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FIG. 1. CABIN-TYFE BULKHEAD-MOUNTING TELEFHONE.




SOUND-POWERED MARINE TELEPHONE SYSTEM

1. GBNERAL

The Automatie Electrie Marine Telephone System
provides coomunication facilitieabetween control
and pavigational points on board ship. No bat-
teries or other external power supply is required,
as each telephone is equipped with an Automatic
Eleetric Sound-Powered handset consisting of trajs-
mitter and receiver assembled in one hand unit.
Thege handsetsare actuated entirely hy the sound
waves of the voice.

The system 18 of the common-talking type (one con-
versation at a time), with selective ringing to
8ix lines, All stations use the same pair of
wires for talking, dut a sgeparate (individual)
wire is used for signaling each station., Any
desired station may be called without operating
the bells at the other stations. If more than
one station is connected to an H3, % signaling
line, all stations on the line will be signaled
simultaneously,

Each telephone is equipped with a hand gemerator
for producing the signaling current and a sixe.
point hand switch (with dial and pointer) for sel-
ecting the station to be called. Where there are
a number of persons answering on a given line,
ringing may be easily coded to attract the wanted
pﬂI‘tY. ’

The handsets are normally digcomnected from the
talking eireuit, and each is equipped with a con-
trol button inthe handle for connecting the hand-
get to the talking cireuit.

In addition tothe intercommunicating system des-
eribed in the preceding paragraphs, this bulletin
also covers the installation of separate jack
boxes and handsets terminating in cordsand plugs,
One or more jack boxes may be connected to the
comon talking circuit of the intercommunicating
system, to provide supplementary telephone service
without signaling facilities. When not is use,
the handset (with cord and plug) is placed in a
stowage box located conveniently nearthe associ-
ated jack box.

The various types of telephones, bells, junetion
boxes, jack bexes, and handsets are shown in the
illustrations. Typieal wiring diagrams are also
inecluded; see Figures 21 to 22.

2, INSTALLATION PIAN

Ag an aid to the installation work, a simple ca-
bling plan should be made, An elaborate drawing
is not required nor need it be to scale,

The plan should indicete the locations of the
telephones, bells, junetion boxes, and jack box-
a3: the cable runs betweon the various units;
the length o¢f each cable run; and the size of
each cable, The wiring plans in this bulletin
will prove of material agsistance in making mich .
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FIG. 3. A SFLASATROOF BULEHEAD TELEFHONE WITH 30

INTERMAL BRETT.,

FIG. 5. WATERTIGHT BULKHEAD TELEFPHONE WITH

HINGED CQOVER OFEN

== NCO BELL.

FIG, 4., SFLASAFROOF BULEHEAD TELEPHONE WITH 6"
SFLASHFROOF BELL.

FIG., 6, WATERTIGHT BULKHEAD TELEFHONE WITH
6" WATERTIGHT BELL.




SOUND-POWERED MARINE TELEPHONE SYSTEM 3

a eabling plan. TFigure 21 in particeunlar shows
how variouns combinations of telephones, bells,
junetion boxes, and jack boxes may be made,

When only ome junetion box is required, it shounld
be located sg close to the center of cable dis-
tribution ag practicable. When this is not pos-
gible, the box should be located at or near the
center of distribution between the more closely
grouped telephone stations,

When twe junction boxes are reguired, one box
should be located at or near the center of dis-
tribution for one group of telephones, and the
other box at or near the center of distribution
for the other group of telephones.

The use of an extra junctionboxwili often elim-
inate extremely long cable runs from a group of
telephones to a main junetion box, thus require
ing only one long ¢able run between the main box
and the location of the extra box.

Lecations of cable runs, methods of installing
cable, multiple eabls runs, etc., should conform
to the rules and regulations of the Bureau of
Marine Inspection and Navigation of the U, S.
Devartment of Commerce,

3. CHECKING SHIFMENT

It iz suggested that uponthe receipt of the ship-
ment, the goods be ecarefully checked to deter-
mine that every required item has been received.
Any shortages should be promptly reported, and
items not ovreviously ordered should be ordered
immediately to avoid further delay,

In the following table, the eatalog numbers and
the manufacturing (shipping) numbers of the vari-
ous units are cross-indexed ag an aid to identi-
fying the items, For table, see below.

4. BULEKHEAD-TYPE TELEPHONES

Three types of telephones are available: {1) the
eabin type for completely enclosed and protected
locations; (2) the splashproof type for damp lo-
cations that are not directly exposed to the
weoather; and (3} the watertight type for weather-
exposed locationa.

Both the cabin-type {Figure 1 ) and splashproof-
tyve (Figure 3 ) telephones are equipped with
bells (two-inch and three-inch respectively)
mounted inside the case, The watertight-type
telephone (Figure 5 ) requires a geparately
mountad bell. All thres types may be connected
to separately mounted loud-ringing (6-ineh)
bells when the conditions so require.

