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STANDARD SUPPLIES 

1. Standard namea of auppliea required by these specifica­
tions are given below in alphabetical order. These items are listed 
for the oonvenience of the field forces in ordering and checking 
supply of material required for the work oovered by these specifica­
tions. 

Backboarda: 

Bridging 
Connectora: 

Carrying Caae: 

Clamtn: 

Conduit: 

Fueca: 

Knob: 

Moldinar: 

Nails: 

Protectors: 

Protector Blocks: 

Protector 
Mountinga: 

Rods: 

I I 

#79BACKBOARD 
181 BACKBOARD 

11 BRIDGING CONNECTOR 
12 BRIDGING CONNECTOR 

13-A CARRYING CASE 

3/16" CABLE CLAMP 
%" CABLE CLAMP 
BLACKBURN A 1 S GROUND CLAMP 

W' WOVEN CONDUIT 

111-C FUSE 
#11-D FUSE 
160-A FUSE 

CKNOB 

STATION GROUND WIRE MOLDING 

6-D GALV. WIRE SLATING NAIL 
%" OLIVE INSIDE WIRING NAIL 
1" ROOFING NAIL 

f12-BP PROTECTOR 
158-AP PROTECTOR (Includes #48 Pro­
tector Mounting) 

12G PROTECTOR BLOCK 
#27 PROTECTOR BLOCK 

#16 PROTECTOR MOUNTING 
#79-A PROTECTOR MOUNTING 
180-A PROTECTOR MOUNTING 
#82-A PROTECTOR MOUNTING 

GROUND ROD 

I I 
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Screws: 

Screw Eye: 

Shields: 

Tape: 

Toggles: 

Tubes: 

Wire: 

I I 

1" f l O R. H. BRASS WOOD SCREW 
~" ; 8 R. H. BLUED WOOD SCREW 
1" 18 R. H. BLUED WOOD SCREW 
112" 18 R. H. BLUED WOOD SCREW 
2" 18 R. H . BLUED WOOD SCREW 
2lfl" 18 R. H. BLUED WOOD SCREW 
21..2" #14 R. H. GALV. WOOD SCREW 

1" INSULATED SCREW EYE 

3/16"xl't" EXPANSION SHIELD 
3/16"xl~s" EXPANSION SHIELD 
Yl"xl" EXPANSION SHIELD 

lll" (Color) FRICTION TAPE 
~1" RUBBER TAPE 

3/16"x4" B. H. TOGGLE 

%"x(Length )" PORCELAIN TUBE 
lf.!"x(Length)' PORCELAIN TUBE 
*"x(Length)' PORCELAIN TUBE 
l"x(Length) ' PORCELAIN TUBE 

#14 GROUND WIRE 
f 12 SINGLE SOLID R WIRE 
040 SOFT ANNEALED CAL V.IRON WIRE 
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SELECTION OF SUPPLIES 
2. Use t he fSS-AP p rotector at all substations (common bat­

tery, both manual and machine switching and magneto) where 
protection is required and where service enters in t'l'.-isted pair 
wires. The #58-AP protector is shown throughout the specifica­
tions with the #29-B protector mounting. The #29 protector 
mounting shall, however, be used as the equivalent in every respect 
of the #29-B protector mounting. Where stock conditions warrant 
use #12-BP protectors as the equivalent of the #58-AP protector. 

#58-AP Protector 112-BP Protector 

Parts for Maintenc:nce 
126 Prot€Ct.or Block 
I 27 Protecta- Bb:k 

'---111-C Fuse----' 
129 Prot.ect.a- Mtg 129·8 Protector L4tg. 

Parts for Main!.min:e 
Protector Blocks as 
for /58·AP Protector. 
JU·D fuse(Bia:k 5'1!10 

3. Where the aervice enters in cable, as in apartment houses, 
a cable protector mounting will generally be in place. In such 
cases install #26 and #27 prot~.o-ctor blocks and the proper fuses on 
the pairs assigned for SCIVice. (Sec sections 46 and 47.) 

4. Use 1/GO-A f uses on all exposed private branch exchange 
lines. This includes trunks, generator feeders and exposed exten­
sions but not battery fccxlcrs. (See sections 44 and 47.) 

5. Use a backboard for mounting the protector when the 
protector cannot be mounted on a beam, ceiling, wooden wall or 
otherwise directly attached to support, also in cases where 3 or 
more protectors arc installed at one time. U:;c the following back­
boards: 

#79 Backboard-capacity 1 protector. 
il8l ~ck,rd-capacity, 5 protectors. 1 1 

. . . 
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For 1 or 2 protectors (also for 3 protectors where this number 

will probably never be exceeded; as in three-family houses) install 
179 Backboards, unless station is already provided with a 181 or 
other backboard which has room for more protectors. 

