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SOUND·POWERED MARINE TELEPHONE SYSTEM 

The Automatic Electric Marine Telephone System 
provides camnunication facilities between control 
and navigational points on board ship. No bat­
teries or other external power supply is required, 
as each telephone is equipped with an Automatic 
Electric Sound-Powered handset consisting of trans­
mitter and receiver assembled in one band unit. 
These handsets are actuated entirely l'Jy the sound 
waves of the voice. 

The systera is of the common-talldng 'type (one con­
versation at a titne), with selective ringing to 
six lines. All stations use the same pair of 
wires for talking, but a separate (individual) 
wire is used tor signaling each station. Any 
desired station may be ealled without operating 
the bells at the other stations. If more than 
one station is connected to an ns,n signaling 
line, all stations on the line will be signaled 
simultaneously. 

Each telephone is equipped with a hand generator 
for produeing the signaling current and a six­
point hand switcll(withdial 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 want.ed 
:party. 

HAN~ET 

The handsets are normally disconnected tram the 
talking circuit, and each is equipped with a con­
trol button in the handle for connecting the band­
set to the talking circuit. 

In addit:i.on to the interocmmunicating system des­
cribed in the preceding paragraphs, this bulletin 
also covers the installation of separate Jack 
boxes and handsets terminating in eords and plugs. 
One or more jack boxes may be connected to the 
common 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 near the associ­
ated jack box. 

The various types ot' telephones, bells, junction 
boxes, jack boxes, and handsets are shown in the 
illustrations. Typical wiring diagrams are also 
included; see Figures 21 to 22. 

2. INSTALLATION PIAN 

As 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 indicate the locations ot' the 
telephones, bells, junction boxes, and jaek box­
es; the cable runs between the various units; 
the length ot' each cable run; and the size of 
each cable. The wiring ·plans in this bulletin 
will prove of material assistance in makinp; SU:ch 

CAIIN TREPHONE SPU.SHPROOF TELEPHONE WATERPROOF TELEPHONE 

J'IG. 2. DIAGRAM OJ!' A 'rBRKII:-STATION S!STBM. TALKING CIRCUIT IS IN .EILAC.ZI... 
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2 SOUND•POWERED MARINE TELEPHONE SYSTEM 

no. 3. A SPLASI!PROOJ' llJLKI!IAI) 'J!:LZFB)lii:Wim 3" no. ~. SPIASID'R001 I!ULKl!IAD 'llUXf!IONS wxm 6• 
IRi'DIIAL BILL. SPLASIIFROOJ BILL, 

riG. , . IIATIRTIGB'l' l!ULI!J!VJ) TILKPIIONE III'l'l! riG. 6. IIATIR'l'IGB'1' l!ULI!J!VJ) TIUPI!Ollll III'm 
BiliGliD OOVJ:R OPIII •· NO BELL. 6• IIA'l'IRTIOBT BELL. 



SOUND·POWERED MARINE TELEPHONE SYSTEM 3 

a cabling plan. Figure 21 in particular shows 
how various combinations of telephOnes, bella, 
junction boxes, and jack boxes may be made. 

When only one junction box is required, it should 
be located as close to the center of cable dis­
tribution as practicable. When this is ·not pos­
sible, the box should be located at or near the 
center of distribution between the more closely 
grouped telephone stations. 

When two junction boxes are required, 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 o1' an extra junction box will often elim­
inate extremely long cable runs from a group of 
telephones to a main junction box, thus requir­
ing only one long cable run between the main ba.x: 
and the location of the extra box. 

Locations of cable runs, methods of installing 
cable, multiple cable runs, etc., should conform 
to the rules and regulations of the Bureau of 
Marine Inspection and Nav-igation of the U. s. 
Department of Commerce. 

DESCRIPI'ION OF UNIT 

Bulkhead Telephone - 2" Bell (Cabin) 
Bulkhead Telephone - 3" Bell (Splashproof) 
Bulkhead Telephone .. 6n Bell ( SpJ.ashproof) 

Bulkhead Telephone .. No Bell {Watertight) 
aulkhead Telephone - 2n Bell {Watertight) 
Bulkhead Telephone - 6n Bell (Watertight) 

Pedestal Telephone - 3" Bell (Splashproof) 
Pedestal Telephone - 6" Bell ( Splaahproof) 

Pedestal Telephone - No Bell (Watertight) 
Pedestal Tel.ephone - 2" Bell (watertight) 
Pedestal Telephone - 6n Bell (Watertight) 

Bell - 6n (Spl.aahproot) 
Bell - 2" {Watertight) 
Bell - 6" (Watertight) 

.Tunction Box (Watertight) 

.Taok Bo:z: 
Handset, Cord, and Plug 
Handset Stowage Bo:z: 

.Tack Bo:z: 

3. CHECKING SHIPMENT 

It is suggested that upon the receipt of the ship­
ment, the goods be carefully checked to deter­
mine that every required item has been received. 
Any shortages should be promptly reported, and 
items not oreviously ordered should be ordered 
immediately to avoid further delay. 