DESCRIPTION OF UGNIT

Bulkhead Telephone - 2 Bell (Cabin)

Bulkhead Telephone - 3% Bell (Splashproof)
Bulkhead Telephone -~ 6" Bell (Splashproof)

Bulkhead Telephons - No Bell {Watertight)
- Bulkhead Telephone - 20" Bell {Watertight)
Bulikhead Telephone - 6" Bell (Watertight)

Pedestal Telephone - %" Bell (Splashproof)
Pedoestel Telephone - 6M Bell (Spleshproof)

Pedestal Telephone - No Bell (Watertight)
Pedostal Telephone -~ 20 Ball (Watertight)
Pedestal Telephone - 61 Bell {Watertight)
Bell - 67 [Splashproof)

Bell - 2¢ {Watertight)

Bell - 6" (Watertight)

Junction Box (Watertight)

Jagck Box

Handwet, Cord, and Flug
Handset Stowage Box

Jack Box

Approved Cable (One peir, three pair, or

CAT, NO, MFG, NO. SHOWN ON
AM-75 L790-A1 Figure 1
AM-76 L-791-41 Figure 3
AM-88 I=-799=-A1 Figure U
AM~78 1-792-A1 Pigure 5
AM-86 1-809-A1 ———
AM-87 L-808-A1 Figure b
M-77 L=-793~A1 Figure 7
AM-81 L~798~A1 Figure 8
1-79 L-794-A1 -
AM-82 L=-797~81 Figure 9
AM-83 1-797=El Figure 10 .
AS-H7 D56U16-A Figure 13
AS~68 L=796-40 Figure 12
AS=50 D=Fbl1&-A Figure 14
SA-28 _ L-795-40 Figure 15
) H-65103 -1
) AM-84 1~-493 =E0 Figure 16
) H-6510_3-2

M-85 H-651d3-1 Figure 16

five pair as required) can be supplied
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FIG. 7.

FIG. 9.

SPLASHPROOF PEDESTAL TELEPHONE WITH FIG. 8, SPLASHPROOF PEDESTAL TELEPHONE WITH
3n INTERNAL EELL. 6" SPLASHPROOF BELL.

WATERTIGHT PEDESTAL FIG. 10. WATERTIGHT PEDESTAL FIG. 11, WATERTIGHT PEDESTAL
TELEFPHONE WITH 2" TELEPHONE WITH 6" TELEPHONE WITH
WATERTIGHT BELL. WATERTIGHT BELL, COVER OPEN.
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{Tigures 7, &,

9, 10, 11)
Two types of telephones are available in this
class: {1} the splashproof type (Figure 7 ) for
locations not directly exposed to the weather and
{2) the watertight type (Figure 9 } for weather-
exposed locations,

5. FPEDESTAL-TYPE TELEFHONES

The splashproof-type telephons ie equippedwitha
beil {3-inch} mounted inside the case. When so
ordered, it may be supplied with a lond-ringing
{6=1neh) bell mounted on the pedestal {back-to-
back with the telephone), or it may be connected
to a separateélymounted loud-ringing(6-inch} bell
when conditions 80 require. (See Figure 8).

The watertight-type telephone requires an exter
nally mounted bell. It may be supplied with
either a 2-inch or & &-inch bell mounted on the
pedestal {back to back with the telephons), or it
may be comnected to a separately mounted Z-inch
or 6-~inch bell when condltions so reguire.

6. LOCATING TELEPHONES

The telephones should be located in positions
where they will not be damaged by the opening of
doors or other movable objects, Locations where
the telephons will interfere with persons-pase=-
ing by should be avoided when possible., In de-
termining the exact locatlon of each telephone,
it ‘should be noted that the connecting cabvle from
the junction box must enterthe telephone through
a terminal tube located at the bottom of the tele-

phone,

Machine screws{engeging tapped holes inthe bulk-
head or flcor, as the casemay be) or through bolts
should be used for fastening the telephones se-
eurely in plaee. A gasket, such as a plece of
painted canvas, should be placed between the base
flange of the pedestal-type telephone and the
floor to prevent water .from collecting underthe
pedestal,

Before a pedestal-type telephone is permanently
bolted to the floor, the telephone case {and also
the bell whentihe bell is mounted onthe pedestal)
ghould be removed fromthe pedestal, and the cable
fromthe junction box pulled through the base and
gtem of the pedestal, as outiined in Seetions 13
and 14,

. 7. SEPARATELY MOUNTED BELLS (Figures 12,13,1%)

Separstelymounted bells should be located as ¢closge
to the associated telephones as practicabls, .In
certain instances, however, it may be desirable
to locate the bell at a suitable distance from
the telephone, where it may be more readily
heard., Wetertizht bells should be used for all
weather-exposed locations,

Bells should be loeated ir positions where they
will not be subject to possible mechenical dam~
age, In all eases, the bells should be so
mounted that the gongs are at the bottom, 1In
determining the exact location of each bell, it
should be noted that the connecting cable may
enter the bell box either from above or below in
the case of watertight-type bells; but only from
below in the cese of splashproof-type bells.
Machine screws {engaging tapped holes in the

"bulkhead} or through bolts should be used for

fagtening the bhells securely in place.

