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Automatic Electric Company General Offices, Laboratories and principal manufacturing facilities 

are located in this new 37 acre plant in Northlake, Illinois, a suburb of Chicago. Branch factories are 

located in Genoa, Illinois and Waukesha, Wisconsin. 

These modern facilities are devoted exclusively to the manufacture of a complete line of automatic 

telephone equipment, electrical control components and systems. ( 
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GENERAL 

1.01 The Type 85 telephone (Figure 1) is a 
self-c ontained desk set that provides the 

transmission quality, features, and design of 
the Type 80 telephone. A combination push-turn 
key and an optional exclusion key provide a va
riety of special services and special features. 

2. PHYSICAL DESCRIPTION 

2 .01 The Type 85 telephone weighs approxi-
mately 6-1/4 pounds and measures 9" 

long, 4-3/4" high, and 5" wide. There are four 
rubber cushions located on the baseplate (one at 
each corner) that protect the desk or table top 
from scratches. The Type 85 telephone is 
available in Black and five colors (Sand Beige, 
Dawn Gray, Jade Green, Turquoise, and 
Gardenia White). The line cord and retractile 
handset cord are colored to match the tele
phone. Either a standard metropolitan dial or 
a plain numbered dial may be specified. All 
dials have clear plastic finger plates. A dial 
blank, in the colors listed above, may be sub
stituted for the dial by the installer. 

3. FEATURES 

3 .01 There are three Type 85 telephones: 
Type 85A, Type 85B, and Type 85C; they 

differ in the number and combination of services 
extended to the customer. The following 
services or combination of services are pro
vided by one or more of the three Type 85 
telephones: 

(a) Exclusion of one or more extensions 
from the line. 

(b) Two-line pic kup and one-line hold -
permits access to two lines from the 
same desk set. 

PUSH 8 T URN KEY 
(TYPE 85A 8 85Cl 

EXCLUSION KEY 
(TYPE 859 8 85C) 

Figure 1. Type 85C Telephone. 

Copyright © 1965 Automatic Electric Company 
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(c) Ringer cutoff - for locations requir
ing uninterrupted quiet. 

(d) Single line extension cutoff with 
ringer transfer - allows switching 
calls and/or ringing to and from an 
extension telephone. 

(e) Headset control - permits secre
tarial monitoring of conversations at 
discretion of telephone user. 

(f) External signal control - provides 
switching to include an outside 
signaling device. 

(g) Exclusion with line shorting - for 
maximum privacy; provides short
ing out of all extensions and prevents 
line tapping on these lines. 

3.02 The Type 85 telephones have either a 
self-compensating or manually adjusted 

transmission unit. In a self-compensating tele
phone, the transmission unit automatically 
balances the impedance characteristics of the 
line, and reduces sidetone. In a manually ad
justed telephone, a rheostat (loop compensator) 
is used to balance the impedance characteris
tics of the line, and reduce sidetone. Presently, 
the transmission unit used is a printed wire 
card; previous models used a potted type trans
mission unit. The circuit of both transmission 
units is the same, but the physical location of 
the various terminals differ. The physical 
location of the terminals of a printed wiring 
card transmission unit is shown in Figure 2. 
The schema tic for both units is shown in 
Figure 3. The schema tic used in manually 
adJusted telephones is shown in Figure 4. 

TY.P~-§~!\_T~l~e~~~~ 

3 .03 The Type 85A telephone is factory wired 
for two-line pickup and one-line hold, and 

is equipped with a combined push-turn key 
located below and to the left of the dial 
(Figure 1). The locking ''turn'' feature permits 
the customer to answer or originate a call on 
either of two lines. The nonlocking ''push" 
feature is used to operate an external signaling 
device. The Type 85A telephone is equipped 
with one ringer wired across line one. Should 
a ringer be required for line two, any standard 
ringer box can be installed. 

3 .04 With the minor wiring changes described 
in Table 1 (self-compensating tele-

phones, Table 2 manually adjusted telep~ones), 
the combined push-turn key may provide the 
following additional features for the Type 85A 
telephone. Refer to applicable Figure (10, 11 
or 13) when making changes. 

Figure 2. Printed Wiring Card, Self
Compensating Transmission Unit. 

TERM. 
LINK 

(a) Single-line ringer cutoff. This fea
ture is designed for use in an 
extension telephone in a location re
quiring silence. By turning the push
turn key, the user can cut off the 
ringer, but leave the line open for 
use. 

(b) Single-line extension cutoff with 
ringer transfer. With this wiring 
option, the turn key on the parent 
telephone is used to connect an 
extension telephone and its ringer to 
the line of the parent telephone and 
simultaneously disconnect the ring
er of the parent telephone. When the 
key is turned back to reconnect the 
ringer of the parent telephone, the 
extension is cutoff. 

12 

43 

UNIT CKT. 

lt 0.33MF ON PRINTED WIRING CARD VERSION 

15 

14 

Figure 3. Schematic, Self-Compensating 
Transmission Unit. 
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( c) Single-line extension cutoff. The 
turn key may be used to connect and 
disconnect an extension telephone. 

(d) External signal control. The turn 
key may be wired to allow the user to 
connect an external signal (lamp, 
buzzer, etc.) in parallel with the 
ringer in the telephone. Restoring 
the key cuts off the external signal. 

(e) Headset control. The turn key can be 
used to connect a secretary's head
set to the line to allow her to take 
notes on a telephone conversation. 

(f) Exclusion of extension with line 
shorting. The turn key feature may 
be wired to permit exclusion of all 
extensions and shorting-out of all 
extension lines to assure complete 
privacy. 

TYP~-~2~-T~l~Pt~~~ 

3 .05 The Type 85B telephone is supplied with 
an exclusion key (Figure 1) located near 

(T) 5 10 (LI) 

(Rl 4 @9 (Gl 

<Cl 3 '8 (L2l 
2 

(A 
07 

e 6 

13 el6 

12 15 

14 

TRANSMISSION UNIT CKT. 