For 4 or 5 protectors placed a t one time (also for 3 protectors 
where this number is likely to be exceeded) install a #81 Backboard. 

For 6 or more protectors placed at one time, install either two 
181 Backboards or one 181 Backboard, and for the remainder #i9 
Backboards, depending upon number of protectors installe-d, 
growth expected and space available for installing backboards. 

6. Use #14 G1ound Wire for 1, 2 or 3 protectors. This wire 
is standard in all districts. 

Use #12 Single Solid R Wire for 4 or S protectors. This wire is 
provided in districts where demand warrants carrying it in stock. 

114 Ground Wire Installation 
~cl<rnpfr.r 

eal\ room v.ire. 

r·····--1 r·······l 
I I ' 
I I' I 
i d i 

\ ..... ' 

r···-·-·l r··-···: r·-····: 
: :1 !I ' : : p : 
: : li i 
i i H i 

... __ ._J1._L._'L.U ... Jl. •• j 

Slwld g-owth ~rea 4~. 5!' a- 6~ protw;ta-, 
start a new group <rd equip v.i\ha new and 
~I! g'OUOO wire: A s1JW between~ 
is Itt required. (llis dres oot <4¥Y to ~ 
rOO installalioos ). 

112 Ground Wire Installation 
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SELP.CTJOS OP SuPPLIEs 

7. Selection of Tubes. 
~"x(length)" Porcelain Tubes are standard in all districts. 
U"x(lengtb)" Porcelain Tubes} Are standard where arrange­
~"x(length)" Porcelain Tubes ments have been made to 
1"x(length)" Porcelain Tubes stock them. 

Districts disbursing 1" tubes from storerooms will not disburse 
f~" tubes. 

Size of Tube 
~· 
~· 
~· 
1' 

Capacity 
1 pair 117 wires 
2 pairs 117 wires 
4 pairs 117 wires 
7 pairs 117 wires 

Use ~, tube for 1 pair 117 wires. 
Use U' tube for 1 or 2 pairs 117 wires. 
Use ~" or 1" tubes for 3 or more pairs 117 wires placed at one 

time. 
Where growth to three ~"tubes has occurred, take care of further 

growth by removing one ~" tube and replacing by a ~, or 1" 
tube. 

If it is impracticable to bore hole for a large tube, place required 
number of ~"or U" tubes. 

At stations where more lines are likely to be taken in at some 
future time install larger tube to provide for growth to the probable 
maximum number of pairs. 

8. Selection of porcelain aupporb for entering wires. 
Type C Porcelain Knobs are standard in all districts. 

Insulated Screw Eyes are standard where arrangements have been 
made to stock them. 

9. Tubes at reinstallations. Where two porcelain t.ubes are 
installed (one for each wire) and are in good condition, do not 
replace with single porcelain tube. 

Where hard rubber tubes are installed do not reuse on reinstalla­
tions or where line or drop wires have been disconnected or cut (due 
to station being out of service for a part of the year). Break off 
proi~ting end of one rubber tube flush with the outside of door, 
window frame or wall, remove the other tube and replace with 
porcelain tube, after reaming out hole. 

If hard rubber tubes are found in bad condition, at existing in· 
stallations, replace with porcelain tube as above. 

I I I 
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10. At reinatallationa where exi1ting #14 drop is in good con­
dition enter through two ~,porcelain tubes, one tube-for each wire 
or one }{" tube. 

If I 14 drop on building is to be reused and line wires are not long 
et:ough to reach protector, proceed as follows: 

(a) If drop bas been cut because of season disconnection, con­
nect length of 117 wire with bridging connectors to #14 drop, 
placing connectors between last attachment and tube. Then 
treat as entrance of #17 wire. Connectors must be separated 
at least 3 inches to avoid contact with each other and cov­
ered with two layers of rubber tape and two layers of friction 
tape. 

(b) On reinstallations where season disconnections are not likely, 
connect the new length of #17 wire with a sleeve splice and 
treat as entrance of #17 wire. 
Make splice between last and next to last attachment. If 
last attachment is an obsolete type of knob, replace with 
standard knob as required. 

SUBSTATION 
AHOP.B.X. 