An extra terminel tube is shipped with each bell,
This tubs is reguired for making e watertight
cable entrance (for the one-pair cable from the
bell) into the associated telephone case or into
a2 junction box. The telephones are fitted with
3/4" pipe plugs ab the top of the telephone for
this purpose, the cabin telephone being eguipped
with one pipe plug and the spiashproof and water-
tight type with two pipe plugs. The junction
‘hox is fitted with two 3 /40 pipe plugs, one oa
sach side,

When a separately mounted bell is associatedwith
a pedestal-type telephone, the cable from the
bell should preferably be run o the nearest
junetion box, It is possible, however, to¢ con-
nect a separately mounted bell to & psdestal
telephone through the top of the telephone by
means of a 3/4% conduit from the bell to one of
the pipe~tapped openings in the top of the
telephone.

4, JUNCTION BOXES ({Figure 15)

Junction boxes should be so located that cable
entrances may be made from all four sides., Four
terminal tubes are assombled on each junetion
box for the cables from telephones and other
boxes, When a terminal tube is not required,
gubatitute a pipe plug for the terminal tube.
Two one=-inch pipe plugs are shipped as separate
items with each junction box.

Two cables from geparately mounted bells or jack
boxes mey alsc be terminated at a junmetion box,
through terminal tubes {3/4" pipe threads) on
opposite gides of the box. Wheh a cable from a
gseparately mounted bell or a jack box is to be
connected to & junction box, remove one of the
3/4" pipe plugs from the box and substitute the
terminal tube shipped as an extra item with the
bell or jack box,

Machine ascrews {engaging tapped holes in the
bulkhead) or through bolts should be used for
fastening the junction boxes securely in place,
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F1G. 12, (ToP, LEFT), WATERTIGHT 2" BELL, FIG. 13. (TOP, RIGHT). SPLASHFROOF 6" BELL.

FIG, 14, (BOTTOM, LEFT), WATERTIGHT 6" BELL. FIG. 15. (BOTTOM, RIGHT). WATERTIGHT JUNCTION
BOX.
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{Figurs 16 )

Jack boxes should be so located thet & cable sn-
trance may be made from either end of the box.
Bach box is equipped with a termimal tube at one
end, and a 3/4" pipe plug at the other emnd, The
pooitions of the terminal tube and the pipe plug
may be reversed to mccomodate the eable.

9. JACK BOXES
vy

An extra terminsl tube is shipped with each jack
box, This tube is required for making & water-
tight cable entrance (for the one-pair cable
from the jeck box) into a telephone or a junc-
tion box, in & similar manner to that deseribed
in the third parsgraph of Section ¥ for separ=
ately mounted belle,

The opening in the jack box for the plug of the
hapdset telephone is protected by a serew cap
attachad to the boxr with a short pisce of chain,
This eap should ba placed over the opening (and
pulled up tight} during all pericds the box is
not in use,

The stowage box for the handset telephone, cord
apd plug should be located as close to the asso-
eimted jach box as convenient, bearing in mind
that a relatively out-of-the-way location pro-
tected from dirsct exposure to the weather is
preferred,

Machine screws (engaging tapped holes in the
bulkhead) or through bolts should be used for
fastening the jack boxes and stowage boxes se-

curely in place.

10,

(Figure 1 )

Place the telephons (face up) on = bench, Open
the camse, remove the four screws fastening the
cass to the sub-bage, apd 1ift the case [includ-
ing the handset) from the sub~-base. Flace the
ease (face up) on the bench, pending re-asssmbly
on the sub=base after the cable from the junction
box has been installed.

Mount the sub-base on the bulkhead, using the
two holss drilled in the sub-base for the mount-
ing serews or holts., Next, mount the handset
brasket on the bulkhesad {with thres screwa or
bolts) st approximately the same height and ad-
jacent to the side of the telephons which is op-
posite the generator hand erenk (left-hand side
facing the telephone).

Before the cable fromthe junction bex is threaded
through the terminal tube at the bottom of the
sub-basa, remove the armor and lead sheath from
the end of the cable and prepare the conductors
for connection, as outlined in Section 18,

Check that the nipple of the termipal tube at
the bottom of the sub-base 1s tight and remove

o e mad]

JACE BOX, HANDSET, CORD, PLUG, and
STOWAGE BCX.

the locknut, metal washer, and rubber gasket
from the nipple, Slip the locknut, metal washer,
and rubber gasket over the prepared cable apd,
(Cne face of the metaul wmsher is tapered to fit
the apngle face of the rubber gasket.

FIG, 16.