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

4. BULKHEAD-TYPE TELEFHONES 

Three types of telephones are available: (1) the 
cabin type for completely enclosed and protected 
locations; (2) the splashproof type for damp lo­
cations that are not directly exposed· to the 
Weather; and (3) the watertight type for weather­
exposed locations. 

Both the cabin-type (Figure 1 l and eplashproof­
type (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 separately 
mounted bell. All three types may be connected 
to separately mounted loud-ringing (6-inch) 
bells when the conditions so require. 

CAT. NO. MFG. NO, SHOWN ON 

AM-75 L-790-Al Figure 1 
AM-76 L-791-Al Figure 3 
AM-88 L-799-Al Figure ~ 

AM-78 
AM-86 

L-792-Al 
L-009-Al 

Figure 5 

AM-87 1-Bog-Al .l!'igure 6 

AM-77 L-793-Al Figure 7 
AM-81 L-798-Al Figure 8 

AM-79 L-79~-Al 
AM-82 L-797-Al Figure 9 
AM-63 L-797-Bl Figure 10. 

AS-67 D-56416-A Figure 13 
AS-68 L-796-AO Figure 12 
AS-?0 n-561118-A Figure 14 

SA-28 L-795-Ml Figure 15 

) H-65103-1 
) AM~ :r.-893-EO Figure 16 
) H-65103-2 

AM-85 H-65103-1 Figure 16 
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FIG. 7. SPLASHPROO!' PEDESTAL T!LEPBONE WI'm FIG. g• SPLASBPROOF PEDESTAL TEUFHONE WI'ffi 

3" INTERNAL BELL. 611 SPLASIIPROOP' BltLL. 

FIG. 9 . WATERTIGHT PIDRSTAL 
TKLXHIONR WITH 2• 
WATKRTIGRT HILL . 

FIG. 10 . WATKR'l'IGBT PRDESTAL 
TELEPHONE WI 'Ill 6• 
WATE.R'l'IGHT BELL. 

FIO. 11. WATERTIGHT PEDESTAL 
TELEPHONE WI'Jll 
COVER OPKN. 
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5, PEDESTAL-TYPE TELEPHONES {Figures 7, g, 
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, 

The splaahproof'-type telephone is equipped with a 
bell (3-inch) mounted inside the case. When so 
ordered, it may be supplied with a loud-ringing 
(6-inch) bell mounted on the pedestal {back-to­
hack with the telephone),, or it may be oonneoted 
to a separately mounted loud-ringing(6-im~h) bell 
when conditions so require. (See Figure B). 

The watertight-type telephone requires an exter­
nally mounted bell. It may be supplied with 
either a 2-inch or a 6-inch bell mounted on the 
pedestal {back to back with the telephone}, or it 
may be connected to a separately mounted2-inch 
or 6-inch bell when conditions so require. 

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 telephone will interfere with persons-pass­
ing by should be avoided when possible, In ~e­
termining the exact location of each telephone, 
it should be noted that the connecting cable fran 
the junction box must enter the telephone through 
a terminal tube located at the bottom of the tele­
phone. 

Machine screws {engaging tapped holes in the bulk­
hea.d or floor, as the case may be) or through bolts 
should be used for fastening the telephones se­
curely in place. A gasket, such as a piece of 
painted eanvas, should be placed between the base 
flange of the pedestal-type telephone and the 
floor to prevent water ,.from collecting under 'the 
pedestal. 

Before a pedestal-type telephone is permanently 
bolted to the floor, the telephone caee (and also 
the bell when the bell is mounted on the pedestal) 
should be removed from the pedestal, and the cable 
from the junction box pulled through the base and 
stem of the pedestal, as outlined in Sections 13 
and 14. 

7• SEPARATELY MOUNTED BELLS (FigUres 12,13,14-) 

Separately mounted bells should be located as close 
to the associated telephones as practicable, .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. watertight bells should be used for all 
weather-exposed locations. 

Bells should be located in positions where they 
will not be subject to possible mechanical dam­
age. In all cases, the bells should be so 
mounted that the gongs are at the bottom. In 
determining the ex~ct 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 case of splashproof-type bells. 
Machine screws (engaging tapped holes in the 
bulkhead) or through bolts should be used for 
fastening the bells securely in place, 

An extra terminal tube is shipped with each bell. 
This tube is required for making a watertight 
cable entrance (for the one-pair cable from the 
bell} into the associated telephone case or into 
a junction box. The telephones are fitted with 
3/+n pipe plugs at the top of the telephone for 
this purpose, the cabin telephone being equipped 
with one pipe plug and the splashproof and water­
tight type with two pipe plugs. The junction 
'hox is fitted with two 3/lfH pipe plugs. one on 
each side. 

