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TYPE 90M
TELEPHONE

1. GENERAL

The type 90M is a self-contained wall telephone
(figure 1). Aterminal strip within the telephone
accepts wiring for either bridged or divided
ringing. All leads to this terminal strip ar'e
spade terminated so that only a screwdriver
need be used for wiring changes; no soldering
is required.

The initial design of the type 90M telephone
included a manually-adjusted rheostat which
regulates the conductor-loop resistance, thus
controlling the quality of transmission. The
new type 90M telephone uses a self-compen-
sating transmission unit which automatically
reduces sidetone and balances the impedance
characteristics of the line. Installation and
maintenance for the self-compensating type
90M is contained in sections 2 and 3 of this
publication. Installation and maintenance for
the manually-adjusted type 90M telephones is
covered in sections 4 and 5.

2. PHYSICAL DESCRIPTION

The type 90M wall telephone, contained in a
plastic housing, measures (including the hand-
set) 9-7/8'" high, 8-1/2" wide, and 4’ in
depth. The hookswitch lever and handset are
located on the left side of the telephone. The
dial, mounted at an angle, is located at the top
front of the telephone.

2.1 Features

Depending on service requirements, the type
90M wall telephone is supplied with one of four
dials:

a. Numerical 1-0 dial.

b. Metropolitan ABC dial.

c. SATT A dial.

d. SATT B dial.

The type 90M wall telephone, equipped with a
retractile handset cord, is available in black

and ten colors. The black type 90M telephone
has a black metal finger plate; the colored type
90M telephones are equipped with a clear
plastic finger plate. The ten colorsare listed
below:

Jade Green Sand Beige Classic Ivory
Camellia Pink Dawn Gray Forget-Me-Not
Sunlight Yellow Garnet Red Blue

Gardenia White Turquoise

Another feature of the type 90M wall telephone

is the easy, one screw, removal of the plastic
telephone housing.

3. INSTALLATION (Self-compensating Type
90 M)

The following sections apply to installation of
the self-compensating type 90M telephone.
Section 5 gives installation information on the
type 90M telephone equipped with a loop com-
pensator.

3.1 Mounting
3.1.1 Wall mounting.

To mount the type 90M telephone on a wall
follow the steps below:

a. The housing screw (shown on figure 17)
must be loosened. Liftthe plastic telephone
housing.

b. The line wires are passed through the wire
hole (figure 2) and the telephone base is held
in position against the wall.

c. Refer to figure 2 and place a No. 8 round-
head screw through either of the top two
mounting holes. Place a second No. 8 round-
head screw through the slot atthe bottom of
the plate. The slot atthe bottom of the plate
allows alignment of the telephone.

d. After the telephone is aligned so that it is
exactly vertical, tighten the two screws, and
place a third No. 8§ round-head screw
through the other top mounting hole.
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Figure 1. Type 90M Telephone,

Rights reserved by Automatic Electric Company
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Figure 2. Location of wall-mounting holes.

When the telephone is to be mounted on

masonry, use masonry anchors. Figure 2
provides mounting-hole spacing dimensions
which can be used for drilling layout. (Note
that the holes are not adjacent to the corners
of the baseplate.)

3.1.2 To mount on an electric
outlet box.

When mounting on an electric outlet box order
A, E. Co. adapter plate D-780763-A, three
D-760823 #8-32 x 25/64’’ RHIL screws, three
D-750261-A bushings, and two #6-32 x 5/8*
RHIM (or FHIM) screws. The adapter plate
(figure 3) has a number of holesinit, so it can
mount on a 4'' square outlet box, a 4’* octagonal
outlet box, or an oblong utility or “‘handy box.’’

Pass the line wires through the adapter plate
wire hole (figure 3). Using the two outlet box
No. 3-32 x 1/2’’ RHIM screws (if any) or the
two No. 6-32 x 5/8’° RHIM or FHIM screws,
and the appropriate two holes in adapter plate
D-780763-A, attach the adapter plate (figure 3)
to the outlet box. Align the cover vertically on
the wall, and tighten the two screws.

Near the bottom of the plastic telephone
housing, is a housing screw (see figure 17).
Loosen this housing screw, and lift off the
housing. Then pass the line wires through the
line wire hole in the baseplate, as shown in
figure 3. Use the three D-760823-A RHIL
screws and the three D-750261-A bushings
to attach the telephone baseplate to the
adapter plate (figure 3). These bushings must
be assembled so their tapped sides are toward
the telephone baseplate.

3.2 Line Polarity

Connection instructions in this bulletin assume
the interior wires between the protector or a
P-B-X switchboard or similar equipment and
the telephone location in the subscriber’s
premises have their polarities identified by
standard tracers as shown in figure 4. Line
polarity is important in divided-ring stations,
and in SATT installations.

An alliteration (repetition of the same letter)
of the letter R may helpyoutoremember these
connections. The R alliteration is: Ring,Red,
Right-hand, Ridged, Right-hand. The corre-
sponding connections are:

Ring (negative line) connects, in this order, to
Red (or 1 ridge) intérior wire conductor,
Right-hand station protector terminal screw,
Ridged (tracer) drop wire conductor,
Right-hand cable terminal stud.

EXCEPTION: The ‘ring equals right’’ rule
applies at a strand mounted or sheath mounted

WIRE HOLE

LINE WIRE »

TELEPHONE HOLE ®/
BASE
/

]

. S

‘s i}
/‘ / @
. ADAPTER-PLATE
SCREW . D-780763~A

D-760823-A
BUSHING
D-750261-A

Figure 3. Adapter-plate assembly (exploded view).
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cable terminal, or at an unprotected pole-
mounted or wall-mounted cable terminal., At
a protected pole-mounted or wall-mounted
cable terminal, connect the negative line to the
lower terminal stud of the pair.

If you are uncertain of the polarities of the line
conductors, use a hand-test telephone such as
the Automatic Electric Company L-965-A2.
Clip one lead to the ground wire which you have
just installed and touch the other clip to each
line wire. The louder click will identify the
negative line. The positive line will usually give
a weakclickdue to an earth potential difference.
Where no ground connection is readily avail-
able, the line polarity may be readily deter-
mined with a portable d’Arsonval voltmeter.

3.3 Standard Self-compensating Type 90M
Telephone

The ‘‘standard’’ type 90M is the basic telephone
and the one most commonly used. The other
type 90M telephones discussed in the publica-
tion are variations of the "standard.'"

