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13-Z-l AKD 13-Z-2 TELEGRAPH REPEATERS FOR 

ONE-WAY EXTENSION SERVICE 

l. OEJIERAL 

1.00 Thia issue supersede ■ Issue B. It is re-
isaued to eliminate the need tor tvo recti­

fiers at stations supplying loop current and to 
include inatallation in.formation tor the never 
types or equipment. 

1.01 This section covers the 13-Z-l and also the 
13-Z-2 telegraph repeaters. Theae tvo re­

peaters are electrically the same and are designed 
to give one-vay extension service. The 13-Z-l 
telegraph repeater 1e self-contained 1n a metal 
cabinet designed for vall mou:cting, vh1le the 
13-z-2 telegraph repeater 11 mounted on an 884 type 
mounting plate tor relay rack mounting. 

1.02 These repeaters vere designed tor the purpose 
or rurn1ah1ng one-vay extension service from 

a circuit of one cuatomer to other cu1tomer1 
deair1ng thia service 1n tho■• caaea vhere it 1• 
neceeaary or eco~omical to make the COMection to 
the main circuit on or near the premiaea or the 
r1r1t mentioned cuatomer. 

1.03 A specific .feature or these repeater■ 11 that 
the pover supply required in connection vith 

their operation need not neceasarily be in the same 
location aa the repeater itself but can, instead, 
be located 1n the office or one or the customer■ 
receiving the extension service. 
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2. THEORY OF OPERATION 

2.01 The theory of operation of both of these 
telegraph repeaters for one-vay extension 

service 1118y be und~ratood by referring to Figure 1. 
The figure assumes neutral operation "in the main 
loop. It also assumes one extension loop containing 
tvo r.eutral receiving only stations·. Note particu­
larly that the rectifier supplying c~rrent to the 
extension loop also supplies bias current to the 
relay or the extension repeater. In the figure the 
rectifier ia connected to the extension loop at a 
point indicated by "X" on the premises or the first 
extension station. The theory of operation vould 
1n no vay be chan.a;ed if the rectifier vere instead 
coMect.ed to the extens1or. loop at the point "Y" on 
premises of the main station. In case the me.in 
loop operates poler the bias c1ro~it or the one-vay 
exteneion repeater een b~ opened et the point 
indi ea ted by "z." 

One Way E•t•n~icn 
Repeater at Mam 

Station 
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2 .02' When the main loop operat•• neutral the blu 

v1nd1ng ot the one-vay extenaion repeater 11 
uaed and the general llneup pl'ocedure 11 aa 
tollov■ i 

(1) Vith the relay marking adjuat reaiatance 
"B" to obtain the proper operating curNnt 

1n the extenaion loop. 

(2) lov adjuat N■iatance "A" to obtain the 
proper biu current through the relay b1u 

Y1nding. 

(3) Adjustment• (1) and (2) vill attect each 
other becauae ot the internal rea1atance 

ot the rectifier ao it vUl be neoe11ary to re­
peat th•• both a tev ti•• 1n orde:r. to obtain 
the tinal valuea. 

(II) \{1th the relay ■pacing adjua t reai atanc• "C" 
until the b1u ci.:.rrent in the Nlay equal■ 

the final value ot the b1a■ current obtained 
above v1th the relay 1n the marking condition. 

2,03 When the 111&1n loop operate■ polar the b1a• 
v1nding ot the one-vay extenalon repeater 1• 

not uaed and the general lineup procedure 1• •• 
tollov■: 

(1) Vlth the relay marking adjuat reaiatance "B" 
to obtain th• proper operating current 1n 

th• extena1on loop. 

(2) With the relay ■pacing adjuat reaiatanoe "C" 
■o that th• current nov1.ng through th11 

re■iatance equal■ th• operating current obtained 
in (1). Thi.■ procedUN vlll balance th• reotl• 
tier load tor the maPk1ng and ■pacing condition. 
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3. D!5CRIPTIOJ! 
3.01 Cabinet Ttpe Repeater (13-Z-l) 

(a) The repeater 11 aelt-conta1ned in a black 
cr1nkl• t1n1ahed 1teel box 18 inch•• long b1 

12 inch•• high and 4 t.nchea deep and 11 con­
atl"Ucted in accordance v1th part 111t1, conatruo­
t1on detail• and v1r1ng 1ntorm&t1on contained in 
the tollov1ng Long Linea Depart•nt dravinga, 
vhich uy be ordered in the uaual vnner: 

Schematic 
'Wiring !quipaent and 
Mounting Details 

(b) Several knockout• are provided in the box; 
an1 one or th••• aay·be utilized tor cabling 

the neceaaary external conductors to the 
tePWtnal strip inside the box. 