Thread the prepared cable end through the nippla
at the bottom of the sub-base, until the point
at which the armor of the cable was butted is
flush with the end of the nipple inside the sub-
bass, Hold the eable in this position and in-
sart the rubber gasket, metal washer, and lock-
nut into the nippla. Thoroughly tighteén the
locknut to cause the rubber gasket to make the
cable entrance watertight., Mount the telephone
on the sub-basge, using the lour screws previ-
ously removed,

Connect the various conductors of the cable
{from the junction box) to the terminal strip
of tha telephone im acecrdance with the diagram
shown in Figure 17. (The color code connections
for both 3-pair apd S-pair cable are shown to
the right of the terminal strip in Fig., 17. Ar-
range the conductors so that they will not in-
terfere with the ringer movement or the hand
generator. Connect the loose conductor of the
ringsr movement to terminal #1, #2, #3, #&, #5
or #6, dependent upon whick terminal represents
the home (this) telephone; for example, if thia
telephone is station #%, connect the wire to
terminal #3,

Whan & cable from a ssparately mounted bell is
terminated at the telephone, connect one con-
ductor to the "common ringing return? terminal
#3, Connect the other conductor to terminal
#1, #2, #3, #4, # or #6, dependent upon which
terminal represents the home telephone.

When a cable from a jack box is terminated at
the telsphone, connect the two conductors to
the "oommon telking-pair® terminals #7 and #8,
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ATter the wiring conneetions have been completed,
close and lock the televhone case.

11. INSTALLING SPLASHPROOF-TYPE
BULKHEAD_ TRLEPHONE { Figure 3 )

Place the telephone case {face up) on a bench.
Remove the 18 screws fastening the telephone to
the cass and then lift the telsphone from the
ease, being careful not %o damage the gasket
betwsen the frame and case,

Temporarily support the telepbone on its side,
and remove the two screws fasteuning the termi-
nal strip to the case., The telephone, with the
local ¢able and the terminal strip, should then
be carefully placed (face down) on the bench,
pending re-assembly in the case after the cable
freom the junction box has been instailed.

Mount the telephone case on the bulkhead by means
of serews or bolts passing through three lugs of
the case one lug being loeated at the top of the
ecage, and two lugs at the bottom., Before the
cable from the junetion box is threaded through
the terminel tube at the bottom of the case, re-
move ‘the armor and lead sheath from the end of

the cable and prepare the eable conductors for
connection, as outlined in Section 18,

The procedure for threading the prepered cable
end through the terminal tube and making the
eable antrance watertight is the same as that
outlined in the preceding Saction 10 for the
cabin-type telephone,

Have an assistant temporarily support the tele.
phene alongside the telephons case. TFasten the
terminal strip of the telephone to the back wall
of the case with the two screws previously re-
moved,

Press the prepared cable conductors {inside the
case) against the back wall of the case, and rum
the conductors vertically {along the center iine
of the cage) to the top of the case. Make a
small gooseneck in the conductors at a point
where the gooseneck will be dirsetly behind the
handset wall of the telephones. The object
ot the gooseneck is to provide sufficient slack
for the conductors at a point where there will
be n¢ possible interference with the bell and
hand geherator. The conductors should be sewed
into a form with waxed lacing twine so that they
willl remain permapently in place.

TEAMINAL
STRIP

SWITCH

COM.
RET.

-_o_.....’

SOUND POWERED
HANDSET
RINGER

TO BE CONNECTED TO
(O HOME TERMINAL SCREW
\/ OF TERMINAL STRIP.
: EXAMPLE:
IF THIS STATION 15 #3
CONNECT TO #3 TERMINAL
STRIP SCREW.

3 PAIR 5 PAIR
rcnt.: [' CABLE
BLUE -—; BLUE -—},
WHITE WHITE =
ORANGE w— ORANGE =
P
WHITE =]
P BROWN =
P
WHITE wd
GREEN GREEN
3 -3
WHITE WHITE =
WHITE —d SLATE
NOE:
IF EXTERNAL RINGER 1S USED (EXCEPT
WTP ¥ SPP WITH EXTERNAL RINGER) USE
-PATR CABLE FROM RINGER TOTELEPHONE
AND CONNEGCT AS SHOWKN ABOVE.
EXTERNAL RINGER OF WTP & $PP WITH _
EXTERNAL RINGER IS CONNECTED BY 1-PAIR
CABLE TO TERM.#9 AND HOME STATION
NUMBER AT WTJB JUNCTION. BOX.
"B DENOTES PAIR.

F1G. 17.

PAIRING OF THREE AND FIVE-PAIR CABLE AT TERMINAL STRI¥ COF TELEPHONE,
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Connect the various conductors of the cable %o
the terminal strip of the telephone as outlined
in the preceding Section 10 for the cabin-~type
telephone.

