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PROPRIETARY NOTICE 

The information contained in this publication is  the property 
of Northeast Electronics Corporation and may not be reproduced 
or used for manufacturing purposes or  disclosed to third parties 
without the written permission of Northeast Electronics Corpor- 
ation. 

WARRANTY 

NEC warrants al l  products manufactured or sold by NEC to 
be free f rom defects in materials and workrnanship, subject to 
the following terms and provisions. 

NECrs obligations under this warranty a r e  limited to repair- 
ing, adjusting, or replacing a t  our option, with reasonable prompt- 
ness,  any NEC product which shall within twelve (12) months after 
delivery to the original purchaser, and after normal and proper us- 
age, prove to be defective on NEC inspection, provided that the 
purchaser shall have reasonably inspected products when received 
and notified NEC of any apparent defects discovered within fifteen 
(1 5) days of receipt of shipment. NEC shall not be liable for any 
manufacturing costs of the buyer, lost profits or good will of the 
buyer, or  any other special or consequential damages sustained 
or expenses incurred by the buyer by reason of the use or  sale 
of any defective NEC product. 

No products may be returned to NLL except with our written 
permission. After receiving NEC factory authorization, material 
requiring repair or  replacement should be sent prepaid to the fac- 
tory accompanied by a written statement setting forth a s  complete- 
ly a s  possible the defects and the conditions under which they occur- 
red. Material delivered by NEC shall not be considered defective 
if i t  satisfactorily fulfills the buyer's performance requirements 
and/or is  in accordance wi'h approved samples. NEC's obligations 
on performance of products delivered shall be limited to comply- 
ing with specifications accompanying a purchase order or with pub- 
lished specifications on standard catalog items. This warranty does 
not extend to any NEC products which have been subject to misuse, 
neglect, accidents or  improper installation or applications, nor 
shall i t  extend to units which have been repaired or  substantially 
altered outside the NEC factory, nor to any associated instrumenta, 
equipment8 or  apparatus. This warranty i s  in lieu of a l l  other war- 
rantiee , express or  implied. 
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SECTION 1 
Section 1 

1 . 1  GENERAL. 

1. 2 The Model TTS 26B i s  a compact  pulse  s ig -  
naling tes t  s e t  designed to send pu lses  genera ted  
by e i ther  a built-in t rans i s to r ized  osc i l l a to r  o r  an 
ex t e rna l  sou rce ,  and to m e a s u r e  the 70 b reak  and 
speed of the t ransmi t ted  pu l s e s ,  o r  of pulses  
rece ived  f r o m  ex te rna l  s o u r c e s .  The 70 break  of 
the pu lses  t ransmi t ted  by the ins t rument  can  b e  
var ied  over  a wide range .  The speed of these 
pu lses  can  be var ied  i n  seven  d i s c r e t e  s t ep s .  

1 .  3 Signals can  be rece ived  o r  t ransmi t ted  on a 

loop o r  an E&M bas i s .  A s e r i e s  of jacks i s  provided 
l o r  the proper  connection to the par t i cu la r  c i r cu i t  
to be tes ted.  Switches and keys pe rmi t  the tes t -  
m a n  to s e t  up testing c i r cu i t s  for  different  combin- 
ations of sending and receiving on the bas i s  of 
loop, E k M ,  o r  a combination of both signaling 
s y s t e m s .  

1 . 4  The Model TTS 26B may be used  as  a pulse 
r epea t e r  o r  conve r t e r .  Signals f r o m  an ex te rna l  
c i r cu i t  may be applied to the EXT DIAL jack o r  
t e rmina l s  and used  to opera te  the in te rna l  pulsing 
r e l ay .  The 70 b reak  of this output s ignal  can  be 
va r i ed ,  and i t  can  be r e t r ansmi t t ed  on a loop o r  
an E & M  bas i s .  I t  can  be used  to con t ro l  ex te rna l  
c i r cu i t s  such  a s  voice -frequency signaling c i r cu i t s ,  
polar  duplex c i r cu i t s ,  e t c .  

might  d i s t o r t  the pulse  wave shape and thereby 
r e s u l t  i n  e r roneous  m e t e r  readings if the high 
impedance m e t e r  w e r e  used  d i rec t ly  on the c i r -  
cui t  under  t es t .  

1 .  6 The m e t e r  has  two s ca l e s  - one for  m e a s u r -  
ing 70 b r e a k  and the other  fo r  pulse  speed m e a -  
su r emen t s  i n  pu lses  pe r  second (PPS). The 
c o r r e c t  s ca l e  i s  obtained by switching the m e t e r  
c i rcu i t  to cor respond  to the se lec ted  mode of 
operat ion.  