4170 PROTECTOR 
INSTALLATION 



Page 10 

LOCATING PROTECTORS AND ENTRANCES 

11. General Rulea. Select entrance so that protector will be 
installed: 

(a) Inside of building close to entrance, and 
(b) As near as practicable to the protector ground. 
For protector ground: 
Where water is supplied from a public water system use a cold 

water pipe connected to street main and in service. 
Connection to cold water pipe may be made at any point in 

building except: 
(1) Where water supply for building is obtained from a tank 

connect only to inlet pipe. Be sure inlet pipe is connected to 
street main. 

(2) Where there is an insulating joint in cold water pipe connect 
to pipe on street side of-insulating joint. 

If there is no cold water pipe COIU1ected to street main use gas 
pipe connected to street main. Make connection between gas meter 
and street main. If there is no meter mnke connection at point where 
gas pipe enters building. 

Where water is supplied from a private source such as a spring or 
well, it is the intention in general not to use these private systems 
for grounding protectors, as in the majority of cases such grounds 
are not satisfactory for telephone protection purposes. In ground­
ing protectors where private water systems are installed, the follow­
ing routine should be observed: 

(1) In the case of an ordinary private water system, use a ground 
rod or ground rods for the protector ground. (If the building 
should be connected to a public gas system, the gas service 
pipe can be used of course, for a protector ground.) 
In using ground rods, install one ground rod for each protector, 
and strap all protectors together. (See section 40.) 

(2) If the private water system is of such extent as to be com­
parable to a public water system, it may be used as a protector 
ground upon approval of the office. In such cases the final 
decision as to the use of such a ground will be made by a 
membc.· of the plant organization who is in touch with the 
Chief Engineer's office, or who is otherwise familiar with 
the requirements to be met to make the water system satis­
factory for telephone protection purposes. 

Use no ground other than those specified above without specific 
instructions. 

I I I I 
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(c) Avoid loc.'lting protectors in living rooms, or other generally 

frequented parts of the house, where appearance of protector 
or its operation would be objectionable to subscriber or tenant. 

(d) Locate protectors to provide, as far as practicable, a short 
and direct run of line wire to anc1 on building. 

A desirable location for the protector and ground wire 
may require a longer run of drop wire, or one harder to 
locate on building. In such cases, the location of pro­
tector and run of ground wire should receive first con­
sideration consistent with specifications for DROP 
WIRING. 

(e) Locate where protectors will be readily accessible at reason-
able hours for inspection and maintenance. 

Avoid coal or wood bins, locked rooms in cellars, or other 
places that may be locked. 
Do not place where installers or repairmen would be 
exposed to dangerous electric wires, moving machinery 
or belts, elevator weights, etc. 

(f) Do not locate protectors ncar flammable material. 
A void locating in show windows or in the immediate 
, ;cinity of easily ignitable material, such as window 
curtains, flammable gases or dust or flying of combus­
t ible material. Where protector cannot be located 
inside of building because highly flammable material 
is present, place protector on outside of building in 182-A 
Protector Mounting (see section 41). The outside 
protector is not to be used except where the special 
conditions given above exist. 

(g) Locate protectors in as dry and well ventilated locations as 
practicable. 

Do not locate in wet or excessively damp cellars or 
basements (as may be found where there are no win­
dows for ventilation, in marshy districts subject to over­
flow, etc.) as such locations are very likely to cause 
wiring and protector trouble. 
Avoid locations over stationary wash tubs, or where 
protectors would be exposed to escaping fumes (as in 
chemical works). Locations under water pipes arc 
not desirable owing to tendency of pipes to sweat. 

(h) Locate protectors at least one foot from electric light or 
power wires, meters or other accessories. 

(i) Locate where they will not be liable to tampering or me-
chanical injury. 

A location at le.'lst 7 feet above floor to place protector 
beyond reach of children is desirable. 
Avoid locating in storage rooms where material may 
be piled against protector. 
Locations at windows through which coal, wood or other 
articles arc passed are not desirable. 

(j) A location where protC<'tor can be installed and maintained 
without artificial light is desirable. 

SUBSTAnON 
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LocATING PROTECTORS AND ENTRANCES 

12. In detached reeidences such aa one or two family houses, 
locate protector in cellar or basement. 

If no cellar or basement is available, or if on account of 
excessive dampness or other undesirable features protector 
cannot be placed in it, select location at some other point 
in residence as remote as possible from the generally fre­
quented parts of the house. 
Such a location can usually be obtained in rear or side entries, 
attics, rear or side hallways, or front hallways (when not 
used for living quarters). 
In case a suitable location inside the house as given above 
cannot be obtained, an un-enclosed porch may be used if a 
location for the protector close under the porch ceiling, well 
protected from driving rain or snow can be obtained. 