When a separately mounted bell is associated with 
a· pedestal-type telephone, the cable from the 
bell should preferably be run to the nearest 
junction box. It is possible, however, to con­
nect a separately mounted bell to a pedestal 
telephone through the top of the telephone by 
means of a 3/lf" conduit from the bell to one of 
the pipe-tapped openings in the top of the 
telephone. 

g. .TUNCTI ON BOXES (Figure 15 } 

~unction boxes should be so located that cable 
entrances may be made from all four sides. Four 
terminal tubes are assembled on each junction 
box for the cables from telephones and other 
boxes. Wh~n a terminal tube is- not required, 
substitute a pipe plug for the terminal tube. 
Two one-inch pipe plugs are shipped as separate 
items with each junction box. 

Two cables from separately mounted bells or jack 
boxes ril.ay also be terminated at a junction box, 
through terminal tubes {3/4" pipe threads} on 
opposite sides of the box. When a ca€1le from a 
separately mounted bell or a jack box is to be 
connected to a junction box, remove one of the 
3/'+" pipe plugs from the box and substitute the 
terminal tube shipped as an extra item with the 
bell or jack box. 

Machine screws (engaging tapped holes in the 
bulkhead) or through bolts should be used for 
fastening the junction boxes securely in place. 
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FIG. 12 . (TOP, LEFT) . WATERTIGHT 2 " BELL. FIG. 13 . (TOP, RIGHT) . SPLASBPROOF 611 BELL. 

FIG. 14-. ( .OOTTOM, UFT). WATERTIGHT 6 11 BELL. FIG. 15. ( OOTl'OM, RIGHT). WATERTIGHT JUNGTION 
oox. 
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9· JACK llOlES (!'igure 16) 

Jack bo.xes should be 80 located tbat a cable on­
trance may be made from either end of the box. 
l'Jach box is eqUipped with a tenn1nal tube at one 
end, and a 3/'1" pipe plug at the otber end. The 
positions ot tbe tem.illAl -tul>e Dlld the pipe plug 
may be reversed to accCZ!Dodate the cable. 

AD extra tenniual tube is shipped with each jack 
box, This tubs i8 required :for malting a water­
t ight cable entrance (tor the one-pair cable 
from the jack box) into a telephone or a junc­
tion box, in a eimilar manner to that described 
in the third paragraph ot Section 7 :for eapar­
ately mounted belle. 

Tbe opening in the jack box :for the plug or the 
handset telephone is protected by a ecrew cap 
attached to the ben: with a abort pieee or cbain. 
This cap ehould be placed OYer the opening (and 
pulled up tight) during all periods the box ie 
not 1n uae. 

'!'he stowaea box for the handset telephoX>e, cord 
end plug ahoW.d be located ae aloes to the aoso­
ciated jach box as convenient, bearing in mind 
that a relatively out-of- the-way l ocation. pro­
tected trom direct exposure to the weather is 
preferred. 

Machine screws (engaging tapped holes in the 
bulkhead) or through bolts should be uead for 
taetening the jack boxes end stowage boxes se­
curely in place. 

10. 
( l'igure 1 l 

Place the telephone ( tace up} on a bench. Open 
the case, remove the tour screws :fastening the 
caee to the sub-base, and 111't the oaee ( includ­
ing the handset) troa the aub-b&se . Place the 
oaee (-race up) en the bench, pending ro-aseembly 
on the sub-baee attar the cable fr<zl tbe junction 
box bas been insulled. 

Mcunt tho aub-base on the bulkhead, ueing tbo 
two bole& drilled in tbe aub-baae tor the mount­
ing screws or bolts. Next, aount the handset 
bracket on the bulkhead { wi tb three screws or 
bolte) at approxi~tely tho same height and ad­
jacent to the side ot the t elephone which is op. 
posite tho generator hand crank (lett-band side 
rac ing the telephone). 

Betore the cable rrao the junction box is tm-ded 
through the torminal tube at the bottom ot tho 
8Ub-baoe, remoYe the armor and lead sheath frail 
the end or the cable and prepare the conductors 
tor connection, as outlined in Section 18. 

Check tbot the nipple ot the terminal tube at 
tho bottom ot the eub-baeo is tight and reaove 

FIG. 16. JACK BOX, HANDSET, CORD, PLUG, and 
STOIIAGII BOX. 

the locknut, metal washer, and rubber gasket 
from the nipple . Slip the locknu-t, metal waaber, 
and rubber gasket over the ~repared cable end. 
Cno face of tho metal washer is tapered to fit 
tho angle f ace of the r ubber gasket. 

Thread the prepered cable enu tbrougb the nipple 
at t he bottom of the sub-bsse, until the point 
at which the armor of the cable was butted ia 
flush with the end or the nipple inside the oub­
base. Hold the cable in this position and in­
sert tho rubber gasket, aetal ..,ober, and lock­
nut into the nipple. Thoroughly tighten th& 
locknut to cauae the rubber gnaket to make the 
coblo entra.nco watertight. Mount the telephone 
on the eub- baeo, using the four screws previ- · 
oualy r011oved. 

