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1. GENERAL 

1.1 Sc:ope of Section 

1.1 .1 This section covers the methods, 
requirements, and tooling associated 

with the termination of wires or switchboard 
cable conductors In the terminals of solder-­
less ribbon type connectors. 

1.1.2 This section Is limited only to the 
solder-less ribbon connectors stated In 

the followlng paragraphs and shall not be con­
sidered as covering other slml lar type solder­
I ess connectors or solder-type connectors 
which are not reconmended tor tleld termina­
tion. 

1 .1.3 The requirements of this section shal I 
be fol I owed un I ess mod It led by the job 

specification or associated drawings. 

1.1.4 Each figure In this section Illustrates 
only conditions to which reference Is 

made In the text and shat I not be considered 
as covering other requirements that may be 
shown. 

4.6 R-4623 Oet. 2 ~ountlng Bracket 
4.7 R-4623A .tfflp-Connector Tool 
4.8 Tool Problem 
5. METHODS OF TERMINATION 
5.1 7 Through 25 Pair Connectors 
5.2 32 Pair (Max) Connectors 
5.3 Single Lead Termination 
5.4 12, 18, and 25 Pair Amp-Champ 

Connectors 
6. USABLE FIELD CX)NNECTORS 
6.1 TRW-Cinch Connectors 
6.2 .tfflphenol Connectors 
6.3 .tfflp-Champ Connectors 
7. CX)NNECTOR COMPLETION 
7.1 Continuity Test 
7.2 Spare - Unused Leads 
7.3 Connector Enclosure 
7.4 Identification 
7.5 Completion 
8. VERIFICATION 

1.2 Precautions 

1.2.1 General precautions to be taken against 
personal Injury, equipment damage, and 

service Interruptions are covered In Handbook 
O and are to be observed at al I times as they 
apply to the operations being performed. 

1.3 Approved Wire 

1.3.1 The fol lowing wire gauge and Insulation 
types are approved for termination In 

the sclderless ribbon type connectors: 

Wire 

24 Ga. Sol Id 
26 Ga. Sol Id 

1.4 Field Connectors 

Insulation 

PVC .04511 Max. O.D. 
PVC .04511 Max. O.D. 

1.4.1 qlbbon type connectors with Insulation 
piercing or insulation displacement 

type terminals that are manufactured by amp, 
am~tienol or TRW-c.inc:h In 7, 12, 18, 25 o~ 
pa r s I zes maybe"TT'il d term I nated by us Ing 
either the R-4623 or R-4623A Tools. 

This section Includes material from the BTL X-18217 specification. 

~OTICE 
Not for use or disclosure outside the 

Bel I System except under written agreement. Printed in u.s.~. 
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If connectors manufactured ~ other 
coiipanles are furnished on fne j66, 
+tiyy cannof"Tie tleid fermTnir.d oy 
~ eTffiii' ol-,.ir.- above too I s.-, f 
f'fil'ssfioi:i'Ta-happin;' contact your 
Regional Technical Assistance Center 
(RTAC) Organization Immediately and 
request toollng Information. 

1.5 Modular Splicing 

1.5.1 Requirements and methods tor the 710 
Systematic Encapsulated Connecting Sys­

tem (SECS), the 3M Modular Splicing System 
(3M-MS1.) and 711 Splicing System are covered 
In the 370, 380, and 390 58t'les sections of 
this handbook and are not appl I cable to this 
section. 

2. TOOLS 

R-4623 

R-4650 
R-4623 C Oe1". 1 ) 
R-4623 C Oat. 2) 
R-4554 

Multiple Insertion Tool 
(TRW-Cinch) 
Single Insertion Tool 
32 Pair Conversion Adapter 
Moun-ting Fixture 
5X Illuminated Magnifier 

NOTE: The above tools are con1"alned in 
TS-533. 

R-4623A 

3. REQUIREMENTS 

3 .1 G,,nera I 

Pfflp Terminating Tool 

3.1.1 The requirements tor the termination of 
insulation displacement or Insulation 

piercing type terminals employed within sold­
erless ribbon type connectors shall be con­
sidered as being met providing the wire gauge 
and insulation type specified In Paragraph 
1 .3.1, the connectors specified in Paragraphs 
6.1, 6.2, and 6.3 are utilized, and the visual 
inspection criteria listed in Figures 1, 2 or 
3 can be '1'1et. 

3.1 .2 All connectors shall be visually 
inspected prior to the termination of 

any wires in the connector to be sure that the 
metal contact jaws or the plastic housings are 
not distorted. If a detect is found, discard 
the connector and use one that does meet the 
·llsual inspection criteria. 

3.2 TRW - Cinch Connectors 

3.2.1 Figure 1 shows three cross-sectional 
vie■s of the Cinch Ribbon Type Connec­

tor and the associateavT"sual inspection cri­
teria !~formation required to meet approved 
terminations. 

3.3 Amp-Champ Connectors 

3.3.1 Figure 2 shows cross-sectional views of 
the Amp-Champ Connector and 't'ie vi 3ua I 

criteria information required to 1!18et approved 
terminations. 

3.4 "-tphenol 

3.4.1 Figure 3 shows three cross-sectional 
views of the Amphenol Micro-Pierce Con­

nector and the visual criteria Information 
required to meet approved terminations. 

3.5 Wiring Errors 

3.5.1 Inserted wires may be removed and 
replaced from a terminal for a ma~lmum 

of five times. Extreme care should be exer­
e1seoin'"ramoval of the Inserted wire by I lft­
lng the lead upward toward the open end of the 
"U" slot or contact jaws, taking particular 
care not to damage the term Ina I • 

3.5.1.1 When a wire which has previously been 
c«i~ected has to be retermlnated, the 

old terminated por-tlon of the •Ire shal I be 
cut oft prior to the re-termination operation. 

