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1. GENERAL 

1 .1 Scope of SeC'tlon 

1.1.1 This section OUTllnes The preparatory 
deps to be taken when perfona Ing a 

solderlng operation and the associated basic 
requlr•ents. It also Includes a llstlng, 
description and the use of assoc! ated solder-
1 ng coppers and tips. 

1.1.2 Each figure In this section Illustrates 
conditions to which reference Is made 

In 'the text, and shel I not be considered as 
cover Ing OTher requ I r•ents fflri may be 
Involved. 

1. 1 .3 For The general maintenance and repair 
of solderlng coppers, refer to Handbock 

28, section 501. 

1.2 Precautions Against Personal l'Niury, 
Equipment D•age, end Sifvice firr-up-

tlons -

1.2.1 General precautions to be taken against 
personal lnJ ury, equlS111ent d•ege, and 

service Interruptions ere covered In Handbook 
0 end ere to be observed es they app I y to 'the 
operrilons being perfonned. Specific precau­
tions, ff appllcable, are Included In this 
section w Ith the assoc I ried method. 

5.3 KS14440-L16 Solderlng Copper 
5 ■ 4 R-5169 Solder-Ing Strilon 
5.5 KS16:546-L2 Solderlng Iron 

6. SOLDERED OONNECTIONS 
6.1 Fundanentals 
6.2 Pl"eparriory Operrilons 
6.3 Position of Wire on Tennlnal 
6.4 Position of lnsulatlon 
6.5 Nunber of Wires on a Tenn I nal 
6.6 Sol.derlng Dlfflcultles 

7. OONTINUITY TEST 

TABLE<S> 
A. VERIFICATION 

1.3 Verlflcrilon 

1.:5.1 ltt111s for the verlflcatlon of equlpment 
lnstal led by the operatlons covered In 

'this sectlon, are lfsted In Table A. These 
ltens may also be used as a self-check guide 
when perfonnlng 'the operrilons covered In this 
section. 

2. INSTALLATION EQUIPMENT 

2. 1 Tools and Tes-t Se-ts 

R-1138 
R-2738 
R-:5353 
R-256:5 
R-4265 
R-2731 
R-1748 
R-27:53 
KS14440-L16 

R-:5295 
R-3055 
R-2719 
R-:5400 

R-J87:5A 

R-4226 

R-2211 

Adap-ter, Folarlzed Plug 
Beg, General Connecting 
Beg, Scrap Cable and Wire 
Bracke-t, Lanp 
Cable Ties, Nylon 
Clanp, ~ Relay Solderlng 
Clanp, 'Y' "C" 
Copper, Solder-Ing 
(Old R-3007) Copper, Sold­
erlng Llgh-twelght 
Cord, 3 Conductor Ex-tension 
Goggles, Plastlc Safety 
Holder, Solderlng Copper 
Holder, Solder-Ing Copper 
Adapter 
Lanp, 15 Watt Fluorescent 
Hand 
Lsnp, 30 Watt Fluorescent 
Hand 
LI ght, Trouble 
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R-1682 
R-2434 
R-3145A 
R-2764 
KS16346-L2 
R-5460 
R-3949 

R-2735 

R-2793 

R-4463 

R-4464 

R-5169 

R-5169 

R-5169 

R-4827 
ITE-4442" 
R-2973 
R-2851 

KS14440-L35 
KS14440-L36 
KS14440-L37 
KS14440-L38 

2 .2 Supp I res 

RM-626122 

KS20406-L1 
RM-583101 

R-4585 

R-21 :51 

'•'°'0320631 

RM-728225 

R-5091 

R-3429 
R-2916 
S048-125 
thr-u 127A 
RM-628645 

Scrssor-s. 5" Electrrcrans 
Sc lssors, ff' 
Seat• Ro I 11 ng Lactcler 
Shfeld, Face 
Iron• Ml n t ature So I def" Ing 
Stool, Three Position 
Trp, Insulated Soldering 
Copper- (Use Wrth R-2733) 
Tfp. Solderfng Copper- (Use 
With R-2733) 
TI p, So I derf ng Copper- < Use 
wrth R-2733) 
Tfp, Solderfng Copper- (Use 
With R-2733) 
T Ip• So I derf ng Copper- ( Use 
With R-2733> 
Soldertng Statron, Tanper-a­
ture Control led 
Detarl i 3/16" Tfp <Use 
With R-5169) 
Detar! 2 1/16" Tip (Use 
wrth R-5169) 
Tool. Cable Tie Fastening 
Voliffleter-
Wlptng Pad. Trn Plate 
wrprng Pad. Flsneproof Can­
vas 
Tip. 911all Chrsel 
Tfp, 911al I Chrsel Insulated 
Tfp, Large Chlsel 
Tip, Large Chlsel Insulated 

