








































































































ELECTRICA L NA VSHIPS 900, 171 Section 5 -4 
WIRE CONNECTOR S 

TABLE 5-6 . INSER T SPECIFICATIONS (28-1 TO 32-12) · 

Insert Total Service Contact Size 
---

Number Contacts Rating No :O No . 4 No . 8 No . l2 No , 16 No , 20 
1--

... D 1 2 
28 - 1 9 --- f.-

A 2 4 -- -- --
28-2 14 D 2 12 

f- 28 - 3 3 D 3 
28 - 4 9 D 2 7 

··-----
28 - 5 5 D 2 1 2 

28-6 3 D 3 
--- -- --- ----

28 - 7 2 D 2 

12 D 2 10 

28 - 9 12 D 6 6 

D 1 
28 -1 0 7 A 2 2 2 

28 - 11 22 A 4 18 
28 -1 2 26 A 26 
28 - 14 11 D 11 --
28 -1 5 35 A 35 

28 -1 6 20 A 20 

B 1 
28 - 17 15 D 3 

A 1 1 

c 1 

D 5 
28 ... 18 12 A 2 

INST . 4 

B .2 

28 -1 9 10 n 2 

A 4 2 

28 - 20 14 A 10 4 
-

28 -21 37 A 37 
--· f-- -

28 - 22 . 6 D 3 3 

32 -1 s D 2 3 

32 - 2 5 D 3 2 

32 - 3 9 D 1 2 2 4 
32 - 4 14 D 2 12 

32-5 2 D 2 

32 - 6 23 A 2 3 2 16 

32 - 7 35 A 7 28 

32-8 30 A 6 24 
f-;- -

32- 9 14 D 2 12 

B 1 

32 -1 0 7 D 2 2 

' 
A 2 

32- 12 15 D 5 10 
-
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5-4 Section 

Insert 
Number 

32-13 

~2. __ -:l_L~ 
32-17 -- ---

32- 101 

---

32-102 

36-1 
36-2 
36::3 

36-4 
----------

36-5 
36-6 
36 -7 
36-8 

_ _.:_~~ 
36-10 

'' . 36-13 

36-14 
36-15 
40-1 

- -· 

40-2 

40-3 
40-4 --.rcr::·s-
40-6 ..._,. _________ 
40-7 

40-9 
40-10 
40-11 
44-1 
44-2 
44-3 
44-4 
48-1 
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NAVSHIPS 900,-171 ELECTRICAL 
WIRE CONNECTORS 

TABLE 5-7. INSERT SPECIFICATIONS ( 32- 13 TO 48 - l) 

Total Service Contact Size 
Contacts Rating No . 0 No.4 No.8 No, 12 No . 16 No, 20 

23 D 5 18 
8 D 2 6 ---4---· --- - -· - ··- ·------
4. D 

--~--

TWO COAX CONTACTS 
' 12 c 2 

D 8 
ONE COAX CONTACT 

14 c 1 ---0- ------ - ·----
6 

A 6 
22 D 4 18 

· 5 D 3 2 
6 D 3 3 

3 
D 1 
A 2 ----- --- ---· ----- - ----- -----------

4 A 4 
6 A 2 4 
47 A 7 40 -----A--- ·r -- 1-----

46 47 
1------- · . ..• 

"14 31 A 1 '2 14 
48 - A 48 

·------ -
3 D 

17 
A 2 12 

16 D 5 5 6 
35 A 35 

---···------ ---- ... . .. · -- -----1-------- - - -- -· · ~ - - - -- .. ------- -- ---- -- ---- - - ---- --
- 30 D 6 24 

5 B 23 
D ' 18 

z·3 D 1 4 18 
23 D 2 3 2 16 
15 A "3" 2 4 6 
26 D 1 1 24 

D 16 
22· A -z 2 2 
47 A 1 22 24 
29 A 4 9 16 
25 D 1 1 1 4 ' 18 
42 D 6 36 
31 D 1 2 14 14 
31 D 2 2 3 24 
41 D 2 8 31 
15 D 3 2 4 6 
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ELECTRICAL NAVSHIPS 900, 171 Section 5-4 
WIRE CONNECTORS 

l 0 . SPECIAL CONNECTOR NOTES . 

a . ALTERNATE POSITION INSERTS.­
AN specs provide for "Alternate Ar­
rangements" which means that the con­
nector insert is rotated, with respect 
to the shell, a specified number of de­
grees from the normal position . This 
is done to prevent mismating when 
several connectors of the same size and 
arrangement are installed close to one 
another . These alternate arrangernents 
are identified with letter designations 
using the letters W, X, Y and Z and the 

letters are added as a suffix to the nor­
mal AN identification . 
Example: AN 3lOOA-36-7PW means al­
ternate position W. 