3.5.2 When re-terminating wire In a ""-'Pj 
Thamp" Connector, on I y the same w re 

gauge s ze which has been removed Is al lowed 
retermlnatlon, I.e., If a 26 gauge wire Is 
removed f:-om a term Ina I of the :p-ch;pt on I y 
26 gauge ■ Ire can be retermlnat on a 
given terminal. 

3.5.3 When re-terminating wire In a Cinch or 
,lmphenol Connector Terminal, the same 

wire gauge size or the nex1" larger size wire 
gauge of that which has been previously ter­
minated Is allowed retermlnatlon, I.a., If a 
26 gauge wire Is removed from a terminal, a 24 
or 26 gauge wire can be retermlnated on that 
given terminal. Do not terminate 20 or 22 
gauge wire. ---

3.6 Damaged Terminals 

3.6.1- 11" is not economically practical to 
rep I ace a damaged connector term Ina I 

and it is lmpossltle to solder one of these 
connections ■ l'thout damaging the plastic bar­
rier between the terminal rows, therefore, the 
entire connector must be replaced and reter­
mlnated. '.Jo not solder these terrnlnals. 

4. TOOL INFORMATION 

4. 1 General 

4.1.1 There are two basic hand operated tools 
used to field terminate connectors. 

Thay are the R-4623 which Is furnished in Tool 
Se1" 533 and the R-4623A which Is self con­
tained in its own case. The fol lowing Is a 
description and a brief sU11111ary of all the 
tools and the Ir use. 

4.2 R-4623 Multiple Insertion Tool 

4.2.1 This tool is manufactured by the TRW-
C Inch Company and it is the bas I c tool 

•JSed t,:, ter:ninate conductors in the solderless 
ri~bon type connectors. This tool (Figure 4) 
in Its basic condition Is arrdnged toter­
minate leads in the Cinch or Amphenol 14, 24, 
36, and 5J position coiiiiectors. If will also 
terminate leads in the ~ 50 position connec­
ror. Refer to Paragraphs 5.1.2 and 5.2.1 for 
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the COf"rect ne<~' com% and Insertion head 
combination. efer Paragraph 4.8 tor a 
prob I em that hes deve I oped w I th th Is too I • > 

4.3 R-4623, Det. 1 

4.3.1 Detal I 1 of the R-4623 Is required to 
terminate 64 conductors (maxlm1.111) Into 

the Cinch, ";Pj and Amphenol 64 position oon­
nectors. De a I 1 consists of a 32 pair Nest 
Comb, and Insertion~ Refer to Flgurrr 

4.4 R-4650 Single Insertion Tool 

4.4.1 This tool (Figure 6) Is required to 
terminate or retennlnate Individual 

conductors In any of the oonnectors listed in 
this section where repair or modification type 
work Is required. Detailed Instructions tor 
the tool operation are outl lned In Paragraph 
5.3 of this section. 

4.5 R-4554 Magnifier Light 

4.5.1 This tool Is a 5X(power) lllumlnated 
magnifier used to Inspect and verify 

the condition of the solderless termination 
made on the completed oonnectors. 

4.6 R.-4623 Det. 2 Mounting Bracket 

4.6.1 This mounting bracket Is used to hold 
the R-4623 Insertion Tool at a specific 

location on a 23" unequal duct type bay. This 
mounting bracket consists of the following (5) 
five parts: (See Figure 7.) 

4.6.1.1 Two (2) standoff brackets used to 
hold the Insertion tool out away trom 

the frame. Each standoff hes a cam lever to 
lock the horizontal bar In place. 

4.6.1.2 A two (2) piece horizontal mounting 
bar which fits between the two stand­

off brackets and can be locked Into position 
by the standoff locking cam levers. 

4.6.1.3 A one (1) piece pivot base plate 
wh I ch fastens to the bottom of the 

Insertion tool. This plate al lows the tool to 
be pivoted In both directions and wlll accom­
modate cables entering from either the right 
or left side of the frame. 

4.7 R-4623A Amp-connector Tool 

4.7.1 The basic R-4623A Tool Is equipped to 
terminate 24 position ~e~r,:p3c,Connec-

tors. In addition, adapters or and 
50 position mihi6~

3 
Connectors are Included 

as parts of - A Tool. An Instruction 
sheet (IS-7559) along with the basic tool and 
the adapters are housed within a sturdy sheet 
metal shipping case. After job completion, be 
sure all parts, Including the Instruction 
sheet, are put back Into the case before It Is 
returned to Stockkeeplng or shipped to another 
Job location. 

The R-4623A Tool Is only capable of 
terminating leads In 24 and 36 posi­
tion Connectors. The 50 position 
~p-Chamo Connector can be 
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terminated with both the R-4623 and 
R-4623A Tools. 

4.8 Tool Problem 

4.8.1 At the time the original R-4623 (TRW 
Certl-CI Inch) tools were standardized, 

the Cinch Company only made a "ribbon" type 
connector that could be tleld terminated. 
Since that Initial purchase of R-4623 Tools, 
the Cinch Company Introduced a "superlbbon" 
connector which can also be tleld terminated. 

4.8.1.1 A problem arose when It was 
discovered that the Initial tools 

purchased would not terminate the "superlbbon" 
connectors:-Tnere Is no way of determining 
which tools were Initially purchased, however, 
we 1-, know that they are Cinch Company serial 
numbers (1000-1300). These serial numbers are 
located on the back side of the tool behind 
the lever handle. 