Canvas. 4C1' Wide 
Flanepr-oof 
CI eaner-• Spray 
Fr ber-• Sheet• 1 / 64" 
Gray 
Flux. Type 3 Lrquld 
Rosrn 
Lsnp. 75 Watt Rough 
Service 
Solder-• .01<1' Dl•eter­
Rosln Core (MIidiy 
Actrvated> 
So Ider. .01C1' or •eter 
Rosrn Core 
So I der. • 04C1' o r 1111eter 
Rosin Core 
Tr-lcholoroethane 
Twrne 
wrre and Cable Assign­
ment Sheets 
No. 48 Twine 

3. EQUl~NT PROTECT ION AND PREPARATION 

3.1 Protection 

J.1.1 The R-2738 Connecting Bag. as shown In 
Figure 1, should be used whenever-pos­

srble to protect the equrpment and apparatus 
below a work location fr-an molten solder. 
loose wrr-e ends. and clrpprngs. If the flap 
of the connecting bag cannot be placed 
directly under- the work locatlon to protect 
the equipment, cut a section of RM-583101 
sheet fiber and Insert It between two mounting 
p I ates• and then over I ap rt Into the connect-
I ng bag. This wlll close any gap between the 
bag and equ I pment mount Ing p I ates to prov I de 
protection. 

3.1.2 Where the use of the R-2738 Connecting 
Bag Is not prectlcable and equipment Is 

mounted below a wor-k locatlon, a section of 
sheet f lber- can be stapled to a protect Ive 
length of RM-626122 canvas. Then, the sheet 
fiber can be Inserted between two mounting 
p I ates d I rect I y be I ow the wor-k I ocat I on• When 
th rs ...,pe of protect I on requ Ires mov Ing to 
uther work locatlons, use care so a not to 
shake adhering solder- and wire cllpplngs Into 
the equipment. When reusfng, always be sure 
the s1111e side of the canvas Is placed In 
toward the equipment. 

3.2 Preparation 

3.2.1 Tanporarlly r-•ove fr1111ework detalls or 
stitches which secure cables and fonns 

that may block the connectfng and solder-fng 
oper-atlons. 

3.2.2 When ft Is necessary to IIIOdlfy the 
local wiring at the rear of four wire 

terminating units mounted on double sided duct 
type bays, or to change apparatus on "L" type 
carrier- channel bank panels and sl11f lar types 
on back to back or double sided bays, use the 
maintenance brackets, avallable on the Job, a 
covered In drawing ED6334l-70. 

3.2.:, Support the legs of horfzontal fonns to 
be connected to f nsure that the con­

nected wfres wl II not be lllOVed due to sagging 
of the leg. Loop twfne around the leg to be 
connected midway between the butt and tip, and 
tie the free end of the twine to a fixed sup­
port such a the ma In form, fr-mework, etc. , 
so that the sklnner-s wl I I be In their proper 
posftron with respect to the tenwlnals. 

4. ARRANGEMENT OF TOOLS AND SUPPL I ES 

4.1 General lnfonnatron 

4.1.1 Prfor to startrng connecting and 
solaii-Tng operations, the tools';' sup-

pl les, drawl ngs, and other Items required 
should be arranged at the work loeatlon so as 
to minimize fatrgue and fnconvenrence when 
handlfng. Any shifting about by the lnstal ler 
In attanptfng to reach tools, other Items, or 
to obtain lnfonnatfon fr011 the drawfng may 
r-esult fn moving connected wires, excess 
fatrgue, and unnecessary lost motron. 

4.1.2 Wher-e the oper-atlons at a work locatlon 
wt'Tr"conf I nue for an apprec I ib I e 

perroc1,,..ovi fbols "'fi"ai!Tni 168 Kif ind 
p I ace th• f n the oanparifflent of the I adder 
seat, or In the pocket of the connect Ing bag 
(refer to Figure 1). 

4.1.3 Where the operations Involve frequent 
cnengesTran one work locaflon to 

another-, the 1 68 RI t'snoiiTiJ"De securecr+o the 
belt at the front by means of the flap, 
thereby, makrng the tools r-eadrly accessible. 