Figure 4. Schematic, Transmission Unit For 
Manually Adjusted Telephone. 

the handset. The exclusion key is used for 
extension exclusion and is comprised of two 
pushbuttons, one red and one chrome. The 
user exckdes all extensions from the line by 
pushing the chrome button and may restore 
the extensions to the line, during the same 
conversation, by pressing the red button. The 
chrome button is automatically restored when 
the handset is replaced, returning all exten
sions to the line. 

3 .06 Optional wiring described in Table 3 
(self-compensating telephones, Table 4 

manually adjusted telephones) is used to con
vert the Type 85B telephone to provide two-line 
pickup. Refer to applicable Figures (15, 16 or 
18) when making changes. The chrome button is 
used to gain access to line two. Replacing the 

SECTION 473-502-200 
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handset automatically restores the circuit to 
line one. Extension exclusion is not possible 
when two-line pickup is used. 

!Y.P~-~29_!~1~et~~~ 

3 .07 The Type 85C telephone is factory wired 
to provide two-line pickup and extension 

exclusion. It is equipped with both the combined 
push-turn key and the exclusion key (Figure 1). 
The ''turn'' feature of the push-turn key gives 
the customer access to either of two lines. 
The "push" feature enables him to signal his 
secretary by means of a lamp or a buzzer. The 
exclusion key, located near the handset, 
provides exclusion of all extensions on one line. 
The schematic and wiring diagrams of the 
Type 85C telephones are shown in Figures 20, 
21 and 23. 

3 .08 The exclusion key of the Type 85C 
telephone may be converted to provide 

a holding feature on line 1. The holding bridge 
is connected into the telephone in such a way 
that when the chrome button of the exclusion key 
is operated, the combined resistance of the 
holding bridge (495 ohms) is placed across the 
line. This will draw a sufficient amount of 
current through the exchange to hold the line. 
When the line is in the hold position the turn key 
can be turned to line two, allowing calls to be 
initiated or received on line two. If, when 
returning to the held line, the customer does 
not remove the hold or if the call is picked up 
at another telephone, the choke coil's high 
impedance to voice frequencies prevents any 
noticeable loss of transmission quality. There
fore, when left in a line during a conversation, 
the inductive holding bridge will not have a 
detrimental effect on the quality of trans
mission. 

3 .09 Installation of the holding bridge is a 
field conversion requiring the mounting 

of the holding bridge (order number 
H-885525-1) inside the telephone, and making 
electrical connections. Installation instruc
tions are contained in paragraph 4 .11. 

4. INSTALLATION 

4.01 The installation procedure for all Type 
85 telephones (self-compensating and 

manually adjusted units) is basically the same, 
that is, placing the telephone in the desired 
location and connecting the interior wires to 
the terminal block. Some wiring modifications 
may have to be made at the individual telephones 
to obtain the desired services. Any installation 
differences between the self-compensating and 
manually adjusted telephones are referred to in 
the applicable paragraphs. 
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M.~l!l!. t_!~g 

4.02 Place the telephone in the desired position 
and mount the line cord terminal block 

in an inconspicuous location, allowing ample 
line cord length. Check the polarity of the 
interior wires before connecting to the ter
minal block. 

4.03 Line polarity of the interior wires is 
important because connection informa

tion, including the wiring diagrams, assumes 
that the interior wires between the protector 
and the telephone location in the customer's 
premises have their polarities identified by 
these standard tracers: 

(a) Red - negative (ring) 

(b) Green - positive (tip) 

(c) Yellow - ground 

~i!'i!:g _ ~l!.<! _\Yiz:i_!lg_ M.~c!.i!ic_<!.ti~!:~ 

4 .04 The Type 85 telephones are factory wired 
for a particular serviceorservices.The 

following paragraphs explain the telephone 
wiring modifications for changing the service 
and the interior wire connections to the 
terminal block for the various Type 85 tele
phones. All wiring modifications are made at 
terminal strip "B" and/or transmission unit 
terminals located inside the telephone. 

4.05 The Type 85A self-compensating tele-
phone is furnished with a six- or ten

conductor line cord which is terminated on a 
ten-terminal, terminal block. If a ten-con
ductor line cord is used, four of the con
ductors are spares and terminate on the spare 
terminals of the terminal block. This tele
phone is usually furnished wired for two-line 
pickup, but it can be modified for other types 
of 13ervice. When making modifications, refer 
to Table 1 and Figures 10 or 11. The standard 
line cord and interior wire terminations at the 
terminal block for the Type 85A self-compen
sating telephone are shown in Figure 12. 

4 .06 The Type 85A manually adjusted tele-
phone has a six-conductor line cord which 

is terminated on a six-terminal, terminal 
block. The telephone is usually wired for two
line pickup, but it can be modified for other 
types of service. When making modifications, 
refer to Table 2 and Figure 13. The standard 
line cord and interior wire terminal block 
connections for a Type 85A manually adjusted 
telephone are shown in Figure 14. 

TYP~_§§,!3 __ ~~1i:92.!l2E~!:~~!_i.pg_T~l~P~2~~ 

4.07 The Type 85B self-compensating tele-
phone is furnished with a six- or ten

conductor line cord which is terminated on a 
ten-terminal, terminal block. If a ten-con
ductor line cord is used, four of the conductors 
are spares and terminate on the spare ter
minals of the terminal block. This telephone is 
usually furnished wired for the exclusion fea
ture, but it can be modified for other services. 
When making modifications, refer to Table 3 
and Figures 15 or 16. The standard line cord 
and interior wire terminations at the terminal 
block are shown in Figure 1 7. 

TYP~_§§A_¥.?-.!1.Y.?-1!.Y.._1clil!s_t~g_T~l~P~2~~ 

4.08 The Type 85B manually adjusted tele-
phone has a six-conductor line cord which 

is terminated on a six-terminal, terminal 
block. This telephone is usually wired for the 
exclusion feature, but can be modified for other 
services. Refer to Table 4 and Fi~re 18 when 
making modifications. Figure 19 shows the 
standard line cord and interior wire connec
tions at the terminal block. 

4 .09 The Type 85C self-compensating tele-
phone is furnished with a ten-conductor 

line cord which is terminated on a ten-terminal, 
terminal block. This telephone is usually wired 
for two-line pickup and exclusion feature, and 
is not usually modified with the exception of 
adding a holding feature (paragraph 3.08). 
The schematic and wiring diagrams for this 
telephone are shown in Figures 20 and 21, 
Refer to Figure 22 for line cord and interior 
wire terminations at the terminal block. 