4.8.1.2 To further complicate the problem, 
some of the Regions sent the tools 

back to the TRW Company tor modification. 
These modified tools were not Identified In 
any manner. If you arigoTiig to fleld ter­
minate "superlbbon" connectors (they use them 
In :the SLC-96 System) and the R-4623 Tool you 
have Is serial numbered between 1000-1300, and 
the tool nest, comb, and knife blade has not 
been mod If I ed per F I gure 1 O, send the too I 
back to Centre I Stockkeep Ing w I th a tag stat-
1 ng the tool requires modification. , 
replac8111ent tool wl 11 be sent back to you upon 
request. 

5. ~ETHOOS Of TERMINATION 

5.1 7 Through 25 Pair Connectors 

5.1.1 The basic R-4623 Multiple Insertion 
Tool Is set up to solderless terminate 

7, 12, 18, and 25 pair oonnectors. However, 
It Is not, as Indicated In Paragraphs 4.2.1 
and 5.4.1, equipped to handle 7, 12, and 18 
pair Amp-Champ Connectors. 

5.1.2 When any of the approved 7, 12, 18 or 
25 pair connectors are to terminate 

conductors, the R-4623 Tool should be set up 
as fol lows: 

a. Use the 25 Pair Nest (smallest of the 
two nests) with "Ty15e 1" facing upward 
to accept both the "Plug and Recepta­
cle" ~ and Amphenol Connectors. 

b. This 25 Pair Nest must also be used for 
the Amp Plug ~eceptacle Connectors, 
however, the Nest must be positioned 
with "Type 2" facing upward. 

c. Place the 25 Slot Comb In position and 
secure w I th set scr=iw"s. 

d. For the Cinch and !fflphenol Plug 01"' 
ReceptacfiiZ'nnectors, set the 25 tooth 
Insertion head In place and secure. 
Position the lever "up" for receptacles 
and "down" for plugs. 
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e. When terminating on 'j'-P Plugs or Recep­
tacles. always posit on the lever In 
the "plug" position. 

5.1.3 Ass1.111lng a 25 Pair Connector(s) Is to 
be terminated at a specific location on 

a Duct Type Bay. the following procedure Is 
rec011111ended: ( See FI gure a. ) 

Step 1: Refer to the methods of cabling 
drawing and mount the R-4623. 
Det. 2 Fixture at the final con­
nector posltlon(s) or at a con­
venient distance above this 
position. This fixture position 
depends on several variable fac­
tors such as: 

a. Aval I able mounting holes on 
the bay to mount the stand­
offs. 

b. One cable possibly serving a 
number of connectors at 
several horlzontal locations 
within the bay. 

c. One cable poss I bl y serving 
several connectors mounted 
vertically within a given 
equipment panel. 

Step 2: Verify that the R-4623 Insertion 
Tool Is set up for the correct 
connector. (Refer to Paragraph 
5. 1 .2 > and then fasten to the 
mounting fixture. Unlock handle 
and open. 

Step 3: Prepare cable(s) In accordance 
with the method of cabling draw­
ing. It will be necessary to 
separate and tag the leads Into 
groups/connector - when binders 
split. be careful not to lose 
their Identity. 

Step 4: Measure the cable leads out to 
the correct connector termina­
tion point. allow about 2" of 
additional slack and cutott. 
Place a PVC Tape Band back about 
5" from the end of these cut 
leads. Do not lose binder Iden­
tity. 

Step 5: From the method of cabling draw­
ing. determine If the 
connector(s) will be a straight 
or side entry (90 degrees) and 
then rotate the cable clamp on 
the Insertion tool Into the 
correct position. 9e sure that 
connector side 1 to 25 Is facing 
upward In the ~est. It the con­
nector Is a sl,je entry type, 
~ost of them have a strain 
rel let clamp that indicates 
which side the cable leads ent~r 
froin. (See Figure 8, Sequence 
4. l 

Step 6: Refer to the cable termination 
drawing or work sheets and 
separate the cable leads into 
two groups (1-25. 26-50). When 
a cable binder Is spl It over two 
or more connectors, be very 
careful not to lose the binder 
Identity. Al lgn the tape mark 
on the cable leads with the 
embossed mark on the cable clamp 
and secure the leads In place 
with the clamp. Where Indivi­
dual cables Cone 
cable/connector) are being ter­
minated, refer to Figure a. 
Sequence 6. 

Step 7: After be Ing sure the connector 
Is placed In the ~st correct I y 
Cl-25 facing up>. lower the Cor,ib 
Into position and lock by rotat­
ing the comb latching lever into 
the forward position. (See Fig­
ure a. Sequence 5.) 

CAUTION: DO NOT ATTEMPT TO LOWER THE 
msamON AEAO ~nr THIS 
LEVEL IS .lfr'TRE FORWAAo71lltrn-
PCSTT10Pf. - - --

Step 8: There are four "slot Indicator" 
tabs furnished with this tool 
set Cl) 25 Pair Plug, (2) 25 
Pair Receptacle, (3) 32 P:!lr 
Plug. and (4) 32 Pair Recepta­
cle. Select the proper tab and 
pl ace It in the tab holder C see 
Figure 9). Use this tab as a 
guide while fanning cable leads 
Into the comb slots. 

Step 9: Refer to the cable lead termina­
tion drawing or work sheet and 
start fanning the leads Into the 
slots of the Cor,ib. Start with 
I ead CI ) and i=uii'Through I ead 
(25). As the leads are placed 
Into the slots, press them down­
ward with your finger or thumb 
just in front of the Coaib. This 
wl 11 provide some addl"fTonal 
slack in case retermlnatlon Is 
required. C See Figure a, 
Sequence a.> 

Step 10: After the 25 conductors have 
been tanned into the slots of 
the Comb, verify for color code 
accuracy. ~ake sure the lever 
on the insertion head is In the 
proper position (plug or recep­
tac I e > and then br Ing the hand I e 
forward and down unti I It bot­
toms outs. ~t this point, the 
I eads ,3re term I nated and cu-t­
off. (See Figure a, Sequence 
9.) 
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NOTE: If for some reason the handle must 
be ra I sed before be Ing bottomed out, 
there Is a rocking pin (pawl stop) 
located at the rear of the handle 
near the pivot point. Lift up on 
this pin and the handle wlll release 
for raising. (See Figure a, 
Sequence 11.l 

- 5 -

Step 11: Lift the handle up and remove 
the cut cable lead ends from the 
Comb. (See Figure 8, Sequence 
13.) 