Previous AN specifications used fig­
ures as identification for alternate posi­
tions . The new AN specifications- do 
not recognize the use of these figured 
alternate positions and they s;wuld be 
used for replacement purposes only . 
Unless alternate positions are speci­
fied, connectors are supplied with in­
serts in standard position{Figure 5-43) . 

NORMAL POSITION 

I\ 

POS IT'ON 2 

I I 

POSIT iON W 

ORIGINAL 

I 

POSIT ION 3 

POSIT ION 9 

I 

POSITION X 

I I 

POSITION 4 

POSITION 12 

POSI TION Y 

Figure 5-43 . Alternate Position Inserts 

POSITION 5 

I \ 

POSITION 13 

POSITION Z 
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b . THERMOCOUPLE CONNECTORS.­
Thermocouple connectors are available 
in practically all "AN" shell styles . 
They are used in thermocouple ci~cuits 
to give a detachable connection without 
introducing dissimilar metals . Con­
tacts are t•ormally made of iron and 
constantin. Chromal-alumel and copper­
constantin are sometimes used. 

c . AUTOMATIC GROUNDING AND 
SHORT:_ CIRCUITING CONNECTORS.­
The contacts in these connectors auto­
matically ground or short circuit as 
shown in Figure 5-44. Special cam­
operated grounding springs are placed 
in female inserts which are similar in 
all other respects to the standard "AN'' 
socket or female insert . 

20-13 . 24-18 20-26 
"A J.ND "9" GROUND TO "G" "c" SHORTS TO "o" "A' SHORTS TO "e" 

"o" SHORTS TO "c" 

Figure S-44. Automatic Grounding and Short-Circuiting Connectors 
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CLAMP 

HOLDING 

~PIN 

OUTER 
CASE 

INSULATOR 

PLUG 
BODY 

SOCKET 

Figure 5-45 . Jones Plug and 
Socket Assembly 

ORIGINAL 

d. JONES PLUGS AND SOCKETS. -
Although Jones plugs and sockets and 
equivalent types are not "AN" type con­
nectors, they are widely used for multi­
circuit connections. Assembly is shown 
in Figure 5-45 . They are used in ap­
plications of from 24 to 5000 volts and 
current ratings up to 25 amperes are 
available . The plug assembly is held 
in place by a single drive pin . Polar­
ization is done with either a key or con­
tact arrangement. Soldering to these 
types is similar to the procedure de­
scribed for notched or perforated ter­
minals . 

Contacts are numbered on the solder­
ing side of both plugs and sockets . 

11. INSTALLATION. 

a . SOLDERING TO THE CONNEC­
TORS.- Make an accurate measure of 
all the conductors which go into the a~­
sembly . 

Even if only one conductor of a group 
is too long, it will buckle within the con ­
nector and may cause trouble upon flex­
ing .' If the conductor is too short, the 
connection cannot be made. Place in­
sulating sleeves, if used , over the con­
ductors . Next str:i,p the ends of the con­
ductors with wire strippers . The length 
to strip ·depends upon the depth of the 
solder cups , which varies ·with the size 
of the contact . Use the following as a 
guide . 

Contact 0 4 8 12 IS 20 

Strip 3" ~" 5" 5" 1" 1" 
Conductor 
Insulation 4 8 8 i6 4 4 

Gather a group of stripped conductors 
together and dip them into liquid flux 
which may be made up from powered 
rosin ( 1 lb can; SNSN G52- R -650) and 
alcohol. To obtain a good mixture, fill 
a 1 pint jar to 1/4 depth with powdered 
rosin and then fill to the top with alco ­
hol. Stir lightly until all the rosin 1s in 
solution. Shake off the excess flux and 
pre-tin the conductors by dipping them 
into a solder pot (SNSN G41-P-2600) . 
(Figure s·-46 .) Pre- tinning should be 
confined to the lower limits of the strip­
ped conductors so as to allow flexibility. 
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,.--­
LIQUID -- ~-

ROSI N FLUX ~ -

SOLDER POT 
115 VOLTS AC OR DC 
CAPACITY- 0.6 QUARTS 

Figure 5-46 . · Pre-Tinning C~nductors 

If a system of coding is used by color, 
clip, tag, letter or numeral, attach 
the . identifying marker to the conductor. 

