial speed within the "adjust" limits 
or if after adjt+sting to them dial does not operate satisfactorily, 
replace by another dial. Do not bend or adjust any of the dial 
springs .. 

To avoid injury, carry dials in carrying case. 
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15. Use of Hand Test Set M.D.-95. 
In using this set depress "C" button, connect cords in the usual 

manner and listen on line. If line is not in use, release "C" button 
and if dial tone is heard, dial the number desired. Do dot depress 
"C" button during dialing or talking as this will release the con­
nection in the central office. To immediately dial another number, 
depress "C" button for about two seconds, release it and then dial. 
Never release "C" button until sure that line is not in use because 
if dial' pulses or ringing current are being transmitted over the line 
it will cause interference. 

Circuit of Hand Test Set M.D.-95. 

Twol795Cords 

Receiver TMnsmitter 

Test hand set dials (and if necessary adjust) with Test Desk 
when first call to test desk is made. Make test and adjustment 
as given herein. 

4160 
Suppl ament 2 
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GENERAL 
. . 1.. . Purpose of Su·pplement. The purpose of this supplemettt 

. is· t9 provide information in connection with the installation of 
equ~pment ·intended to reduce interference in radio receiving s~ts 

'·£ :resulting from the dialing operations of subscribers in the dial system 
·. plant~· : 

. Jt.isrrecotitmended "that;· when a station is visited for . the PW.--
.· pose ,pf ,installiµg ,equipment as outlined herein, care should be taken 
. to at~ract as littie attention as possible from the subscriber. W'1en-
. handled ··orf this general ba~is there is little likelihood of advers~ · . ., 
publjcity ·.with ref1rence to this type of radio interference which.· , 

· .. ~p~rs ~o be such a small part of the total interference experienced 
h:Y ·radio .~sets. · · 

.. , Information. is given herein as to the method of applying the 
r~medial measures to both desk stands and wall sets. 

· AJ?:PARA TUS 
· 2. ·~a~e~ .. of· Apparatus:· r~quired by this supplement which 

. · . are ·not iisted ·in Specifications 4.160 or supplements 1 or 2 thereto; 
... ' are given below. ... . .. . '·' ·. . . . 

."Condenser- CONDENSER.:.RESISTANCE UNIT per D-89330 .. 
. Resistance A combined condenser and resistance mounted in 
·Unit: · a common casing approximately 1 3/16" x 1" x 

17 /32", and equipped with mounting lu~. The 
. . condenser · and resistance are connected m series 

within the mounting and the free ends are brought 
out by means of leads approximately 6 inches long 
eq~ipped with .spade terminals. 

· ·Mounting 
Plate: 

Nuts~ 

~ : . . 

SPECIAL MOUNTING PLATE per MD-1160. 
A mounting plate of sheet brass arranged to mount · 
one Condenser-Resistance Unit per · D-89330 in 

. the base of a # N 50 type desk stand. Two nuts~ 
P.P. 448 and two screws P.P. 8659 are included 
:with the mounting. 
. ; . . ~- . . .. . ,. . . . .. 
HEXAGONAL BRASS NUT P.P. 448~ , . 

. For .. use In mounting Condenser-Resistance Unit 
·per D-~9330 on · Special Mounting Plate per MD-. 
1160 .. 
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Retard3tion 
Coll; · 

Screws: 

Terminal: 

#67-A RETARDATION COIL. 
A solenoidal type of coil wound on a core of non­
magnetic material. Has one winding with a resis­
tance of approximately 6.9 ohms. Intended for 
use at stations where the condenser-resistance unit 
alone is not effective in eliminating dialing inter­
ference to radio receiving sets. A brass wood screw 
should be· used for mounting the retardation coil. 

R. H. BRASS MACHINE SCREW P.P. 8659. 
For use in mounting Condenser-Resistance Unit 

... per :·D-893:30. on Special Mounting Plate per MD-
1160. : . . . 

.3/S IN. # ' 3 R.H . . llRASS WOOD SCREW. 
For use in mounting Condenser-Resistance Unit 
per D-89330 on door of wooden wall set . 

. 1-1/4 IN. # 8 R.H. BRASS WOOD SCREW. 
·for use in mounting the # 67-A Retardation Coil 
on·.a . .spool head of the induction coil in a subscriber 
set. · · 

3/ 8 In. #4 R.H. WOOD SCREW P.P. 2231. 
Wood S~rew for attaching P.P. 9012. 

TERMINAL ASSEMBLY P.P. 9012. 
Terminal Assembly to be used to provide extra 
terminal in subscriber set when # 67-A Retardation 
Coil is required. 

DESCRIPTION 

· 3.. Dialing . Interference in radio receiving sets is caused by 
i:adio frequency components of the pulses set up at the pulse con~ 
tacts of the dial. The method which has been adopted f<?r suppress­
ing this interference consists of providing a shunt path at or near 
the, .point. at which the r.~c;lio freque~cy components of the dialing 
current originate, that is, at or near the dial pulse contacts. 