Step 12: Release the Comb Latching Lever 
and I I tt the Comb up and to the 
rear. Remove the connector, 
turn It over (26-50 side up) and 
re-Insert It beck Into the Nest. 
I f the connector Is be Ing ter-
m I nated via side entry, rotate 
the clamping device to the oppo­
site side and then lower and 
lock the Comb In place again. 
(See Figure 8, Sequence 14.) 

Step 13: Again refer to the terminating 
drawing and tan the conductors 
Into the Comb slots for 26 
through 50. Remember leads 1 to 
25 fan out In one direction and 
leads 26 to 50 fan out In the 
opposite direction. (See Figure 
8, Sequence 16.) 

Step 14: Again verl fy the color code or 
the leads In the Comb slots, 
change If necessary, and proceed 
to terminate as described In 
Step 10. 

Step 15: Lift the handle and remove the 
cut cable lead ends from the 
Comb. 

Step 16: Release the Comb latching lever, 
I 1ft up the Comb, release the 
cable from the clamping device 
and remove the connector from 
the holding Nest. (See Figure 
8, Sequence 1 a.> 

Step 17: Verity the condition of the ter­
minated leads with the R-4554 5X 
lll1111lnated Magnifier. If there 
happens to be a wiring error(s), 
remove the leads(s) by lifting 
straight upward toward the open­
ing In the terminal slots. Be 
careful not to damage the 
termlnal(s), to reinsert indivi­
dual conductors Into the proper 
terminal, refer to Paragraph 
5.3. 

Step 18: Prior to starting the termina­
tion of another connector, tem­
porarily Identify the completed 
connector by attaching a tag or 
masking tape with proper connec­
tor number on It. 
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5.2 32 Pair (Max) Connectors 

5.2.1 To terminate 32 Pair Connectors, It is 
necessary to position tie Oetall 1 

Nest, COU!b and Head in the R-4623 Tool. Use 
ffieto TTow1 ng procedure to term I nate I ead s on 
the various connectors: 

a. To terminate on 32 Pair Cinch and 
Amphenol Connectors, posTtT'oii" tie Nest 
with 11Type 111 facing upward and secure 
In pl ace. 

b. To terminate on 32 Pair ~ Connectors, 
position the Nest with n,ype 2" facing 
upward and secure In place. 

c. Place the 32 Slot Comb In position and 
secure In place wlfl,il len wrench. 

d. Place the 32 tooth Insertion Head in 
position and secure In piace.-rosition 
the lever In the "+'ui" position when 
terminating conduc or In all approved 
plug end conductors. --

e. When terminating conductors In the 
Cinch or !fflphenol Receptacles, set the 
lever In the "Receptacle" position. 

f. Fol low Steps 1 through 18 as described 
In Paragraph 5.1.3. 

5.3 Single Lead Termination 

5.3.1 To terminate or retermlnate a single 
lead conductor Into one of the termi­

nals of an approved connector, the following 
procedure Is rec011111ended: 

a. If the conductor Is to be retermlnated, 
first cut off that portion of the wire 
that was previously Inserted Into the 
connector terminal. 

b. The single lead termination requires a 
"Free Hand" type of operation us Ing the 
R-4650 Insertion Tool. Therefore, 
remove the connector from the Nest and 
hold with one hand. 

c. Place the lead to be terminated in the 
proper connector terminal. 8e sure to 
place the lead into the terminal as tar 
as possible. 

d. Using the R-4650 "Plier Type" Tool, 
approach the connector from the front 
"contact" s I de w I th the oppos I te hand. 

e. ~I lgn the Insertion blade of the tool 
direct! y over the wire to be ter-
ml nated. 

f. Squeeze the tool fl rml y untl I lead is 
seated into the "U" slots or contact 
jaws of the terminal. 

g. Verify the connection per Figures 1, 2 
or 3 using the R-4554 Magnifier Light. 
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5.4 12, 18, and 25 Pair llnp-Ch•p Connectors 

5.4.1 When terminating leads In a 12 Pair (24 
position) llnp-Champ Connector. the 

basic R-4623A Tool (Part No4 229378-8) should 
be used In accordance with the IS-7559 
Instruction Sheet. This tool, because of the 
two side handles. Is sometimes referred to as 
the cnp "butterfly" tool. 

5.4.2 When terminating leads In an 18 Pair 
(36 position) connector, the basic R-

4623A Too I must be mod I f I ad to rep I ace the 
standard Comb and stuffer blades with the 36 
Pin Adapter (Part No. 229713-1). After making 
this change, follow Instruction Sheet IS-7559. 

5.4.3 When terminating leads In a 25 Pair (50 
position) connector, the basic R-4623A 

Tool must be modified to replace the standard 
Comb and stuffer blades with the 50 Pin 
Adapter (Part No. 229763-1). The R-4623 Mul­
tiple Insertion Tool can also S.-usecr-Tcir ter­
minating leads In 25 Pair Amp-Champ Connec­
tors. 

~ Neither the R-4623 nor R-4623A Tool 
Is equipped to field terminate the 7 
~ Amp-Champ Connector. -

6. USABLE FIELD CONNECTORS 

6.1 TRW-Cinch ConnectOf"s 

6.1.1 TRW manufactures both "ribbon" and 
"superlbbon" type connectors that can 

be field terminated with the R-4623 Hand Tool. 
The fact that many "KS" numbers have been 
assigned to these connectors has made It 
Impossible to determine what codes are being 
sent to the field. Therefore. we have I lsted 
known "KS" numbered connectors that can be 
used In the field and a method of determining 
through the manufacturer's 10 digit part 
number. If tney can be used In the field. 