The following instructions apply to the standard
self-compensating type 90M wall telephone with
straight-line or harmonic ringer (but without
SATT dial or cold cathode tube for super-
imposed ringing).

Mount the telephone as described in section
3.1.1 or 3.1.2,

Bridged ringing. This telephone is shipped
wired for bridged ringing as shown in figure
28. Connect the line wires as shown in figure 5.

Divided ringing on the + (tip) line. For divided
ringing on the + (tip) line move the black capac -
itor lead from terminal strip position L2 to
4G as shown in figure 28. Connect the line
wires as shown in figure 6

4

Divided ringing onthe ~ (ring) line. For divided
ringing on the - (ring) line move the black
capacitor lead from terminal strip position .2
to 4G as shown in figure 28. Then connect the
line wires as shown in figure 7.

To replace the plastic housing, hookitover the
top edge of the telephone baseplate and tighten
the housing screw located at the bottom of the
housing. Then call the central office for a
ringing test, etc. Sections 3.7.1 and 3.7.2
supply instructions for stamping the directory
number on the number card.

3.4 Standard Self-compensating Type 90M
Telephone Used with SATT Systems

The following instructions apply to the self-
compensating type 90M wall telephone (figure
28 - circuit D-530142-A) with straight-line or
harmonic ringer and equipped for SATT oper-
ation (but not with the cold cathode tube for
superimposed ringing).

Mount the telephone as described in section
2.1,1 or 2.1.2.

Bridged ringing. The telephone is shipped
wired for bridged ringing as shown in figure
28. The brown lead from the dial must be
connected to terminal strip position 4G. Con-
nect the line wires as shown in figure 7.

Divided ringing on the + (tip) line. For divided
ringing on the + (tip) line move the red ringer
lead from terminal strip position L1 to 4G

O O
> | D
5 |0

L@ )
w ||D

(@ )
GREEN OR (o @@
SMOOTH N

[ 4
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| RIDGE b

C D)

O O

Figurve 5. Terminal strip connections for
bridged ringing (non-SATT).
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(figure 28). Connect the line wires as shown

in figure 7.

Divided ringing onthe - (ring) line. For divided
ringing on the - (ring) line move the black
capacitor wire from terminal strip position
L2 to 4G (figure 28). Connectthe line wires as
shown in figure 7.

Check that the party identity pulse will be on
the + line. At the terminal strip, attach the
clips of ahand-test telephone (suchas A.E. Co.
L-965-A2) to L1 and L2. Press testtelephone
button C, and with the subscriber’s handset on
the hook, dial 0 on the subscriber’s dial. As
the dial returns, listen at the test telephone.
If no click is heard, the subscriber’s telephone
is connected correctly. If one or more clicks
are heard, reverse the interior wires at tele-
phone terminals 1.1 and L.2 (figure 7) or reverse
drop wires at the protector (figure 4).

To replace the plastic housing, hookitover the
top edge of the telephone baseplate and tighten
the housing screw which is located at the bottom
of the housing. Then call the central office for
a ringing test, etc. Section 3.7.1 and 3.7.2
supply instructions on stamping the directory
number on the number card.

3.5 Self-compensating Type 90M for
Superimposed Ringing

The following instructions apply to the self-
compensating type 90M telephone (figure 29)
equipped with superimposed ringers and cold

O O
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Figure 6. Terminal stvip connections for party-line
standard telephones rung on + line (lip).
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Figure 7. Terminal strip connections for party-line
standayd telephones rung on - line (ving) for
SATT A or SATT B, or for superimposed,

cathode tube. For optimum operation either
superimposed d.c. or a.c. on 20 cycles or
pulsating d.c. of 20 pulses per second should
be used for ringing current.

Mount the telephone as described in section
3.1.1 or 3.1.2,

If the telephone is not wired for the proper
party-station, reconnect the ringer green and
red leads, and cold cathode tube yellow, black,
and red leads as shown in Table A.

Connect the line wires as shown in figure 7.
Then, to replace the plastic housing, hook it
over the top edge of the telephone baseplate,
tighten the housing screw located near the
bottom of the housing. Stamp the directory
number on the number card as described in
section 3.7.1 or 3.7.2. Then call the central
office for a ringing test, etc.

3.6 Ringer Frequency Change

When it is necessary to use a new ringer
frequency, the ringer and capacitor must be
changed together as a unit, because each
ringer has attached a capacitor of the correct
capacitance. Table B gives ordering informa-
tion on ringers.

To remove a ringer, loosen the housing screw
and remove the plastic telephone housing.
Disconnect the red and green ringer leads,
and the white and black capacitor leads.

5
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TABLE A

Terminal Strip Terminals

Station Ringer Leads Tube Leads

Green Red Yellow Black Red

No. 1 or No. 5 -
station on the - (ring) line L1 3 3 4G 4G

No. 2 or No. 6 -
station on the + (tip) line L2 3 3 4G 4G

No. 3or No. 7+

station on the - (ring) line 3 L1 4G 3 3

No. 4 or No. § +

station on + (tip) line 3 L2 4G 3 3

TABLE B
Ringer Capacitor
i * > (Capacitance in
A, E. Co. Piece Number (frequency in cycles) mi%rofarads)
Straight line without
D-56548-ASLR volume control 0.4
D-56548-A16R 16.6 0.7
D-56548-A20R 20 0.7
D-56548-A25R 25 0.3
D-56548-A30R 30 0.2
D-56548-A33R 33.3 0.2
D-56548-A40R 40 0.08
D-56548~-A42R 42 0. 08
D-56548- A50R 50 %3 0.08
D-56548-A51R S0 %% 0.08
D-56548-A54R 54 0.08
D-56548-A60R 60 0. 08
D-56548-A66R 66 0.08
D-56548-A67TR 66.6 0.08
D-56548-AVTR Superimposed Fok ok
D-56548-AACR For P-A-X type 34A16 0.7
only

D-56548-CVTR Superimposed (self-comp.) none

*Each piece number in the table includes standard ringer (first suffix letter A). Piece
number for humid-climate impregnated ringer has first suffix letter B; for example, to
order impregnated straight-line ringer without volume control, order D-56548-BSLP.
**For use in exchanges with harmonic ringers.

***For use in exchanges with ‘‘Decimonic’’ ringers.

****This has an 0.4 mf capacitor for the dial pulse-spring spark-suppression circuit.
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Figuve 8. Mounting D-56548 vinger.