1. 7 The TTS 26B may  be opera ted  f r o m  the 
48-volt  c en t r a l  office ba t te ry  o r  f r o m  a sui table  
subst i tute  such  as  an N E C  PS101. In  emergen -  
c i e s  a heavy duty 45-volt  d r y  ce l l  wil l  supply 
adequate power to the ins t rument  fo r  a sho r t  t ime .  

1 .  8 The s e t  i s  contained in  an aluminum ca r ry ing  
c a s e  with a removable ,  hinged cover  which inclu-  
d e s  a s to rage  compar tment  fo r  c o r d s ,  s m a l l  
tools ,  and such  i t e m s .  

1 .  9 Acces so ry  cove r s  a r e  available to provide 
additional functions which i nc r ea se  the v e r s  atility 
of the Model TTS 26B. These  can  be substituted 
f o r ,  o r  o rde r ed  i n  place of,  the removable  cover  
which normal ly  i s  supplied with the s e t .  A 
s epa ra t e  descr ip t ion  of each  of the cover  a cce s -  
s o r i e s  i s  supplied as  supplementary information.  

1. 5 Measu remen t s  may  be made  by connecting 
the h igh  impedance m e t e r  c i rcu i t  to the c i rcu i t  
under  t e s t  e i ther  d i rec t ly  o r  through a low imped-  
ance "s lave" r e l ay .  The m e t e r  s lave  r e l ay  i s  
par t i cu la r ly  useful  when testing c i r cu i t s  which 
have high capaci tance o r  inductance. Such c i rcu i t s  

1 .  10 A r e l ay  r a c k  mounted vers ion  of the TTS 26B 
i s  available i n  the f o r m  of the TTS  26BDR. 
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SECTION 2 

SPECIFICATIONS 

I 
2.  2 Table 2-1 L i s t s  the specif icat ions of the TTS 26B 

TABLE 2-1 

METER 
Ranges  

70 Break :  0'7'0 to 10070 
Speed: 0 to 25 pps 

Sca les  
70 Break :  170 divis ions 
Speed : 1 pps divis ions 

IMPEDANCE O F  MEASURING CIRCUITS 
Me te r  Circui t :  Approx. 7 ,500Q 
Me te r  Relay: Approx. 400Q 

FOR SPEED MEASUREMENTS 
Approx. 4 ,300Q 

SEND SIGNALS 
In te rna l  Osci l la tor :  4 , 6 , 8 , 1 0 ,  12,  

14 ,20  ~ u l s e s / ~ e c .  One addi- 
t ional frequency can  be instal led 
on spec ia l  o r d e r .  

Ex t e rna l  Dial: A s tandard  d ia l  o r  20 pps 
d i a l  may  be used  to genera te  
pu lses .  

70 B r e a k  Range: At l e a s t  12'7'0 to 85% 
Trans i t  t ime  <1 mi l l i sec .  

CONTROLS 

ADJ 70 BREAK 
METER CAL 
METER CIRCUIT Switch 
FUNCTION Switch 
PULSES P E R  SEC Switch 
RECEIVE Switch 
SEND Switch 
E X T  DIAL CIRCUIT Switch 
SEND and TEST Key Switch 
TWD-L Key Switch 
TWD-D Key Switch 
SEND Turnbutton Switch 
SPARK SUP Turnbutton Switch 
DROP E =G&O M -B&O 
DROP E =G&B M =B&O 
Toggle Switch 

Section 2 

JACKS 
1. EXT DIAL 
2.  SEND RELAY 
3. SEND 1 (LOOP) 
4 .  SEND 2 (LOOP) 
5. SEND B&G 
6. REC LOOP 
7. R E C  E & M  
8.  E 
9 .  M 

10.  LINE 
11. DROP 
12.  4 8 V o l t S ( - )  T ( + )  
13. 48  Volt S (t) T ( - )  
14.  EXT ADAPT (FOR ACCESSORIES) 
15.  D R O P E = G & O  M =B&O 

DROP E =G&B M =B&O 

SUPERVISORY LAMPS 
LINE ( E )  
DROP (M)  

POWER REQUIREMENTS 
48  vol ts  DC, 220rnA 
Operable  f r o m  approx. 40V to 55V 
Diode protect ion for  polar i ty  r e v e r s a l .  
24 volt DC operat ion available on 
spec i a l  o r d e r .  