(c) Thia unit 1• designed tor vall mounting. 
It -1 be aounted on a rela1 rack, however, 

b1 •an• ot tvo steel bare ahovn on the "T" 
drawing. 

(d) The 13-Z-l repeater haa been auperaeded 
b1 the 13-Z-2 type tor nev inatallat1ona. 

3.02 

(a) 

Relaz Rack T,:pe Repeater (13-Z-2) 

Thia repeater 1• provided on a mount1.ng 
plate unit 3-13/32" ~1de tor direct 

■ount1.ng on a standard relay rack. It 1a 
aaaellbled on a 3-13/32" mount1.ng plate in order 
to conserve apace. Some or the parts employed 
differ from those employed in the 13-Z-l re­
peater. It 1a constructed in accordance v1th 
part 11ata, conatruct1on details and v1r1.ng 1n­
tol'lll&tion contained in the tolloving Long Linea 
Department dravinga, which ma1 be ordered in the 
uaual eenner: 

I I 

201180-SD-124; 
201180-T-113; 

Schematic 
Wiring, !quipaent and 
Mounting Detail• 

• ti 
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(b) Th1a repeater 1a intended for inatallat1on 
on relay racks vh1ch are completely en­

closed 1n a cabinet or-caa1ng auch ae uaed at 
Civil Aernaut1c1 Ad•Sn11trat1on atatione and 
described 1n Appendix 2 or Section P30.908. 

\. INSTALLATION 

\.Ol Extension etat1on1 are ordinary neutral re-
ceiving only etationa v1th the holding 

-gnet or the operating vind1nt;a of their re~e1v-
1ng relays connected in eer1ee v1th the tip aide 
or the loop, See Figure 2 for loop connection• 
at atat1one vh1ch do not aupply c~rrent to the loop 
or repeater. 

-.02 When the rect1f1er for supplying current 1• 
located at an extension atation then that 

station shall be the nearest one, electrically, 
to the repeater and shall be located•on loop Jo, 1, 
The rece1 ving only machine should be connected a• 
in either Figure 3 or Figure-• (vh1c)l provide for 
cont1nuoua operation or the rectifier.) AAy 
connection• not ahovn 1hould be normal for equip­
went ueed. Kev 1n1t&llat1on1 1hould be installed 
per Figure-• 

-.03 The rect1f1er should be adjuated 1n 
accordance v1th 1natruct1one 1n the "P" 

1erie1 or Bell System Practice,. 

\ .o\ Detail• concerning th• required external. 
connection• for the 13-Z-l and the 13-Z-2 

repeater• are given 1n Figure•, and 6, reapect1v•­
ly vh1ch are reproduced fl'O■ 2029,-sD-124 and 
2048o-SD•l24, Care should be taken to ensure that 
a good gl'Ound connection 11 made to te1'111nal 8 in 
the ca1e of the cabinet repeater and to t~!'IDSnal 11 
on terminal atr1p B 1A the caee or the relay raok 
repeater. Thia 11 particularly iaportant 1r the 
rectifier 11 not located at the u.in 1tat1on. 
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-.o, The strapping and connection• required to be 
made at the terminal block of the repeater• 

are 1hovn 1n detail on Figures, and 6; informa­
tion perta1n1ng to the strapping and connection• 1s 
contained in lfotes 4, ,, 6, 7 and 8. In conaect1ng 
extension loops to the ·repeater, care should be 
taken to see that t1p c9nductors are connected to 
odd-numbered terminals on the block and ring con­
ductQrs to even-numbered terminals. 

,. LINEUP 

,.01 L1m1t1ng conditions applying to extension 
loops and extension atat1ona are given 1n 

tfotea land 3 or Figure, or 6. AnotheJ' l1m1t1ng 
cond1t1on 11 that not more than tvo repeater 1nputa 
ahal\ be connected 1n aeJ>1ea v1th any given 11&1n 
loop unless othe:rv1ae apec1f1oally authorized by 
c1rcu1t order. 

5,02 Detailed lineup 1nat:ruct1ons covering the 
extension J>epeater and extena1on stations are 

given 1n Note 7 or Figure 5 or 6. 

,.03 In connection v1th the lineup the cui-rent 1n 
the main loop should be checked and it 

necessary it should be adju1ted 1n the normal 
mann'lr. 

