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l • GENERAL 

1.1 Scope of Section 

1.11 This section covers specific 
methods and requirements for 

strapping apparatus listed in alphabetical 
order. 

1.12 The methods and requirements 
contained herein may be at variance 

with the common requirements listed in 
Section 400 of this handbook. Where 
differences are noted, the methods portrayed 
in this section shall be applied. 

1.13 Figures in this section may portray 
associated conditions not within 

the scope of strapping. Methods and 
requirements should be derived from the 
illustrations only when expressly specified 
in the associated text. 

2.06 
2.07 
2.08 
2.09 
2.10 
2.11 
2.12 
2.13 
2.14 
2.15 
2.16 
2.17 
2.18 
3. 

1.2 

Jacks 
Keys 
Lamp Sockets and Mounting 
Message Registers 
Networks 
Protectors 
Relays 
Repeating Coils 
Resistors 
Resistor Lamps 
Sockets 
Switches, Crossbar 
Terminal Strips 

VERIFICATIONS 

Precautions Against Personal Injury, 
Equipment Damage and Service 
Interruptions 

1.21 General precautions to be taken 
against personal injury, equipment 

damage and service interruptions are covered 
in Handbook O and are to be observed at all 
times as they apply to the operations being 
performed. Specific precautions, ~hen 
applicable, are included in this section 
with the associated method. 

This section includes material from BSP's 800-612-159 and 800-612-163 
Copyright, 1970 and 1972 respectively, by the American Telephone and Telegraph Company 

Printed in U.S.A. 

NOTICE: NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL 
SYSTEM EXCEPT UNDER WRITTEN AGREEMENT Printed in U.S.A. 
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2. llli(JUIREMENTS Atlll ttETIIOOS FOR 
SPECIFIC APPARATUS 

2.1J1 danks 

.!. .111 l Where straps are run between 
different levels of the same bank, 

run Lm•m similar to regular bank wiring. 
:lake ill bank level changes at the must 
con111.:,ti~11t point. 

l
' 11 l ' l{un insulated bank st raps away 
-• - from adjacent terminal<; to avoid 
,0~sihlL shorts or crosses (see Figure 1). 
U.ire .. .Ln, strap1>ing run to adjacent 
termi,1,d<; should be run as shown in 
Figure 2. 

Fll;. INSULATED STKAPPINC OF 

uU LQOIIIIO ........... ,,, 

liANK TERIUNALS ( PAR. 
.L.012) 

. ..L.J. .. , .. ,.---· ----... tT•a" = (E5) 

IICCUl,A• ..... 
......... ◄ 

''" vc• 

HC. :l BAKI~ WI Kt: STRAPP LNG UF 
liANK 'fl~l<IIHIALS ( l'AR. 
:! .ll l :l) 

2 

2.02 Capacitors 

2.U21 There are many codes of capacitors. 
all of which may or may not require 

strapping. The basic requirement for 
strapping the capacitors is to avoid tl1e 

[

possibility of shorting. Therefore, bare 
wire straps may be used on adjacent 
terminals of the same capacitor. Insulated 
straps should be utilized on nonadjacent 
terminals and between individually mounted 
capacitors terminals. (Refer to Figure J.) 

2.uJ 

2.031 

l)istributing Terminal Assembly (OTA) 

Vertical Strapping: Connect tl,e 
straps as shown in Figure 4 and ,ls 
follows: 

(a) At the top of a continuous 
strap, connect the strap wire 

tu the bottom lug of the tt>rminal 
with a clockwise one and one-half 
turn. 

( b) At the bottom of a continuous 
strap, connect the strap wire 

to the upper lug of the terminal 
"1i. th a clockwise o nc and one-ha L f 
wrap. 

2.032 When adding ,,ertical strapping, run 
all continuous straps of a group 

hefore soldering. All slack should be 
removed in the straps prior tu soldering. 

CAUTION: WHEN SELECTOR SHELVES OR 
DIVISIONS THEREOF ARE 
BEING ADDED TO A WORKING 
FR.AME, INSTALL STRAPS 
AJ:o""TER THE COMPLETION OJ:-' 
THE BANK MULTIPLE TESTS. 

2.0 J3 Horizontal Strapping: Straps should 
be run with 20 gauge bare tinned 

wire (P-146465) and connected as shown in 
Figure 4. Strapping of solderless wr,lp 
terminals shall meet the requirements of 
Section 310 of this handbook. 