To change the D~56548 ringer, remove the three
D-760764-A round-head sems screws (figure 9)
while holding the ringer mounting bracket to
the telephone baseplate. Then turn the ringer
and mounting bracket over and remove the two
D-760735-A sems screws (figure 8) holding the
ringer and capacitor to the mounting bracket.
Re-using the original screws, attach the new
ringer and capacitor to the ringer mounting
bracket as shown in figure 8. Then attach the
ringer mounting bracket to the telephone base-
plate as shown in figure 9.

To change the D-56562 ringer remove the three
D-760735-A sems screws (figure 9) which hold
the ringer to the ringer mounting bracket.
There is usually no need to remove the three
screws which hold the ringer mounting bracket
to the telephone baseplate. Then, re-using the
original screws, attach the new ringer and
capacitor to the ringer mounting bracket as
shown in figure 9.

The red and green ringer leads and the white
and black capacitor leads can now be recon-
nected according to the applicable wiring
diagram and/or party-line instructions.

3.7 Dial Numbker Card
3.7.1 Metal finger plate.

Insert the dial escutcheon tool H-26917 or a
small screwdriver between the escutcheonring
and the transparent cover opposite finger
hole 5 (figure 10). Press the tool downward
until the locking lever underneath is engaged.
Next move the tool counterclockwise toward
the finger hole 6. This will unlock the escutch-
eon ring. The ring may now be lifted from the
dial with the tool. Figure 11 shows how a
clamping plate holds the transparentcover and
number card to the ring. Rotating the notched
clamping plate counterclockwise will release
the assemly.

Print or stamp the number clearly onthe card.

To reassemble, first place the transparent
cover in the escutcheon ring. Insert the num-
ber card and the clamping plate. Turn the
clamping plate clockwise to engage its tongue
and lock the assembly. Before mounting the
assembly on the dial, note that the locking
lever on the finger plate is midway between
finger holes 6 and 7 (figure 12). Insert the
small lug of the escutcheon ring into the slot
near the finger stop and press the assembly
into the finger plate. Then insert the dial tool
under the escutcheon ring opposite finger hole
7, and press the tool down against the locking
lever underneath the card. Move the tool
clockwise to finger hole 6 to lock the assembly
in place.

3.7.2 Plastic finger plate.

At a point halfway between finger holes 5 and
6 (figure 13), insert a screwdriver (such
as the A, E. Co. H-880622-1) between the edge
of the escutcheon ring and the transparent
cover to unlatch the escutcheon ring. Lift
the ring with the screwdriver. Rotate the
clamping plate (as shown in figure 16)

.
6-40x}
ROUND HEAD
SEMS SCREWS
D-760764-4

MOUNTING
BRACKET

»
6~ GOX;
ROUND HEAD
SEMS SCREWS
D-760764-A

Figure 9. D-56562 ringer attached to telephone base.
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Figure 10, Unlocking escutcheon ving.

counterclockwise and remove the number card.
Print or stamp the number clearlyonthe card.

Next, with the transparent cover in the es-
cutcheon ring, add the number card and the
clamping plate. Press lightly with the left
thumb near one circular hole, say the lower
left one in figure 14 and lock the clamping
plate by inserting the right thumbnail in the
other circular hole and turning the clamping
plate clockwise. Then hook the escutcheon
locating lug into the dial near the finger
stop. Insert the screwdriver between finger
holes 5 and 6. Finally, press in the screw-
driver tip until the clamping plate latches.

3.8 Hooklatch (optional)

A hooklatch may be added to the type 90M tele-
phone by ordering one each of the three
D-numbered parts shown in figure 15. To in-
stall the hooklatch remove the plastic telephone
housing. Pass the shouldered D-760774~A
screw through the hooklatch and then through
the washer, then put the hooklatch tip into the
large irregular hole in the hookswitch lever,
and tighten the screw into the tapped hole
shown in figure 15.

The following wiring changes must be made
when installing a hooklatch on the self-

E
P AT EON . CLAMPING PLATE

\ /LOCKING TONGUE

/CLAMPING PLATE
o( )0

\ESCUTCHEON
LOCKING LUG

ESCUTCHEON RING

NUMBER CARD

Figure 11. Number card in escuicheon ving.

PRESS WITH
THUMB

Figure 12, Locking escuicheon ving.

compensating standard or SATT type 90M
telephone (figure 28):

a. Move the green switch wire from trans-
mission unit terminal 2 to terminal LL.2 on
the terminal strip.

b. Move the white switch wire from terminal
L2 on the terminal strip to transmission
unit terminal 2.

c. Move the orange switch wire from terminal
3 on the terminal strip totransmissionunit
terminal 1,

d. Move the black switch wire from terminal
1.1 on the terminal.strip to terminal 3 on
the terminal strip.

e. Move the violet switch wire from irans-
mission unit terminal 13 to transmission
unit terminal 2.

f. Move yellow dial wire from transmission

Figure 13, Use of screwdriver on escutcheon ving.
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unit terminal 11 to terminal 3 on the termi-
nal strip.

g. Add a strap from terminal L1 on the
terminal strip to transmission unit ter-
minal 11,

The following wiring changes must be made
when installing a hooklatch in the type 90M
telephone for superimposedringing (figure 29).

a. Move the green switch wire from trans-
mission unit terminal 2 to terminal 1.2 on
the terminal strip.

b. Move the white switch wire from terminal
L2 on the terminal stirip to transmission
unit terminal 2.

¢. Move the orange switch wire from terminal
5 on the terminal strip totransmissionunit
terminal 1.

ESCUTCHEON
LOCKING LUG

QPue

CLAMPING PLATE
ESCUTCHEON RiING

O < ESCUTCHEON
LOCATING LUG
CLAMPING — PLATE

CLOCKING TONGUE

NUMBER CARD

Figure 14. Esculcheon ring with number card.

d. Move the black switch wire from terminal
L1 on the terminal strip to terminal 5 on
the terminal strip.

e. Move the violet switch wire from trans-
mission unit terminal 13 to transmission
unit terminal 2.

f. Move the yellow dial wire from trans-
mission unit terminal 11 to terminal 5 on
the terminal strip.

g. Add a strap from terminal L1 on the
terminal strip to transmission unit ter-
minal 11.

Lift the handset off the hook, and be sure the
hookswitch springs operate partially (only to
connect the receiver). Figure 16 shows the
partial operation of the self-compensating
type 90M telephone’s hookswitch. Then push
the hooklatch handle. The hookswitch should
operate completely (connecting the dial, and
transmitter, etc.). Replace the plastic tele-
phone housing.