5.1.2 "KS" numbered ribbon oonnectors that 
can be terrnlnafiain the field. They 

are: 

KS No. List TRW~~ 

16671 23 22~10-50-006 
166n 26 223-11-50-007 
166n 31 223-11-50-011 
16689 18 223-15-50-003 
16689 19 223-03-50-009 
16689 20 223-15-50-008 
16689 22 223-03-50-004 
16689 29 223-03-50-0QIJ 
16690 12 223-04-50-003 
16690 13 223-04-50-004 
16690 16 223-16-50-008 
16690 18 223-16-50-009 
16690 21 223-04-50-008 
16786 19 223-13-50-003 

6 .1 .3 The fol I ow I Ilg method can be used to 
decipher the manufacturer's part number 

to de term I ne If It can be connector I zed In the 
field with the R-4623 nand Tool. A typical 
TRW ribbon connector part number Is (10) 
digits. such as: 

~~50-QQL 

fil - The first (3) digits, 223. Indicates 
that It Is a "ribbon" type connector. 

Digits 4 and 5. When these digits are 
even, such as 02. 04, 06. etc., they 
Indicate the connector Is a~ If 
the digits were odd. such as~ 03. 
etc., they Indicate the connector Is a 
receptacle. 

~ - Digits 6 and 7 Indicates the number of 
positions or contacts. 50 Indicates~ 
Pair, etc. 

6.1.4 

Digits 8 through 10 are basically not 
Important. These digits Indicate the 
type of hood, cable entry, clamping 
arrang-.nt, etc •• (these digits do not 
affect fleld termination). 

"KS" numbered suYnrlbbon connectors 
that can be term nafed In the t I e Id. 

They are: 

~~ 

21997 
21997 
21997 
21997 
21997 
21997 
21997 
21997 
21998 
21998 
21998 
21998 
21998 
21998 
21998 
21998 
21998 
21998 
21998 

b!!!.IB!.~~ 
1 224-15-50-002 
4 224-15-36-001 
5 224-15-24-001 
6 224-15-14-00Z 
7 224-15-36-002 
8 224-15-24-002 
9 224-15-14-003 

10 224-15-50-019 
1 224-16-50-002 
2 224-16-50-021 
5 224-16-64-002 
6 224-16-36-001 
7 224-16-24-001 
8 224-16-14-001 
9 224-16-64-003 

10 224-16-36-002 
11 224-16-24-002 
12 224-16-14-002 
13 224-16-50-020 

6. 1 • 5 The fol I ow Ing method can be used to 
dee I pher the part mnber to determ I ne 

It It can be connectorlzed In the field with 
the R-4623 Hand Tool. A typical "superlbbon" 
connector part number Is (10) digits such as: 

~ - The first (3) digits. 224, Indicates 
that It Is a "superlbbon" type connec­
tor. 

15 - Digits 4 and 5. When these digits are 
even, such as 02, 04• 06, etc •• they 
Indicate the connector Is a receptacle. 
If the d I g I ts are odd• such as 01 , 11 , 
15, etc •• It indicates the connector is 
a plug. 

~ - DI g I ts 6 and 7 ind I cates the number of 
positions or contacts. 

006 - Digits 8 through 10 are basically not 



( 

( 

( 
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Important In determining field connec• 
torlzatlon. These digits Indicate the 
hood type, cable entry type, clamping 
arrangement, etc. 

6.2 !cnpheno-r Connectors 

6.2.1 Only the Amphenol 157 Serles "Micro-
Pierce" Connectors can be field ter­

minated. Again, I Ike the "Cinch" connectors, 
we wll I 11st the known "KS" numbers that can 
be used In the f I e I d and a method of detenn I n-
1 ng fr0111 the part number If It can be field 
terminated. 

6.2.2 "KS" n1111bered Micro-Piere• connectors 
that can be tenii I natea'"'Tn""the f I• Id. 

They re: 

!5!.~ b!!t Amphenol~~ 

16671 22 157-7250~17 
16672 26 157-2250~ 
16672 30 157-825~17 
16689 18 157-7250~14 
16689 19 157-7250~15 
16689 20 157-7250~16 
16689 22 157-7250~17 
16690 12 157-8250~14 
16690 13 157-8250~15 
16785 16 157-3250~2 
16785 54 157-325~3 
16786 19 157-425~3 
16786 20 .157-4224~3 
16786 58 157-4250~1 

6.2.3 The fol lowing method can be used to 
d ec I pher the part number to detenn I ne 

If It can be connectorlzed In the field with 
the R-4623 Hand Tool. A typical Amphenol 
"Micro-Pirc•" Connector part number hes 
either (9) or (10) digits such as: 

ill:~!.! 

fil • The first (3) digits, 157, Indicates 
that It Is a "Micro-Pierce" type con• 
nector. 

- Digits 4 and 5 Indicates whether the 
connector Is a plug or receptacle and 
the type of hood entry: the number 
Indicate the following: 

(P) •Plug and (R) •Receptacle 

12(P), 22(R) for Rack to Panel Connectors 
32(P), 42(R) for Cable to Panel - Top Entry 
52CP>, 42(R) for Cable to Panel - Side Entry 
72(P), 82(R) for Cable to Cable - End Entry 
32(P), 62(R) for Cable to Cable - Top Entry 

~ - Digits 6 and 7 Indicates the number of 
positions or contacts 14 Indicates 7 
I!!!!:,~ - -

- Digit O appears to have no apparent 
meaning so disregard. 