6 . plAIKTENANCE 

6.01 The. only normal u1ntenance required 1• 
routine checking and adjuat1ng or the 215-type 

relay and the aux111ary rect1f1er output. 

6.02 Before removing the 215-type :relay from the 
repeater the (:,;) key, vh1ch 1s pal't or the re­

peater, should be operated. Th1• v11L keep the 
main loop clo1ed a.nd v1ll hold the exten11on loopa 
1n a marking cond1t1on. After the :relay 1a re­
inserted the key ehould be :restored to 1ts nor.al 
poa1t1on. 

I I • 

I I 
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• NO'l'ES 

Not aore than • output loop, or Ji receivtns only atation, ahall 
b• a11oc1atAd vith any one reoe&ter. 

Adjuat rect1f1er 1n &ecordanoe v1th inatruetlona 1n •p• 1♦r1•1 
or 8.S.P. 

The total output loop length to be a11oc1ated vtth any one 
npeat♦r 1hall not exceed 10 m11••: 

If the rectifier !1 located on the premJ.1e1 vtth th• Np,tater 
then uae •A" v1r1ng. 

lf r-ectlfler 11 to be located at'• recelvi~ only atatlon then 
u,e •a11t vlr1ng and locate 1 t at the 1tatlon ne&Net the Npaat,11" 
on loop No. l.' In thl• caae the loop 1•118th between the re~atet­
&nd the rectifier ,hall not exceed, mllea. 

Vithtn 11.mitatlona of Note, l to ' atrapa V, X, Y and Z 1hould 
be applied•• required to obtain connectlon, torr, 2, 3, or, loop,. 
Alao COMICtion, Zl, z2, Z3, Yi, Y2, Mtd.Xl lhOuld be applied •• 
required 10 that not more t.h&n receiving •nlt at.at1ona are coMecttd 
to e.ny one ~epeater output. 

U•• •M" 1trap Yhen Ol&.in loop la oper&ted oeut~el. Under th11 
condlt1on &dJuet the curr-enta in tht repeater aa rollove: r 

I 
l. 

2. 

Vith armat~r• of (A} relay on Mrk adju1t (S) re,. to give 
output current or .060•,06, uips. CoMect meter 1n aerie, 
v1th auba. loop •t log 9 of conn. block. 
W1th arm.e.ture of (A) relay on .en.ark e.dJuat (A) rea. to give 
b1•• current or ,OJ0•.032, amp,. Conntct meter 1n 1tr1e1 
vlth b1aa ckt. at M" atrap of COM. block, I 

• 

3. Th• adju1toent or (A) re1. change• the loop currtnt 10 
atepa land 2 may need to be repeated several tlraea to 
arrtvt at final valuea. 
Wlth annature of (A) relay On 1pac• adJuat (C) raa. to glvt 
a Nlay b1a, current equal to that obtained 1J\ 2 above. Do 
not oht.ng• ad.Juat.ment or (A) Nata·tor. Connect meter in 
aer1•• vtth b1•• c1rcutt at •'t(' atrap or coM. bloc¥. 

8 Whtn aaln loop 11 or,erat•d polar omit -M" •trap. Under th1a 
condltlon adjuat tht currente 1n th• NPtat•r aa follova: 

1, Vith anuture or (A) Nlay on aa.rk adjuat {B) rea. to g1vt 
.060-,06, IJIPI, Wh•n •s• v1r1n,g 11 Ulld COMect INter in 
••r1et v1th euba, loop at lu.s 9 or conn. bloc¥, W'h•n·•A• 
vtr1ng 1a ua1d connect meter 1n atr1•• vl'Cltl Nct1t1er at 
•A• atrap. 

?. \11th armatuN ot {A) relay on ep.acs adju:!lt {C) Na. t-o «1ve 
.060-.06, up,. \/hen •s• v1rt0& 11 ueed connect IN't.er in 
11r1e, vtt.h c1rcu1t at lug 16 of COM, block. When -A• 
~1rlne 1• uaed ~~nnect meter 1n 1er1•t vtth NCtlfler at 
•A• •trap, 

Limit the length or the v1rea b1tve1n the 88•C filter and tht 18-a 
conn. block to l ·l/2 1nch•t. Do not aev th"• vtrcu 1.n toN· ·and 
ketp at ltaat 1/~ 1nc.h from adJae1nt vtr1ng. 