:l.034 :tultiple Reversal rorms: !'lace 
multiple reversal forms 

approximately midway between the lowest 
terminals of the upper terminal strip ,111d 
the up1>ermost terminals of the lower 
terminal ,;trip and connect in the ,;am<! 
marmer as str,1i;;ht vertical strapping. 
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FIG. 3 METilOD OF STRAPPING CAPICATORS (PAR. 2.021) 
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FIG. 4 STRAPPING (DTA) TERMINALS 
(PAk. 2.031 and 2.033) 

CAUTION: TIIE LEADS AT EACH SWITCH 
ON MULTIPLE REVERSAL 
FORUS ARE STAGGERED IN 
LENGTH FOR IDENTIFICATION 
PURPOSES. BEFORE CUTTING 
OFF EXCESS WIRE AT THE 
UPPER LEADS1 llAKE SURE OF 
SUFFICIENT LENGTH AT THE 
LOWER ENDS AND THAT 
IDENTIFICATION LENGTil 
DIFFERENTIALS ARE 
RETAINED. 

2.04 Fuse Panels 

2.041 Most fuse panels are furnished pre-
strapped from the shops, however, 

due to modifications changing potential ,_,r 
load, straps must be changed in the field. 
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2.042 Solder Type Posts: Strap fuse 
posts of the No. 5, No. 6 and 

similar types, and the associated ground 
terminals on fuse panels aa shown in Figure 
5. Provide a connecting loop in such common 
straps for the connecting of the incoming 
supply leads. In general this loop shall be 
located between the first two fuse posts in 
each group strapped together. When the 
incoming supply leads are larger than 14 
gauge, they should be connected to terminal 
punchings as provided. 

2.043 Strap the fuse alarm lill:lp sockets 
or associated resistors which are 

in line vertically on adjacent panels 
together with an insulated straight strap. 
Provide a connecting loop for termination of 
the incoming lead. 'Ibis loop should be 
located between the two top panels initially 
installed. All straps should be formed to 
sufficiently clear all apparatus. 

2.044 Solderless Wrap Type Posts: Where 
litrap n:odifications are required on 

existing fuse panels, insulated strapping of 
the proper gauge should be used when fuse 
posts are located nonadjacent. Adjacent 
terminals may be strapped with bare tinned 
wire of the proper gauge (see wiring 
drawing). 

2.05 

CAUTION: EXERCISE EXTREME CARE 
WHEN WOltKING AROUND LIVE 
FUSE POSTS. PROTECT THE 
AREA CORRECTLY AND BE 
SURE THE WRAPPING TOOL 
IS NOT GROUNDED. REHOVE 
VOLTAGE POTENTIAL FROl·l 
FUSE POSTS WJ::N~VER 
POSSIBLE. ALWAYS WEAR 
SAFETY GLASSES WHEN 
WORKING ON UR AROUND FUSE 
PANELS. 

Interrupters 

2.051 Where lb5 and other similar types 
of interrupters require field 

strapping, they shall be litrapped following 
the basic general requirements of Section 
400 of this handbook. Refer to Figure o for 
typical interrupter strapping. 