Mount the telephone on the case with the 18
serews previously removed, belng very careful
to see that the gasket between the case and the
telephone frame is not damaged in any manner and
fs in proper position tomake a watertight joint,

12, INSTAILING WATERTIGHT-TYPE

FULKHEAD TELEPRORE (Figure 5,6)

The installation of the watertight-type tele-
phone is the same as that degeribed in the pre-~
ceding Section 11 for the splashproof-type tele-
phone, with the minor exceptions that the case
is fitted with a hinged fromt coverand the tele-
phone is not eguipped with a bell,

13, REMOVING TELEPEONE FR(M FEDESTAL

13,1 No Bell Mounted On Pedestal

Remove the three bolts fastening the telephone
ecage to the pedsstal, lift up the case about
three inches to clear the terminal tube at the
bottom of the case, and place the case (face up)
on a bench., Be careful not to lose the twe
rubber rings or washers (D-4404l-A) and the
short plece of pipe (H~-65056-1) which were lo-
cated hotween the bottom of the case and the
top horizontal face of the pedestal.

With the telephone case on the bench, remove the
12 screws fastening the telephone to the case
and then 1ift the telephone from the case, being
careful not to damage the gasket between the
frame and case.
phone on its side, and remove the two screws
fastening the terminal strip to the case, The
telephone, with the local cable and the termi-
nal strip, should then be carefully placed { face
down} on the bench, pending re-assembly in the
ense after the ¢able from the junetion hox has
been installed.

When the case is of the watertight type, the
procedure is the same as that described in the
preceding paragraph, with the minor exception
that the case is eguipped with a hingsd fromt
cover,

13.2 Watertight Bell Mounted on Pedestal
T (Figwes 9,10)

Loosen the two unions of the connecting tube
between the bell and the telephone case, and
pull the connecting tube and the two encloged
wires from the back of the case. The procedure
for removing the case from the pedestal and then
the telephone from the cage i3 the same as that
deseribad in the preceding sub-gection 13,1

Temporarily support the telew

13.% Splaghproof Bell Mounted on Pedestal
' Tigures [, ) -

Loosen the union of the small connecting tube
at the back of the telephone case, and pull the
connecting tube and the two enclosed wires from
the baeck of the case, Also remove the angle
Pitting (for the conmecting tube) from the back
of the case, The procedure for removing the
case from the pedestal and then the telephone
from the case iz the same as that described in
sub-section 13.1.

1%, INSTALLING CABLE AT PEDESTAL TELEPHONE

Before the cable is pulled through the pedestal,
remove the armor and lead sheath fram the pedes-
tal epd of the cable and prepare the conductors
for commection, as outlined in Section 18.

Pass the prepared cable end through the floor
underneath the pedestal location, and thread

. the cable through the base and stem of the ped-

estal until the point at which the armor was
butted is approximetely six inchea above the top
horizoental face of the pedestal. The pedestal
should then be permanently bolted in place.

Slip the two large rubber washers and the short
piece of pipe {which were located between the
bottom of the telephone ¢ase and the top hori-
zontal faece of the pedestal before the case was
removed from the pedestal) over the cable end
protruding from the pedestal in the following
order: rubber washer, piece of pipe, and rubber
washer, The purpose of the two rubber washers
and the piece of pipe is to make a watertight
connection between the top horizontal face of
the pedestal and the bottom of the case,

GCheek that the nipple of the terminal tube at
the bottom of the telephone case is tight; -and
remove the locknut, metal washer, and rubber
gagket from the nipple. Slip the locknut, metal
washer, and rubber gasket over the cable end
protruding from the pedestal., One face of the
metal washer is tapered to fit the angle face
of the Tubber gasket.

Have an assigtant temporarily support the tele-
phone cagse just above the top horizontal face
of the pedestal, Thread the cable end protruding

from the pedestal through the nipple-.at the

bottom of the oase, umbil the point at which the
armor of the cable was butted is flush with the
end of the nipple inside the case. Hold the
ecable in this position and insert the rubber
gasket, metal washer, and locknut into the nipple.
Thoroughly tighten the locknut to cause the
rubber gasket to make the cable entrance water
tight.

Carefully lower the telephone case (pushing the
cable slack down inbto the pedestal} until the
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bottom of the case rests upon the large rubber
washer located on top of the short piece of pipe.
Center the two large rubber washers and the piece
of pipe around the terminal tube of the telephons
case, Bolt the case to the vertical mounting
rlate of the pedestal.

Have the assistant temporarily support the tele-
phone alongside the telephone ¢ase on the ped-
estal, Fasten the terminal strip of the tele~-
phone to the back wall of the case with the two
screws previously removed, The method of form-
ing the ceble econductors inside the case, con~
necting the gonductors to the terminal strip,
and mounting the telephone on the case is the
same as that outlined in the last three para=-
graphs of Section 11 covering the splashproofe
type bulkhead telephonse,

Mount the bsell {when located on the pedestal}
in the reverse manner to that outlined in Section
13,2, or 13.3. Connect one conductor from the
bell to "eommon ringing return® terminal 9,
‘Connect the other conductor to terminal #1, #2,
#2, #4, #5 or #6, according to which terminal
represents the home station.