Connect the various conductor& of the cable 
(tr~ the junction box} to the terminal strip 
of tho telephone in accordance with the diagram 
shown in Figure 17. ('!'he color code connections 
tor both 3• pair and 5-pair cab!& ~re abown to 
tho right of tho tem.tnal strip in Fig. 17. Ar­
range the conductors eo that they will not in­
terfere with the ringer movement or the band 
generator. Connect t he loose conductor of the 
ringer l:IOV01118Dt to terminal #1, ~. 1/}, /14, 115 
or #b, dependent upon which terminal represents 
the home (this) telephone; for example, if tbis 
telephone ie station #3, connect the wire to 
tel'llinal 113. 

\/hen a cable from a eaparatoly mounted boll is 
terainated at the telephone, connect one con­
ductor to tho •cODDLon. ringing return• terminal 
#9. Connect tho other conduct or t o te~inal 
(11 , #2, #), 1'\, 115 or 16, dependent upon wbioh 
tem!.nal repreoente the home telephone. 

\/hen a cable from a Jack box is terminated at 
the telephone, connect the two eondUctore to 
the •c~on talking-pair• terminals ~ and lt. 
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After the wiring connections have been completed, 
close and lock the telephone case. 

11. 
3 I 

Place the telephone case ·( face up) on a bench. 
Remove the 18 screws fastening the telephone to 
the case and then lift the telephone from the 
case, being careful not to damage the gasket 
between the frame and case. 

Temporarily support the telephone on its side, 
and remove the two screws fastening the termi­
nal strip to the case. The telephone, with the 
local cable and the terminal strip, shOUld then 
be carefully placed (face down) on the bench, 
pending re-assembly in the case after the cable 
from the junction box has been installed. 

Mount the telephone ease on the bulkhead by means 
of screws or bolts passing through three lugs of 
the case one lug being located at the tOp of the 
case, and two lugs at the bottom. Before the 
cable from the junction box is threaded through 
the terminal tube at the bottom of the case, re­
move "the armor and lead sheath from the end of 

RINGER. 

" 
L2 

COM. 
R.n. 

SOUND POWERED 
HANDSET 

TO 8E CONNECTED TO 
HOME TERMINAL SCREW 
OF TERMINAL STRIP. 
E'IC.AMPLE: 

IF THIS STATIOt-1 IS f3 
CONtJECT TO tt3TEFI.MINAL 
STRIP SCREW. 

the cable and prepare the cable conductors for 
connection, as outlined in Section 1~. 

The procedure for threading the prepared cable 
end through the terminal tube and making the 
cable entrance watertight is the same as that 
outlined in the preceding Section 10 for the 
cabin-type telephone. 

Have an assistant temporarily support the tele­
phone alongs~de the telephone case. Fasten 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 
ease) against the back wall of the case, and run. 
the conductors vertteally {along the cente-r line 
of the case) to the top of the case. Make a 
small gooseneck in the conductors at a point 
Nhere the gooseneck will be direct!¥ behind the 
handset wall of the telephone. The object 
ot the gooseneck is to provide sufficient slack 
for the conductors at a point where there will 
be no possible interference with the bell and 
hand generator. The conductors should be sewed 
into a form with waxed lacing twine so that they 
will remain permanently in place. 

r l PAIR 
CABLE 

r 5 PAll\ t CABLE 

BLUE-, BLUE--, 
p p 

WHITE--' WHITE --.J 

ORANGE~ 
p 

WI-IlTE__..! 

BROWN-, 
p 

WI-IlTE -...J 

GREEN., 
p 

WHITE--' 

GREEN~ 

WI-IlTE -.I 

WHIT& SLATE 

N01 E": 
IF EXTERNAL RINGER IS USED {UCEPT 
WTP lt" SPP WITI-I EXTERNAL RIWGER) USE 
I· PAIR CABLE" FROM RINGER.'rOTEL&PI-lOtJE 
AND CONNECT AS SHOWt..l ABOVE. 
E~TERNAL RINGER OF WTP lir SPf' WIT!-1 
EXTEANAL RINGER IS CONNECTED BY !·PAIR 
CABLE TO TERM . .,, AWO I-lOME STATION 
NUMBER AT WTJB JUNCTION BOX. 

'"p'"OENOTES PAIA. 

FIG. 17. PAIRING OF THREE AND P'IVEooPAIR CABLE AT TERMINAL STRIP OF m.EPHONE. 
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Connect the various conductors of the cable to 
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 13 
screws previously removed, being very careful 
to see that the gasket between the case and the 
telephone frame is not damaged in any manner and 
is in proper position tomake a watEJrtight joint. 