4 

A_..t,_•-•_t_A 

~~~=/•~u: 
Sll&TCN A RP·21241G 

FIG. 5 STRAPPING OF FUSE POSTS 
(PAR. 2.042) 

RP-212 .. 1 

FIG. 6 STRAPS A! l65 AND SP-III.AR 
TIP~ LNTERRUPTERS (?AR. 
l.051) 
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2.06 Jacks 

2.061 The straps between individually 
mounted jacks should be run as loop 

leads in the form unless otherwise 
specified. 

2.062 Strip mounted jacks should be 
strapped directly from terminal to 

terminal in the same manner as indicated in 
Figure 9 applicable to lamp mountings unless 
the straps cause interference with other 
terminals in which case loop leads should be 
used. A connecting loop may be provided for 
the termination of feeder leads and multiple 
loops for convenience when connecting. 

2.063 The sleeve terminals of 92 jacks on 
228 mountings usually are strapped 

in the shop with 1/8" x 1/64" flat tinned 
copper (RM-533901) laid across the top of 
the terminals to provide increased 
solderability and greater clearance between] 
other terminals. The feeder leads and 
multiple loops oust be connected through the 
terminal hole. 

2.07 

2.071 Straps on keys should be connected 
at the special teminal notch or 

hole provided for them. Where the straps 
will not interfere with wiring or 
maintenance of the key, they may be 
connected at the regular wiring terminal 
notch or hole instead of at the strapping 
notch or hole. In all cases locate the 
straps unifomly throughout the particular 
unit of equipment. 

2.072 On strip type keys, straps are used 
only between corresponding springs 

in adjacent spring groups as shown in Figure 
7. Use loop leads for straps between 
nonadjacent &roups. 

2.073 On AlO and similar type narrow base 
keys with 9/16" base, use fonaed 

straps as shown in Figure 8 to avoid 
congestion and permit µroper removal of the 
keys from the keyshelf mounting. Tie longer 
11traps toi;ether with one 11trand of sewing 
twine as shown to µrevent them from 
spreading apart. Dress straµs apµroxim.~tely 
7/18" from the terminals. 

5 

,,., ..... 

FIG. 

401 

/ • - _,.._ --•- ~~ .. --· 
l'OII .-o ... ,T •• 'OMIIO• UAII 

IT- IOI.N•O AT T1•111- IQ.I 

7 STRAPS AT STRIP TYPE KEYS 
(PAR. 2.072) 

E.__;j !k$) ~o 
INIUI.A10 -

8 STRAPS AT AlO AND 51!111.AR 
NARRW BAS!:: Kl::Y!> (PAR. 
2.073) 
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2.08 Lamp Sockets and Mountings 

2.01:H On 46A and similar type lamp 
sockets mounted on strip mounting 

plates or panels, such aa the 563A panel, 
straps may be used instead of loop leads. 

2.082 On lamp socket mountings place bare 
straps, where required, on the 

lower t~rrainals as shom in Figure 9 or as 
specified en the wiring drawing. 

: 

LOOP UNOI 1116" INSl0£ 
IIIDIUS 1'011 CONNECTING 
COlllllilOII LE.IO 

IAII! STIIU II GA WIIIC ~ 
: Hc:=d:~~=:¼:==::l:ii:i;i::::::j~ 

• IIOUNO WIIIC STlf~ 

26 GA TINNED COPPEii STIIIP ,, ... WIDE (ltll•~llS9011 

: Jt : ! : ~ 
RIMON ... STIIAP 

RP·21241H 

t'IG. 9 STRA~ ON STKL.l' TYi'~ LAIIP 
10UNTING (PAR. 2.U62 and 

2.082) 

6 

. t 

2.09 Message Registers 

2.091 Use straight straps, bare or 
insulated, as required for 

strapping message registers on strip 
mounting plates. A loop with 1/16" inside 
radius should be provided at the center of 
the strap for connecting the incoming lead. 

2.0911 Where registers are added, extend 
the common strap by using a 

straight splice between the last ttiiO pieces 
of the original apparatus and connect the 
strap to the added apparatus. 

2.10 Networks 

2.101 Network strapping should utilize 
insulated straps for nonadjacent 

terminals. Bare tinned wire of the proper 
gauge may be utilized for adjacent terminals 
providing they allow access to the wiring of 
the other terminals. When the above 
information varies from the wiring drawing 
always use the drawing information. 

2.11 Protectors 

2.111 Due to the improved design of the 
300, 302, 303 and 305 connectors, 

protectors do not require any strapping. If 
the Bell Operating Company (BOC) requests 
other protectors to be strapped, strap the 
two ring terminals of the protector with a 
bare tinned 20 or 22 gauge wire between the 
terminals. Use a 6 inch piece of 20 or 22 