!!. - Digits 9 and/or 10 Indicates the style 
and material of the connector hood. 
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6.3 hnp-Chaaip Connectors 

6.3.1 The Amp-Champ Connector Is the 
solderless lnsulatlon dlsplacement type 

that can be f I e Id term I nated • The known "KS" 
numbers and assoc I ated pert numbers are I I sted 
below. However, we do not know of a method of 
deciphering the pert number to determine If 
other Amp-Champ Connectors can be f I e Id ter-
m I nated. 

6.3.2 "KS" numbered Amp-Champ Connectors that 
can be field terminated are: 

~~ 
21442 
21442 
21442 
21442 
21442 
21442 
21442 
21442 
21442 
21443 
21443 
21443 
21443 
21443 
21443 
21443 
21443 
21574 
21574 
21574 
21574 
21575 
21575 
21575 

b!.!t, Mphenol ~ ~ 

1 552493-4 
2 1-552493-4 
3 552493-1 
4 552493-2 
5 552636•1 
6 552493-3 
7 552636-2 
8 552493-5 
9 552898-1 
1 552492•4 
2 1•552492-1 
3 552492-1 
4 552492-5 
5 552638•1 
6 552492-3 
7 552638-2 
8 552897•1 
1 552643-1 
2 552643-2 
3 552643-3 
4 552713-1 
1 552645-1 
2 552712•1 
3 552645-2 

7. CONNECT~ C04PLET.ION 

7.1 Continuity Test 

7.1.1 Fol lowing canpletlon of the termination 
operation on the connectors, a complete 

continuity verification shal I be made of all 
wiring terminated In the fleld. Refer to Sec­
tion 180 of this handbook for No. 5 Crossbar 
System or to Handbook 50 for al I other sys­
tems. Care shou Id be taken not to d I sturb the 
terminations whlle continuity testing. 

NOTE: Prior to performing continuity tests 
-- on trans I stor I zed equ I pment, refer 

to Handbook 50, Section 2. 

7.2 Spare - Unused Leads 

7.2.1 When the application drawing does not 
specify In what manner the spare and 

unused leads are to be disposed of, measure 
these leads out to the farthest termination 
point and cut off e,ccess, Identify these 
leads, fold them back on the main cable form 
and place them In a PVC tube. Secure the tube 
to the main cable form. 

7.3 Connector Enclosure 



9 - 341 - 8 -

7.3.1 After the connectors have been 7.5 Canpletlon 
continuity tested and the unused leads 

d I sposed of• the I nsta I I er must p I ace the hood 
(cover) on the connector(s). Prior to fasten­
Ing the hood• place a 111 sl It section of 
jacket• two layers of PVC tape or ot'her pro­
tect Ion over the cl amp Ing area. Th Is wl 11 not' 
only provide protection for the cable leads. 
but' It will also build up this area to assure 
sat'lsfact'ory gripping of the connect'or clamp. 

7.5.1 Af1'er al I the connectors on a frame 
have been secured Into their proper 

mat'ed positions. dress and secure al I cables 
and/or cable fonns In accordance wl1'h this 
method of cabling drawing. 

7.4 Identification 

7.4.1 Remove the Temporary Identification Tag 
and st'amp or I dent I fy the connectors 

(plugs or receptacles> In accordance with the 
lnformat'lon 1hown on the application drawings. 

t• 

8. VERIFICATION 

VERIFICATION ITEMS ANO BRIEF STATEMENT OF REQUIREMENTS 

8.1 Solderless ~ Connectors - General 

8.1 • 1 Do not terminate Solder-Type Ribbon Connec1'ors. 

a.1.2 So Ider I ass term I nate on I y approved connectors. 

8.1.3 Use on I y approved w I re and Insulation. 

8.2 Connector R!9ulreaients 

a.2.1 Visually Inspect connector prior to termination. 

a.2.2 TRW-Cinch Connectors 

a.2.2.1 Visual Criteria 

a. Conductor Inserted far enough Into connector 
b. Conductor Inserted deep enough Into terminal jaws 
c. l'b distortion of me1'al contact jaws 
d. l'b distortion of plast'lc housing 
e. Wire entl"'apped In s1'1"'aln relief properly 
f. l'b breaks In wll"'e prior to connector entl"'y 

a.2.3 Pmp-Champ Connect'ors 

8.2.3.1 Vlsual criteria 

a. Conductor Inserted far enough Into connector 
b. Conductor not' lnser1'ed too deep Into connector 
c. Conductor Inserted deep enough Into "U" Slots 
d. l'b damage to term I na I 11\J" SI ots 
e. l'b distortion of Plastic Body 
f. l'b break In Wll"'e Past' Retention Slot 

8.2.4 Pmphenol Connector 

8.2.4.1 Vlsual Cl"'lterla 

a. Conductor inserted deep enough Into connector" 
b. Conductor Inserted deep enough Into contact jaws 
c. l'b distortion of metal contact jaws 
d. l'b distortion of plastlc housing 
e. Wll"'es entl"'apped In stl"'aln l"'ellef pl"'operly 
f. No breaks In wll"'e prior" to connector entry 

8.3 Retermlnated ~ 

8.3.1 ~etermlnate wire In connector 5 times (max) 

REFERENCE 
PAR. NO. FIG. NO. 

1.1.2 

1.4.1 

1.3.1 

3.1.1 1,2,3 

3.2 

3.2.1 

la 
lb 
le 
ld 
la 
1 f 

3.3 

3.3.1 

2a 
2b 
2c 

2d,e 
2f 
2g 

3.4 

3.4.1 

3a 
3b 
3c 
3d 
3e 
3t 

3.5. 1 

r 
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8.3.2 

8.3.2.1 

- 9 -

VERIFICATION ITEMS AND BRIEF STATEMENT OF REQUIREMENTS 

Cut off old terminated portion of wire 

Only r-eter-mlnate same gauge of wire In Amp-Champ 

Reter-mlnate same gauge or- next larger gauge In Cinch or­
Amphenol Connector- Terminals. Do not terminate 20 or-
22 gauge wire. 