12, 
5, 6) 

The installation of the watertight-type tele­
phone is the same as that described in the pre­
ceding section 11 for the ~plasbproof-type tele­
phone, with the minor exceptions that the case 
is fitted with a hinged front cover and the tele­
phone is not equipped with a bell. 

13. REM.OVING TELEPHONE FR<M PEDESTAL 

13.1 No Bell Mounted On Pedestal 

Remove the three bolts fastening the telephone 
case to the pedestal, 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 two 
rubber rings or washers (D-~~1-A) and the 
short piece of pipe (H-65056-1) which were lo­
cated between the bottom of the case and the 
top horizontal face of the ~edestal. 

With the telephone case on the bench, remove the 
lg screws fastening the telephone to the case 
and then lift the tele~bone from the case, being 
careful not to damage the gasket between the 
frame and case. Temporarily support the tele­
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, pendi~ re-assembly in the 
case after the cable from the junction hox bas 
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 equipped with a hinged front 
cover. 

on 

Loosen the two unions of the connecting tube 
between the bell and the telephone case, and 
pull. the connecting tube and the two enclosed 
wires from the back of the case. The procedure 
fQr removing the case from the pedestal and then 
the telephone from the case is the same as that 
described in the preceding sub-section 13.1 

13.3 Splashproof Bell Mounted on Pedestal 
{FigUreS 7, 6) 

Loosen the union of the sn1~.11 connecting tube 
at the back of the telephone case, and pull the 
connecting tube and the two enclosed wires from 
the back of the case. Also re&ove the angle 
fitting (for the connecting tube) from the back 
of the case, The procedure for removing the 
case from the pedestal and then the telephone 
from the case is the same as that described in 
sub-section 13.1. 

1~~ INSTALLING CABLE AT PEDESTAL TELEPHONE 

Before the cable is pUlled through the :pedestal, 
renove the annor and lead sheath from the pedes­
tal end of the cable and prepare'the conductors 
for connection, as outlined in Section IS. 

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 aPProximately six inches above the top 
horizontal face of the pedestEI.l. 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 case and the top hori­
zontal face of the pedestal before the case was 
removed from the pedestal) over the cable end 
protruding from the pedestal i& 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. 

Check that the nipple of the terminal tub& at 
the 'bottom of the telephone case is tight; and 
remove the locknut, metal washer, and rubber 
gasket 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 rubber gasket. 

Have an assistant temporarily support the tele­
phone case 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 case, until the point at which the 
armor of the cable was butted is flush with the 
end of the nipple inside the case. Hold the 
cable in this position and insert the rubber 
gasket, metal washer, end 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 into 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 telephone 
case. Bolt the case to the vertical mounti~ 
plate of the pedestal. 

Have the assistant temporarily support the tele­
phone alongside the telephone case 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 cable conductors inside the case, con­
necting the conductors 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 splashproof­
type bulkhead telephone. 

Mount the bell {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 ncommon ringing returnn terminal 9· 
Connect the other conductor to terminal #1, _#2, 
43, #4, #5 or #6, according to which terminal 
represents the home station. 

15. INSTALLING CABLES AT JUNCTION 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 cables from telephones are 
threaded through the teminal tubes, remove the 
amor and lead sheath from the end of the cable 
and prepare the conductors for connection, as 
outlined in Section lg. 

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

Thread each pre:pared cable end through the proper 
nipple, until the point at which the armor of the 
cable was butted is flush with the end of the 
nipple inside the box. Hold the cable 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 watertight. 

Connect the conductors of the cables to the 
terminal strip in accordance with the diagram 
in Figure lg when the cable is three pair, and in 
accordance with Figure -19 when the cable is tive 
pair. All connections should be thoroughly 
soldered. Mount the front cover on the box with 
the 10 screws previously removed, being very 
careful to see that the gasket between the box 
and the cover is not damaged in any manner and 
is in proper position toma.ke a watertight joint. 

When a cable from a separately mounted bell is 
terminated at a junction box, connect one con­
ductor to the ncommon ringing returntt terminal 
#9. Connect the other conductor to terminal 
#1, #2, ~3. #4, #5 or #6, according to whlch 
terminal represents the associated telephone, 
for example, if the telephone is station #3, 
connect the wire to terminal #3. 

When a cable from a jack box is terminated at 
a junction box, connect the two conductors to 
the ncommon talking-pairn terminals #7 and #3. 

16. INSI'ALLING CABLE AT 
SEPARATELY MOUNTED BELL 

When the bell is of the watertight type, thread 
the pre:pared cable end through the terminal tube 
of the bell box. Each bell is equipped with 
a terminal tube at the bottom of the box, and a 
3/lfll pipe plug at the top. The positions of the 
terminal 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 described for the telephones, with 
the general exception that the covet: ortne 6-inc.b 
bell is threaded instead of beihg fastened to 
the box with machine screws. 