Check to see that all assembly parts 
which must be slipped over the conduc­
tors before soldering, such as cable 
clamps and coupling nuts, are in posi­
tion. . 

.Now start soldering the conductors to 
the solder cups. The following shows 
the correct iron for various contact 
sizes found in "AN" connectors: 

100 watt iron ---wire gauge 22,20,18, 
16, 12 

ZOO watt iron ---wire gauge 10,8,6,4 
300-SOOwatt iron-wire gauge 0 

Begin with the bottom contact on the 
left and work across the bottom to the 
right (Figure 5-47). Flow solder into 
cup first. The iron should be applied 
to the open end of the solder cup to pre .:. 
vent solder from collecting on the out­
side of the contact. A chisel-shaped 

5-48 

. iron point has given good results for 
this a pplic ation. Insert the wire into 
the solder cup while holding the iron tip 
against the side of the cup. As the other 
side melts, push the w i re fnto the cup. 
Keep the conductor steady while the sol­
der cools. 

CAUTION 

The inserts are phenolic 
and may be damaged by 
heat., therefore, do not 
keep an iron too close to 
the insert for too long a 
period. 

R.emov.e the excess rosin and follow 
the above procedure for the remaining 
contacts. 

After all the connections have been 
made, · slip the insulating sleeving over 
the contacts to protect against shorting 
and corros·ion. Tie the conductor bundle 
just behind the sleeving to prevent bend-

ORIGINAL 
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7 

60000 0 
5 0 0 0 0 
4 0 0 0 0 0 
3 

SOLDERING SEQUENCE 

Figure 5-47 . Soldering Cables to Contacts 

ing or spreading (Figure 5-48) then re­
assemble the remaining parts of the 
connector, if any. 

Contacts of size 12 and smaller may be 
soldered in the connector, but those of 
size 8 and larger must be removed from 
the connector before soldering. Greater 
heat is needed to solder to these, and 
they are removed to protect the insert 
during the soldering operation, 

First, pry up the retainer or locking 
ring with a 1/8 inch screwdriver . The 
parts can now be disassembled easily. 
Remove the contacts -and support them 
in a jig or vise -not too tightly. Slip on 

ORIGINAL 

inserts or other parts which cannot be 
placed in position after soldering . Use 
a 300 -watt iron for the number 2 and 4 
contacts and a 500 -watt iron for. the 
number 0 contact. The tip should be 
shaped as shown in Figure 5-49. After 
the soldering -operation i s completed, 
r_eassemble the connector and snap the 
locking ring into place . Set the locking 
ring with its opening a little t o orie- side 
of the groove in the connector shell 
(Figure 5 - 50) , Place one end of the ring 
in the slot and follow around with pres­
sure. Since it is a spring ring, it will 
snap into· its groove . 
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Figure 5-48 . Tieing Conductors with String 

0 
CONCAVE 

TIP 

Figure 5-49, Soldering to Large Removable Contacts 
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Figure 5-50 . Position of Locki ng Rings 

b . STRAIN RELIEF BAR . All Am ­
phenol split-shell connectors are cast 
to receive a strain relief bar . It is 
used when conduit joins a connector and 
it absorbs all the flexing and twisting of 
wires which would take place at the 

solder joint . When lacing the bar, pass 
one half of the total number of wires on 
each side of the bar , cross lace and 
knot the cord. In the lower figure (Fig ­
ure 5-51 ) the bar is shown in position. 