4.1.4 The pointed ends of tools. such as 
screwdrlvers7ind"spu'dgiirs"', or ot"fiir 

po I nted obj ec:ts, shou7a be p I aced Tn 1'ne""To8 
Kit Case or 1n the pocket of the connectrng 
bag w r th the po Int toward the bottan of the 
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case or podtet, r-espectfvely, to avoid tnjur-y 
to the hands. 

4.1.5 Whenever solderfng COf>f:ers and lanps 
re,.,, Uh8ff&nd8d, T., Shill bi 

d t sconn'icf"ecl"'"io fney w 111 not overheat and 
bec:a11e a ffr-e hazard. When dfsconnec1'fng 
cords or leads fr-011 an outlet located above 
the f I oor • gr-asp the cord or I ead ri the p I ug 
to prevent rt fr-an str-lkfng personnel or 
equtpnient. Store the dfsconnec1'ed cords, 
I eads • or ex-tens r ons. r f they are not returned 
to the stor-er0CJ1 • r n such a manner as to 
pr-event therr- becantng a tr-fppfng hazard. 

4.2 Locatton of Solderfng Coppers and Lanps 

4.2.1 Locate the solderfng copper holder so 
ffiff IT IS n6'f lh cdnticf Wlfn tne VTI--

r ng. or'"cfflreT""eqU r pliienY-pir'fs. in"a"'So fllaf t t 
'iTT1 have proper atr- cfr-culatTon Tn and around 
the cage to prevent rts over"heatJng. 

4.2.2 Soldertng copper holders, wherever 
Pf&:tiCible, should bi fastened TO 

the fr- supp&-+ at the angle most conven lent for 
w'Tffiarawing the copper fr-en and retirnrng rt 
to the holder-. ShfftTng the posTtTon of the 
body when r-estTng the copper rncr-eases fatTgue 
and the rTsk of personal TnJ ur-y when work Tng 
above the floor, such as fra11 ladder seats, 
step ladders, etc. 

4.2.2.1 Rolling Ladders: Attach the R-2719 
Hoidir' i6 rolling ladder steps by 

11eans of the spr r ng c I anp attached to T ts 
base. Where Tt rs necessary to fasten the 
holder at an angle to avord shlftrng the posT-
1' Ton of the body• use the method spec I f Ted In 
the fol lowing paragraph for clmnplng the 
holder to other suppor-ts. 

4.2.2.2 S'tep Ladders, Etc.: When solderfng 
fr-m positions"'aFher than rol ITng 

ladder- s-teps, such as frm step ladders, scaf­
folds, etc., attach the R-2719 Holder by 11eans 
of the sprfng cl•p to a block of wood of the 
width and 'thTckness of a rol I rng ladder s'tep 
(5-3/4" X 7/8" > and of sufffcTent length 
( approx l■a'tel y 7" > -to perm It the as54111b I y to 
be cl•ped to the suppor't at the desired angle 
with a R-1748 "C" Clanp. 

CAUTION: USE EXrRA CARE TO Cl.NIP THE 
ASSEJll..f SECCREC'f IO I RE SUP­
PORI 10 AVOID PERSJNAC IN"JORY 
OR EQ(lffilll£Nf DAMAQ£ IRAI MAY 
'Bt CAUSED Bf 11 FALL"Tmr.--

4.2.3 Place tile R-2733 soldertng copper In 
fflrlr-"77TV"t161der so ffiif tni ti &-eof 

'the han"iJTeTs"oi'l'ween +ne guard and 'the cage, 
as shown In Figure 2, to preven't the copper 
fraa slldtng ou't of the holder. Thls pro­
cedure wl I I decrease the rtsk of personal 
I f\J ury and fire. When the R-2733 Copper Is 
equipped wltll a 4" ttp the flare of the handle 
cannot be p I aced between the guard and cage. 
Ex1Ta case should be exercised In plactng the 

ho Ider and copper ri the work I ocat f on to 
prevent the copper fra11 be r ng ace t denta I I y 
pulled fr-a11 the holder• 

4.2.4 When usrng the KS14440-L16 or- other-
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llHI ler stze solclerfng coppers, the R-
3400 Adapter shal I be mounted on the R-2719 
Ho I der. Th Ts adapter can be secured to the 
holder Tn any posT-tTon between the guard and 
the cage with the nie'tal cllp used for- holdfng 
the wiping pad In place• The adapter func­
tions In the sane manner as the fixed guard. 
For the KS14440-L16 Solderfng Copper-, the 
adapter shou I d be pos It toned approx Tin ate I y 
mrdway between the ffxed guard and cage. For­
other sfze coppers, the adapter should be 
post-ttoned as required tn relatton to the 
cage. The f I are of the so I der t ng copper han­
d le should be placed between the adapter and 
cage to preven't the copper fr-a11 s II d t ng out of 
the holder. • 

4.2.5 Attach the R-2563 Lsnp B.-acket or 
either the R-3873A or the R-4226 

Fluor-escen-t Hand Lmips at a proper posttron 
above the work locatton for prcper ITghttng of 
the work rea. Secure the cords t n a post tr on 
TO ELIMINATE POSSIBLE SERVICE INTERRUPTIONS. 