gauge cross-connect wire to strap the two 
tip terminals of the protector together. 
(Except on "C" type protectors.) 

2.112 When strapping on "C'' type 
protectors, use a 6 inch piece of 

22 gauge cross-connect wire to strap the tip 
and/or ring terminals. Run the wires 
through the fanning strip holes and solder 
them to the heat coil springs on the right 
side of the protector mounting. 

2.12 Relays 

C
.121 Solder Type: Strap a strip mounted 

relay unit having notched or 
perforated terminals as shown in Figure 10. 
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2. L:l:l Straps may be either insulated or 
bare wire depending of whether the 

terminals are adjacent (bare) or nonadjacent 
( insulat•~d) and providing they do not 
uhsLruct access to the wiring rnounting 
screws, associated termi1ial punchings, or 
cuvcr tlte relay designations. 

..'..I! I formed scraps and bare wire banjo 
straps may be utilized providing 

tlic:y n1c:,,L the bai;ic requirement ,1f Section 
-+iHJ ,, f Lhis l1a11dbook. ( See Figure LO.} 

~.IL4 Solderless Wrap: Strap a strip 
mounted relay unit with solderlei:.s 

.ir.q, Lerrniru.ils as shown i11 Figure 11. 
:.;Lrdppi.1g shall not obstruct accei:.s to the 
wiri.11g, 1,1ounting screws, associated terminal 
pu111.:hings, ur covi:r the relay designations. 
Striips are normally terminated as individual 
straps. Llowcver, the Continuous llare Wirl! 
Ser q1pii1g Tool (R-436L) may be utilized 
pr,," LJ L,1;,; basic 4UO section re(!uirements are 
Ph• t • 

NOTE: 

8 

2.125 Wire Spring Relays: Strapping of 
wire spring relay terminals may be 

made with bare wire providing the terminals 
are adjacent in the make, fixed or break 
vertical rows. All other strap?ing should 
utilize insulated strapping. I Ll strapping 
should avoid obstructing acces~ to wiring, 
terminal punching, mounting sc,ews, and 
viewing of the relay designati -ni:.. Refer to 
Figure 12. {This excludes wir-· spring 
multi-contact relays). 

2.126 Multi-Contact Relays: \Jhen 
extending strapping (bare wire 

banjo) to unequipped intermediate or end 
relay positions of franes that are partially 
equipped, the strapping should conform to 
l-'igures 13 and 14. 

ALL STRAPS PORTRAYED ARE "INDIVIDUAL II STRAPS 

I I I I I 

II 
I 

I I I II II II I n II J 

l I 
vu:w A - A 

FIC. 11 RELAY STRAPPING OF SOLl)EHLESS WRAP TERMINALS (PAK. 2. 124) 
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NOTES: 
I. ARRANGEMENT OF 3'T':,4?$ '""i-'"::1\1 FC.;F ';-< i.,-:;.'l:: : ":.tiNALS ARE CONNECTED IN COMMON. 
2.ALTHOUGM USE CF S.ii.~E ST1A-'>P,,\,G 'S ;:,·:.,, : ~:;:._:::, •;s..:t.AT!D STRAPS ARE RECOMMENDED 

TO FACILITATE. AP'>LiCAT::111 .:.,w .. , ,::o ;:,,a:~ 0 .::,E ,,,:'.. 

3132• MAX 
tir•OM EDGE 
o, IOLDI ltl 

,-,. 
"~---- .~ ~ .. 'J~ 

,r ... t•, 
- - ----- -----------, 

401 

RP-214158 

-lll[LAY LUG 
POSITION 

- 3132• MAX. 
(FROM EOG£ 
OF SOLD£1111 

RP-2124:SC 

Flr.. !.J TYL":_·_,T :•.D'.'lIT1C1'! \l:'" :·:·:.r:.""LE STRAP WIRE BETWEEN UNEQUIPPED 
;:'13·,..,.·;·,;,,· ,-,F '!'J',TT-•:•.1:·,'TA•.:T TYPE RElXiS fPAR. 2.126) 
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NOT[S: 
I rultNISN ON( APPAIIATUS IIL.ANII AND T[N MUI.Tl·OUC:T ~uva:s roll f'IY( OIi LESS UNltQUIP .. CO ....... IIC)51ftONS­

,ultNISM .. S(C:OND APPAIIATUS kANII roll SIX OIi WOii£ UNGIUIPPD ll'OSITIONS. TN[ SECOND BLAN" St4ALL 8[ 
LCKAT[O WIDWA, l(TW([N TN[ I.AST EQUIPP(O .. (LAY ANO TtC .... MATUS 8LANII IN THE CNO PO.SITION 

2 TO ALLOW ro .. TN( OIFf'( .. [NC( IN TMI SPACING DIMENSIONS KTW[(N TM( YUi.Ti•°"'"' IL([YINC. ANO TH[ 
ll(LAY IPAO( T( .. WINALS 1 THI SL[(VING MA' K SPLIT AT THC [NO AOJAC.INT TO TH£ LAST CQUtPP[D ll[LAY 
INTO TWO EQUAL 011 ...... IQUAL c.aouPS Fna A OISTANCI UP TO AUIIOX THC ,tNTI: .. 0, TMI: Nt:•T POSITION 

:S TO .. TAU AODITIONAL 1111.A'fl, .. IINWI SI.IIYH fflOM TIC ~.a.• TIC a.UYING UCIC AS IIC~D ANO CUT on......,._ 
4. UM IIIUI.Tl•DUCT ILIIVIN MAVI .. THI SAia -• 0, DUCTS AS TIC -• o, STIIAPS IN TIC GIIOUP TO K 

SLUVID. MOWCYlll,IT IS PE•••1&1 TO HAVC CINI UNUSID DUCT "' THI ILIIVIN8. 00 NOT auesTaTUT( TWO 011 IIIOIIC 
11\A.Tl•OUCT SUIYIS NA~ ~II _,...Mo, DUCTS f'O" DIC -.&.Tl-DUCT ILl~VIN .._, ... A LAIIGI" NUMKlt 0, DUCTS 