F igur e 5 - S L Strain Relief Bar 

ORIGINAL 
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c. METHOD OF TERMINATING AR­
MORED CABLE AND SHIELDS AT "AN" 
CONNECTORS.- If an armored cable is 
terminated at an equipment by an "AN" 
type connector, a cable clamp must be 
used to provide continuity between the 
armor and the connector shell and to 
provide a good RF ground. Cable clamp 
AN 3057 is used ·with AN 3106 and 
AN 3108 'standard plug. It may be used 
with AN 3101 cable connecting recep­
tacle and AN 3100 receptacles when re­
quired to hold cables irt order to prevent 
twisting or pulling of soldered connec­
tions and to secure cable 1 armor or 
shields. This clamp is available in 
various sizes to fit any cable size from 
an outer diameter of 5/16 to 2-5/8 inch 
maximum. These sizes are shown in 
Table 5-8. The assembly of cable clamp 
AN 3057 is shown in Figure 5-52. 
· The approved method of clamping the 
cable armor is as follows (see Figure 
5- 52): 

In preparing the cable, cut back enough 
of the armor and outer insulation jacket 
to allow the correct length of conductor 
£roll). ferrule to soldering cups. Tritn 
out all the filler. Strip the conductors 
and pre-tin. Slip on the cable clamp, 
brass washer, rubber gasket and ferrule 
in that order. When the Arnphenol split­
shell design is used, the ferrule may be 
slipped on and soldered to the shielding. 
Soldering is done on the side that will 
be within the connector housing . If the 
solid- shell type design is use d, the 
grounding ring is soldered after the 
wires are soldered to the contacts and 
the back shell is in position. The fer­
rule may be either full or split to sim­
plify installation. It is made from a 
washer identical to the washer supplied 
with the connector . 

The clamp rna y then be . thread ed on 
the shell and tightened, providing a. good 
connection between the cable armor and 
the connector shell . 

TABLE 5-8 . AN 3057 Cable Clamp Data 

PAN" Number Fits Shell Size Max OD Cable Threads 

AN 3057-3 8S, lOS 5/16 1/2 -28 

AN 3057-4 12, 12S 3/8 5/8 - 24 

AN 3057-6 14, 14S 1/2 3/4 - 20 

AN 3057-8 16, T6s 5/8 7/8 - 20 

AN 3057 -1 0 18 3/4 1 -20 

AN 3057-12 20, 22 7/8 1 3/16-18 
-

AN 3057-16 24, 28 1 1/8 1 7/8 - 18 

AN 3057-20, 32 1 7 I 16 1 3/4 - 18 

AN 3057 - 24 36 1 9 I 16 2 - 18 

AN 3057-28 40 1 13/16 2 1/4 - 16 

AN 3057 - 32 44 2 2 1/2 - 16 

AN 3057-40 48 2 5/8 3 - 16 
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EXAMPLE: CABLE TYPE PHFA- 3 

( FOR ALUMINUM ARMOR CABLE TYPES, 
SEE ALTERNATE METHOD) 

ARMOR 

RUBBER JACKET 

VIEW SHOWING CABLE AND . FERRULE 

CONNECTOR 
SHELL 

ORIGINAL 

CABLE CLAMP 
AN 3057 CAP 

SPLIT SHELL SHOWN 
FOR FULL SHELL USE 
SAME PROCEDURE 

. CABLE CLAMP 

·--....... 

CABLE CLAMP 

CA ~@ 

CLAMP SCREWS 8 
LOCK WASHERS 

Figure 5 - 52 . Terminating Cable Armor at "AN" Connectors 
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CABLE CLAMP 
AN 3057 

[E)..___ COPPER SEGMENTS 
NOT SUPPLIED 

SLIP BETWEEN ® FOLDS OF SHIELD 

· ·~l~\ 
METHOD I 

FOR COPPER SHIELDS WHICH 
CAN BE EASILY FOLDED BACK 

COMPLETE ASSEMBLY 

SUP UNDER ARMOR 

METHOD 2 
FOR HEAVY ARMOR WHICH CAN NOT 

BE EASILY FOLDED BACK 

COMPLETE ASSEMBLY 

Figure 5-53. Alternate Method of Grounding Armor at "AN" Connectors 
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A second method which may b@ Us@d, 
if the armor is aluminum lilH:h IU t:m 
the reduced diameter types or any IUC.h 

type that cannot be soldered, is shown 
in Figure 5-53. The cable is prepared 
in the usual manner except that the 
armor is cut flush with the end of the 
conductors and is then pushed back out 
ofthe way . · The cable clamp used should 
be of sufficient size to accommodate a 
rr,aximum OD slightly larger than the 
cable. A piece of copper tubing approx­
imately the diameter of the cable is then 
taken and cut about an inch long. It is 
split down the center so that the two 
halves may be placed around the cable 
armor. The armor is folded back and 
the two split halves ~re pushed into 
place in the cable clamp. The clamp is 
then tightened and the copper forms a 
protective shell around the cable so that 
a good secure ground will be maintained. 