T.YP~ _ §§,9 __ ¥.?-P.Y.?-l!x _ ~~il!s_t~g_ T~l~e~~!:~ 

4 .10 The Type 85C manually adjusted tele-
phone is furnished with a ten-conductor 

line cord which is terminated on two six
terminal, terminal blocks. This telephone is 
wired for two-line pickup and the exclusion 
feature, and it is not usually modified with the 
exception of adding a holding feature (para
graph 3 .08). The schematic and wiring diagram 
for this telephone is shown inFigure 23. Refer 
to Figure 24 for line cord and interior wire 
connections at the terminal blocks. 

!~s_t.?-lU!1g __ tI2lcl~n_g_ _ _!3_r_i9g~ .!- _Tye~ __ 8_5_~ 
T~l~el]~!:~ 

4 .11 The inductive holding bridge kit (consist
ing of a choke coil, resistor, three 

terminals, and two 6" spaded leads mounted on 
a 1-5/8" x 1-1/4", "L" shaped component 
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board) can be mounted in the Type 85C self
compensating and manually adjusted tele
phones. 

4.12 The inductive holding bridge assembly 
mounts on the telephone baseplate to 

the right and in front of the ringer with the 
long portion of the "L" shaped component 
board parallel to the side of the baseplate. 
The shorter portion will be directly below the 
exclusion key springs and parallel to the 
back of the transmission unit. Use the follow
ing procedures to install the holding bridge, 
referring to Figure 5. 

CHOKE COIL 

SCREW 6-32 X f 

Figure 5. Installing Holding Bridge in 
Type 85C Telephone. 

(1) Replace the 6-32 x 1/4" screw with 
the 6-32 x 1/2" screw. 

(2) Place the blank phenol fiber board 
(supplied with the holding bridge 
kit) in the position described above 
so the 6-32 x 1/2" screw fits up 
through the hole. 

( 3) Place a washer over the screw. 

(4) Place the component board in place. 

(5) Place the second washer in place 
and tighten the nut to hold the bridge 
assembly in place. 

4 .13 After the holding bridge has been secured 
in place, make the following wiring 

modifications at terminal strip "B": 

(1) Remove the red and black exclusion 
key wires from terminals B2 and 
Bl, respectively, and tape. 

(2) Move the blue exclusion key wire 
from terminal BlO to terminal B2. 

(3) Move BRN-YEL line cord wire from 
terminal B9 to terminal BlO. 

SECTION 473-502-200 
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(4) Connect ELK and YEL holding bridge 
wires to terminals Bl and B9, 
respectively. 

5. MAINTENANCE 

5 .01 The maintenance procedures for the 
Type 85 self-compensating and manually 

adjusted telephones are basically the same. 
The exceptions will be described in the 
applicable paragraphs. 

!:ls>~-8.!!?-g _l_!~~o_':~l-

5 .02 To remove the telephone housing, locate 
the three base mounting screws (Figure 

6) and loosen the screws. Lift and remove the 
housing. If the telephone is connected to a line, 
push the switchlever (Figure 7) down to its 
locked (hooklock) position. This keeps the 
transmission circuit off the line and the ringer 
on the line while the telephone is being worked 
on. When the housing is replaced, the actuating 
lever is unlocked automatically. This will 
restore the switchlever to its normal position, 
placing the hookswitch under the control of the 
plungers. 

!l~.Ple~~iyt.R.i!l.!_~~~~~~1y_ 

5 .03 To remove the dial assembly, first 
remove the telephone housing. The dial 

RHEOSTAT 
SHAFT 

RINGER 
VOLUME 

CONTROL 
(ON SOME 

TELEPHONES) 

RINGER 
MOUNTING 
SCREWS 

BASE MOUNTING 
SCREW 

I <l> 
2 I 

..0 
I 

000 
0000 
0000 
0000 1 l 4 00000 

00000 
00000 

BASE MOUNTING 
SCREWS 

0000 
0000 
0000 
000 

Figure 6. Baseplate. 
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SNAP- ON DIAL MOUNTING 

SWITCH LEVER 

Figure 7. Hooklock and Dial Mounting. 

in the Type 85 telephones has a snap-on 
bayonet lug pin mounting as shown in Figure 
7. To remove the dial, press down on the dial 
and at the same time slide the dial down until 
the lugs are disengaged from the pins. Tip up 
the bottom of the dial to expose the wiring and 
transparent cover over the working parts of the 
dial. Do not remove any dial wires unless the 
dial is to be replaced. If the dial is to be 
replaced, remove the dial wires from the 
transmission unit terminals and remove the 
dial. Remove the mounting bracket from the 
old dial assembly and fasten it to the new dial 
assembly. Fasten the dial wires to the dial 
springs and their respective terminals on the 
transmission unit. To replace the dial into 
the telephone, place the dial mounting lugs over 
the mounting pins and press down, exerting an 
upward pressure until the dial snaps in place. 

5 .04 Remove the telephone housing and 
terminal strip "B." At terminal strip 

"B," disconnect the red ringer wire and black 
capacitor wire. At the transmission unit, 
disconnect the green ringer wire and white 
capacitor wire. Remove, through the bottom 
of the baseplate, the three ringer mounting 
screws (Figure 6). Remove the ringer assem
bly and replace with new ringer assembly using 
the same mounting screws. Connect the red 
ringer wire and black capacitor wire to 
terminal strip' 'B'' terminals, and green ringer 
wire and white capacitor wire to transmission 
unit terminals, referring to applicable 
schematic and wiring diagrams. 

Handset Maintenance 

5 .05 Most handset difficulties can be remedied 
by replacing the transmitter and receiver 

capsules and/ or the handset cord. 

5 .06 For capsule replacement, and/ or handset 
cord replacement (at the handset), refer 

to the related publication in the 473 series. 
The Type 85 self-compensating telephones 
utilize a Type 810 handset and the Type 85 
manually adjusted telephones utilize a Type 81 
handset. 