When the bell is 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. Remove 
the two screws fastening the front cover to the 
bell box, and lift 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. 
Connect the two conductors of the cable to the 
terminnls of the bell and mount the front cover 
on the box with the two screws previously removed. 

17. INSTALLING CONNECTING CABLE 
AT JACK BOX (Figure 16) 

Remove the four 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. Befor$ 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 connection, as outlined 
in Section 13. The procedure for making the 
cable entrance watertight is the same as that 
previously described for the telephones. 
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Connect the two conductors of the cable to the 
terminals of the jack box. Mount the front cover 
on the box, with the four screws previously re­
moved, being very careful to see that the gasket 
between the box and the cover is not damaged in 
any manner and is in proper position to make a 
watertight joint. 

lB. PREPflRING CABLE ENDS FOR CONNECTION 

1g.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 boxes should be thoroughly checked before 
the armor is removed. A sufficient length 
should be included from the end of the cable to 

the point where the armor is to be butted, to 
provide for the forming of the cable conductors 
to the terminals of the equipment plus a reason­
able amount of slack. In all cases where the 
cable entrance is made through a terminal tube, 
the armor of the cable should extend through the 
terminal tube to 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 annor (with a heavy knife) around the 
circumference of the cable, being very careful not 
to cut into the lead sheath. Next, cut through 
the armol:' lengthwise for a distance of approxi­
mately one inch from the end of the cable, and 
then with a side-cutting plier or a small pair 
of snips cut the armor lengthwise until the butt 
is reached. The armor and the rubber tape ser­
vings over the lead sheath can then be removed. 

1S.2 Removing Lead Sheath 

The lead sheath should preferably extend beyond 
the armor butt to avoid any possibility of the 
armor coming in contact with the conductors of 
the cable. For some 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 inch. 

Score the lead sheath at the point where the butt 
is to be made, being careful not to cut through 
the sheath and thus avoid possible damage to the 
conductors underneath, Next, make two parallel 
cuts about 1/4" sp:trt lengthwise along the sheath 
from the end of the cable to the scored butt. 
The sheathmay then be removed by tearing the ljll-11 
lead strip from the cable and spreading and 
breaking 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 6d 
rinishing nails through a strip of hard wood. 

The nails should be spaced about lf*" apart, and 

the points should project only suffieiently to 
permit scoring to a depth of approximately one­
half of the thickness of the lead sheath. 

When the section of lead sheath has been removed, 
the varnished cambric and rubber-filled tape 
wrappings around the conductors should be trimmed 
off about lj4-ll from the lead l!lheath butt~ The 

cambric and rubber-filled tape wrappings protect 
the conductors fran possible abrasion at the lead 
sheath butt, 

1$.; Boiling Cable End in Beeswax 

Dmnediately after butting, the stripped cable end 
should 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 cable should remain immersed until the bubbles 
cease. The surplus wax can be removed from the 
wires by wiping them with a piece 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 "18xing is to exclude moisture 
from the insulating materials of the c~ble. 
Waxing also tends to prevent the unraveling 
of the insulation. The waxing operation should, 
therefore, be performed as quickly after butting 
as possible. 

The correct temperature for waxing IS between 

250 degrees to 285 degrees F. The vessel con­
taining the hot wax should be removed from the 
fire before immersing the cable, Under no 
circumstances should paraffine be used for boil­

ing out the cable, 

lg.J+ Preparing Conductors For Connection 

The conductors of the cable end should be formed 
'to "break offn opposite the respective teminals 

of tbe teminal strip, and each conductor skinned 
so that the insulation will be brought to the 
front edge of the terminal, A pair of short 
nstubby nose" pliers may be used for removing 
the silk and cotton insulation. The inside 
surfaces of the jaws should b~ smooth, without 
knurling, and in contact from tip to hinge when 
the plier is closed. Catch the conductor in the 
jaws of the plier (close to the hinge) and at a 

right angle to its length, Crush the silk and 
cotton wrapnings with a 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 col.ored mates in order that the 
identity of the white wires may not be destroyed. 
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Ill caee it 1s necessary t o UDtwiet the paire<l 
conductore, the wh1 te -teo a1101ll4 be tagged or 
otbel'Wiee 1dout1t1ed, 

19, A'M'ACHING CABLI COtfl)UCTORS 'l'O TIU!Mlli>\Ul 

When e. conductor is to be atteohod to a solder­
type teminal, wrep one aOd ooo-llalt turns ot the 
bore 'lire around the temlnal and cut ott t he 
surplus wire. Sol.der tile connection with rosin 
core aolder, using no other soldering flux. 
Provide slack in tho conductor tor tut ure ueo 
in eaee or a broken wire. \lbon a conductor 18 
to ba attached to a aorew-type teminal, wrep 
one .turn of tbe bare wtre around t be aere•, 
baing corotul not to croaa the wire. Paaa the 
wire around tho oorew from lett to right oo 
that tbe action of tighteni ng will not force 
out the wire. Provide slack in t ho conductor 
tor future uae in case or a broken wire. 