15, INSTALLING CABLES AT JUNCTICN BOX

Remove the 10 screws fastening the front cover
to the box and lift the cover, being careful
not to damage the gasket between the box and the
cover, Before the cablea from teiephones are
threaded through the terminal tubes, remove the
armor and lead sheath from the end of the cable
and prepare the conductors for connection, as
outlined in Section 14,

Check that the nipples of the terminal tubes are
tight and remove the locknut, metal washer, and
rubber gasket from sach nipple. Slip a locknmut,
metal washer, and rubber gasket over each prepared
cable end.

Thread each prepared eable end through the proper
nipple, until the point at which the armor of the
cable wes butted is flush with the ené of the
nipple inside the box, Hold the cable in this
position and insert the rubber gasket, metal
wagher, and lockmut into the nipple. Thoroughly
tighten the locknmt to cause the rubber gasket
to make the eable entrance watertight,

Conneet the conductors of the cables to the
terminal strip in accordance with the diagram
in Figure 18 when the cable is three pair, and in
accordance with Figure 19 whenthe cable is five
pair. All connections should be thoroughly
soldered, Mount the froat cover oo the box with
the 10 screws previously removed, being very
careful to ses that the gasket between the box
and the cover is not damaged in any manner and
is in proper position tomake a watertight joint.

_When a cable from a separately mounted bell is

terminated at a junction box, connect one con-
ductor to the "common ringing return! terminal
#9. Connect the other conductor to terminal
#, #2, #£3, #4, #5 or #6, according to which
terminal represents the asgociated telephons,
for example, if the telephone is station #3,.
connect the wire to terminal #3.

When 2 esble from a jack box is terminated at
& junetion box, econneet the two conductors to
the "common talking-pair® terminale #7 and #8.
16. INSTAILING CABIE AT
SEPARATELY MOUNTED BELL

When the bell is of the watertisht type, thread
the prepared cable end through the terminal tube
of the bell box, Hach hell is equipped with
a terminal tube at the hottom of the box, and a
Z/40 pipe plug at the top. The positions of the
terminsl tube and the pipe plug should be reversed
when the cable entrance is to be made through the
top of the box. The procedure for making the
cable entrance watertight is the same as that
previously deseribed for the telephones, with
the general sxception that the cover of the 6-inch
bell is threeded instead of being fastened to
the box with machine screws.

When the bell ig of the splashproof type, no
terminal tube is provided for the cable at the
bell box, The cable entrance to the bell is
through a hole at the bottom of the box, Hemove
the two screws fastening the front cover.to the
bell box, and 1ift the cover to expose the in~
terior of the box., Prepare the cable end so
that the point at which the armor is butted will
be located inside the bell box., It may be ne-
cessary to slightly flatten the cable at the
point where it enters the box, or the hole may
be slightly enlarged. It is also desirable to
extend the lead sheath of the cable beyond the
hole in the center partition of the box, to make
the cable entrance as watertight as possible,
Conneect the two econduetors of the eable to the
teprminals of the bell and mount the front cover
on the box withihe two screws previously removed,

INSTALLING CONNECTING CABLE

AL JACK BOX (Figure 1

Remove the four serews fastening the front cover
to the box and lift the cover, being careful

not to damage the gasket between the box and

the cover. Befors the cable is threaded through

the terminal tube fitting, remove the armor and

lead sheath from the end of the cable and pre-

pare the conductors for cobmection, as outlined

in Section 18, The procedure for making the

cable entrance watertight is the same as that

rreviously described for the telephones,

17.
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Comnsct the two conductors of the cable to the
terminals of the jack box, Mount the fromt cover
on the box, with the four screws previocusly re-
moved, being very careful to gee that the gasket
petween the box and the cover is not damaged in
- any manner and is in proper position to make a
watertight joint. : :

1#., PREPARING CABIE ENDS FOR CONNECTTION

18,1 Removing Armor

The distance that the armor is to be removed
from the ends of the cables for the telephones,
separately mounted bells, junction boxes, and
jack hoxes should be thorcughly checked before
the armor is removed, A sufficient length
should be ineluded from the end of the cable to
the point where the armor is to be putted, to
provide for the forming of the cable conductors
to the terminals of the squipment plus a reason-
able amount of slack, In all eases where the
eoble entrance is made through a terminal tube,
the armor of the cable should extend through the
terminal tube %o the end of the nipple (terminal
tube} inside the case or box.

At the point where the armor is to be butted, cut
through the armor (with a heavy knife) around the
cireumference of the cable, being very careful not
to eut into the lead sheath. Next, cut through
the ammor lengthwise for a distancs of approxi-
mately one inch from the end of the gable, and
then with & side-cutting plier or a small pair
of snips cut the armor lengthwise until the butt
ie resched. The armor and the Tubber tape ser-
vings over the lead sheath can then be removed.

18.2 Removing Lead Sheath

_The lead sheath should preferably extend beyond
the armor butt to avoid any possibility of the
apmor coming in contact with the conductors of
the cable, TFor scme of the equipments, it is
possible to extend the lead sheath one inch or
more beyond the armor butt; whereas in other
cases, the extension must be limited to less than
an inech,

Seore the lead sheath at the point where the butt.

is to be made, being careful mot to cut through
the sheath and thus avoid possible damage to the
eonductors underneath, Next, make two parallel
suts about 1/4* spart lengthwise alongthe sheath
from the end of the cable to the scored butt,
The sheathmay then be removed by tearingthe 14V
lead strip from the cable and spreading and
ppeaking off the rest of the sheathing at the
butt.