PRECAUT I ON: '-'HEN US I NG THE R-3873A OR R­
'fflo FLOORESCE.NI~ IN 
m IC IN I I f OF ESS* PROtE S­
SORS, rHE t.Ai+S~LD BE O0I­
"S'TDE" tRE PRWESSOR FRAAE:'"'i''RE7. 
1H I LE BE I NG CXJNNECI ED OR -

ULO 

001 SIDE OF IRE PROCESSOR FRAMt:'. 
~. IRIS IS 10 PREVENI F<>S­
~ VOLfxtS'TI(ES FROM C1J'.rn"­
'11'IG"INIERFERENCE. IN IRE PROCES­
"SIOR". 

4.:3 Suppcr'tfng Solderfng Copper and Lanp 
C&di 

4.:3.1 Suppor-1' soldering copper cords, lanp 
leads, and extensions 'f6 "iTTiiirnal'e1'he 

posstb~oTflie soldering copper pul I tng 
ou't of the ho I cler, or the I anp I ead becan I ng 
disengaged frm the bracket. Use nylon cable 
ttes or a double str-ancf of twine made as a 
s'tar'ttng stitch and ended wtth a square knot 
to tte solderfng copper cords, l1111p leads, and 
ex-tensions to the ladder rat Is or franework. 
A 11 ow on I y enough s I ack to penn 11' the free use 
of the copper and for the shffttng of the lamp 
as the work progresses. Any excess wefgh1' 
between the pot n-t of suppor-t of the cord and 
the solderfng copper tncreases the fatigue 
tnctdenhl to the soldertng cperattons. · 
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CAUT' ION: DO NOT' SUPP0RI' THE FLUORESCENT 
~ ONE RANGER 
OR PERMII IHE BALLASI 10 BE 
ONStH<Mi EU. IO DU SO AOOS 
EXCESS WEIG,( itf~ 
WAid-i eXUSEs ITS"tnSIORt ION 
~rinLORE• POSSl­
t11r INJlMT CM EQUIPMENI DWGE 
'mJl.1T1JCCtlr. 

4.3.2 Star• cords, leads or extensions 
lien,..,,-,,;. supporllii"g fie and ouTlet 

to prevent friaa·rra1 6icdii I ng T"fi- I pp I ng 
hazard. Use a double strand of twine, 11ade as 
a star-ting stitch and ended with a square 
knot, or ties as required. 

4.3.3 If the hangers on the R-3873A or R-4226 
FI uorescenT Hand Lmnps are broken or 

d I s1'orTed, do not use the h111ps. Return th• 
to the lnstallatlon Materlal Distribution and 
Repa Ir Center < I ~RC) • 

4.4 Shipping Bags (Scrap Wire> 

4.4.1 R-33'3 Shipping Bags are provided for 
acc:unulatlng, s-tortng, packing and 

shipping scrap such as switchboard wire, dis­
tributing fr-1111• wire, switchboard cable, 
rubber C011ered power wtre and other reclalm­
ab le scrap wire. 

4.4.2 The bags shall be placed In the 
tenn Ina I roan conven I ent 1o the cab I I ng 

and connecting operaTlons, so that the con­
tents of connecting bags can be frequently 
emptied In-to thal. 

4.4.3 The fllled bags shall be closed by 
threadfng No. 48 Twine or scrap J1.111per 

w I re through the ho I es f n the 'top of the bags 
and storing than In the basanent or other 
storage space specfffed by the Telephone ea.­
pany prior to shipment to the distributing 
house. 

5. SOLDER I NG CX>PPERS AND TI PS 

J.1 General lnfonnatlon 

5.1 .1 The fol lowlng sub-paragraphs provide a 
brief description of the aval I able 

solder-Ing coppers and Their associated tips. 
However, to elf■ fnate posslble personal 11\f ury 
or serv Ice I nterrupT I on, each so I der fng copper 
should be tested for electrfcal leaks prior to 
use on Central Office equipment. 