5 .07 To replace the handset cord in Type 85 
self-compensating telephones, remove 

the telephone housing and disconnect the hand
set cord conductors from the transmission unit 
terminals. Unhook the cord hook from the 
baseplate and pull out the old cord. 

NOTE: Some Type 85 telephones have a cord 
clamp. To remove the cord, loosen 
the cord clamp and pull out the old 
cord. 

Connect the conductors of the new cord to the 
transmission unit terminals, pull out the cord 
slack, and fasten the strain relief clamp or 
hook the cord hook to the baseplate. 

5 .08 To replace the handset cord in Type 85 
manually adjusted telephones, use the 

same procedure as described in paragraph 
5 .07. 

§!.'!.I!l.Pl~g _ Q~~l_ t-r~.!!}12~ !: _Q ~!:9 

5 .09 The dials of Type 85A telephones are 
equipped with either one- or two-piece 

clear plastic finger wheels. To access the dial 
number card of a one-piece clear plastic 
finger wheel, the wheel must be removed from 
the dial assembly. In the two-piece plastic 
finger wheel, the dial escutcheon ring must be 
removed. For removal and replacement pro
cedures of dial finger wheels, refer to the 
related publication in the 473 series. 

5 .10 Type 85A and 85B telephones are fur-
nished with either six- or ten-conductor 

line cords. These line cords are interchange
able. If a ten-conductor line cord is used, four 
of the conductors are spares. The Type 85C 
telephone is furnished with a ten-conductor 
cord. 

5 .11 To replace the line cord, remove the 
telephone housing and refer to the 

applicable schematic diagram; check ifthe line 
cord terminations at terminal strip "B" are 
standard for this type of telephone or whether 
the wiring has been modified for a particular 
service. Disconnect the line cord conductors 
from the terminals of terminal strip "B." 
Loosen the line cord clamp, and withdraw the 
old cord. Pass the end of a new cord through 
the slot in the baseplate until the covered 
portion of the cord extends two inches into 
the base. Insert the cord clamp lug into the 
baseplate hole, and adjust the cord in the 
clamping bracket until the covered cord end 
fits securely between the ringer capacitor and 
the upright portion of the cord clamp bracket. 
Tighten the cord clamp screw. Connect the line 
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cord conductors to the terminals of terminal 
strip "B" and the terminal block. In accor
dance with the service provided, refer to the 
applicable wiring and schematic diagrams when 
making connections. 

6. TESTS AND ADJUSTMENTS 

6 .01 Performance should be checked and final 
adjustments made after installation, 

modification, and electrical connections have 
been completed. The following tests and adjust
ments should be made by the installer. 

§tr:'!.iE!J..!: ~ .!~~ _ J}!_n_g_~r: 
6 .02 Call the central office for a ringing 

test. If the telephone has a straight
line ringer with an adjusting wheel, adjust 
the volume of the ringer to a level suitable 
to the customer. To adjust the volume of a 
straight-line ringer, turn the plastic adjusting 
wheel which protrudes through the baseplate 
(Figure 6) in the direction indicated by the 
arrow. 

6 .03 Occasionally, when two or more straight-
line ringers are connected to the same 

line, the ringer gongs may tap when another 
station dials. This is due to the charge and 
discharge of the ringer capacitor during dial
ing. To correct this, remove the housing of 
the tapping telephone and reverse the ringer 
leads. 

Transmitter Current Rheostat ---------------------------
6 .04 Prior to the development of the auto-

matic sidetone compensating feature, 
Automatic Electric Company telephones were 
equipped with a slotted shaft rheostat to limit 
the transmitter current on short loops. These 
telephones can be identified by codes be
ginning with the letter N, stamped on the 
baseplate. 

6 .05 The rheostat is mounted on the baseplate 
with its slotted shaft accessible through 

a hole in the underside of the baseplate 
(Figure 6). The shaft slot has an arrowhead 
shape to permit indexing with designations from 
0 to 4 which appear in a circle surrounding 
the shaft hole. These index points correspond 
roughly to rheostat settings of zero through 
400 ohms of series resistance inserted into 
the loop. 

6.06 The installation of sets with the 
manually adjusted rheostat ma. y be 

subject to restrictions imposed by transmis
sion zoning. These restrictions may make 
unnecessary some or alloftherheostatadjust
ments specified in this part since the 

SECTION 473-502-200 
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application of such telephones may be limited 
to loops requiring very little or no rheostat 
adjustment. 

6 .07 When adjustment of transmitter current 
is required, refer to the methods pre

sented in the following paragraphs. These 
methods include rough and close approximation 
procedures in addition to an accurate 
means of adjustment. Exceptions are also 
explained. 

[\ 2~K.h_ b-.P.PI.92'i!.1!.a}j.9~ _ iyc_e.!~99 

6 .08 When no portable milliammeter is avail-
able and installation is being made at a 

station served by a tributary central office 
with no direct testboard trunks, and the 
resistance of the loop (exclusive of the tele
phone instrument) is known only very approxi
mately, set the rheostat according to the 
following rule of thumb: 

(a) If the loop does not exceed 200!1, 
set the rheostat at its 2 setting; 

(b) If the loop is greater than 200!1, 
set the rheostat at its 0 setting, 
and note the limitation set forth 
in paragraph 6.16. 

6.09 When no portable milliammeterisavail-
able and installation is being made at a 

station served by a tributary automatic central 
office with no direct testboard trunks, and the 
resistance of the loop (exclusive of the tele
phone instrument) is known fairly close, set the 
rheostat on the following basis: 

(a) If the loop is under 30!1, set the 
rheostat at its 4 setting; 

(b) If the loop is over 30 n, set the 
rheostat at its 3 setting; 

(c) If the loop is over 130 n, set the 
rheostat at its 2 setting; 

(d) If the loop is over 230 n, set the 
rheostat at its 1 setting; 

(e) If the loop is over 330 n, set the 
rheostat at its 0 setting, and note 
the limitation set forth in para
graph 6.16. 