A simple tool for scoring the two parallel cuts
in the lead sheath may be made by driving two 64
finishing nails through a strip of hard wood,
The nails should be spaced about 1/4" apart, and

the points should project only sufficiently to
permit scoring to a depth of approximately one-
half of the thiekness of the lead sheath,

When the section of lead sheathhsas been removed,
the varnished cambric and rubber-filled tape
wrappings around the conductors should be trimmed
off about 1/4" from the leed sheath butt, The
cambric and rubber-filled tape wrappings protect
the conductors from possible abrasicn at the lead
sheath butt.

18.3 Boiling Cable ¥nd in Beeswax

 Trmediately after butting, the stripped cable end

ghould be immersed in hot beeswax, The butt end
should be immersed first so that no possible
moisture will be driven under the lead sheath,
The ecable should remain immersed until the bubbles
cease. The surplus wax can be removed from the
wires by wiping them with a plece of canvas,
cloth or heavy paper. The cable end should be
shaken so that the wires will be separated when
the wax cools.

The purpose of the waxing is to exclude moisture
from the insulating materials of the cable..
Waxing also tends to prevent the unraveling
of the insulation. The waxing operaticn should,
therefore, be performed as quickly after butting
ag possible.

The correct temperature for waxing is between
250 degrees to 285 degrees F, The vesgel con-
taining the hot wax should be removed from the
fire before immersing the cadle., Under no
cireumstances should paraffine be used for boil-
ing out the cable.

1€.,4 Preparing Conductors For Comnsction

The eonductors of the cable end should be formed
to "break off" opposite the respective terminals
of the temminal strip, and each conductor skinned
ao that the insulation will be brought to the
front edge of the terminal, A pair of short
#gtubby nose" pliers may be used for removing
thas silk and cobtton insulation. The inside
surfaces of the jaws should be smooth, without
imurling, and in contact from tip to hinge when
the plier is closed, Cateh the conductor in the
jaws of the plier {close tc the hinge} and at a
right angle to its length. Grush the silk and
cotton wrapvings with 2 small amount of pressure
and then remove the insulation, Remove the
enamel coating on the exposed wire with a wire
skinning tool (no knife} or a piece of fine
sandpaper.

In forming the conductors, it is desirable not
to untwist the white mate conductors from the
respective colored mates in order that the
identity of the white wires may not be destroyed.
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In case it i= necessary to untwist the peired
conduetors, the white mates should be tagged or
otharwise idenmtified.

19. ATTACHING CABLE CONDUCTORS TO TERMINALS

When a conduetor is to be attached to a solder-
type terminal, wrap onme and one-balf turme of the
bare wire around the terminal and sut off the
surplus wire. Sclder the connection with rosin
core solder, using no other scldering flux.
Provide slack in the conductor for future use
in ecapes of & broken wire, When & conductor is
to be attached to a screw-type terminal, wrap
one .turn of the bare wire arcund the screw,
being céareful not to cross the wire, Pass the
wire around the serew from left to right =o
that the action of tightening will not force
out the wire., Provide slack in the econdustor
for futura use in case of a8 broken wire,

20, SEALING CABLE ENDS

All unformed enda of cablae that may be axposed
to the elements should be sealed immediately
aftercutting to provent the sntrance of moistura,
Zaw the cable end sguare, run hot solder over tha
cable end, and complete the mealing with a hot
iron,

2l, TERMINAL TUEE FITTINGS FOR BULEKHEADS

Terminal tubes may be used for making cable
runs through bulkbeads watertight, The nippls
for three-pair and five-pair cable requires a
1-1/4" pips tap. If the thicknsse of the bulkhead
permits the ascrew threads of the nipple to
extend beyond the back of the bulkhead, a clear-
anceé hole may be drilled through the bulkhsad
and a standard pipe lockmut used for bolting the
nipple to the bulkhead,

22, TIGHTENING TERMINAL TUBE NIFFLES

When terminal tube nipples are tightened with a
pipe wrench, suitable protactive material should
ba placed between the wranch and the nipple to
avoid dsmaging the outer surface of the nipple.
It is also desirable to spply a coat of alumimem
paint to the nipples after tightening.

2%, DIRECTORY CARDE

Each telephons, with the sxception of the jack
box, is fitted with a directory card and holder,

The designation or loeation of each telaphone-

should be printed oneach directory card in order
that all stations may be readily identified on
the siz-point hand switoches.

24, TESTING THE COMFIETED INSTALLATION

Call sach telephons from every other telsphons,
and establish conversations between all telsphonesa,

When a Jack box ie ineluded in the installation,
plug the bandset cord into the jack box and talk
to ?nx other telephone by arrengement (no signal-
ing).