5.1 .2 Soldering coppers having electrlcal 
I eaks In excess of 1 megohm are an 

accident hazard and may cause personal 11\fury 
or dsnage to certain apparatus. Leaks are 
caused by breakdown of the Insulation between 

• Tradanark of Western Electrlc 

the el•enT and casing of the heating unit. 
Leaks may not be dlsclosed by tests made 
before the copper Is heated. 

5.1.2.1 Make frequent tests for le~ks between 
the elanent and shel I of t'.e copper. 

5.1.2.2 Tests should be made wfth ·he copper 
p I ugged Into an AC serv Ice OUT I et and 

after the copper Is thorough I y heat 3d. 

5. 1 .3 ITE-4442 Voltmeter: Make the test 
Cbnnecfions as shown In Figure 3. Use 

the 300V AC range and test for leaks on each 
side of the tine. <TM0-4442 which describes 
the operation of ITE-4442 Is Included In Hand­
bock 1 oo. > Coppers sha I I not be used when 
read! ngs are In excess of 55 volts. 

5.1.4 Tag any defective soldering copper 
having excessive electrlcal leaks and 

return It to the lnstallatton Materfal Distri­
bution and Repair Center (l~RC). 

5.2 R-2733 Solder-Ing Copper 

5.2.1 The R-2733 Solder-Ing (Iron> Copper Ts 
equll)ped with a 110 watt he~er assent­

bly and a 20' two wire cord. This solder-Ing 
Iron should be used for general purpose sold­
er-Ing where constant use Is a requlranent. 
Th rs Iron, when ordered frcn 114>ARC. rs fur-
n I shed •~th an R-2793 Tip, howevr, other tips 
are avallable. 

5.2.2 Solder-Ing Tips 

5.2.2.1 The R-3949 Is an al1111ln1111 CDClde 
coa'fi"d"""' se I type" t Ip w I th an Iron 

clad undercoating. This tip Is 2-3/8" long 
and can be used on I Ive equipment. 

5.2.2.2 The R-4463 Is a one piece "bal\fo 
wlri!r"Tlp';" This tip Is 7/3-zt In 

di aneter and 2-3/8" long with a 90• bend at 
the tip end. 

5.2.2.3 The R-4464 Is a straight one piece 
"b811J"'d Wife" tip. This tip Is 7/3-z' 

In dlmneter and 2-5/8" long. 

5.2.2.4 The R-2793 has a sharp calorlzed 
w-arrs.Ti"ype" tip that Is epprCDCl­

matety 2-3/8" long. 

5.2.2.5 The R-2735 Is a calorlzed copper 
~-rrvJ,e" t Ip that Is approx I -

mately 4" long. 

5.3 KS14440-L16 Solder-Ing Copper 

5.3.1 The KS14440-Ll6 Solder-Ing (Iron) Copper 
Is equipped with a 45 watt heater (fast 

heating> assanbly and a 20' two wire cord. 
This Iron should be used where quick service, 
short tenn.use Is required. A tip must be 
ordered separately fran the fol lowlng detalls 
to equip or replace parts of this Iron: 
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Order 
Descr I pt I on Nuaber 

List 35 Snal I Chlsel Tip 1/8" 23144435 
List 36 9nal I Insulated Chlsel 23144436 

Tip 1/8" 
List 37 Large Chisel Tip 3/16" 23144437 
List 38 Large Insulated Chlsel 23144438 

Tip 3/16" 

5.4 R-5169 Solder-Ing Station 

5.4.1 The R-5169 Solder-Ing Station Is 
ta11perature control led. It Is used for 

bench type printed wiring board 110dlflcatlons 
only. It Is a 3 wire unft designed to prevent 
voltage spikes of transients fraa being 
trann ltted to the clrcu ft. Th Is station 
should not be used when working on llve cir­
cuits. The detall 2 tip Is furnished with the 
solder-Ing station. An addltlonal tip Is 
aval I able. 

5.4.2 Solder-Ing Tips 

R-5169 Detall 1 3/16" tip 
R-5169 Detall 2 1/16" tip 

5.5 KS16346-l2 Solder-Ing Iron 

5.5.1 The KS16346-l2 Solder-Ing Iron Is a 
miniature 6 volt Iron. It Is equipped 

with a 19' long 2 wire cord connected to a 
KS1 6368 tr ans fonner for use on a 120 vo It 
power supply. It Is 10" overall In length. 
The heating unit and tip ere 1/8" dla. X 4-
1/7!' long for use In close spaces. 