HOOKLATCH D-58065-A
SCREW D-760774-A 4’
|

WASHER D-17473-A

Figure 15. Hooklalch installation.

When a party-line caller wishes to make a
call he takes the handset off the hook, connect-
ing the receiver only. He then listens to see
if the line is in use. If he hears nothing, he
pushes the hooklatch and makes the call.
Caution the subscriber that he must push the
hooklatch to answer an incoming call also.

4. MAINTENANCE (Self-compensating Type
90M Telephone)

4.1 Housing Removal

To remove the plastic telephone housing,
loosen the screw at the bottom of the housing
(figure 17). Move the bottom of the housing
out and lift it up. Replacement of the housing
is accomplished by reversing the procedure,.

4.2 Dial Removal and Replacement

The type 90M telephone has a snap-on (bayonet-
lug pin-type) dial mounting as shown in figure
17. To inspect the dial assembly, first remove
the telephone housing (see 4.1 above). To
remove the dial, press down on the dial and
mounting plate. At the same time, apply
pressure upward until the lugs are disengaged
from the pins. Tip the bottom of the dial
assembly up to expose the dial wiring and the

MADE

[———

— R

Figure 16. Hookswitch contact-sequence adjusiments.,
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Figure 17. Dial removal.,

transparent dustcovering over the dial springs.
Do not disconnect the dial leads from the
transmission unit unless the dial assembly
must be replaced. Disconnect the dial leads
at the transmission unit. The entire dial
assembly is now free and can be lifted from
the housing. The four different dial assem-

blies can be ordered by consulting Table
C below.

To replace the dial, press the dial assembly
over the pins and slide the assembly downward
until it latches. Replace the housing as per
section 4.1 above.

10

TABLE C
Dial Order Number
1a For Black Only
1 -0 D-84808-A
ABC D-84909-A
SATT A D-84910-A
SATT B D-84911-A

4.3 Transmitter and Receiver Capsule
Replacement

The self-compensating type 90M telephone
uses a type 810 handset only. The piece num-
ber for the type 810 transmitter capsule is
D-38379-A. The piece number for the type 810
receiver capsule is D-51024-A. Type 810
handset components are shown infigure 18. To
replace the transmitter and/or receiver
capsule(s), proceed as follows:

a. Hold the handset horizontally, withthe caps
up, so0 the capsules will not fall out.

b. Remove the transmitter cap.

c¢. Remove the transmitter capsule.
d. Replace with the new capsule.

e. Replace the transmitter cap.

f. Remove the receiver cap.

BLACK YELLOW
N ¢

TRANSMITTER
CENTRAL CONTACT
SPRING __

RED

RIM CONTACT SPRING

Figure 19. Handsel connections and cord rveplacement
(810 handset).
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Receivey cap.

Transmitier cap.

Receiving capsule.

Transwmitting capsule.

Transmiltter center contact sprving.
Transmitter vim contact spring.
Receiver terminal scvews.

Strain relief clamp.

. Strain relief clamp screw.

Handset cord.

. Receiver float spring.
. Receiver capsule key,
. Receiver capsule key slot.

Figure 18. Type 810 handsel components.
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g. Lift the receiver capsule,

h. Disconnect the wires from the back of the
receiver capsule.

i. Connect the wires to the new receiver
capsule terminals as shown in figure 19.

j. Insert the receiver capsule and the receiver
float spring so that its key is in one of the
spring slots.

k. Replace the receiver cap.

1. Make a test call.

4.4 Handset Cord Replacement

To replace the handsetcord proceed as follows:

a. Loosen the housing screw and lift off the
plastic telephone housing and disconnect
the green and black wires from trans-
mission unit terminal RT3 (shownonfigure
28). Disconnect the red wire from trans-
mission unit terminal T5. Disconnect the
yellow wire from transmission unit termi-
nal R4. Then at the bottom of the telephone
baseplate, loosen the cord clamp screw,
remove the clamp, and pull outthe old cord.

b. Insert the new cord through the cordclamp
and under the ringer brackets. Connectthe
green and black wires to transmission unit
terminal RT3. Connect the red wire to
iransmission unit terminal T5. Connect the
yellow wire to transmission unit ter-
minal R4.

c. Without putting tension on the connections
to the transmission unit, pull out the slack
in the cord. Then replace the cord clamp
and screw, and tighten the screw.

d. Follow instructions for removing the hand-
set capsules as described in section 4.3.

e. Remove the transmitter center contact
spring by lifting itout. Whenitis free, turn
the center contact spring with the studs
down and loosen the screw to remove the
green wire (figure 19). Loosen the screw
on the rim contact spring and remove the
red wire. Loosen the strain relief clamp
screw and free the clamp from the handset
housing. Remove the blackand yellow wires
from the receiver capsule terminals and
pull out the old cord.

Replace old cord with new:

a, Insert the leads of the new cord through
the cord entrance hole in the fransmitter
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end of the handset and through the hollow
hand grip until the black and yellow leads
appear in the receiver well. Connect the
black and the yellow leads to the receiver
capsule as shown in figure 19 and tighten
the receiver capsule terminal sScrews.
Replace the receiver capsule and the
receiver float spring in the receiver well
and screw on the receiver cap.

b. Fasten the strain relief clamp to the rim
contact spring at the bottom of the trans-
mitter well. Connect the red wire to the
rim contact spring and tighten the terminal
screw. Connect the green wire to the
center contact spring, tighten the terminal
screw, and replace the spring in the
transmitter well with the stud ends up.

¢. Replace the transmitter capsule and screw
on the transmitter cap.

d. Replace the telephone housing and make a
test call.

4,5 Transmission Unit

The transmission unit schematic (figure 20)is
for information for continuity tests, ohmmeter
measurements, etc. During manufacture, the
transmission unit is sealed; do not attempt
repairs in the field. If it becomes damaged;
replace it.

5. INSTALLATION (Type 90M Telephone with
Loop Compensator)

The following sections apply to the installation
of the type 90M telephone equipped with a loop
compensator (circuit D-530253-A). For infor-
mation on mounting, line polarity, ringer
frequency change, and number card, refer to
seciions 3.1, 3.2, 3.6, and 3.7, respectively.

5.1 Standard Type 90M Telephone

The following instructions apply to a type 90M
telephone with straight-line or a harmonic

ringer (figure 30), but without party-identity

TS V. —@ 10 LI

R4 @9 6

TR 3 [Zs L2
2 7
k1A s | ps
|3®) @ | @16
12 L@ 15

B

Figure 20. Tvansmission unit schematic D-38385.
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(SATT) dial and without the cold-cathode tube
for superimposed ringing.