13. In Anta and apartment houaea the best location will 
ordinarily be the cellar or basement. 

This loc.'ltion allows convenient access to protectors and 
permits of party line bridging at the protector if neces .. •:ary. 

14. In lofts, small office buildings or factories where no 
cellar is available or is unsuitable for locating protector, a location 
on &ame floor as telephone set will gencr .. lly be found desirable. 

I.ocations in or near toilets or lavatories (if readily accessible) 
are the most desirable, where protector is on same floor as 
telephone set. 

15. For basement or cellar entrances in all types of wood 
frame buildings with unplastered basement or cellar ceilings, bore 
hole through wood wall above foundation wall, so as to clear beams 
or joists. Where ceilings are plastered, bore through top or side of 
window or door frames. 

For other entrances in frame buildings, bore through top or side 
of window or door frames, or, if necessary, through plastered walls. 

In brick, cement and stone buildings, make entrances through 
window or door frames. Where window and door frames are of 
cast or heavy metal, make entrances through wall. 

Wherever practicable to avoid, do not make entrances through 
metal storefronts. 

I I I I 
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INSTALLING TUBES AND PROTECTORS 

16. Tubes. 

4170 

P1oce tube between .JdiVS of 
cutter and pr:-ess handles 
together quickly and f11llW 

Do rot twist tut.t.er ~ Wle. 

SUBSTATION 
AND P. 8. X.. 
PROTECTOR 

INSTAllATIO,. 

Slope lube UJ)Ward from the outside. with 
head or the tube outside. 

Tube must be securely held in place.lf 
necessary use wrapping of tape. 

In cellar or basement entraoces.if 
ern or tube is rot subject to rm:h­
anical i'lj.lry, it need rot be cut. In 
all otoor cases cut off arrj proj­
ection beyord 1 inch aoo ream tube 
as shOwn below. 

As it is impracticable to cut linor1 in tulle. 
selecllength as will give least prop:Uon 
overt in. 



INSTALLING TUBES AND PROTECTORS 

In making holes for ~" nnd 1" tubes use a ~" bit drill and 
proceed as follows: 

Locate hole so that tube will pass 
through pocl<.et 1n frame. Usu'l(] 
tube as a template mark a c1rcle 
at point where hole is to be drilled. 

Foc- ~ irth tubes:- Drill hole inside 
of and touching circle. Slope hole 
upward from the outside and 
bore through to the opposite 
side. Mark another circle m lh1s 
opposite side Saw remaining 
wood away on both si~. us1ng 
a kevhole saw 

For llllCh tubeS:-Drill one hole 
canpletely thrwgh as for t 1001 
tube. Then drill a second hOle 
as shown t.hroo]h one side only 
Mark a circle on other side or 
frame and drill a second hOle. 
Fin1sh hole by saw11'VJ remaining 
wood auay on both sides of frame. 

• • I I 
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17. Mounting backboa rds. 

179 B~ckboard 

A 
!!. 

Holes for lllOIJ'ILnQ 
-#SS·APor 112-BP 

Prot.ector. 

CKnob 

• A Hole for knob to 
B 3«000 JrOI«t« 

I I 

~ IOOUntJng badtbo.nl use holes ·A· for aU.3Chifll scre.vs. 
Oxliceof 6 t-oles, M a1ly 2 SCI'eW$ required. I ebM aoo 1 below ~rot.ector When mounting ooau­

sonry U5e holes as will best clear seams. 
Holes·a·are for knobs when entrance Is et lef~. 

181 Backboard 

', 11n lnsull!led Screw Eye (1 ror each 2 prote~t:rsl 
'- C Knob (I fet" arlt p-Wda'J. 

~ nru1~ ta:klmnl U5e taes ·A· for attactq scr~. 
om d 6 lilies. but cn1y 4 screws ~O'Jlred. Z above Mel 1 a1 eacn sido! oelow JrOtect.or. When 

roounting on masonry use holes es 11o111 best Clear seams 
ltlles"B·are for I in. lnswtbl Screw [)tS ... hen entrance bet nght. 