S. WICN TN( UNl~D POSITION IS AT TH£ ltlGMT [NO 0,, TIC ltCLAY ASKIIM.Y (Al Vl£Wl:O FWOII IICAII 0, l'IIHI[), 
I S/9 INCN IIIN STIIAP WI,_ SMA4.L K STOIIID IN TIC SA.. MANNI" AS SMOWN FO" TtC LEFT ENO. 

-
ST .. AP •111[ S NOT 1-= 
TO PltOTAuO[ 8[YONO 
5L[[YINt, 

I 

YI[# A•A 
AJ 

---- --, 
/ I 
I + 
\ 

.... I ---

,,. --
I 
I ♦ I , ... ___ ~ 

7 ,,.-----, 
I I 
I + I 

' ... _ -
CND POSIT ION 

1ooe A .. AIIATUS 
8LANII 

S[[ NOT[ I 

INT[IIM[OIAT( 
POSITION 

-------. ' 
I \ 

♦ I 

, .. . -....... 

'\ 

• ' '-------" 
IIP-2124ZA 

FLc;, 1,, TYl'l•.AL ,\IJlll'l'[l)N OF rllil.Tll'I.L STl{,\l'l'IN(; ro 1-::w l'llSITLllNS llF tllll.TI-CONT,\1:T 
IU•:I.AYS (1',\I(, !. l.!h) 



2.127 Wlwn b,iCc win, h.anjo straps arc tu 
be extended to new relay 1•osit ions, 

the ends of the leads can be "hooked" 
together with simple small loops and 
soldered, or they can be spliced togetht!r 
utili?.ing the KS-212Sb Solder Sleeves. 
Tiiese sleeves are niade of heat shrinkahle 
sleeving with an internal ring of solder 
which requirei. shrinking with a heat shrink 
gun. The ends of the bare wires should be 
overlapped approximately at the solder ring 
located in the approximate center of the 
overlapped wire. 

2.1271 When the bare wire is "hooked" 
together and soldered, they should 

have staggered splices to provide a minimum 
of 1/16" clearance between the banjo wires. 
When the solder sleeve method is ui.ed, the 
splices should utilize the methods and 
requirement of Section 370 of this handbook. 

CAUTION: nIE END REFLECTOR USED 
TO RETAIN THE HEAT OF 
THJ:: .R-4444 HEAT GUN IS 
HADE OF METAL I TilERE­
FORE, CARE SHOULD BE 
EXERCISED TO AVOID 
"SHORTING" AND CREATING 
SERVICE PROBLEMS TO THE 
COHHON at.UN. ALSO nns 
TOOL PROVIDES APPROXI­
lfATELY 700° OF HEAT AT 
THE TIP, TilEREFORE1 
ADEQUATE PROTECTION 
SHOULD BE PROVIDED TO 
ELIUINATE POSSIBLE WIRE 
OR APPARATUS DAMAGE. 

2.1272 Bare wire banjo straps should be 
applied one at a time to avoid 

possible shorting. Provide protection as 
required. Where terminals have soldering 
notches, the bare wire shall be securely 
soldered in these notches. Use of the 
K-44bJ Bent Notched Soldering Tip and the 
537A Strap Wire Tool will assist in this 
strapping operation (see Figure 15). 

2. lJ Repeating Coils 

2.131 Strap the various types of repeat j 
coils according to the basic 

strapping requirement of Section 400. Refer 
to Figure 16 for a typical ex&nple of 
strapping 62, 93 and 94 types. 

11 

10 
\ 

\ 

' 

401 

SOLDEl'IING 
,r-coPPEFI 

FIG. 15 USE OF S'ffiAP wIIU: TllUL 

- INSULATED STRAP WIRE 

- ■ARE STRAP WIRE 

•Z,91AND SIMILAR TYP£ REPEATING COILS 

- INSULATED STRAP WIii[ 

\ 

RP..21249E 
94 AND SIMILAR TYPE REPEATING COILS 

FIG. 16 STRAPS AT 62, 93, 94 AND 
SIMILAR TYPE REPEATING 
COILS (PAR. 2.131) 
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2.14 Resistors 

lilountecl on a stri1,>, generally can 

[

.141 nat 18 or 19 type resistors, 

>e strapped with bare wire for adjacent 
er111i11d Ls ancl insulated wire for nonadjacent 
t..!rninals (see 1-'i;;ure 17). 

(A) 

22 GAUGE 
BARE STRAP ON 18- TYPE ----,/ 
RESISTOR OR INSULATED 
STRAP ON 19- TYPE RESISTOR 

0 

NOTES• 

0 

18 OR 20 GAUGE 
,-- TYPE J WIRE -

(C) 

0 

22 GAUGE 
BARE STRAP WIRE 

I. THE COMMON Ult£ STRAP WIIIE,CONNECTED TO THE UPP£11 SIDE 0/F THE Rf:SISTOII POSTS (AS SHOWN 8Y S0L~~ 
LINES),MAY • CDMECTED 10 THE UNDER SIDE 0/F THE POST ON AL TEIINATE RESISTORS (AS SHOWN BY DA · 
LINES), A SIIIILAII MIIANGEIIENT MAY ALSO IE USED WHEN APPLYING INOIYIOUAL STRAPS VEIITICALLY 
THE TOP, MIDDLE AND 80TTOII POSTS C1F THE SAME 11£SISTOR OIi THE WIRE MAY IE WIIAPPED AROUNl:IIII 
THE IIIDOL£ POST. 

Z. PLACE CONNECTING LOOP WHEN REQUIRED FOR COMMON STRAP FEEDER LEAD. RP-2•2•8A 

FIG. 17 TYPICAL 18, 19 TYPt:: RESISWR STRAPPING (PAR. 2.141, 2.411, 2.142) 

2.1411 Sorac tlat type resistors have 
perf,,rmecl terminals and others have 

r, ·•· Lo111gul. 1r 1111per forated terminals. Hoth 
ty:•l!s :;lwul,I lie strapped according to Figure 
I 7, 1.1cthuds (A) or ( H). Hare wire straps 
,:01111cc tcd <1ccord ing to method (A) art! 
,;utticicnt. llo-ver, where improved 
""i•k•r,1hility is required a1,11,1ly method (B) 
un-, ..:<>1•1plete turn of bare wire or a sim1,>lc 