Mount the telephone as described in section
3.1.1 or 3.1.2.

Bridged ringing. For bridged ringing, connect
both the loop-compensator blue lead and the
ringer red lead to terminal strip position L2
as shown in figure 30. Connect the line wires
as shown in figure 5.

Divided ringing on the + (tip) line. For divided
ringing on the + (tip) line, move thered ringer
lead from terminal strip position L2 to 4 as
shown in figure 30. Connect the line wires as
shown in figure 6.

Divided ringing on the - (ring) line. For
divided ringing on the - (ring) line, move the
red ringer lead from tferminal strip position
L2 to 4 as shown in figure 30. Connect the
line wires as shown in figure 7.

Loop-compensator settings for a normal line
in a 48~ or 50-volt exchange are as follows:

a. If conductor-loop resistance is 200 ohms or
less, set the loop compensator at 2.

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at 0.
Conditions which require a special loop
compensator setting are described in sec-
tions 5.7.3 and 5.7.4.

To replace the plastic housing, hook it over
the top edge of the telephone baseplate and
tighten the housing screw (figure 17). Then
call the central office for a ringing test etc.
Sections 3.7.1 and 3.7.2 supply instructions
for stamping the directory number onthe num-
ber card.

5.2 Type 90M-W and Type 90M-Y

This telephone (circuit D-530257-A) differs
from A. E. Co.’s standard type 90M only in
that the ringer is connected to the line during
conversation, requiring an additional capaci-
tor. The dial pulse-spring spark-killer 1.0 mf
capacitor mounts in the transmission unit
(figure 27a). The type 90M-W is equipped with
a dial; the type 80M-Y is not. Mount the tele-
phone as described in section 3.1.1 or 3.1.2.

Divided ringing on the + (tip) line. For divided
ringing on the + (tip)line, leave red ringer lead
at terminal sirip position 4 as shown in figure
31. Connect line wires as shown in figure 6.

Divided ringing on the - (ring) line. For
divided ringing on the - (ring) line, leave the

red ringer lead at terminal strip position 4
as shown in figure 31. Connect the line wires
as shown in figure 7.

Bridged ringing. For bridged ringing connect
both the loop-compensator blue lead and red
ringer lead to terminal strip position L2. Con-
nect the line wires as shown in figure 5.

Loop-compensator settings for anormalline in
a 48- or 50-volt exchange are as follows:

a. If conductor-loop resistance is 200 ohms or
less, set the loop compensator at 2.

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at 0.

Conditions which require a special loop-
compensator setting are described in sections
5.7.3 and 5.7.4.

To replace the plastic housing, hookitover the
top edge of the telephone baseplate and tighten
the housing screw located about 5’’ below the
dial. Sections 3,7.1 and 3.7.2 supply instruc-
tions for stamping the directory number on the
number card. Callthe central office for a ring-
ing test.

5.3 Non-SATT or SATT System A

This telephone (circuit D-530258-A) has adial
pulse-spring spark suppressor 1.0 mf capaci-
tor mounted in the transmission unit as shown
in figure 27a.

Mount the telephone as described in section
3.1.1 or 3.1.2,

Bridged ringing (Non-SATT). This telephone is
shipped from the factory wired for bridged
ringing as shown in figure 32. Connect the line
wires as shown infigure 5. Boththe ringer red
and loop-compensator blue leads should be
connected to terminal strip position L2 as
shown in figure 32,

Bridged ringing (SATT system A). This tele-
phone is shipped wired for bridged ringing
as shown in figure 32. Both the red ringer
lead and the blue loop-compensator lead
should be connected to terminal strip position
L2. Connect the line wires as shown in fig-
ure 7.

Divided ringing on the + (tip) line. For divided
ringing on the + (tip) line, move the white lead
from terminal strip position L.1 to 4. Connect
the line wires as shown in figure 7.

Divided ringing on the - (ring) line. For divided
ringing on the - (ring) line move the red ringer

13
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lead from terminal strip position L2 to 4.
Connect the line wires as shown in figure 7.

If this installation uses a SATT dial, check that
the party-identity pulse will be on the + line.
At the terminal strip, attach to terminals L1
and L2 the clips of a hand-test telephone (such
as A. E, Co. L-965-A2). Presstest-telephone
button C, and with the subscriber’s handset on
the hook, dial 5 on the subscriber’s dial. As
the dial returns, listen at the test telephone.
If no click is heard, the telephone is connected
correctly; if a click is heard, reverse the
interior wires at telephone terminals Ll
and L2.

Loop-compensator settings for a normal line
in a 48- or 50-volt exchange are as follows:

a. If conductor-loop resistance is 200 ohmsor
less, set the loop compensator at 2.

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at O.

Conditions which require a special loop-
compensator setting are described in sections
5.7.3 and 5.7.4.

To replace the plastic housing, hookitover the
top edge of the telephone baseplate and tighten
the housing screw. Then call the central office
for a ringing test, etc. Sections 3.7.1 and 3.7.2
supply instructions for stamping the directory
number on the number card.

5.4 Spotter Dial for SATT System A

This telephone (circuit D-530255-A) uses the
ringer capacitor for dial pulse sparksuppres-
sion (figure 34). Mount the telephone as
described in section 3.1.1 or 3.1.2.

Connect the line wires as shown in figure 7.
(In some cases the first party on a line will
be equipped with a standard telephone; connect
it as an individual line as described in section
5.1.)

Check that the party-identity pulse will be on
the + line. At the terminal strip, attach the
clips of a hand-test telephone (suchas A,E.Co.

L-965-A2) to terminals L.1 and L.2. Press the
test-telephone button C, and with the sub-
scriber’s handset on the hook, dial 0 on the
subscriber’s dial, As the dial returns, listen
at the test telephone. If no click is heard, the
subscriber’s telephone is connected correctly;
if one or more clicks are heard, reverse the
interior wires at telephone terminals L1 and
L2 (figure 7) or reverse the drop wires at the
protector (figure 4).

Loop-compensator settings for a normal line
in a 48- or 50-volt exchange are as follows:

a. If conductor-loop resistance ig 200 ohmsor
less, set the loop compensator at 2.

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at 0.

Conditions which require a special loop com-
pensator setting are described in sections
5.7.3 and 5.7.4.