VINYL OR 

RUBBER BUSHING 

RIGHT 

CAUTION 

Aluminum or die cast 
connectors are usually an­
odized and this anodizing 
is an RF insulator. Make 
sure that all mating parts 
which form part of the 
ground return ar~ thor­
oughly cleaned when 'the 
assembly is made. 

d .. CLAMP FOR UNARMORED CA­
BLES. - Cable clamp AN 3057 may be 
used to obtain a firm grip tm unarmored 
cables or conductor groupings of small 
diameter. The cable or grouping should 
be centered in the jaws of the clamp. A 
vinyl or rubber bushing or sleeve may 
be used for this purpose (Figure 5-54) . 
For applications where the cable is 
subject to considerable flexing, the 

NO SUPPORT 
FOR CLAMP 

WRONG 

Figure 5 - !i4 . Use Of Cable Clamp An 3057 
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resilient sleeve should project . for sev­
eral inches along the wire, 

e. SAFETY WIRING . - Coupling rings 
on plug types AN 3106 and AN 3108 are 
provided with two or more drilled holes 
for safety wiring in order to prevent the 
ring from loosening or vibrating free of 
its mating thread . ·The holes are large 
enough to accommodate a 0 . 03Z inch 
wire. · 

f. GENERAL INSTALLATION HINTS . 

(1) When installing pres~urized con ­
nectors, removal of the insert from the 
shell is not recommended, since this 
breaks the pressure seal incorporated 
at the time of factory assembly. 

(2) Keep inserts , contacts and the 
inside surfaces of shells free of dirt, 
grease or oil at all times . Clean off 
foreign matter with clean acetone or 
trichlorethylene , 

(3) When tightening or loosening 
threaded parts of a connector, support 
all plug assemblies by mating them with 
a proper receptacle . Fully engage and 
tighten the coupling nut . 

Support the receptacle by carefully 
clamping the flange in a vise. Strap 
wrenches are recommended for tighten­
ing coupling nuts and back shells (Figure 
5-55) . If strap wrenches are not avail-

able, water pump pliers with leaded 
jaws may be used. Care must be taken 
not t o break or deform the coupling nut. 

(4) In some types of moisture proof 
or type 11 M 11 connectors, grommets hav­
ing a tapering hole for the passage of 
conductors are used immediately in 
back of the solder cups . To avoid diffi­
culty in pushing the conductors through 
the grommet holes, cut of£ the conduc­
tors at an angle of 45° and apply a 
small amount of Dow Corning No . 4 or 

· petrolatum to the ends of the concL::.ctor. 
Push the conductors through the grom­
met from the back toward the end having 
the small projections . This is shown in 
Figure 5-70. Rubber covered conduc;­
tors should be used with grommets to 
get the most effective water - proofing 
properties. 

(5) The inserts of .pressur ized t er­
minals are usually of one piece con­
struction with contacts molded in , The 
insert is sealed on the shell and po 
attempt should be made to remove them, 
The larger contacts (size 8 or larger) 
have provisions for removal to prevent 
damage to the insert by heat. 

(6) Table 5-9 shows coupling thread 
size for various 11AN" shell sizes. 

(7) Exploded views of some of the 
more common types of connect ors are 
shown in Figures 5 - 56 through 5 -71. 

NOTE: CLAMP SCREWS MUST BE LOOSE 
WHEN USING STRAP WRENCH 

Figure 5-55. Strap Wrench 
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TABLE 5.-9. COUPLING THREAD SIZE FOR VARIOUS "AN" SHELL SIZES 

AN SHELL SIZE COUPLING THREAD SIZE 
Class 2 Fit 

8s 1/2 - 28 

lOs 5/8 - 24 

12.s 3/4 ·- 20 

14s 7/8 ... 20 

16s 1 - 20 

12 3/4 - 20 

14 7/8 - 20 

16 l - 20 

18 1 1/8 - 18 

20 1 1/4 - 18 

22 1 3/8 - 18 

24 1 1/2 - 18 

28 1 3/4 - 18 

32 2 - 18 

36 2 1/4 - 16 

40 2 1/2 - 16 

44 2 3/4 - 16 

48 3 - 16 
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A BACK SHELL 
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WITH SOCKET INSERT ·{FEMALE) 