SUBSTATION 
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INSTALLING TUBES AND PROTECTORS 

18. Faatenera for mounting protectors and backboards. 

FASTENERS 

Material Backboards Protectors 

Wood 1 ~ in. 18 RH Blued Wood Screw l~in.#8 RH Blued 
WOOd Sa'ew 

Sheet Metal IYz n 18 RH Bfued WcxxJ Screw I~ ~~.#8 RH Blued 
al WOod I cxxJ Screw 

Plaster at 2 Yz i1. I 8 RH Blued Wood Screw Backboard Used Wood Lath 

MaSOO)' 2 in. I 8 RH Blued Wood Screw 
in 3/e in. x lf4. inTiPansion Shields• Backboard Used 

Plaster on Brick 2 Yz in./8 RH Blued Wood Screw Backboard Used Wi1J1out lath in lf•e in. x I ¥a in. EXpansion Shields • 
Plaster on o/15 in. x 4 in. Toggle Backboard Used Wire Lath 

Hollow Tile o/15 in. x 4 in Toggle Backboard Used 

• Or Ap~ Equivolenl 
19. Protectors may be mounted either on walls or ceilings. 

On Walls or Joists On teili~ QQnot Voount this Way 

(Carbon dust may bridge 
the two protector blocks) 

Where walls are of masonry and the ceiling is low enough to 
make the protector easily accessible for maintenance, the ceiling 
(or a joist if available) is the preferred location. 

Where wall is of material on which the protector or backboard 
can be re1dily installed without drilling in masonry, the wall is 
the preferred location. 

Where a 181 Backboard is used :it should always be installed 
on a wall, irreGpective of wall construction. 

I I I I .. 
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20. Where cellar ceilinr la plastered and the probable maxi­
mum number of protectors will not exceed two, install as shown 
below. \Vhere the foundation sill projects below the ceiling, the 
preferred entrance is through the sill. Otherwise enter through the 
window frame and see that window can be opened fully without 
striking protector or wiring. 

21. Where cellar ceiling Ia not plastered the protector 
should be installed on a joist or under the floor. Where the depth 
of joist is 9 ~" or more the joist is preferable. No backboards 
are required. 

PI~ protector reasonably Be careful that screws ·do Run wires on side of beam 
close towoll. notpenetrateUro\qlfloor. rotherthanon bottom. 

Where apace above foundation sill is filled with brick (acting as fire 
stop) make entrance through foundation sill as shown by dotted lines. 

SUBSTATION 
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l NSTALLUW TUBES AND PROTECTORS 

22. When protector ia mounted on a wall install as follows : 

In finished roans 
where apf)OOronce 
cf bockbcord wood 
re oblecUonable. 
install protector 
wiU'lout bockboord. 
Be su~Lhot611 of tllef< eners 
enter oVl. 

• • 

Protector rri1f. be placed at side or wirom 
if impracticable lo mount as srown 
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23. Inatallationa with #81 backboarda. 

If turttcrcrowth takes place after \Ill full capacity of a· U 81 Buckboard has 1m\ reached,lrr.!JI 
e~IOO' It '19 BJckboards or a u 81 Bad<board. ~ reqUired. 

l'l!len ~acllciiblc rro1<e <rigl~l lo:;tallatfon so U-ot additional boc:kboard can be placed, If~· 
Eotraocu_t S1de or wooow or Qwr Frame 

SUBSTATION 
AHDP. D. X. 

4170 PROTECTOR 
Page 19 INSTALlATION 



Page 20 

INSTALLING TUBES AND PROTECTORS 

24. Installing protectors in shanties (such as contractors and 
switchmen's shanties). 

HJake two/Un.hOieS USi'Q 

2-R~~~~ 
3-Moltlt baCkbOard and bats, 

m repace wttgs. 
#Uck excess length otbo:t 

with file and b"eak off 
with pliers. 

I I 

I j 

• I' 
I I , 

If run outside protect 
Mth f llll'bi!nCooloJt. 

If run tnside prol.ett 
with ht Yb;en Cordlil 
or I layer of Rubber 
Tape and I layer of 
F nctiln Tape. 



I I I I 

INSTALLING PROTECTOR PARTS 

25. lnatall fusea ns shown below. 
158·AP Protector 

Tllll ~so tmt skts 
face asbestos mal 

Clill5 r:mt grip the 
fuse t•gntly. 

112-BP ProUd.a-

o L 0 o 

26. After protector ia mounted installer shall remove and 
inspect the protector blocks. I£ blo~ks arc satisfactory (see section 
27) reinstall as shown below. De careful to see that the blocks 
are properly seated in the protector. 

SUBSTAnOtJ 
AND P. B. X. 
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INSTALLING PROTECTOR PARTS 

27. At reinstallations where the protectors already in place are 
used the installer shall remove both fuses and protector blocks for 
inspection and disposition aa below. 