To replace the plastic housing, hook it over
the top edge of the telephone baseplate and
tighten the housing screw (figure 17). Then
call the central office for a ringing test, etc.
Sections 3.7.1 and 3.7.2 supply instructions for
stamping the directory number on the number
card.

5.5 Party-line Station for SATT System B

This telephone (figure 34 - circuit D-530256-A)
has a 1.0 mf capacitor, for the dial pulse-spring
spark killer, mounted in the transmission unit
(figure 27a).

Mount the telephone as described in section
3.1.1 or 3.1.2.

If the telephone is not already wired for the
proper party-station, at the telephone terminal
strip, reconnect the red ringer lead and/or the
white capacitor lead as in Table D.

Connect the line wires as shown in figure 7.
Check that the party-~identity pulse will be on

the + line. At the terminal strip, attach the
clips of a hand-test telephone (suchas A.E.Co.

TABLE D

Red Ringer Lead

White Capacitor Lead

For bridged ringing
For party on the + (tip) line

For party on the - (ring) line

L2 L1
4 L2
4 L1

14
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TABLE E
Terminal Strip Terminals
Station Ringer Leads Tube Leads
Green Red Yellow Black Red

No. 1 or No. 5 -

. . _ 4
station on the - (ring) line L1 3 3 4
No. 2 or No, 6 - 4
station on the + (tip) line L2 3 3 4
No. 3 or No. 7 +
station on the - (ring) line 3 L1 4 3 3
No. 4 or No. 8 +
station on the + (tip) line 3 L2 4 3 3

1.-965-A2) to L1 and L[.2. Press the test-
telephone button C, and, with the subscriber’s
handset on the hook, dial 0 on the subscriber’s
dial. As the dial returns, listen at the fest
telephone. Ifnoclickisheard, the subscriber’s
telephone is connected correctly; if a click is
heard, reverse the interior wires at telephone
terminals .1 and L2 (figure 7)or reversedrop
wires at the protector (figure 4).

Loop-compensator settings for a normal line
in a 48- or 50-volt exchange are as follows:

a. If conductor-loop resistance is 200 ohms or
less, set the loop compensator at 2,

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at 0.

Conditions which require a special loop-com-~
pensator setting are described in sections
5.7.3 and 5.7.4.

To replace the plastic housing, hookitover the
top edge of the telephone baseplate and tighten
the housing screw (figure 17). Then call the
central office for a ringing test, etc. Sections
3.7.1 and 3.7.2 supply instructions for stamping
the directory number on the number card.

5.6 Superimposed Ringing

The superimposed ringing circuit (figure 35)
differs from standard type 90M in that it has
a cold-cathode tube in place of ringer capacitor.

Mount the telephone as described in section
3.1.1 or 3.1.2.

If the telephone is not already wired for the
proper party-station, reconnect red and greer
ringer leads, and cold cathode tube yellow,
black, and red leads as in Table E.

Connect the line wires as shown in figure 7.

Loop-compensator settings for anormalline in
a 48- or 50-volt exchange are as follows:

a. If conductor-loop resistance is 200 ohms
or less, set the loop compensator at 2.

b. If conductor-loop resistance is over 200
ohms, set the loop compensator at 0.

Conditions which require a special loop-com-
pensator setting are described insections5.7.3
and 5.7.4. To replace the plastic housing, hook
it over the top edge of the telephone baseplate
and tighten the housing screw. Then call the
central office for a ringing test, etc. Sections
3.7.1 and 3.7.2 supply instructions for stamping
the directory number on the number card.

5.7 Loop Compensator

The following paragraphs provide loop-com-
pensator information applying to the type 90M
telephones described in sections 5.1 through
5.6 which are equipped with a manually-
adjusted loop compensator.

The information in the following paragraphs
does not apply to the type 90M telephones de-
scribed in sections 3.3, 3.4, and 3.5, as they
are equipped with varistors to make the cir-
cuit self compensdting and minimize sidetone.
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5.7.1 Description and purpose of the loop
compensator.

Automatic Electric Company defines ‘‘conduc-
tor-loop resistance’ as the total of the
resistances of the line conductors, the heat
coils, and the central office cabling. Thus, we
do not count the resistance of the telephone
instrument or of central office relays.

When the telephone housing has been removed
(figure 21), the ‘‘loop compensator’’ will be
found attached to the baseplate of the telephone.
The ‘‘loop compensator’’ is a combined rheo-
stat and switch. It can be set with the tip of a
small screwdriver. As the arrow is turned
counterclockwise from 0 to 4, the rheostat
inserts 0 ohms to 400 ohms in series with the
loop. When the rheostat is at 0 (as it should
be for long cable loops), the switch element
adds a capacitor and a resistor into the
sidetone~balancing impedance to match more
nearly the capacitive impedance of along cable
loop.

Thus, the loop compensator minimizes side-
tone as follows:

a. On a short loop, by limiting transmitter
current.

b. On a long loop, by improving the balance
between the sidetone-balancing impedance
and the impedance characteristics of the
line.

Loop compensation lessens the current
diverted by a party-line subscriber near the

-3C GREEN
-4R YELLOW
—5T RED
) COMIID_SOP
T NSAT
TERMINAL “1 OR
STRIP

Figure 21. Type 90M telephone with housing removed,
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central office listening inonthe conversation of
another subscriber on the same line more
distant from the central office.

On a reverting call, loopcompensation tends to
equalize the currents available to the two
conversing parties. ’

5.7.2 Adjustment.

The type 90M telephones listed in section 5.7
(with loop compensators) operate satisfactorily
with the loop compensator adjusted according
to the instructions in section 5.7.3, except in
marginal or unusual locations. For such
locations, adjust the loop compensator accu-
rately (section 5.7.4).

5.7.3 Adjustment instructions.

a, Usual lines in a 48- or 50-volt exchange:
If conductor loop-resistance is 200 ohms or
less, set the loop compensator at 2. If
conductor-loop resistance is over 200
ohms, set the loop compensator at O.

EXCEPTIONS:

Open-wire line: If the station is connected
directly to an open-wire sectionof over 200
ohms resistance, set the loop compensator
midway between Oand l. (Because the open-
wire line or open-wire line section, or the
loaded cable, has lesseffective capacitance
than has unloaded cable, the aim here is
merely not to close the switchmentioned in
section 5.7.1.)