ho,,k con,1ection is satisfactory for I ,;,dJeri.ng, 

1 
• • l·•L When resistors have solder less wr,1p 

I terminals, bare wire may be used 
1 f.,r str,q>pin;; ,1djacent terminals of the same 

I 
,,r 1djan?nt resistors. lnsulatccl straps 
•;lt:i L l lit, nscd for no11ad_jacent terminals .1s 

l
;l1ow11 i 11 ~· lgu re I 7. '11,c wrapped ,:on1\tH: t io11 

.;hou ld l,t· pL1c 1.?d near the base u f terminals 
1 1L .. :;s .. u1cr·..ii~;c speciljcd un the wiring 
Jr.1win;;. All strapping should not ohstruct 
..in:,,ss Lo tlu• wiring ur ,:over the resistor 
lt-•s i(~tla Li., 111.s. 

2.15 Resistor Lamps 

2.151 Resistor lamp terminals may be 
perforated, nonperforated or 

solderless wrap type. Adjacent terminals 
may be strapped with bare wirl! .Jnd 
nonadjacent terulinals should utilize 
insulated wire. (SW) connections should be 
placccl near the base of the terminals unlcss 
otherwise specified on the wiring drawing. 
Straps should not obstruct the wiring, 
access to the mounting screws, or limit 
vision of Limp designations. 
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2.16 Sock.eta 

2.161 Electron tube or lamp socket 
terminals may either be solder or 

aoldernesa wrap type. Adjacent terminals 
may be strapped with bare wire and 
nonadjacent terminals should use insulated 
wire unless otherwise instructed on the 
wiring drawing. When sockets have floating 
type terminals, slack should be allowed in 
the strap to provide free movement. 

2.17 Switches, Crossbar 

2.171 The magnets of crossbar switches 
may have either perforated or 

nonperforated solder type terminals or 
solderlesa wrap type terminals. Strapping 
of these terminals is normally done in the 
shops, however, when the field is required] 
to strap the magnets, they should be 
strapped according to Figure 18. 

2.1711 The requirements reflected in 
Figure 18 will apply to both solder 

and solderless type terminals. For solder 
type terminals one full tum or a simple 
hook connection should be used before 
soldering. If the terminals are (SW) they 
should be applied near the base of the 
terminal and meet the requirements of 
Section 310 of this handbook. 

2.172 Vertical strapping of X-Bar 
switches should confom to Figure 

19. Bare wire strapping may be used for 
adjacent terminals and insulated wire small 
be used for nonadjacent terminals. 
Strapping shall not obstruct access to the 
wiring or vision of the functional 
designations. 

2.18 Terminal Strips 

2.181 Solder Type: Generally No. 22 
gauge bare or insulated strap 

should be used. However, when an increased 
soldering surface is required, No. 18 gauge 
bare wire can be utilized providing proper 
separation can be maintained between straps, 
terminals and other metal parts. 

2.1811 Straps should be placed near the 
base of the terminal or in the 

soldering notches as determined from the 
associated wiring drawing. Refer to Figure 
20 for typical examples of terminal 
strapping. 

.,, 
J..J 

2.1812 Distributing Frame Type: Bare wire 
straps may be used for strapping 

adjacent terminals of the same row 
(perpendicular to the fanning strip) and 
adjacent terminals (parallel to the fanning 
strip) of the farthest row away from the 
base of the strip. Do not bare wire strap 
adjacent terminals of other rows running 
parallel to the fanning strip. Insulated 
straps shall be used for strapping all 
nonadjacent terminals. Running of straps 
should conform to Figure 21. 

2.1813 There are a vast number of coded 
terminal strips which mount on 

distribution frames, relay racks and other 
equipment frames. It is, therefore, 
impossible to cover each code. The 
associated wiring drawings should specify 
the gauge and code of wire to be used. When 
the drawing does not specify the above 
information, the following basic rules 
should be followed: 

(a) Use bare strap wire of the 
same gauge of wire feeding the 
circuit for adjacent terminals. 
(Exception Paragraph 2.183). 

(b) Use insulated straps of the 
same gauge of wire feeding the 
circuit for nonadjacent terminals. 

(c) Strapping should not interfere 
with the termination of the wiring. 

(d) Strapping should not obscure 
the vision of the functional desig­