At magneto stations replace the 112-A fuses with 111-D fuses. 
Removc'<lll2-A fuses shall be recovered to the storeroom to be dis­
posed of in accordance with routine. 

(a) If protector is equipped with ll and 12 protector blocks and 
13 mica remove and replace with 126 and 127 protector 
blocks. 

(b) If protector is already equipped with 126 and 127 protector 
blocks remove blocks and 
(1) Brush the surface of both blocks with typewriter brush. 
(2) Reinstall blocks if both are free from defects given in (3). 
(3) Replace both blocks with new 126 and 127 blocks if 

either block shows pits on the operatmg surface or if 
there is a black deposit on porcelain which extends 
from carbon insert to raised edge of porcelain block. 

( 4) Do not replace blocks because of discoloration of carbon 
surfaces. 

28. Use a #3-A Carryin~r Caao for carrying spare protector 
blocks. This is a pocket size carrying case having 18 retaining clips, 
16 of which should be equipped with protector block assemb:.ies. 

It is the intention that at all times the case will have two empty 
clips which will serve to separate the defective from the good pro­
tector blocks. Therefore, in using the case: 

I I I I 
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(a) Remove a defective protector 
block assembly from protector 
and place under clip 1 of the 
carrymg case. 

(b) Remove the assembly of good 
blocks from clip 3 and place in 
protector. This will leave clips 
2 and 3 vacant. 

(c) Continue in sequence until the 
supply of good blocks is about 
exhausted. Always keep the 
good blocks separated from the 
defective blocks by two vacant 
clips. 

Do not throw defective blocks away. 
Place them in the carrying case and 
recover them to the storeroom. 
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INSTALLING LINE WIRES FROM TUBE TO 
PROTECTOR 

29. Line wirea between tube and protector must neither touch 
nor be movable into permanent contact with any object except the 
supporting knobs or insulated screw eyes. Use C Knobs or 1" 
Insulated Screw Eyes !or supporting wires between tube and pro­
tector. 

Do not conceal wires between entrance tube and protector. 
If absolutely necessary to run line wires within 2 inches of an: 

other wires, pipes or other metallic objects, protect with porcelaiJ 
tube as required in Section 34 for crossing open electric light wires. 

If porcelain tube slopes upward from outside, no drip loop (made 
by loop in wire) or taping is required. If the tube does not slope 
upward, make 1~" drip loop just below tube, wrap wires with fric· 
tion tape at entrance to tube and wedge tightly into end of tube. 

If run of line wires installed on knobs increases to more than 3 
pairs, start a new group of three, or if impracticable to start a new 
grcup, remove knobs and run wires through insulated screw eyes. 

30. Attaching Line Wirea. 

31. Terminatinr Line Wirea. 

• • 

t ru8RH Blued 
WcxxJScrew 

Unem lu]tf/IH 

~
FiJse . .: . 

. 
·/:>:.... . 
... ,. 

Pro teeter 
:..--t<eep. insulatm ta:k 

""'\ jutfrcrn~ 

• • 
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INSTALLING PROTECTOR GROUND WIRE 

32. General Rulea. 
(a) Run as direct as practicable from protector to ground. Have 

no spirals in wire or bends sharper than a right angle. 
(b) The ground wire shall be in one piece without joints. A 

separate piece of wire may be used for strapping to pro­
tectors added to original installation (up to capaaty of ground 
wire). (See Section 38.) 

(c) Run the wire where least likely to be broken or detached. 
Spanning open spaces as from beam to beam is not desirable. 
unless wire will be protected from mechanical injury. Avoid 
spanning where boxes, trunks or other such objects are likely 
to be stored. When run parallel to wall on beams keep 
within three inches of wall. 

(d) The ground and instrument wires from the same protector 
may be in contact, but must be under separate fasteners. 
Do not twist them together. 

(e) Always run ground wire open. Do not run in metal pipes 
or metal conduits or within partitions. 

(f) Do not run ground wire near or across foreign wires (especially 
light and power wires) or metal pipes or conduits if it can 
be avoided. 
If minimum clearances shown below cannot be obtained, pro­
tect ground wire (both where crossing and running parallel 
to foreign wires and pipes) accordiag to Section 34. 

A::7nL~&AtF.ast!nfl::msm· 
· E1ettr1c l:dl (f Gl"!mi 

aw.1 Y.ire sijl'llilPJwi'es wire 

Also protect (as described in section 34} ground wire crossing 
light and power wires where it appears that the wires may 
come within two inches of each other, due to sagging or 
bending. 