Near loading coil: If the station is on a
loaded-subscriber loop and is less thanone
loading section (for type Hloading, less than
6000 feet) from the nearestloading coil, set
the loop compensator midway between 0 and
1. (Because the open-wire line or 0pen-wire
line section, or the loaded cable, has less
effective capacitance than has unloaded
cable, the aim here is merely not to close
the switch mentioned in section 5.7.1.)

b. Party-line or extension telephone. If two
or more Automatic Electric Company tele-
phones with loop compensators (type 80,
88, 90M, etc.) are used on one line (e.g.,
party-line or extension telephone), set the
loop compensator of each as if it were the
only telephone on the line,

If the type 90M telephone is used on the
Ssame line with an entirely different make
or model of telephone, set the type 90M
telephone loop compensator at 0 (or midway
between 0 and 1 if one of the section 5.7.3a
‘‘exceptions’’ applies).
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48-volt P-A-B-X, P-B-X, etc. In a key
system or P-B-X or P-A-B-X, a type 90M
telephone may receive its transmitter cur-
rent from either of two different 48- or
50-volt sources.

The general idea is to adjust the loop
compensator for the transmitter current
received on a trunk (outside) call.

If station-loop plus trunk resistance equals
200 ohms or less, set the loop compensator
at 2. (Exception: Ifthe P-B-X switchboard
uses non-relay series-lamp line circuits,
set the loop compensator at 0.)

If station-loop plus trunk resistance equals
over 200 ohms, set the loop compensator
at 0.

If long-line equipment or a pulse repeater
at the P-B-X or P-A-B-X supplies trans-
mitter current on trunk calls, set the loop
compensator at 2. (Exception: If the
P-B-X switchboard uses non-relay series-
lamp circuits, set the loop compensator
at 0.)

24-volt switchboard. If the central office
or P-B-X switchboard operates from 24
volts, and has 100 ohms plus 100-ohm
battery-feed coils, or uses non-relay
series-lamp line circuits, set the loop
compensator at 0; otherwise use one of the
methods described in section 5.7.4.

5.7.4 Accurate adjustment.

a.

b.

Uses. Although the rules of section 5.7.3
are adequate for most installation, occa-
sionally it becomes desirable that current
through the line and the transmitter be
adjusted accurately to 60 milliamperes.

Examples are: where there has been a
transmission complaint; or where the sub-
scriber does not hear well over the tele-
phone, and this seems to be due to the noise
in his room. (The sidetone from extreme
room noise can be reduced further by
setting the loop compensator to limit the
line current to 55 or even 50 milliamperes.)

Use one of the methods stated in the follow-
ing paragraphs:

Adjusiments without assistance from the
central office. With the telephone housing
removed, transfer the line-wire from ter-
minal strip terminal L1 to a post on a
milliammeter, then connect the other milli-
ammeter post to terminal L1 (figure 22).
Remove the handset from the hook, and

N N s 'y ”

o0

0|8
O .
5

INTERIOR

WIRE

MILLIAMMETER

Figure 22. Line-current measuremnent at
subscribey’s premises.

vary the loop compensator until the
milliammeter reads 60 milliamperes.

Disconnect the milliammeter, reconnect
the line wire to terminal strip terminal
L1, put on the housing, and test the trans-
mission.

Adjustments through a testboard equipped
for line current measurement throughusual
200 ohms plus 200-ohm battery feed. Upon
completing the installation, dial the test-
board. Requestline current measurements.,
The testboard attendant will give you the
readings. Vary the loop compensator until
the current is 60 milliamperes.

Adjustments through a testboard equipped
for line resistance measurement. Upon
completing the installation, dial the test-
board. Request line resistance measure-
ments. Short-circuit the line a few moments
while the testboard attendant measuresloop
resistance. Set the loop compensator as
shown on the chart (figure 23).

Adjustment through a testboard equipped for

line voltage measurement. Upon completing
the installation, dial the testboard. Request

17
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Figure 23. Line-conductor loop resistance chart.

line voltage measurement, and stay on the
line. Through a test distributor or through
a distributing frame test shoe, the testboard
will be connected to the calling line, and
a voltmeter will be connected across the
line.

Battery fed through two 200-ohm windings
(usual in 48~ or 50-volt exchange): Vary
the loop compensator until the testboard
voltmeter reads 24 volts less than the
central office battery voltage. (That is,
when 60 milliamperes flow in the line, there
will be 24 volts ‘‘drop’’ in the usual 200
ohms plus 200-ohm battery feed to the call-
ing line.)

Battery fed through two 100-ohm windings
(used in many 24-volt exchanges): Vary the
loop compensator until the testboard volt-
meter reads 12 volts less than the central
office battery voltage.

5.8 Hooklatch

A hooklatch may be added to the type 90M
telephone equipped with a loop compensator

WASHER D-17473-A

Figuve 24. Hooklatch installation (loop compensating).
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by ordering one each of the three D-numbered
parts shown in figure 24. Follow the steps
below to install the hooklatch:

a. Remove the plastic telephone housing. Pass
the shouldered D-760774-A screw through
the hooklatch and then through the washer,
then put the hooklatch tip into the large
irregular hole in the hookswitch lever, and
tighten the screw into the tapped hole shown
in figure 24. No wiring changes are
required.

b. Lift the handset off the hook, and be sure the
hookswitch springs operate partially only
(connecting the receiver). Figure 25 shows
the partial operation of the hoockswitch
springs. Push the hooklatch handle, the
hookswitch should operate completely (con-
necting the dial, and transmitter, etc.).
Replace the plastic telephone housing.

c¢. When a party line caller wishes to makea
call he lifts the handset causing the hook-

B
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Figure 25. Hookswiich adjustment
(loop compensator type).

switch to establish a connection to the
receiver only. He then listens to seeif the
line is in use. If the lineis idle, he pushes
the hooklatch and makes the call. Caution
the subscriber that he must push the hook-
latch to answer an incoming call also.

6. MAINTENANCE (Type 90M with
Loop Compensator)

For information on housing removal and dial
removal and replacement, refer to sections
4.1 and 4.2.

6.1 Transmitter and Receiver Capsule
Replacement

The type 90M telephone equipped with a loop
compensator uses a type 81 handset only.
The part number for the type 81 transmitter
capsule is D-38363-A. The part number for
the type 81 receiver capsule is D-51031-A.
To replace the transmitter and/or receiver
capsule(s), simply remove the transmitter and
receiver caps, being careful to hold the handset
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horizontally with the caps up, so the capsules
do not fall out. Then remove the capsules and
replace them with the new capsules. Trans-
mitter and receiver capsules are designed so
that they fit only in their respective housings.
The capsules cannot be repaired at the
subscriber’s premises because itisimpossible
to open them without damaging them. If
difficulty is experienced with a capsule, remove
it, and insert a new one. The defective
capsules may be repaired at the factory.