Accurate Methods 

6.10 Paragraphs 6.08 and 6.09 set forth 
methods which give only approximate 

settings for the rheostat, based on anassumed 
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central office battery potential of 50 volts and 
a battery feed coil resistance (to be added to 
the loop resistance in figuring current) of 
2oon in each winding. The objective is to limit 
the current flowing in the loop and through the 
transmitter to a maximum of 60 milliamperes. 
This limits the transmitted s pee ch to a 
maximum level which is not likely to cause 
crosstalk between circuits in the DDD network. 
It is much more desirable to adjust the 
rheostat, when required, on the basis of actual 
current measurements. 

6 .11 When installation is being made in an 
automatic or manual central office 

served by a testboard, call the testboard and 
ask for assistance in adjusting the rheostat. 
The testboardman will arrange to feed battery 
to the line in series with coils which are 
typical of those used in regular central office 
circuits, and in series with a milliammeter. 
Set the rheostat at its zero position and leave 
it there for a short time. If the testboardman 
finds that the loop current does not exceed 60 
milliamperes, he will so notify you. In this 
case, no further adjustment is necessary, 
except to observe the limitation set forth in 
paragraph 6. 16. 

6.12 If the testboardman does not advise that 
the loop current is already below 60 

milliamperes, advance the rheostat slowly 
until advised by the testboardman that current 
is within limits. 

6.13 Should the testboard for some reasonnot 
be equipped for current readings, the 

testboardman can connect his voltmeter across 
the line and determine the potential drop in the 
battery feed coil by subtracting the line reading 
from a reading taken directly across the office 
battery. If the resistance of the battery feed 
coil is known, the correct drop for a 60-milli
ampere drain can be calculated. For example, 
if the battery potential is 50 volts and the 
battery feed coil resistance is 200!1 per wind
ing, a current of 60 milliamperes produces a 
drop of 200 x .060 = 12 volts per winding in 
the coil, resulting in a line potential of 
50 - 2(12) = 26 volts. 

6 .14 When installation is being made at a 
station served by a tributary office with 

no direct testboard trunks, an accurate adjust
ment can still be made by connecting a 
portable milliammeter in series with one of the 
line conductors at the connecting block or at the 
transmission unit in the telephone. 

6 .15 Limitation of the transmitter current 
to 60 milliamperes applies only to 

installations in which all sets having access to 
the same line, whether installed at the same 
location or off the premises, are of the type with 
a manually adjusted series rheostat. If instru
ments of other circuit types are to be used on 
the same line with a manually adjusted model, 
the rheostat must be set at its 0 setting, 
subject to the limitation listed in the next 
paragraph. 

6 .16 The simple induction coil used in con-
junction with the manually adjusted 

series rheostat does not provide sidetone 
compensation for changes in line impedance 
with increasing loop length; that is, there is no 
element which can counteract each variation in 
impedance as it occurs. However, at the 0 
setting of the rheostat an internal contact 
closes which connects a fixed resistance and 
capacitance across the sidetone balancing 
resistance in the receiver circuit. This change 
in the balancing impedance is intended to match 
the rather capacitive impedance of a long cable 
loop. It is not appropriate for a short cable 
loop (one which is only slightly higher in resis
tance than the value which reduces loop current 
to 60 milliamperes and thus requires the 0 set
ting of the rheostat), nor for a long open-wire 
loop, nor for a station on a loaded cable loop 
which lies less than one loading section from 
the nearest load coil. If a 0 setting is required 
in such cases, disconnect the violet rheostat 
wire from terminal 14 of the transmission unit 
and connect it to terminal 7. Do not attempt 
to open the rheostat contact by choosing a 
setting between 0 and 1, as this introduces 
unnecessary loop resistance. 

6 .1 7 Should any transmission complaint be 
received involving a set with the man

ually adjusted series rheostat, replace the 
instrument with one which provides automatic 
sidetone compensation. 

!'!-13!1_-.I.l!.r:I!. Ke.x !J..!1g_ ~2C.S:ll]~i~I!. Ke.x 
6.18 Figures 8 and 9 are line drawings of 

the exclusion key and combination push
turn key, intended to help the installer insure 
that the keys are operating properly. They 
will also aid in making minor readjustments 
of the keys. Figure 8a shows the positions 
of the exclusion key and buffer with red and 
chrome buttons normal. Figure Sb shows 
the exclusion key when the chrome button is 
operated and with the handset off-hook. Figure 
9a shows the push-turn key at normal. Press
ing the key closes the lower set of contacts 
only, as shown in Figure 9b. Turning the 
key should close the upper set of contacts as 
shown in Figure 9c. The operations 
shown in Figures 9b and 9c can be 
combined. 
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a. NORMAL. b. CHROME BUTTON PRESSED. 

Figure 8. Typical Exclusion Key Operation. 

a. NORMAL b. PRESSED 

c. TURNED 

Figure 9. Push-Turn Key Operation. 
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Table 1. Service Variations for Type 85A Self-Compensating Telephones. 

FEATURES TO 
LINE 1 

RED GRN 

TWO LINE PICKUP Bl B2 

SINGLE LINE RINGER B9 BIO 
CUTOFF (RINGER IN SET) 

SINGLE LINE EXTENSION 
CUTOFF W/RINGER B9 BIO 
TRANSFER 

SINGLE LINE EXTENSION 
CUTOFF OR EXTERNAL B9 BIO 
RINGER CONTROL OR 
HEADSET CONTROL 

EXCLUSION OF EXTENSION Bl B2 
WITH LINE SHORTING 

. NOT USED 

D TERMINALS ON TRANSMISSION UNIT" 

. 
w ~3 2 0 

~ ~ ~m ~ ~ 

10 i,, l 7 • RED • . • 
TElll:MINA.!:__ 
STRIP "B' 

' '<: "' r<i1 r<.> • 
;1i ur 1~1: ~1:1' ~ w m E 

COMBINED 

LINE CORD CONNECTIONS SET WIRING 

TO TO EXT. STA. OR EXT. TO RINGER 
UNE 2 RINGER OR HEADSET SIG. CKT. LEADS 

YEL BLI< YEL BLK BLU WHT BLK RED 

B3 B4 B7 BS Bl B2 

B3* B4* B7 BB Bl B2 

B3 B4 87 BB Bl B2 

B3 B4 B7 BB B9 BIO 

B4 B5 B7 BB B9 BlO 

STRAP TERM. Bl TO TERM. B9 
STRAP TERM. l32 TO TERM. BIO 

. IH~ .... 
·;~ J J 

I lllEC 

~ ~ -
z ! ~ 

ti 0111 !O 
COND. CORO 
(NOTE 4) 

HA.WDSET 

REC. 