6. SOLDERED CONNECTIONS 

6.1 Fundanentals 

6.1 .1 Solder-Ing Is the process of fusing 
three metals <wire, tennlnal, and 

solder) together and Is brought about by the 
appl !cation of molten solder In the presence 
of flux. This bond Is acccnpllshed by raising 
the temperature of the wire and tenalnal to 
the meltlng point of solder. The rosin flux 
In the solder minimizes oxidation during heat­
Ing by excluding air. ~t of the wires and 
termlnals to be soldered have been pretlnned 
to permit the soldering action to take place 
at tenperature permlsslble for solder-Ing 
coppers C Irons) used on telephone apparatus. 
Before solder-Ing, the tenalnals and wires must 
be free of enmels, grease, dirt, and oxides. 

6.2 Preparatory Operations 

6.2.1 Check to make sure thirt the solder-Ing 
surfaces of the tenlllnals are clean and 

properly tinned. Untlnned surfaces or sur­
faces not canpletely tinned should be tinned 
before the wires are connected. 
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6.2.2 Spread closely spaced flexlble 
tennlnals, such as on flat Y and U type 

relays and 224 type tennlnal strips, before 
the wtres are connected to facl I ltate connect­
lng, and so that the ,· leerance requlrE111ent 
(1/64" between the so der of adjacent connec­
tions> wl I I be met af-er- the connection has 
been soldered• Enga~) pl lers near the pl le-up 
using care to avoid , snaglng fiber strips that 
may protrude fran th, pl le-up. 

6.2.3 When sleevlng Is required for the 
protection of skinners and apparatus 

tennlnals as covered In Section 360 of this 
handbock, place sleevlng before connecting 
wires to tennlnals. 

6.2.4 Test canmon leads of addltlonal -Iring 
such as battery feeders, tone leads, 

etc., to assure that they are free fran cir­
cult trouble before connecting to I Ive crr­
cults. Provide tenlporary battery feeders, 
tone leads, etc., for this test. 

6.3 Position of Wire on Ta,alnal 

6.3.1 Connect wires so that the bare potion 
wlll have as large a contact surface as 

practlcable wlth solder-Ing surface of the ter­
mlnal and rest flnnly against It throughout, 
as shown In Figure 4. 

6.3.2 Connect wires to apparatus tennlnals In 
such a manner as to prov I de the best 

maintenance conditions, usually with a clock­
wise wrap on the terminal and for top or 
right-hand soldering for the maintenance man, 
except where It Is necessary to double up on 
term I na I s where the shop has so I derecl " I eft : 
or "bott'all". In such cases, connect the wires 
to confonn with those connected by the shop. 

5.3.2.1 On shop wired equipment, partlcularly 
at switches and multlcontact relays 

of crossbar frmies, there may be few cases of 
" I efi"' and "bottan" so Ider Ing due to shop 
soldering "right" and "top" with the frsne 
laid on Its side. Such connections are llm-
1 ted to as few cases as poss I b I e. 

6.3.2.2 Clockwlse wrapping and top or right-
hand solderlng may be disregarded on 

bench wired subassanbl !es where such subassem­
bl les are relocated In main assanblles, and on 
self-contained equipment units, such as box 
type test sets or "p I ug In" un I ts 11 ke L1 car­
r I er anpl lflers, which are removed fr-an the 
frane for maintenance. 

6.3.2.3 Non-standard equipment wlll 
occaslonatly have connections sol­

dered on the left or bottan s I des of the ter­
m Ina Is. If this equipment Is being modified. 
confona to the existing solder pattern. How­
ever, If new apparatus Is being added onto 
these equipment units, the connections should 
be soldered In the normal position, I.e., 
either the top or right sides of the 
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tennrnals. 

6:.3 • .3 Wires should not be pulled tart around 
tenafnels to whfch they re not ccn­

nected. Thfs Is necessary to pr-event lnsula­
tton breakdowns. 