20, SEALING CABLE ENDS 

All untomod endo ot cable that u :y be expoood 
to the ele~ento should be 886led imaediatel:y 
att.e.outtlng to pHTentthe entNIIC8 of 110isture. 
sew the cebla end square, run bot eol.der over the 
cable end, and ccnplate the aeallng with a hot 
iron. 

Termlnal ~ubee aay be uee4 tor mak1ng cub~~ 
ru~~a through bulkheads -tertight. Tbe nipple 
for three-pair and five-pair ce.ble reqUires n 
1- 1/11" pipe tap. It the thlckneaa of the bUlkhead 
pemite the screw threacla o f tbe nipple to 
e:rtend be)'ollll tbe beet of t ba bulkhead, a clear­
ance bole aay be clr1lled through the bulkhead 
and a atendarcl pipe loemut used tor bolting t ba 
nipple to the bulkhead, 

22, TIGI:fl'I!NING Tm!INAL TOBB NIPPIJIS 

When teminal tube n1pploa are tightened with a 
pipe wrench, suitable protective .aterial ahould 
be placed between the wrench and the nipple to 
avoid daaaging t he outer surface of the nipple, 
It ia &leo desirable to appl:y a coat ot all»1nla 
pe1nt to the nipples atter tif!btenlne. 

23. DIRIC'l'Oi!l' Co\RDS 

~ch telephone, with the exception or the jack 
box, ia t1ttacl with a direntor:y card and bolder , 
Tba designati on or locatioll ot each tal epbolla · 
allould be l'rintod on eacb di rect or:y card tn order 
that all stations ma:y be readily lde11tified on 
tho ol:r-!>Oint hand ewitcbee. 

Call each telephone trca 8T81'7 otber telepb....,, 
fU!4 aetabl1ah coanroationa bat_, all telepbooee. 

\/ben a Jack box 1a included in tbe 1n.ot&llat101l, 
plus the hllnclaet cord illto the jack box and tall< 
to an:y other telepboae b:y arrang"""nt (no oignal­
ine). · 

ro call another telephone, eat the ballll SWitch to 
tho proper position and operate tbe crellk bendle 
ot tbe hand generator in a clockwise direction, 
The bell at the called stati on will ring as lone 
ae the crank banclle 1a tux.~ecl. llaoove t ba lland­
aet trail tbe bractet and pHee the button in the 
handle to eoODect tbe tmnaitter and receiY&r to 
th.e C08IIOD talking e!.rcuit. To anawer at the 
called atatioll , remove tbe handset from tbe 
brecket and preaa tbe button in the handle of 
the ban4aet, 

Tba new Type 22 Handaet ie Sllllller and approxi­
mate ly 20i lighter than the f ormer ono, and 
alightl:y more efficient with reepect to 111tel­
ltgib111t:y. The traMlllitter and receiver unite 
are -ller aDd lighter, aDd their remova·l and 
Npleceftent have been 110de easy b:y the use of 
e~ing connections which e liminate the naecl for 
diaconnacting an:y wlrea. The general pbyeical 
properties of the new bandoet are similar to 
tboae of the old one, end ita ueo is approved 
by the Bureau of Marine Inapectionand Navigation, 
aa able to withstand the usual impact teats, 
aplaab and aalt opra :y teats. 

At regu l ar interTBle, the banclsote should be 
chec~ed by voice teeto tor proper receiv ing 
and trnnaitttne. Any rocoivor or tr&Jl•it ter 
unit that talle to provide •Uotaetory trans-

no, 20 , Tl'PI 22 IWIDSIT AliD STOV.l!m BOOX 
D-73ll!i5-.A.. 

smtelco
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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 ease by turning the 
retaining ring by hand in a counter-clockwise 
direction to release the mouthpiece or earpiece. 
The capsule can then be lifted trom the case. 

If a new capsule is to be substituted, it is 
slipped into the handset case being twisted 
around until the long clamping screw enters 
the long slot in the case. Do not reverse the 
long and short clamping screws on the unit. 
They, together with moulded keys, position the 
capsule properly in the handset case. In addi­
tion, they prevent the accidental interchange 
of transmitter and receiver units. 

After the telephone unit has been seated in the 
handset ease, the mouthpiece or earpiece is 
placed over the telephone unit in such a manner 
that the two studs on the bottom face engage 
corresponding locating 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 band pressure in a clockwise 
direction. 

LIST OF REPAIR PARI'S 26. 

(a) For Cabin-Type Telephone, Fig. 1 

Handset and cord assembled 
Cord only for handset 
Mouthpiece for handset 
Earpieoe for handset 
Transm.itte!-
Reoeiver unit for handset 
Six-point switch 

(with dial & pointer) 
Hand generator (less crank) 
Generator crank 
Ringer assembly 
SWitch assembly 
Screws for switch 
Cord guard 
Cord gasket 
Cord washer 
Retaining ring 
Handset shell assam. 