A BACK SHELL 
8 RETAINER RING 
F SOCKET REAR INSERT 
G SOCKET CONTACT 
H SOCKET FRONT INSERT 
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Figure 5-56. Amphenol AN 3100A Solid Shell Wall Receptacle 



0 
::t1 ...... 
Cl ...... z 
> 
t"' 

1.11 
I 

1.11 
...c 

WITH PIN INSfRT (MALE) 

A SPLIT BACK SHELL 
8 RETAINER RING 
C PIN REAR INSERT 
D PIN CONTACT 
E PIN FRONT INSERT 
J FRONT SHELL 
L STRAIN RELIEF ROD 
M SCREWS 
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B 

Figure 5-57 . 
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WITH SOCKET INSERT (FEMALE) 

A SPLIT BACK SHELL 
8 RETAINER RING 
F SOCKET REAR INSERT 
G SOCKET CONTACT 
H SOCKET FRONT INSERT 
J FRONT SHELL 
L STRAIN RELIEF ROD 
M SCREWS 
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Amphenol AN 3100B Split Shell Wall Receptacle 
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WITH PIN INSERT (MALE) 

A RETAINER RING 

8 CERAMIC BACKING DISC 

C SILICONE RUBBER GASKET 

D PIN CONTACT (MALE) 

E CERAMIC PIN INSUl-ATION 

K FRONT SI-E:LL 

n 
A 

~@ 8 
8 c 

0)® 
c G 

~ 
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0 

QJ=J:;:)!J 
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WITH SOCKET INSERT {[EMAL9 

A RETAINER RING 

F CERAMIC BACKING DISC 

G SILICONE RUBBER GASKET 

H SOCKET CONTACT(fEMAL~ 

J CERAMIC SOCKET INSULATION 

K FRONT SHELL 

~-------
E 

~ o;:; J-
J 

K 

.Figure 5-58. Amphenol AN 3100K Shielded Receptacle 
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z 
:t> 
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WITH PIN INSERT (MALE) 

A BACK SHELL 
8 RETAINER RING 
C PIN REAR INSERT 
D PIN CONTACT 
E PIN FRONT INSERT 
J FRONT SHELL 

ODOJ 
A 8 I 

-- Ell =' ~~D ) 

c 

~ "-" ]I]G ~ ;J 
F 

.. 

WITH SOCKET INSERT (FEMALE) 

A BACK SHELL 
8 RETAINER RING 
F ~>JCKET REAR INSERT 
G SOCKET CONTACT 
H SOCKET FRONT INSERT 
J FRONT SHELL 

® l E 

l ff1~1' ~\\'~' 
I J 

@D 
H 

Figure 5-59. Amphenol AN3101A Solid Shell Cable Receptacle 
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WITH PIN INSERT (MALE) 

A SPLIT BACK SHELL 
B RETAINER RING 
C PIN REAR INSERT 
D PIN CONTACT 
E PIN FRONT INSERT 
J FRONT SHELL 
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Figure 5-61. Amphenol AN 3102A Solid Shell Box Receptacle 
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Figure 5-6Z. Amphenol AN 3106A Solid Shell Straight Plug 
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Figure 5-63 . Amphenol AN 3106B Split Shell Straight Plug 
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~igure 5-64. Amphenol AN 3l06K Straight Plug 
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Figure 5 - 6 5. Arnphenol AN 3108A Solid Shell Angle PhJ.g 
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WITH PIN INSERT (MALE) 
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Figure 5 - 6El. Arnphenol AN 3108B Split Shell Angle Plug 
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Figure 5-67, Bendix AN 3101A Cable Connecting Assembly 
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Bendix AN 310ZA Box Mounting Receptacle Assembly 
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Figure 5-69. Bendix AN 3106A Straight: Plug Assembly 
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figure 5-70. Bendix AN 3106M Typ~ M Connector 
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WITH PIN INSERT (MALE) 
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Figure 5-11. Bendix AN 3108A 90-Degree Plug Assembly 
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