6.4 Positron of Insulation 

6.4.1 The lnsuletlon of wires connected to J 
terminals (except rubber. neoprene end J 

piastre fnsuletecl wires> should extend close J 
to the pofnt of solderfng. bu't should be J 
excluded. es fr es pr-actfcable, fr01 the J 
holes of perforated end tubulr tenalnals, the J 
notches of notched ten1fnals, and fr-01 under- J 
neath the screw head of screw type temlnals• J 
In no case should any of the lnsulatron extend J 
canpletely through the hole of the t8"1lnal, J 
!!!round the notch of a notched tena r na I , or on J 
the soldered sfde of a wrapped connection, so J 
!!IS to pr-event a good soldered connection. J 

6.4.2 Connect wfres so that the length of the J 
bare portion ("shfn_..> between the J 

pofnt of connection to the temfnal and the J 
end of the rnsulatfon rs not greater than the J 
c I ear-ance between the !!ldJ !!!Cent tem f na Is at J 
that polni", except for sfrap wrres. but rn no J 
case should rt exceed 1/8". I 

5.4.3 Keep neoprene. piastre or rubber 
fnsulatfon sl fghtly away fr01 the 'hr­

mfnal (appr-oxf1111tely 1/32") to avofd daaage to 
the lnsulatlon when solder-Ing the connection. 

6.5 Nunber of Wires on a Tennlnal 

6.5.1 Not more then ttree 22 gauge or 911al ler J 
d r meter w f res shou I d be connected at J 

the sane hole or- notch of a tennfnal. Where J 
more than three 22 gauge or !lllal ler df snetar J 
wfr-es tennfnate !!It a slngle tennfnal. wrap the J 
!!iddftfonal wfre or- wfres around the shank of J 
the tennfnal. Refer to SEC. 32.3 of the hand- J 
book for method of mak r ng shank connections. J 

6.5.2 Where pr!!ICtlcab le, not more than two 20 J 
gauge or larger- di meter wfres should J 

be connected at the sane hole or- notch of II J 
termrnal. !!ilthough three such wfres are per- J 
m T tted when necessary. Where more than two 20 J 
gauge or I arger df meter wf res tem r nate at a J 
·sfngle tennrnal • wrap the addftfonal wire or J 
wires as descr-fbed above for 22 gauge wfre. 

6.6 Solderfng Dffffcultfes 

6.6.1 Occasfonally, modfffcatfons or-
!!iddftlons must be per-fanned on equip­

ment that has been Installed for quite a few 
years and, unfortunately, the tennfnals, bal\)o 
wire. etc •• have becane excessfvely dfr-ty 
and/or oxfdfzed. Nonaal ly, the standard Rosfn 
Core solder <RM-728225 or R-5091 > wr I I not 
prov r de a qua I fty sol der-ed connection. There­
fore, the fol lowfng methods are recanmended: 

6.6.1.1 Where dirt and grfM are the only 
solder-fng probl•s to be considered, 

the lnstal ler should ffr-st r-•ove these 
foreign substances by using either the 
KS20406-l.1 Spray Cleaner (where penafsslble) 
or R-3429 Trfcholoroethane to clean the sir­
faces; however. this ■ethod wl I I not 1"'911ove 
oxidization. 

6.6.1.2 Where a slfght mount of oxidation on 
the tennfnal, bal\)o wires. etc •• 

becawes a problaw. the recamnended Hthod Is 
to use the 9003206.31 MIidiy Activated Solder. 
This 11fldly activated Type .3 Rosin Flux 
Solder, wf 11 fn most cases. breakdown a sl fght 
oxidation and penaft a qualfffed connection. 
Also. rt wfll not cause any high resistance 
shorts frm any caustic salts nonnal ly found 
fn most types of canmercfel fluxes. 

6.6.1 • .3 Where a heavy aaount of oxfdatfon rs 
present on the tennfnals, etc., ft 

11ay be necessary to fr rst ranove th rs ox r da-
t fon by I fght sanding th• with a ffne grade 
of crocus cloth (purchase locally). However. 
before attanpt f ng th f s extreme method• f r rst, 
try the fol lowfng: be sure the tennfnals are 
clean and free of dfrt and grf111e; ff neces­
sary, clean wfth the KS20406-L1 Spray Cleaner 
or R-3429 Trlcholoroethane. then proceed to 
solder with a MIidiy Activated 900.3206::51 
Solder. If this 11ethod does not prove to be 
successful• apply a drop of R-4585 Type 3 
Liquid Rosfn Flux to each connection. Be sure 
to use a very hot soldering copper to dfssl­
pate this lfqufd flux. 