'~ . .: .• • ") •• • ., t • 

The shunt path is pro~ded by · means- of a: Condenser-Resist­
ance· Unit per D-89330 which is connected directly across the di~l 
pU:lse ·contacts of the W. E. Co.'# 2 type <lial or across the terminals: 
at which· the·. two conductors of the· dial , cord of the N. E. Co. dial 
from . the · pulse contacts terminate. The Condenser-Resistance 
U~it per ·: .D-89330 · ·consists 0f ·a condenser of approximately O. l · 
mf. and .a resistance of approximately 100 bhms. 

a.so 
s o;l••l 3 
~3.: 

DIAL 
STATIONS 
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. , · It is expected that the condenser-resistance unit will prove 
effective in ·eliminating the dialing interference except in the" most 
.s:eve're ·cases. Where the condenser-resistance unit alone . is not . 
effective, ·a ·# 67-A retardation coil should be connected into the 
station circuit as shown herein in addition to the condenser-resistance 
uh it. 

'· 

APPARATUS INSTALLATION 
.. 4. Desk Stands of the.# NSO type may be equipped with the 
Condenser-Resistance Unit per D-89330 by first mounting ·the 
Condenser-Resistance Unit on a special Mounting Plate per MD.:. 
1160. To mount the mounting plate in the base of the desk stand, 
remove the base plate of the desk stand and slip the .. lugs of the 
mounting plate over the two long spider legs. No additional screws 
are required as the mounting plate is secured by the screws for 
fastening the base plate. The mounting plate should be slipped 
over the spider legs from the dial side. 

II 

Leads6 Long 

i 

Condenser-Resistance Unit per D-89330 
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Condenser Resistance Unit 
per D-89330 · ·6Hleads .~:Part of 

Condenser Resistance Unit 2 P.P. 448 Nuts 
~~~~~~~~-;;;~:::---2 P.P. 8659 Screws . . 

Mounti~ Pl·ate· 
· per MD··U60 

.. 
. ... 

Showi~g ~ondenser Resistance Unit 
on MOU~ing Plate per MD-1160 

' -.. 
. The method of maun'ting and connecting the Condenser-Resist­

ancelUnitlin the base' of the# NSO type desk stand equipped with 
a1Western)Electric # 2 type dial, is shown below. Desk stand cord, 
receivetlcordlandfswitch cord fare not shown. . ' ~: 

W.E .. Co. No. 2 
Type Dial . 

4180 
....... 3 
~. & 

~ ' I 

·" 

Condenser­
Resistance Unit ' 
per D-89330 

DIAL 
STATIONS 

N69Cord 
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-Page_ 6 

·When the # NSO type desk stand is equipped with a Northern 
E;lectric dial connect the leads from the Condenser-Resistance Unit 
to terminals " B " and "Y" on the desk stand terminal block as 
shown above. 

5. Wall ~ts of the # N293 type may b~ equipped with the 
Condenser-Resistance Unit per D-89330 by means of two 3/8" 
# 3 R.H. Brass Wood Screws. The unit may. be mounted on the 
inside of the door of the set as shown below. 

Conden~er ·Res1s tonce 

Unit p_ r0·4 30 

Termma/EnJ 

·· : 

~ ~ (/) 

~t4• 

0 (I) 

6. The# 67-A Retardation Coil will be used only in the most 
severe cases of dialing interference, and when required in addition 
to the Condenser-Resistance Unit it will be mounted on a spool 
head of the induction coil by means of a 1-1/4 inch# 8 R.H. Brass 
Wood Screw. Care should be taken to see that a brass screw is 
used. In order to avoid the necessity of soldering leads to the ter­
minals of the # 67-A Retardation Coil at the station, it is suggested 
thatthe.Retardation Coil be equipped with two leads about six inches 
long in the store room. · · · 
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When the Retardation Coil is installed, it will be connected into 
the station circuit between the dial pulse contacts and the L2 
terminal on the subscriber set. For this purpose on extra terminal 
assembly P.P. 9012 is required and will be located in the set in a 
convenient location by the installer. 

CONNECTIONS 
7. The Condenser-Resistance Unit should be connected 

across the pulse contacts of the dial as shown below. 

WHEN W. E.Co. •2 TY?¢ DIAL IS USED _ 
. ... 

Off Norma~ · 
. Contac~s ~. ~. -:.__ 

Pulse Contacts 

Conden5er Re.si~tance 
Unit per P. es-~.so~ 

.. 
. . 

I ·.·: 

.. ~ · 

WHEN N. E.Co. DIAL IS USED 

Off Normal 
·Contacts 

Pulse ConL3ds 

..A.--ot-~-.IJ~""'------4::<: CondeMtr Resistance 
Unit pet 0·89.3~. -------, 

l 
------~,s-..p..Ylf.lil~-----ca~+-o-YM~~. I · 

L..--~-~----....1 . . 

\ 

Terminalai'n DeSk · .T 

B-Aor~54 · · StandorWCtff~ •. · · 

·4160 
·s•••t3 
.... :1 .. 

· Dial Cord· . 

DIAL 
STATIONS 
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8. The I 67-A Retardation Coil, when required, will be 
connected into the station circuit in addition to the Condenser­
Resistance Unit between the dial pulse contacts and the L2 ter­
minal. The connections in the # 295-A subscriber set (bell box) 
are shown below. In a # N293 type set (wall set) the retardation 
coil will be connected into the station circuit in the sanie manner. 

#Z95-A 
Subscriber Set 

For side tone reduction 
connect Yellow to R 
and Red lo Yr 

t L2 Y 

To Desk Stand 

"67-A Reta rd 
oi J 

Added Terminal 

Desk Stand 
Cord 

. ~ellow 
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