ETM:RJ 

L-693-CO 
H-567'14-16 
D-3S305 
D-6732• 
D-36302-A 
D-5191-A 

Ya:rlay #1316 
AC-9012LJ. 
D-32265 
MC-56230-D 
D-731M2-A 
H-567'f2 
H-65057 
D-67'<70 
H-567•2 
D-65355 
D-52096-A 

(b) For Splashproof-Type ~elepbone, Fig. ~ 

Handset and cord assembled 
Cord only for handset 
Mouthpiece for handset 
Earpiece for handset 
Retaining ring 
Transmitter 
Receiver unit for handset 
Sir-point switch 

{with dial & pointer) 
Hand generator (less crank) 
Generator crank 
Ringer assembly 
SWitoh assembly 
Cord gasket 
Gasket 
Cord guard 
Cord washer 
Screws for switch 
Handset shell assem. 

L-693-AO 
H-567'14-21 
D-3S305 
D-6732• 
D-65355 
D-3S302-.A 
D-5191-A 

Ya:a:J.ay #1316 
AC-90liN­
D-32267-A 
D-56392-.A 
D-731oB2-.A 
D-67'<70 
H-567114-12 
H-567'14-5 
H-567•2-" 
D-567'f2-20 
D-52096-A 

( o) For watertight-Type Telephone, Fig. 5 

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

(d) For Jack Bo:r, Fig. 16 

Handset, cord and plug assem. 
Cord only for handset 
Plug only for handset 
ot~er Items See (a) 

L-693-EO 
H-567'1'1-19 
H-65120 

(e) For Watertight Bell (2-Inoh Gongs) 
Figure 12 

Coil 
Coil 
Armature Assembly 
Clapper Assembly 

D-261350 
D-261365 
H-•7360-6 
H-•7360-12 

(f) For Watertight Bell (6-inch Gongs) 
Figure 14. 

Order parts by general description 

(g) For Sp~ashproot Bell (6-Inch Gongs) 
Figure 1.3 

Ringer Assembly D-5640g-c 

{h) For Splashproof Bell (3-Inch Gongs) 
Figure 3 

Ringer Assembly D-56392-A 

15 
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WIRING DIAGRAMS 
FOR AUTOMATIC ELECTRIC MARI!oJE TELEPHONE SYSTEM 

2- STATION SYSTEM 
WITH NO EXTERNAL BELLS 

REMOVe TERMINAL 
TUBE AND REPLACE 
WITH t• PIPE PLUG 
FURNISHED LOOSE 

,.--., /W<THr~~~OON OOX 

r·~ l • r'1 
.-~r~-. : l (-~r.\ ... •~,•~., t...g_ WTJB ]r-J .... , ·~ 

S· STATION SYSTEM 
WITH OR WITHOUT EXTERNAL BELLS 

REMOVE TERMINAL TUBE,ANO 
REI't.ACE WITH , .. PIPE PLUG 

FURNISHED LOOSE WITH/ ,JUNCTION 80'11. 

.. , 
r•~ I 
:.r= I ,-,,r·., 

..... , ....... WTJB 

REt.!OVE PIPE PLUG. AND 
REPLACE WITH TERMINAL 
TUBE SUPPLIED WITH 
BEI..L. 

TERMitJAL TU&&S ARE PRO· 
VIDEO fOfl. FUTURE ADDITIONS. 
REMOVE AND AIOPLACE WITH I~ 
PIPE Pt.UGS FliiUJISHED LOOSE 
WITH JUNCTION 
BOX-

;1 

2-STATION SYSTEM 
WITH I OR 2 E)(TERNAL BELLS 

4· STATION SYSTEM 
WITH NOT MORE THAN 2· EXTERNAL BELLS 

S· STATION SVSTEt.t 6 ~STATION SYSTEM 
WITH OR WITHOUT E'XTI!!RNA\... &ELLS WITH NOT MORE THAN 4· EXTERNAL &ELLS 

!'IGa 21.. WIRING DIAGRAMS. 
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SULK I-4EAO OR PEDESTAL TELEPIIONE 
~0 CABLING REQUIRED FOR BELL 

e 
I 

SEPARATELY MOUNTED BELL 
CABLED TMROUGM JUNCTION lOX TO 
BULKHEAD OR PEDESTAL TEL. 

JACI< BOX 
CABLED TO JUNtTION lOX 

SEPARATELV r.tOUWTE'[) BELL 
CABLED TO 8ULKHU.D TEL. 

SEPARATELY MOUNTED BELL--JACK BOX. 
CA&LE FROM BELL TO BULKWEA.D TEL. 
CABLE FROM JACK lOX TO BULKMEAD 'TEL. 

JACK aox 
CABLED TO BULl<HEAD TEL. 

FIG. 22. WIRING DIAGRAMS. 
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