6.2 Handset Cord Replacement
To replace handset cord follow steps below:

a. Loosen the housing screw and lift off the
plastic telephone housing.

b. Disconnect the red wire from transmission
' unit terminal 5T,the yellow wire from trans-
mission unitterminal 4R, and the green wire
from transmission unit terminal 3C.

c. At the bottom of the telephone baseplate,
loosen the cord clamp screw, remove the
clamp, and pull out the old cord.

d. Insert the new cord through the cordclamp
and under the ringer brackets.

e. Connect the red wire to transmission unit
terminal 5T, the yellow wire to terminal 4R,
and the green wire to terminal 3C.

f. Without putting tension on the connections
to the transmission unit, pull out the slack
in the cord. Then replace the cord clamp
and screw, and tighten the screw.

g. Follow the instructions for removing the
handset capsules as described in section
6.1. Remove the transmitter and receiver
center contact springs (figure 26). Then
loosen the screws and disconnect the leads
from the center contact springs. Loosen
the screws and disconnect the leads to the
rim contact springs at the receiver and
transmitter. Then pull out the old cord.
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Figure 27a and 270,

CONNECT GREEN/WHITE WIRE,
THEN TURN SPRING OVER, STUD

UP, AND PUT SPRING INTOD
LACK OF

TRANSMITTER
CENTRAL CONTACT
SPRING

RECEIVER CENTRAL
CONTACT SPRING

PLACE THIS SPRING
UNDER YELLOW/RED
WIRE, PUSH STUD
IN HOLE.

Figure 26, Type 81 handset cord veplacement.

Replace old cord with new:

Q.

Insert the leads of the new cord through the
cord entrance hole in the transmitter end
of the handset and through the hollow hand
grip until the yellow and greenleads appear
in the receiver well.

Connect the yellow lead to the receiver rim
contact spring and the green lead to the
receiver center contact spring as shown in
figure 26.

Return the receiver center contact spring
to its proper location, replace the receiver
capsule, and screw on the receiver cap.

Fasten the strain relief clamp to the rim
contact spring at the bottom of the trans-
mitter well.

Connect the red wire to the rim contact
spring and tighten the terminal screw.
Connect the green wire to the center con-
tact spring, tighten the terminal screw and
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Transmission unit schematic

(loop compensator).
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replace the spring into the grooves of the
transmitter well with the stud ends up

(figure 26).

Then put the transmitter capsule backin and
screw on the transmitter cap.

Replace the plastic telephone housing and
make a test call.

6.3 Transmission Unit

The transmission unit schematic (figures 27a
and 27b) is for information for continuity tests,
ohmmeter measurements, etc. During
manufacture, the transmission unit is sealed;
do not attempt repairs in the field, If it
becomes damaged; replace it.
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Figure 29, Superimposed type 90M schematic and wiring diagram
(self-compensating).
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Figure 35. Superimposed iype 90M wiving diagram and schematic (manually-adjusted).



Scanned by Remco Enthoven - http://sc.infc.info - 2010

Printed in U,S.A. by Gunthovp-Warren Printing Company



Scanned by Remco Enthoven - http://sc.infc.info - 2010

AUTOMATIC ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

Mabkers of Telephone, Signaling, and Communication Apparatus . . . Electrical Engineers, Designers, and Consultants
Factory and General Offices: Northlake, Illinois, U.S.A.
)

ASSOCIATED RESEARCH AND MANUFACTURING COMPANIES

Automatic Electric Laboratories, Incorporated - - - - - - - Northlake, Illinois, U. S. A.

Automa'tic Electric (Canada) Limited - - - - « -« - - - . Brockville, Ontario, Canada

Automatique Electrique, S.A. - - - - - - - - - o - oo oL o Antwerp, Belgium

Automatic Electric, SSAT.A.P. - - - - -« - - - 0 4 0 0 o0 L 000 .. Milan, Italy
'

DISTRIBUTOR IN U.S. AND POSSESSIONS

AUTOMATIC ELECTRIC SALES CORPORATION

Northlake, Illinois, U.S.A.
Sales Offices in All Principal Cities

.

GENERAL EXPORT DISTRIBUTOR
AUTOMATIC ELECTRIC INTERNATIONAL
INCORPORATED
Northlake, Illinois, U.S. A.

REGIONAL DISTRIBUTING COMPANIES AND REPRESENTATIVES

ARGENTINA, URUGUAY, PARAGUAY,
CHILE, AND BOLIVIA

L. Piiighani
Caixa Postal 9212
Sao Paulo, Brazil

BELGIUM AND LUXEMBOURG
AND NETHERLANDS

Automatique Electrique, S. A.
22 Rue du Verger
Antwerp, Belglum

BRAZIL

Automatic Electric do Brasil, S.A
Caixa Postal 9212
Sao Panlo, Brazil

CANADA

Automatic Electric Sales (Canada) Limited
185 Bartley Drive .
Toronto 16, Ontario, Canada

CENTRAL AMERICA

R. R. Sanders
Apartado 313
San Salvador, El Salvador

COLOMBIA

Automatic Electric de Colombia, S.A.
Apartado Aereo 3968
Bogota, Colombia

EUROPE, NORTH AFRICA,
AND NEAR EAST

Automatic Electric International, Inc.
40 Rue Du Rhone
Geneva, Switzerland

FAR EAST
T. A. Logan

c/o General Telephone & Electronics International
1103 Central Bulldmg
Hong Kong, B.C.C

ITALY

Automatic Electrie S.A.T.A.P.
Via Bernina 12
Milan, Italy

MEXICO
Automatic Electric de Mexico, S.A.
Apartado Postal 20642
Mexico 6, D.F., Mexico

PERU AND ECUADOR

J. P. Maclaren
Apartado Aereo 3968
Bogota, Colombia

VENEZUELA

Automatic Electric de Venezuela, C.A.
Apartado 9361, Caracas, Venezuela

asuoydaja] w06 odA}

Other Sales Representatives and Agents Throughout the World

cl6



	Cover
	Contents
	1. General
	2. Physical Description
	3. Installation - self compensating type
	4. Maintenance - self compensating
	5. Installation - loop conpensator type
	6. Maintenance - loop compensating
	Diagrams