TURN KEY 
LEADS 

BLU 

[ill 

[ill 

[ill 

[ill 

B4 

ORN 

m 
m 

m 

m 

B5 

OIAL 
PULSE 

SPARES ON 
t() COMO. COAD ()NL V 

MKSW 9 

L TEAMS.ON I IAN-R(O r IL11 """· STAIP"O""},, 11 10 

I RED AEO 83_ II Y£L ,-,.,. 

f!LU r=-<•~LINE 2 
100 Ill 81 I Rf:D 

-~ AED ·~LINf I 
.33tr.tF • I' RINGER 

~@ ~~~~~L.IN(2 
~:. YL Yr--®: 

-----t-~""°'"2 I R 6 LINE 1 

HKSW L 11 

©: 11 
'#HT B9 i I 

PUSH Bo TURN t<.EY (l2) 

L 

NL 

RED 

'" ... 

~·· -" CAPI .,, 
WMT AEQ I 

~i I _j 

f'-, 
,____. - A. COND. TRANS. 

~ CORu 
0 z 

-~ CA•DLESW 
. 

~ "ON •OOK" ' E ~ > 
POSITION 

8 N ... 

,,,.y~ 

IT)5...,. 
AEO 

"' 1Rl4S ... 
TRANSMISSION 

~ UNIT 13(\)>-
OLK 

(RT)3S: .. 
,,I;, !!!..Q..._ 

w"T 

1 LU - -

IGI 

" 
(LI) 

(L2)ll ~ ~ i r • ; ~ ~ ~ 0 '---t-. 

~' . ~ii ~ I ~ ~I ~~ L 
~ 

OIAL 

._!UL SING 
SPRINGS I 

St!UNTIN~ 
SPRINGS 

NOTES: 
CRADLE SWITCH SHOWN IN 
ON HOOK POSITION. 

2. L DENOTES LOCKING, 
NL DENOTES NON-LOCKING. 

3. "x" CONTACTS TO BREAK LAST a 
MAKE FIRST. 

H- 54540, ISS. 4 

Figure 10. Schematic and Wiring Diagram, Type BSA Self-Compensating Telephone with 
Printed Wiring Card Transmission Unit. 
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DIAL 
Off-NOR 

NOTES 
I. CRADLE SWITCH SHOWN !N 

ON HOOK POSITION 

2. L DENOTES LOCKING, 
NL DENOTES NON-LOCKING 

3. ''>e" CONTACTS TO BREAK LAST 8 
MAKE FIRST. 

4. ONLY 6 CONDUCTORS SHOWN, OTHER 4 NOT USED. 

H-54500, ISS. 6 

CRADLE TERMS. ON 

IMPJULSE ; ~!hf IP "8" 

,filQ.._.(@ 
100 BLU + ' 

~© 
IMF @H~ 

220 

VII 

r<© 
l ,•• 

COMBIN"io~@ 
PUSH 8 TURN KEY 

10 CONO 
CORD 

(NOTE 41 

REC. 
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... 
% 

L.::l..<:.L-:::.L,;::.L.!"'----1---~· 

... ... 
0 

~ 
0 
0: 
0 
u 

13>-t--+-+---~f-+-' ci 

01 AL 

... 
z 
::; 

z 
0 
u 

2 

Figure 11. Schematic and Wiring Diagram, Type 85A Self-Compensating Telephone with 
Potted Transmission Unit. 

[wHT 

SIGNAL~ BLU 

BLK 

YEL 

GRN 

RED 

TERMINALS 
ON TERMINAL-
BLOCK 

I 
A '\ '\ '\ "' 

6 4 5 3 B 

NOTE: 

WHEN 10-CONOUCTOR LINE 
CORO IS USED, THE 4 SPARE 
CONDUCTORS ATTACH TO THE 
UNUSED TERMINAL BLOCK 
TERMINALS. 

10-CONOUCTOR 
LINE CORD 
(6-CONDUCTORS SHOWN) 

~/;iEJljOR-----~=-1 r 4 5 

"~'~ 
LINE 2~ 

3 B -- TERMINALS ON 1 t TERMINAL BLOCK 

~SIGNAL 

Figure 12. Standard Terminal Block Wiring for Type 85A Self-Compensating Telephone. 
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200 

60 

NOTES: 

I. CRADLE SWITCH SHOWN IN 
ON HOOK POSITION. 

2. L DENOTES LOCKING, 
NL DENOTES NON-LOCKING. 

H-54420, ISS. 4 

(8) 

CRADLE 
SW. 

B~, ~~~~)I 
i.....:..:=-+-~()J).W.:..:.;.;:.:.:...~ 

I~,----'="--ORN -Ll 
YEL 89 

D WHT (0 
87 SIGNAL 

~0) (BLU) 

_i._;.e~, F~~'\~L 
NL vpjjijj(\.OJM,1..:..::.;c.:..:..! __ 

COMBINED 
PUSH B TURN KEY 

HANOSET 

}LINE I 

}uNE 2 

E=!~~~~lliJ~~ 

TO TERM. 
STRIP"B" 

'--o-'==-2 

NL---"""'"'-~ 

COMBINED 
PUSH B 

TURN KEY 
OIAL 

~-"~ 
TO TERM. 
STRIP "l!f' 

Figure 13. Schematic and Wiring Diagram, Type BSA Manually Adjusted Telephone. 
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Table 2. Service Variations for Type 85A Manually Adjusted Telephones. 

LINE CORD CONNECTIONS TERMINAL 
STRIP "'B" 

FEATURES TO TO TO EXT. STA. OR EXT. 
LINE 1 UNE 2 !UNGER OR HEADSET SIG. CKT. 