Prior to Iaaue 6 1 Fis.? vaa uot ahovn. The re-.ture, 1hovn 1.n 
F11. 2 aay be incorporated Jn exlstlng Npeatere by providing the 
relar baaa plat.t And llne and 1el1ctor Jack aaaeablJ ahovn ln P'J&, ' 
1n pace er the 8c3-B aowiting plate. 
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NOTES 

Wet aoN· th~,. 9'Utput loop, or~ reeetvt.ng onl1 1t&t1ona 
1ha~l be a,soclated ,)·u.h an7 one repeater. 

AdJu■ t rect1f1er 1n accordance vlth 1n,tMJet1on1 in P ••rt•• 
or 8.S.P. 

Th• total output locr l•n&th to b• 11,ociated vtth u7 one 
Npeater ah&ll not exceed 10 al.lea. 

Ir t.be NCt1f1er 1• located on th1 pr•a1.••• vlth tb1 r•~•t.er 
then uae •A" vtring, 

It Nct1t1er 11 to be located at a r1ceivtng only atat1on t.heu 
u11 •a• v1r1n, &nd locate it at the tt&tion neareat the Npeater 
on loop Jfo. l. In thia ca•• tht loop length b1tv11a. the rep••t•r. 
aiad tb• NCtitier •hall not exceed, ail••· 

Wttb1n 11.att.atioa.a ot·not•• l to , 1trap1 V, X, Y, and Z 
1hould bl applied•• requ.1Nd to obtain conn1ct1on, tor l, 2, 3 
or 4 loopa. Alao COMICtiona Z1, Z2, Z3, Y1, Y2, &n.d X1 lhould 
b• api,1114 •• Nqu.1Nd ao that not IION than 4 Noeivlnc only 
1tat1on1 &N conn.eoted to an7 oae NP•attr output . 

Uae ~ti' 1tnp When Min loop 11 operated neutral W\der t.h.11 aon­
d1t1on &dJu1t th• curNnt1 in th• rep,e•t•r a, tollov,. 

l. '11th a,-turo ot (A) Nl&f Oil 1D&rk··adJu1t (B) Re1. To 
&1ve output ourrent or .06~-.06, aap,. CoMect •Ur 
1ll 1erie1 Y1th !ube. loop at Lug lot conn. block B. 

2. '11th &flll&ture or (A) rel•r on 111&rk odJuot (A) NI, 
To give 'b1a1 carNnt ot .030 •. 032, amp1. connect •t-•r 1A 
1trie1 Ylth blaa ckt, at M strap or the (A) con.a.. block. 

3. Th• &dJu1taent or (A) R••· ch~•• the loop current 10 
St..tpa 1 &nd 2 M1 n•ed to be NJ)t&ted 11veral u .. , to 
arrive at t1.oal value,. 

,. Vlth armature or (A) rela7 on apaoe &4Ju1t (C) Rea. to 
&1ve a rel&J blaa ourNnt equal to th.at obtained in 2 above. 
Do not change ad.Ju1t.aant ot jAl r-e1i1tor, CoMtot •ter in 
11r1,a vith 'bl•• o1rou.1t at 'ti' ,trap er oonn. block. 

Vh•n Ml.D loop 11 operated polar omit "'tif •trap under t.hla 
oOAditlon adju1t th• curNnt, 1n the Npeater •• tollov1t 

l, '11th &Nl&ture ot (A) rela7 on aark adJuot (B) NI, to 
11~• .060-.06, l&PI, When,.,,. Yir1n,·11 Ultd COMtOt Mttr 
1n ••rl•• vith 1uba, loop at Lug lot the (8} conA, block, 
Yh•n ftAW v1r1n,g 11 Ulld OOn.GICt .. i.r 1n 11r1,, V1th 
r1ct1t1or at Lug 9 ot tho conn, block B, 

2. With ..... tW'I or (A) Nloy on •P••· adJuot (C) •••. 
to ,t·v• .060· ,06, UPI. Vh•n "Bft Yil"1n& 11 u11d OOMIOt 
MUr in ••r11a v1th c!rcu1t at Lu, 8 or oou. bleak 8 
Vhlft • A" Yi ring ~ \laid COft.lltOt •tt!" 1ft 11r111 V1 th 
Not1t1or at Lug 9 or tho conn. blool< 8. 

1.1JL1t tht 11111th ot t.h.e vir.1 betv••n th• 88-c f'llt•r Md th• 
18-8 conn. bloc~ to l 1/2 1nch11 do not 11v th••~ vir.1 in toN and 
koor It l•••t 1/\ lJlch troa adJac,at v1r11141. 
•01 Y1r1.ng, 