D11111agecl Terminals 

341 

PAR. NO. FIG. NO. 

3.5.1 .1 

3.5.2 

3.5.3 

3.6 

8.4.1 

8.5 

Do not solder damaged tennlnals. Replace entire connector-. 

Continuity Test 

3.6.1 

7.1 

B.5.1 

8.6 

B.6.1 

8.7 

e. 1 .1 

a.a 

e.a.1 

8.9 

B.9.1 

Continuity test all field terminated connectors. 

Spar.,~~!:!!!!.!._ 

Dispose of accor-dlng to drawing or- tube and tie back 
on main form. 

Connector Enclosure 

Protect clamping area with piece of silt jacket, two 
layers of PVC tape or- other- protection. 

Connt,etor ld1H1tlflcatJon 

Stamp or- Identify connector according to drawing 
Instructions. 

Canpletlon 

Dress and secure cables/cable form according to 
method of cabling drawing. 

No arrows due to extensive revisions. 

Brackets at side of paragraph Indicates requirement. 

"ttactment 
Figures 1 through 9. 

~ tor Reissue: 

Complete revision. 

7. 1. 1 

7.2 

7.2. 1 

7.3 

7 • .3. 1 

7.4 

7.5 

7.5.1 

Engineering Planning Manager 
C lnstal lation) 
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2 
ELECTRICAL CONTACT 

2 

JAWS VIEW 1 

VIEW 2 

VISUAL INSPECTION CRITERIA 

. "B" 

A 

Ii I EW , 

PLASTIC 
HOUSING 

INSULATION 

CONDUCTOR 

STRAIN 
RELIEF 

RP-1017-0 

A. THE COPPER CONDUCTOR SHALL EXTEND AT LEAST . 030 INCH BEYOND THE ELECTRICAL CONTACT JAWS. 
THIS REQUIREMENT SHALL BE CONSIDERED AS BEING HE! WHEN THE WIRE INSULATION OCCUPIES AT 
LEAST ONE HALF OF TERMINAL POCKET "I.". 

B. THE COPPER CONDUCTOR SHALL BE COMPLETELY ENTRAPPED BETWEEN THE ELECTRICAL CONTACT JAWS. 
DUE TO INSULATION BUILD-UP THIS REQUIREMENT SHALL BE CONSIDERED MET WHEN AT LEAST ON HALF 
THE DISTANCE (M/2 MIN) BETWEEN THE TWO SETS OF ELECTRICAL CONTACTJAWS (VIEW 1). 

C. THERE SHALL BE NO DISTORTION OF THE METAL CONTACT JAWS. 

D. NO PART OF THE PLASTIC HOUSING SHALI. BE DEJ1'JIIMED. 

E. THE WIRE SHALL BE ENTRAPPED BY THE STRAIN RELIEF. DUE TO INSULATION BUILD-UP THIS REQUIRE­
MENT SHALL BE CONSIDERED MET WHEN THE STRAIN REI.IEF TAB OPENING "N" IS LESS THAN THE DIA· 
METER "O" OF THE WIRE INSULATION ENTRAPPED BELOW THE TABS. 

F. THERE SHALL BE NO BREAKS IN THE WIRE INSULATION TO THE RIGHT OF LINE "A" IN VIEW 1. 

FIG. 1 (PARS. 3.11, 3.21, and 5.31g) 

( 
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"U" 

CONTACT 
SLOT 

"B" 

VIEW 1 

VISUAL INSPECTION CRITERIA 

L 

TERMINAL 
BARRIER 

- 11 -

INSULATION 

CONDUCTOR 

"U" 

RETENSION 
SLOT 

341 

II C" 

VIEW 2 

RP-1017-P 

A. THE COPPER CONDUCTOR SHALL EXTEND AT LEAST • 030 INCH BEYOND THE "U'' ELECTRICAL CONTACT 
SLOT. nus REQUIREMENT SHALL BE CONSIDERED MET IF THE WIRE INSULATION OCCUPIES AT LEAST 
ONE HALF ON THE TERMINAL POCKET LENGTH "L". 

B. THE WIRE SHALL NOT EXTEND TO THE LEFl' OF LINE "B" IN THE TERMINAL POCKET. 

C. THE WIRE INSULATION SHALL NOT EXTEND TO THE LETT OF LINE "C" OF THE CONTACT AND RETENSION 
SLOTS. DUE TO INSULATION BUILD-UP IN THE SLOTS THE EFFECTIVE OD OF THE INSULATION SHALL 
BE USED TO DETERMINE nns REQUIREMENT. 

D. THERE SHALL BE NO DAMAGE TO THE "U'' SLOTS CAUSED BY THE WIRE CONDUCTOR BEING INSERTED TOO 
DEEPLY SO AS TO B0'1'Tmt OUT IN THE "U" SLOT. 

!. 'l10:llE SHALL BE NO DISTOllTIOM OF THE TERMINAL EXCEPT THAT MINOR SCRAPING OF THE TERMINAL 
BRIDGES IS PERMISSIBLE PROVIDED THE TWO "U" SLOT MEMBERS REMAIN PARALLEL TO EACH OTHER AND 
PERPENDICULAR TO THE PLASTIC HOUSING. 

F. NO PART OF THE PLASTIC BODY SHALL BE DEFORMED EXCEPT 'mAT MINOR SCRAPING OF THE FRONT 
SURFACE (LEFl' END OF VIEW 1) OF THE PLASTIC BARRIER IS PERMISSIBLE. 