RED GRN YEL BLK YEL BLK BLU WHT 

TWO LINE PICKUP Bl B2 B3 B4 B7 BB 

SINGLE LINE RINGER BlO B9 B3'~ B4* B7 BS 
CUTOFF (RINGER IN SET) 

SINGLE UNE EXTENSION 
CUTOFF W/RINGER B!O B9 B3 B4 B7 B 
TRANSFER 

SINGLE LINE EXTENSION 
CUTOFF OR EXTERNAL BlO B9 B3 B4 B7 B 
RINGER CONTROL OR 
HEADSET CONTROL 

EXCLUSION OF EXTENSION Bl B2 B5 B4 B7 BB 
WITH LINE SHORTING 

STRAP TERM. Bl TO TERM BIO 
STRAP TERM. B2 TO TERM B9 

* NOT USED 

D TERMINALS ON TRANSMISSION UNIT' 

LINE CORD 

Ll L2 

3 

M-++---,,,.. LINE 2 

i...;-~LINE 1 

INTERIOR WIRING 

SET WIRING TERMINAL 
STRIP "B" 

RINGER TURN KEY 
LEADS LEADS 

BLK RED BLU ORN 

B2 Bl cw [iJ 

B2 Bl [ill ITJ 

B2 Bl [ill [LJ 

B9 BlO [TI] [TI 

B9 BIO B4 B5 

Figure 14. Standard Terminal Block Wiring for Type 85A Manua,lly Adjusted Telephone. 
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Table 3. Service Variations for Type 85B Self-Compensating 
Telephones. 

LINE CORD CONNECTIONS TERMINAL SET WIRING TERI'vfiNAL STRIP "B"' STRIP ''B" 

FEATURES TO TO TO EXTENSION RINGER RINGER SET EXCLUSION 
LINE 1 LINE 2 STATION LEADS LEADS LEADS KEY LEADS 

RED GRN YEL BLK YEL BLK BLU WHT BLK RED WHT GRN SL RED 

EXCLUSION Bl B2 B7 B4 B5 B6 B6 B5 Bl B2 B4 B7 

TWO-LINE 
PICKUP Bl B2 B3 B4 B7* BB* B2 Bl B9 BlO B9 BlO 

. NOT USED 

l . 
j :r 

~1 
. 

; 

i 5 0 z s ~ > E ~ I OR 10 CONO ·-
COFIO ·MOTE 4 

Ii' • ' ::::1 
t.,~, 

TERMINAL 
STRIP •a• 

<i ~ ' '~> r<'.> • 
I 

CLUSION ~ ~l.J 
Zo zz .. . 

KEY o~ ~~ I~ ii~ ~ 
GRN 

'. . .. 
" """ HANDSET 

A ING ER REC 
r--,BlK 

I+ I 11=== r- I 

I~ 
.. .. I CRADLE SW 

I 

~ 
''ON HOOK~ 

I GFUI 
POS 

L ~ 

·~ 
------TRANS 

11ii1!{ ~~~ . ! ii E . 
(T)5~ 

RED 

VEL 
IR}4~ RED 

TRANSMISSION 
UNIT '30>-~ 

BLK 
!RT)a011r ... 

R D 

·~· WHT 
~ 

1 
BLU 

lGl (L~ (L~ 11 i • ~· " ~ 
6 • 7 

~ Ill Ill 
Ill '1'"" -

\;Z 
i~ 

z z . 
c~ ~ ~ 

x 
~ ~ 

DIAL 

SING 
SPAINGS 

- ~ 

SHUNTIHG 
SPAIN GS 

DIAL 
PULSE 

HKSW. 

SPUES ON 
10 CONO CORD ONLY 

TERMS. ON 
CONM~CTING 

8LOCK 

I BLU ®1 
Ill RINGER 

>-Hi i_,w"'HT'-----<<D J 

II 
'---~>---+.l!!!Jll(i:>-f11 :,,R,.ED"-----<(j) 

NOTES: 
I. CRADLE SWITCH SHOWN IN 

ON HOOK POSITION. 

2. L DENOTES LOCKING, 
NL DENOTES NON-LOCKING. 

3. "x" CONTACTS TO BREAK LAST a 
MAKE FIRST. 

H-54541, ISS. 4 

Figure 15. Schematic and Wiring Diagram, Type 85B Self-Compensating Telephone with 
Printed Wiring Card Transmission Unit. 
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H-54501, ISS. 6 

PULSING 
SPRINGS 

DIAL 
SHUNTING 
~INGS 

w 
..J 

NOTES 
I CRADLE SWITCH SHOWN IN 

ON HOOK POSITION 

2. l DENOTES LOCKI~. 

3 ·x" CONTACTS TO BREAK LAST a 
MAKE FIRST 

4. ONLY 6 CONDUCTORS SHOWN, OTHER 4 NOT USED 
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VII 

CRADLE 
SW 

EXCLUSION 
kEY 

Figure 16. Schematic and Wiring Diagram, Type 85B Self-Compensating Telephone with 
Potted Transmission Unit. 

r.WHT 

RINGER~ BLU 

EXTENSION[ 

BLK 

YEL 

GRN 

RED LINE~ 

TERMINAL s 

I 
)_ 

" 

I. 

2. 

" " ' 

NOTES: 

INSTALLER SHALL STRAP 
TERMINALS I ANO 2 AND 
6 ANO 7 AS SHOWN. 

WHEN ID-CONDUCTOR 
LINE CORO IS USED 
THE 4 SPARE CONDUCTORS 
ATTACH TO UNUSED 
TERMINAL BLOCK TERMINALS. 

IQ-CONDUCTOR 
LINE CORD 
(6-CONDUCTORS SHOWN) 

ON TERMINAL- I 6 9 10 2 7 
BLOCK 

9 IO ------TERMINALS ON i i ---TERMINAL BLOCK 

~]EXTENSION 

Figure 17. Standard Terminal Block Wiring for Type 85B Self-Compensating Telephone. 
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60 

NOTES: 

I. CRADLE SWITCH SHOWN IN 
ON HOOK POSITION. 

2. L DENOTES LOCKING. 

TERM STR1P""B"" BLK 
TERMS ON,.-,,.------IO 9 8 rt6'

1 TERM STRIP '"B"" 0 Cll Cll Cll C11 

j :; 4 3 2 I I 

LINE { >-'.....,'--_---< ~ 
EXCLUSION{ ~ 

RINGER{ : 

I 
6 CONO. 