nations of the apparatus. 

(e) A common strap termination on 
three (3) or more pieces of appara­
tus should be arranged so the 
internal apparatus can easily be 
removed. 

2.182 Solderless Wrap Type: Generally 
No. 24 gauge bare or insulated wire 

should be used for strapping of (SW) 
terminals. This information should be 
specified on the associated wiring drawing. 
When a drawing does not specify this code of 
wire, "BU" type black insulated wire should 
be use for strapping at (SW) terminals. 
"BW'' or "DP-2" types of black insulated 
wire should be utilized when soldering at 
the base strapping notch when an (SW) 
terminal is required. 
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2.1821 Straps on approved (SW) terminals 
should be placed far enough down on 

the ·terminal to permit termination of the 
wiring on that given terminal. The wiring 
diagraa should specify the number of leads 
terminating on the terminals. 

All solderless wrap strap connections shall 
meet the requirements of Section 310 of this 
handbook. 

2.1822 When drawings do not specify the 
code of wire to be used, follow the 

simple basic rules of Paragraph 2.183 . 

. 
• I 
I 

2.1813 When strapping adjacent terminals, 
the R-4361 continuous bare wire 

strapping tool may be used. When this tool 
is used on adjacent terminals, the wrapped 
connections should conform to Figure 22. 

ROTE: When surface strapping is specified connect the incoming lead 
at base of terminal and use a similar strapping arrangement. 

FIG. 22 ADJACENT TERMINAL STRAPPING USING TIIE R-4361 TOOL (PAR. 2.1823) 
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3. Verification: The following 1• a brief state-nt of the requirement• with the 
associated paragraph and figure. 

~erification Itea and Brief Requirement Statement 

3.01 

3.02 

3.03 

13.04 
! 
I 
I 

i 

I 
I 

3.05 

3.06 

3.07 

3.08 

Banks - Straps should confora to Fig~ree 1 and 2 

Capacitors - Straps should confora to Figure 3 

Distributing Terminal Assembly (DTA) - Straps should confom to Figure 4 

Vertical 

(A) 1-~ turns at top of continuous strap on bottoa lug 

(b) 1; turns at bottcm of continuous strap on upper lug 

(c) Straps run without slack 

Horizontal 

(a) Use 20 gauge wire and conform to Figure 4 

(b) (SW) connections meet requirement• of Section 310 multiple reversal 
form - same as vertical strapping 

Fuse Panels - Solder type to conform to Figure 5 

(a) Provide connecting loop betwen first tm fusee 

(b) The alarm laps and reaiators should be strapped with insulated 
straight straps 

(c) (SW) connections use insulated strap of proper gauge on nonadjacent 
terminals and bare wire on adjacent teminala 

Interrupters - Strap• should confom to Figure 6 

Jacks - Between individually mounted jacks. Use loop leads 

(a) Strip 1nounted jacks confom to Figure 9 

(b) Feeder lead• of multiple loops uee terainal holes 

Keys - Straps connected at notch or hole provided 

(a) Do not interfere with wiring or maintenance of key 

(b) Strap keys unifom on particular unite 

(c) Strip type mounted keys confom to Figure 7 

(d) Strap narrow baaed keys - use formed straps 

Lamp Sockets and Mounting• - Strip mounted may use straps instead of loop 
leads 

(a) Bare wire straps on lower terminal per Figure 9 

REFERENCE 
PAB.. FIG. 

2.012 1,2 

2.021 3 

2.031 4 

2.031.s 

2.03lt 

2.032 

2.033 

2.033 
2.034 

2.042 

2.042 

2.043 

2.044 

2.051 

2.061 

2.062 

2.063 

2.071 

2.012 

2.073 

2.081 

2.082 

4 

5 

6 

9 

9 

7 

8 

9 
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Verification Itea And Brief ReQuirement Statement 

3.09 

3.10 

3.11 

3.12 

3 1 ·, . . 
3.14 

I 
I 

3.15 

Hesaage Registers - Use straight straps either bare or insulated as 
required - provide connecting loop 

(a) Extend straight strap by splicing between last two appearances 

Networks - Use insulated wire for nonadjacent terminals and bare 
wire for adjacent terminals 

Protectors - When required use 22 or 20 gauge wire tinned bare or 
insulated as required by (BOC) 

(a) Use X-connect wire to strap "c" type protectors 

Relays - Strap solder terminals according to Figure 10 

(a) Bare wire on adjacent terminals and insulated wire on nonadjacent 