(g) If necessary to guard ground wire from mechanical injury 
(as on poles or where ground ""ire on the outside of building 
walls is near a roadway, sidewalk or pathway, thus necessarily 
exposing it to tampering by unauthorized persons) protect 
it for a distance of eight feet from the ground by }{" woven 
conduit or station ground wire moulding. 

SUBSTATION 
ANDP. B. X. 

4170 PROTECTOR 
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INSTALLING PROTEClOR GROUNl> WrJU. 

33. Attachin&' arround wire. 

OUTSIDE 
1.-lasonry_ 

lin./llRHBrassl'.lxx!Screw ~ 

~ lnsertscre~ ~ ¥ •• 1n. x '!.in. expansoo sheld. 
4 in. piece of I 14 Grourd Drill role for shield ro that 

Wire r11th the Insulation t,op or head of screw will be 
rerooved. 0USh With masonry. 

• • • • 



• • 

Crossing steam pipes. 

fJossrq open eleCt,..; 
IJ~ill wires. 

• • 

WJ$ cmbt SWkl al~ b! snml eills' bjla!*'g a-!Jf ~· 

~~~~?~~~ 

Vll'fre wilhln ! lrch use IXlrtdJin ~. 
ltllless llilll 

Z1n 

O"ossiiJ ilstn.oment lb p-oteclion teq.~irel. 
¥.ires arm:led to 
tre same P.foteclOr. 



I:>STALLI:\G PROTECTOR CROU:\0 "'IRE 

35. Passing through floors and walla. 

mtrument ~ cnfgwxl wi'e Shall be M Ur~ separat& holes. 
lhe ktjers of tape are to be half lapped Md nMlrsed. 

Vloodv.'Ork 

f.. 
\ .( 

>.··· .... 
-·· ·\ .. 

I layer ntber~ 21itps fricUrt 
~l'lfmJQSSilr:J tlrrojllhep.11itm. 

36. Space all fasteners 2-i inchNi center to center except 
where wire is within 5 feet of floor or where otherwise subject to 
injury or displacement. In such cases space fasteners 12 inches 
center to center. When run on beams (sec sec. 32) place fastener 
on every beam. 

I I 
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37. Terminating on two or more protectors. 

SUBSTATION 
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WAR' Wi*'-d 
.---+--lln .. --l---6in. 1 

I I 

I 
lit--i 

idl 



lNSTALLI~G PRon:croR GROUNt> \VtRE 

38. Strapping to existing protectors. 

:•'P each scldere:J em~ rl'!. 
2 layers of rubber ,tape and 2 
layers of fncllon tape. 

-gwom ~ ~ apv.tetoadcltmll preuctLn ' ·.-
nost.rap,usetorsignaiiO] • A 
ground w&re If 8Irf. · 

SignalhJ g-otn:~ Wi'elfthefelsad"". Wlleo ooc of ihe JrQtectors in a row is re-
-"' moved, fa~ ten straps togctller with a I 2 ~ llpirtylrle servlce,wrere rroreum Bnqgirq Coonector.f1rs~ straighterung 

~ ooe 9p~IJqJ !1QJld m Is req_Uinxf.· out w1res and lhen. plating 1n slot. 
4,JI an wa ros11cr may be il<lded to post 

• • • • 
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39. Loc:ate ground c:lamp where least liable to injury or 

disturbance by plumbers or others. Where located under sinks 
and wash bowls, place on cold water pipe close up to sinks or bowls 
or on cold water pipes close to wall. On pipes subject to vibration 
locate ground clamp ncar a pipe support. 

Clean galvanized, black or lead pipes with emery paper strip. 
Use fresh strip for each clamp. 

Scrape rusted or very dirty pipes with edge of file before using 
emery paper strip. 

Clean nickeled or other finished pipes with damp cloth and Old 
Dutch Cleanser, Sapolio or airnilar aubttance and wipe clean and 
dry. 
After 10stalling clamp break off 

excess slnll leaving ooe hole 
lle)ml pul. Place CTM! v.1re tro:r 
~ iiiVl hfrten lock oot flfl!lly. 

40. Inatalling ground rod. 
Drive rod vertically into the ground as shown below. 
Locate rod in cellar if floor is not cemented or waterproofed, 

otherwise outside of building. 

SUBSTATION 
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INSTALLING PROTECTOR GROUND WIRE 

Locate rod and ground v.ire to it where least liable to injury and 
tampering. Avoid placing rod in public alleys or on street or side­
walk side when buildings are on or near street or sidewalk line. 

Inspect rod after driving and make sure that wire joints are not 
broken. If broken at rod install another rod. 

Joint should be above ground in nll cases except as specified in 
section 24. 

••• 