To ¢all snother telephons, set the band switch to
the proper position and operate the crank handle
of the hand generator in a clockwise direction.
The bell at the called station will ring as long
a3 the crank handle is turpsd. BHRemove ths hand-
eat from the bracket and press the button in the
handle to connect the transmitter and receiver to
the common talking eirguit. To answer at the
ealled atation, remove the handset from the
bracket and press the button in the handle of
the handset.

25. BANDSETS

The new 22 Handset is smaller and approxi-
mately 20% lighter than the former one, and
slightly more afficient with respesct to intel-
ligibility. The transmitter =2nd receiver units
ara mmaller and lighter, snd their removal and
raplacement have been made easy by the use of
soring connections which eliminate the need for
disconnecting any wires. The general physieal
properties of the new handecat are gimilar to
those of the old ons, mnd its use is approved
by the Bureau of Marine Inspectionand Kavigation,
as able to withetand the usual impaet tasts,
splash and salt apray tests.

At regular intervals, the handsets should be
checked by voice teste for proper receiving
apnd transmitting. Any reoceiver or transmitter
unit that faile to provide satisfactory trans-

TYFE 22 HANDSET AND STOWAGE HOOK
D=731155-A.

!Iﬂ'- !n-
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mission should be replaced by a new unit, and
the defective unit returned to the manufacturer
for repair.

A transmitter or receiver telephone capsule may
be removed from the handset case by turning the
retaining ring by hand in a eounter-clockwise
direction to release the mouthpiece or earplece.
The capsule can then ba lifted from the case,

If a new capsule is to be substituted, it 1s
slipped into the handset case being twisted
around until the long c¢lamping screw enters
the long siot in the easa. Do not reverse the
long and short clamping serews on the unit.
They, together with moulded keys, position the
capsule properly in the handset cese. In addi-
tion, they prevent the aceidental interchange
of transmitter and receiver units,

After the telephone unit has been seated in the
handset c¢ase, the mouthpiece or earpiece is
placed over the telephens unit in such a menner
that the two studs on the bottom Tace engage
corresponding loecating holes in the clamping
ring of the unit to hold the mouthpiece or ear-
piece in the proper position. The retaining
ring is slipped over the mouthpiece or earpiece
and tightened with hand pressure in a clockwise
direction.

26, LIST CF EEPATR PARTS

{(a) For Cabin-Type Telephons, Fig. 1

Handset snd cord assembled L-893=-C0
Cord only for handset H-56744-14
Mouthpiece for handset D=-38305H
Earplece for bandset D-67324
_Transmitter D-38302-4
Receiver unit for handset D-5191=-A

Sizxwpoint switeh

(with dial & pointer) Yaxley #1316

Hand generator {less erank}  AC-00124
Generator crank D-32265
Ringer assembly MC-56230~D
Switch assembly D-731082-A
Serews for switeh H-567442
Cord guard H-6505T
Cord gasket D-67270
Cord washer H=-H6742
Retaining ring D=6R355
Bandset shell assem, D=52098-A

ETM: RY

{b) For Splashproof-Type Telephone, Fig. 4

Handset and cord assembled
Cord only for handset
Mouthpieee for handset
Earpiece for handset
Retajining ring
Tranamitter
Receiver unit for handset
Six~point switeh

{with dial & pointer)
Hand generator (less crank)
Generator crank
Ringer assembly
Switch assembly
Cord gasket
Gasket
Cord guard
Cord waszhexr
Serews for switch
Handset shell assem,

L-893-40
H-F6T44-21
D-38305
D67324
D-65355

- D-38302-A

D-5191-A

Yaxiey #1316
AC-90124
D-32267-A
D-56392-4
D-731082-A
D=-67270
B=-F6THY-12
H-56744-5
H-56742-14
D-R6T7U42-20
D-H2098-A

{¢} Por Watertight-Type Telaphone, Fig. 5

Handset and cord assembled
Same as (b} {less ringer)

{d) For Jack Box, Fig. 16

L~893-40

Hendset, cord and plug assem, L-293-E0

Cord only for handset
Plug only for handset
Other Items See (a)

He56744-19
H-65120

{e) For Watertight Bell {2-Inch Gongs)

Figure 12
Coil
Coil
Armature Assembly
Clapper Assembly

D-281350
D-281365
H-473£0-6
H-473£0-12

(£} For Watertight Bell (&-ineh Congs)

Figure 14

Order parts by general deseription

{g} Tor SPLashproof Bell (6-Inch Gongs)

Figure 13
Ringer Assembly

D-56408-C

(h) Por Splashproof Ball {3-Inch Gongs)

Figure 3
Ringer Azsembly

D~56392-A
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WIRING DIAGRAMS
FOR AUTOMATIC ELECTRIC MARINE TELEPHONE SYSTEM
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5- STATION SYSYTEM 6 ~ STATION SYSTEM
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FIG. 21, WIRING DIAGRAMS,
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