G. THERE SHALL BE NO BREAKS IN THE WIRE INSULATION K>RE THAN • 020 INCH TO THE RIGHT OF THE 
llETEHTION SLOT IN VIEW 1. 

FIG. 2 (PARS. 3.11, 3.31, and 5.31g) 
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VISUAL INSPECTION 

ELECTRICAL 
CONTACT JAWS 

VIEW 2 

II B" 

- 12 -

2 

V i'EW 1 

2 
A 

VIEW 3 

HOUSING 

INSULATION 

CONDUCTOR 

STRAIN 
RELIEF 

II C" 

RP-1017-Q 

A. THE COPPER CONDUCTOR SHAI.L llTEND AT LEAST .030 INCH BEYOND THE ELECTRICAL CONTACT JAWS. 
THIS REQUIREMENT SHAI.L BE CONSIDERED MET WREN THE WIRE INSUUTIOR OCCUPIES AT LEAST ONE 
HALF OF THE TERMINAL POCDT LENGTH ''L". 

B. THE COPPER CONDUCTOR SHALL BE COMPLETELY ENTRAPPED BETWEEN THE ELECTRICAL CONTACT JAWS. 
DUE TO INSULATION BUILD-UP THIS REQUIREMENT SHALL BE CONSIDERED HE'l' WHEN THE WIRE INSU• 
LATION FALLS JJETOW LINE "B" (VIEW 2) POI AT LEAST OH HALF THE DISTANCE (K/2 KIN) BETWEEN 
THE TWO SETS OF ELECTRICAL CONTACT JAWS (VIEW 1) • 

C. THERE SHALL BE NO DISTORTION OF THE METAL CONTACT JAWS. 

D. RO PART OF TRI PLASTIC HOUSING SHALL BE DEPORHED. 

E. THE WIRE SHALL BE ENTRAPPED BY THE STRAIN RELIEF. DUE TO INSULATION BUILD-UP THIS 
REQUIREM!lff SHALL BE CONSIDERED MET WHEN THE EFFECTIVE DIAMETER OF THE WIRE FALL BELOW 
THE EFFECTIVE DIAMETER OF THE STRAIN RELIEF ROLE, LINE "C" IN VIEW 3. 

F. THERE SHALL BE NO BREAKS IN THE WIRE INSULATION TO THE lIGHT OF LINE "A" IN VIEW 1. 

FIG. 3 (PARS. 3.11, 3.41, and 5.31g) 
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RP-0966-H 

FIG. 4 R-4623 TOOL (PAR. 4.21) 

RP-0966-J 

FIG. 5 R-4623 DET. 1 
(PAR. 4.31) 

341 
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RP-0966-K 

FIG. 6 R-4650 (PAR. 4.41) r 

RP-0966-M 

FIG. 7 R-4623 DET. 2 (PAR. 4.61) 
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l!Nl,nr;K H-46?1 T(IIII. IIANlll.F. 
RA1:;1-: TIIOI. IIArll>I.I: 

1 - PRlll'l-:H rw.:;r, C'.l>MII Af/1> 111-:AI) C<IHlllNATION 
4 INSEl!T ,·,1m11-:nnH 
5 J.OC:K C<IMII Alli> All lllST Cl.MIi' 
6 - CJ.AHi' CAii l.F IN l'I.Al:I·: 
7 - Sf.PARATf: CAIIU: 1.1-:Al>S 
8 START FANNIN<: I.FA1>:; 
9 FIRST SIPE cn>!Pl.FH:I.Y FANNEii 

10 - START WWERJN1: IN'd·:lrl'f<IN 111-:AIJ 
11 REL•:ASE 111\Nlll.E Wllf:N REQII IRFI> 
12 TERMINATE CAili.i-: 1.1-:AIJ:; 
13 RF.HOVE CIIT-OFF Ci\111.f: l.f:AO f.NOS 
14 - TURN OVf.R CONNECTOR ANll ROTATE Cl.AMP 
15 AGAIN I.OWER CIIMP IN l'I.AQ: - LOCK 
16 - f"AN RF.HAIN!NI: l.EAUS 
17 - COMPLETE CONNECTOR TERHI NATIONS 
18 - REMOVE COMPI.ETEI> CONNECTOR 

FIG. 8 SF.QIJF.NCE OF TERMINATION 
(PAR. 5.IJ) 

J'j 

RP-1017-V 
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25 PA IR PLUG END 

25 PAIR RECEPTACLE END 

,................,....5 .__,____, 

,2 PA IR PLUG END 

40 

,2 PAIR RECEPTACLE END 

FIG. 9 SLOT INDICATOR TABS 
(PAR. 5.13, STEP 8) 

RP-1O17-W 



HB 9 

MOD NO. 2 
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---... ____ ..,------/' 4S
0 

CD 

.198 

1.967 

KNIFE HOLDER (PAP:'t 1) 

3/32 
R 

.180 

END VIEW 

MODIFICATION 
REQUIRED (~ER AT 45~) 

MOD NO. 1 

TOP VIEW 

TYPICAL - BOTH SIDES 

MOD NO. 1 - THIS WAS CUT AT 45° - A 3/32R WAS ADDED FOR ClEARANCE 
MOD NO. 2 - THIS AREA WAS SOLID. ~198' MILLED OUT AND 45° CAMFER 

ADDED FOR CLEARANCE. 

25 PAIR NEST (PART - 2) 

341 

FRONT VIEW END VIEW 

L .280 
MOD TO REMOVE 

MOD TO REMOVE THIS AREA CORNET AT 45° ANGLE 

25 PAIR COMB (PART - 3) 
RP-1017-X 

FIG. 10 R-4623 (CERTI-CLINCH) TOOL 
3-PART MODIFICATION REQUIRED TO ACCOMMODATE 

"SUPERIBBON" CONNECTORS (PAR. 4.812) 

,,,. 