~ g'Ml rod nstallallons.allrro­
tectors shall be Slrapped ~Iller 
vnth grourd wire. 

Agrolfld rod and grourd wre shalf 
be placed for each protector. 

~ive rods at least It inches apart. 

• • 
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INSTALLING PROTECTORS ON BUILDINGS 

AND POLES 
41. Place protector in 182-A Protector Mounting for pro­

tecting subscriber's sets placed outdoors (such as police call box) 
or where it is necessary (tee Sec. 11) to place protector on outside 
of building. 

Prn\Ktnon ~·ld1!lQ,_ 

lk! rc.t bs11Bl'lbt 
a!ole ~.511114 
b:a\i:Jl ar:xes3itle lor 
_r.::a!ntmD:e. 

f;t;'l~oi;;::::ltl--t-f 82-A Protector 
MounllntJ. 

SUBSTAnON 
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_.Jrun sides of mot 
to f1l box . 

..) 58-AP or 112-BP Pro~tor 

2~~Ca~ 
In mosonry use l h 

x \ln Expans1oo 
~ICkl w1lh streu. I, 



INSTALLING PROTECTORS AT PRIVATE 
BRANCH EXCHANGES 

42. General. When.: scnicc <::1ters building through h\iste.t 
pairs install Xo. 58-AP protectors in accordance v;ith sections 2 
to 41, inclusive, nnd sections 43 to 45, inclusive. 

Where service enters building through cnble the protector mount­
ings, in terminal boxes, will ordinnrily have been installed. In 
'hese cnses only install •. tion of fuses :md protector blocks will 
he required as dcscrihcd in sections 46 to 4S, inclusive. 

43. At installation• where No. 58-AP protect ors are used, 
the protectors sh:l11 b<:> '1\;rcd sp<:>Cially to take cnr<! of battery feeders, 
and shaH he equipped \\ith 1'\o. 60-A fuses for trunks, generator 
feed and outside extensions r<:>quiring proll-ctors. Below is shown 
a typical installatinn with grounrlecl haLter·::~ feed. If metallic 
rrtum is used fnr battery feed, connect and fuse return as shown 
O} dotted lines. 

Battery Genera~ Trunks ond Outside Extensms 

••• • • 
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44. To install the No. GO-A fuaea in connection with a No. 

58-AP protector, use a No. 16 protector mounting as shown below. 

45. If the battery feed consists of more than one conductor all of 
the conductors in any ouc group mu L he strapped at the protector 
and connected to ouly tmc fusu anti one set of protector blocks. 

SUBSTATIOit 
AND P. B. X. 
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INSTALLING PROTECTORS AT PRIVATE BRANCH EXCBANGBS 

46. Where service enters building through cable, the in­
stallf'r shall do the following work: 

(a) On all trunks, generator feeds and outside extensions equip 
the {Jrotector mounting with: 

:\o.26 and t\o.27 protector blocks. 7 ampere fuses of type 
suited to protector :\o. 60-A fu es where t\o. 10i9-AP 
protectors arc used; otherwi e usc standard heat coils. 
Of protector equipment ,.,,JI not accommodate either 
t\o. 60-A fuses or heat coils, instructions should be ob­
tained from office.) 

(b) On battery fet.'<lers install fuses and protector blocks and 
strap as shown in Section tS. 

47. Insta ll No. 60-A fuaea with No. 1079-AP protectors as 
shown below. 

House Cable Side 

If a pair does not require #60-A fuse protection, strap from the 
#80-A protector mounting to the #79-A protector mounting with 
standard cross-connecting wire instcnd of using #60-A fuses. 

I 1 . I I 
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48. Where battery feea consists o( more than one conductor, 
strap all conductors in any one group at both the incoming and 
house cable side. Connect through a single fuse and one set of 
protector blocks. If metallic return is U!>~'<i fuse and strap return 
in the same manner as the battery. 

1-buse Cable Side 

SUBSTAnON 
ANDP.B.X. 
PROT£CTOR 

INSTAllATION 

l'\o. I 079-A P Prot~>ctor. 



No. 74-A Protector Mounting. 

S;ngle strap of 
insulated wtre for 
each two c®xla's. 

REFERENCE SPECIFICATIONS 
49. The specifications on Drop Wiring are referred to 

herein and installers and rqJ."lirmcn shoulrl have these specifications 
for use in connection with this work . 

• •• I I 