terminals 

(b) Do not obstruct access to the wiring, mounting screws, terminal 
punchings, or cover relay designations 

(c) Formed and bare wire straps meet Section 400 requirements 

(d) (SW) strip mounted relays conform to Figure 11 

(e) (SW) meets requirements of 3.12 band c 

(f) Wire Spring Relays - Use bare wire for adjacent terminals in same 
vertical row of make, break of fix contacts. Also meets requirements 
of 3.12 b and c 

(g) Multi-contact relay strapping conform to Figures 13 and 14 

(h) Extend banjo wire with soldered ''hook" - type or with KS-21256 
solder sleever connections 

(1) "Hook" and soldered connections staggered 1/16" clearance 

(j) Banjo wire soldered in notches when provided 

Repeating Coil ·- Straps conform to Figure 16 

Resistors - Flat strip mounted resistors conform to Figure 17 

(a) Flat type resistors can be strapped according to methods (A) 
or (B) of Figure 17 

(b) (SW) connections may use bare wire for adjacent and insulated 
wire for nonadjacent terminals 

(c) Do not obstruct wiring or cover designations 

Resistor Lamps - Adjacent terminals may use bare wire, nonadjacent 
terminals use insulated wire 

(a) (SW) connections near base of terminals 

(b) Do not obstruct wiring, mounting screws or limit vision of 
designations. 

401 

REFERENCE 
PAR. IG. 

2.091 
I 
I 

2.0911 

2.101 I 
I ! 

: 
2.111 

' 

' 
2.112 i 

I 

2.121 10 

2.122 

i 
I 

I 
i 

2.123 i 

I 
2.124 l I 

2.125 12 I 

I 
' 2.126 13,14i 

2.127 

2.1271 

2.1272 15 

2.131 16 

2.141 17 

2.1411 17 

2.142 17 

2.142 

2.151 
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Verification Ita And Brief lleauirement Statement 

3.16 

3.17 

3.18 

Socket• - Adjacent terminal• may use bare wire, nonadjacent 
terminal.a UH ia.aulated wire 

(a) Allow alack in strap for floating contacts 

Switch•• 1 CroHbar - Should confol'lll to Figure 18 

(a) (SW) connection• made near the base of the te1'11linal 
and meet requirement• of Section 310 

(b) Vertical strapping should confol'lll to Figure 19 

(c) Bare wire may be used on adjacent te1'11linals and 
insulated wire on nonadjacent te1'111inals 

(d) Do not obstruct wiring or vision of designation• 

Te1'11linal Strips - Bare wire may be used providing separation 
can be maintained betwaen atrapa, terminals, etc. 

(a) Strap■ placed properly, refer to Figure 20 

(b) Distributing fr- type terminal strip• 

1) Bare wire may be used on adjacent terminal 
of the s._ row running perpendicular to the 
fanning strip 

2) Bare wire may be used on adjacent te1'11linala 
running parallel to the fanning strip on the laat 
row away froa the terminal strip base 

3) Uu insulated wire for all nonadjacent terminal 
strapping 

(c) When wiring drawing doe• not specify gauge, code, etc, 
follow basic rules: 

1) Uae bare strap wire of •-- gauge feeding 
circuit for adjacent terminals 

2) Uae insulated wire strap of saae gauge feeding 
circuit for nonadjacent terminals 

3) Strapping not to interfere with circuit wiring 

4) Strapping not to obacure vision or deaignations 

5) Comaon atrapa to thr- (3) or more pieces of 
apparatus arranged so internal apparatus can be 
removed 

(d) (SW) type - 24 BU (black) utilized when drawing does not 
specify type of wire 

UFEUNCE 
PAil. FIG. 

2.161 

2.111 18 

2.1711 

2.112 19 

2.112 

2.112 

2.181 

2.1811 20 

2.1812 

2.1812 21 

2.181: 

(a) 

(b) 

(c) 

(d) 

(e) 

2.182 
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Verification It- And lrief laauireaent Statement 

1) When (SW) terminal require• aoldering, uae 
either 241W or 24DP-2 type when not apecified 

2) Strap■ placed dom on terminal to allow the 
termination of the wiring 

3) Follow buic rule■ of Paragraph 3.18c and Section 
310 of thi■ handbook 

(e) Continuou• bare wire ■trapping to confora to Figure 22 

rvertical line at aide of paragraph 
L indicate• requir-nt 

leaaon for leiaaue: 
Update and caabine information 
froa aection■ 401, 402, 403 and 
404. 

Engineering Planning Manager 
(Inatallation) 
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UPERENCE 
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2.1821 

2.182~ 

2.1a2~ 22 