CAUTION: THE KS20406-L1 SPRAY CLEANER, 
THE" R-3429 I R IO«J\.OREI AAA£. 
7Qllr lf-':1585 C I OU ID FLUX ARE 
WNSIUERED AA2AROO0S MAT'ER"IALS 
AND REOOIRE §SECIAL HANDCiNG. 
REFER 10 HANCBJOk O, SECI ION 
~ 

PRECAUTION: UNDER NO CIRCUMSTANCE SHOULD 
ANf NON-SIANDARD NUN-APPROVED 
'tDKRCIXC a:EXNER BE USED IN 
AN Al IEiUPI 10 RE)Ul)YE UXIDAI ION. 
IHESE CLEANERS OR FLUXES GEN­
ERALLY WNIAIN CXJRROSl9E -
MAIERIALS WRldt wlLL EYtNlUALLY 
FORM CAUSI IC SAL~....,.,""""~ 
EQO I PMENI ANO FORM ~ RES I S-
1 ANCE'. §RJRIS VIRIOALLT if4l()SSI­
BLE 10 R9t>YE. 

7. CONTINUITY TEST 

1.1 Followfng canpletron of the connecting 
and wlr-fng operations. a canplete con­

tfnufty verfflcatlon test should be made of 
all wfrfng connected by the lnst!!iller-. 
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NOTE: Pr I or 'to per-fona I ng any cont I nu I ty 
tests on translsi'orlzed equli:,men1', 
refer 'to Handbook 50, Section 2. 

No arrowed !Ines due 'to exi'enslve changes. 

Indicates lnfonnatlon subject "to verifi­
cation. 

A1'tachments: 
Figure 1 through 4 
Table A 

Reason for Reissue: 

Englneer Planning Manager 
< lnstal latlon> 

Added solclerlng 'tools KS163~ and 
R-5169. 
De I eted so I clerl ng 'too Is R-41 21 and 
R-2972. 
Rep I aced so I clerl ng 'too Is R-3007 and 
detalls with KS14440 11st nunbers and 
RM728226 with R-5091• 
Added R-3873A Fluorescent Lanp and 
caution notes nigardlng use. 
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TAIi.£ Ae VERIFICATION 

Reference 
Paragraph Ffgure 

Verfffcatfon lt•s and Brief Statement of Requfrements Nunber Nunber 

Posftfon of Wfre on Tennfnal ---
Wfres connected wfth bare portfon havfng largest practfcable 6.3.1 
contact wfth solderfng surface of termfnal. 

Wfres connected wfth clockwfse wrap and for top or rfght- 6.3.2 
hand solderfng. except as covered fn handbook fnstructfons. 

Wfres not pulled taut around tennfnals to whfch they are not 5.3.3 
connected. 

Posftlon of Conductor lnsulatfon 

lnsulatfon excluded frm hole or notch of ten11Jnal. 5.4.1 

Length of "shfn_. not greater than the clearance between 6.4.2, 
act) acent tenn fnals at that pofnt. Not to exceed 1/8". 5.4.3 
Rubber or Pe fnsulatfon approxfmately 1/32: away fr011 tennf-
nal. 

Nunber of Wfres on a Tenn lnal 

Not more than three wires connected at hole or notch of tr- 6.5.1. 
mfnal. (Whent practfcable, not mor-e than two 20 gauge or 5.5.2 
larger df1111etr wfres.) 

Wfres tennfnated at a sfngle tennlnal In eccess of pennlssf- 6.5.1 
ble nunber that may be connected fn hole or notch, wrapped 
around the shank of the tenn fnal. 

4 
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FIG.l PROTECTING EQUIPMENT UNDERNEATH 
WORK LOCATION WITH R-2738 
CONNECTING BAG (PAR.3.1.1, 4.1.2.) 
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1-1111 ,LANIPIOIFED cu,11 ti 
1-1111 r11 ,un w1ri11 Par,.. 

(I-IHI SH•) t•-11•◄ 

FIG. 2 POSITION OF SOLDERING COPPER IR 
R-2719 BOLDER (PAil. 4.2.3) 
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NU:. Al.i.lJIMU ll&PUCtl09, ssv. 

1, I 
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uaacm.y 

lff-4442& lff•94ZI 
+➔---------.. 

lff•MZ7 

u-1•3' 

FIG. 3 CHECKING SOLDERING COPPER FOR LEAKS 
OR GROONDS (PAR. 5.1.3) 

TRE FUNIWmffAL OF SOLDlllING 
TWO METALS T0GETBD. CANNOT IE 
A'nAIN!D tm.US IHI METALS AU 
IM CONTACT. 

IP-11545-H 

FIG. 4 CROSS SECTION OF POSITION OF CONNECTED 
WIRE ON TERMINAL (PAR 6.3.1) 
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