LINE COllD 

HANDSET 

e e <11 e e 

RED 
y L 

EXCLUSIONV I 
KEY L 

·'I 

lllNGEll CAP. f" 1_-;:;/AS REQ. WHT 

GRN I 

I 
I 0 I RHEOSTAT 

I 0 
• I 

L __ I 

PULSING 
-SPRINGS 

DIAL 

DIAL CRADLE 
IMPULSE SW. 

EXCLUSION 
YELi 

84 

H-54421, ISS. 3 

Figure 18. Schematic and Wiring Diagram, Type 85B Manually Adjusted Telephone. 
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3 

EXTERNAL SIGNAL 

LINE CORD 

L2 

LINE 2 
tw-11Th~ EXTENSION 

HEADSET 
EXT. RINGER 

INTERIOR WIRING 
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ISSUE 3 

Figure 19. Standard Terminal Block Wiring for Type 85B Manually Adjusted Telephone. 

Table 4. Service Variations for Type 85B Manually Adjusted 
Telephones. 

LINE COHD CONNECTIONS SET WlH.lN(I 

FEATURES TO TO TO l..:XCLUDJ·;D HIN(; EH IUNUEH SET 1'~X(. LL;SlON 
LINE l LINE 2 STATION LEADS LEADS LEADS 1'..E\ LEADS 

RED GRN YEL BLK YEL BLK BLU WHT BLK HED WHT WHT SL 1u::1, 

B5 BB BB B5 Bl B2 B4 B7 
EXCLUSION Bl B2 B4 B7 (STANDARD) 

B7* BB'~ Bl B2 B9 BlO B9 BlO 
TWO-LINE 

Bl B2 B3 B4 PICKUP 

* NOT USED 
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NOTES: 
I. CRADLE SWITCH SHOWN IN 

ON HOOK POSITION. 

2. L DENOTES LOCKING, 
NL DENOTES NON-LOCKING. 

3. "x" CONTACTS TO BREAK LAST a 
MAKE FIRST. 

ORN 
BLU n~~i L• KEY -· -
RE ., -·{ VI 

PUSH a 
L "' 

TURN KE 

NL 

~~, CA,1 .. ' 
rr:n·J 

EXT. LINE 2 SIGN,1,L RINGER LINE 1 
~~ ral'~,-,~~ CONNECTING I -ILOCI< TERMS. 

H H 
! ~ : ~ ~; ~I ! r 

HAMDSIT 

RIC. 

~ 

~ 
..____.. - Ao CONO. nl:ANS. . , 

~~Cl'AOLESW 

~ 
"OW •OOK" 
POSITION 

•• ... 
COlllu ~ 

~ ~ ~ 

(TJ 5S>-f'"~'"'-+Hl-t<l--Hf-' 
VEL 

1111) lll:Efl 

THN~:~S10N l:S$> ru!!!. 
llLK 

11 IS 10 I I 1 
(l)I (LI) (L2) 11 
e ' I~ ~ 111 e 

i L 

H-54542, ISS. 3 

Figure 20. Schematic and Wiring Diagram, Type 85C Self-Compensating Telephone with 
Printed Wiring Card Transmission Unit. 
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m 

ILK 

SHUNTING 
SPRINGS 

~ 

-' . 

ORN 

EXCLUSION 
KEY 

DIAL 
OFF-NOR 

10 CONO CORO 
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NOTES 
I CRADLE SWITCH SHOWN IN 

ON HOOK POSITION 

2 L DENOTES LOCKING, 

CRADLE 
SW. 

NL DENOTES NON-LOCKING 

3. "x" CONTACTS TO BREAK LAST &. 
MAKE f-IRST. 

EXCLUSION 
KEY 

H-54502, 155. 2 

Figure 21. Schematic and Wiring Diagram, Type 85C Self-Compensating Telephone with 
Potted Transmission Unit. 

TERMINALS 

g~O~EKRMINAL---._.109 837 2 846 I 

NOTE: 
INSTALLER 
SHALL STRAP 
TERMINALS 
I AND 2 ANO 
6AND7AS 
SHOWN. 

ERM A 5 _-.1&4!!38910 

w:-1... cJJ If [[le~"'~··-LINE { J EXTENSION 

LINE 2[ )s1GNAL 

Figure 22. Standard Terminal Block Wiring for Type 85C Self-Compensating Telephone. 
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I. ~A~~KSYJ1J~:tit~~N IN 

2· ~L0~~26ns'1~':J~~bc•oNG. 

' ~fJ=. li'l.'rf cS~0~D~r 

H-54419, ISS.4 

COMBINED 
PUSH 8 TURN KEY 

TERMS ON 
TERM STRIP 

:=~1r = SIGNAL { ~ 
EXCLUSION { ~ 

TABLE D 

10 CONO. 
LINE COfltD SEE 

TABLE D 

TO TERM STRIP "'8" 

EITHER OF FOLLOWING COLOR 
CODES MAY APPLY. 

NL 
TERM. 

TRANS. 

COLOR COLOR STRIP "9" COMllN£D PUSH 

RED RED I 
a TURN KEY 

GRN GRN • YEL YEL 3 
BLK BLK 4 

BLU BRN s 
WHT VIO 6 
BRN-REO BLU 1 
BRN-GRN ORN • BRN-YEL YEL-SL 9 
BRN-BLK GRN-BRN 10 

~ TrnM 
EXCLUSION z STRIP 

KEY 1 •9"' 

ORN 
BARE 

DIAL 

Figure 23. Schematic and Wiring Diagram Type 85C Manually Adjusted Telephone. 

LIME CORD 

TIE CLIP-

LI 

INTERIOR WIRING 

NOTE: SEE FIGURE 2 3 FOR PROPER 
LINE CORD COLOR CODE. 

L2 LI 

MTG.SCR MTG. SCR 

ef '0 
4G 3 0 

L2 

MTG. SCR 

eJ 0 4G 

INTERIOR WIRIHG 

Figure 24. Standard Terminal Block Wiring for Type 85C Manually Adjusted Telephone. 
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