SIZE 
14"w x 10"h x 8"d ( includes cove r )  

WEIGHT 
1 5 $ pounds 

RACK MOUNTED EQUIPMENT 
The Model TTS 26B i s  a l so  available 
fo r  bay mounting; i t  i s  cal led Model 
TTS 26BDR. I t  includes a telephone 
d i a l  a s  wel l  a s  a l l  the f e a tu r e s  of the 
portable  s e t .  

Any of the a c c e s s o r i e s  available 
f o r  the cover  of the TTS 26B c a n  be 
supplied on panels  f o r  bay mounting . 
Order ing  information wi l l  be supplied 
on  reques t .  
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Figure 3-1. Front Panel Controls 
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SECTION 3 

OPERATING INSTRUCTIONS 

3 . 1  GENERAL. 

3 . 2  Table 3-1 l i s t s  the functions of a l l  con t ro l s  and ind ica tors  shown indexed on  f ig .  3-1. P a r a g r a p h s  

3. 3 through 3. 1 9  provide the operat ing ins t ruc t ions .  

TABLE 3-1 

Index No. Control o r  
Indicator 

Funct ion 

SEND P P S  Switch - Provides  the following functions: 
1 .  Switches the power on o r  off. 
2 .  Controls  the pulse  r a t e  of the in te rna l  osc i l l a to r  fo r  
any one of the available seven  d i s c r e t e  pulse  r a t e s .  

ADJ 70 BREAK Provides  the means  for  adjusting the 70 break  of the 
POTENTIOMETER t ransmi t ted  pulses  f r o m  the in te rna l  osc i l l a to r  o r  f r o m  

an ex te rna l  d ia l .  

METER CAL Provides  the means  for  cal ibrat ing the m e t e r  c i r cu i t r y  
POTENTIOMETER 

FUNCTION SWITCH Prov ide s  the following functions i n  clockwise sequence: 

1 .  SEND a .  ON HOOK 
b. O F F  HOOK 

2 .  SEND AND 
REC 

3. CAL a .  ADJ 70 BREAK 
b .  CAL METER 

RECEIVE Switch P rov ide s  the following r ece ive  functions i n  clockwise 
sequence: 

1 .  B & G O N  LOOP 

2 .  LOOP 

3.  B&O (M) 

4 .  B&G (M)  

5 .  G&O (E) 

6 .  The final c lockwise position pe rmi t s  the SEND o r  SENE 
AND REC switch to con t ro l  both sending and receiving 
functions, a s  shown in  i t e m  6 following. 
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TABLE 3-1 

Index No. Control  o r  Function 

SEND o r  SEND AND Prov ide s  the following, sending modes i n  c lockwise sequence,  
RECEIVE switch when the rece ive  switch i s  in  f inal  c lockwise position: 

1. SEND LOOP,  REC G & B  

2 .  SEND LOOP,  REC LOOP 

3 .  E & M  LINE B&G on M 
DROP G&O on E 

4. E & M  LINE B&O on M (See Note 1) 

NOTE 1: The E lead s ta tus  i n  this mode  i s  control led by 
the DROP toggle switch.  

NOTE: The two SEND LOOP positions provide ident ical  
sending conditions; only the receiving functions 
a r e  different  in  these  posi t ions when this switch 
i s  used  to con t ro l  both sending and receiving 
functions . 

METER CIRCUIT P rov ide s  the following measu r ing  functions i n  clockwise 
switch sequence: 

1 .  0-25 P P S  ( P u l s e  Speed) 

2 .  70 BREAK DIRECT 

3. (5'0 BREAK T-HRU METER RELAY 

EXT DIAL CIRCUIT P rov ide s  the following modes  of operat ion of the ex te rna l  
switch d ia l  c i r cu i t  in  clockwise sequence: 

1 .  TALK a.  EM 
b.  R T  

2 .  DIAL RELAY B&G 

3 .  DIAL RELAY a .  LOOP 
b. M 
c .  E 

FUNCTION key switch P rov ide s  the following functions 

1. TEST L&D (opera ted  upward)  This  position disconnects  
the LINE and DROP, and the E and M jacks f r o m  acce s s  to 
other  c i r cu i t s  of the s e t .  The LINE ( E )  and DROP (M) l a m p  
r e l a y s  a r e  br idged on, and the LINE and DROP jacks a r e  
connected together  t ip to tip and r ing  to r ing .  

2 .  SEND DIAL (posi t ion no rma l )  

3 .  SEND OSC (opera ted  downward) 

3 - 2  
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TABLE 3-1 

Section 3 

I Index No. Control  o r  Funct ion 
Indicator  

LINE ( E )  key switch Provides  fo r  the connection of the following superv isory  
and measu remen t  functions toward the line: 

1 .  ON HOOK (opera ted  upward)  

2 .  MONITOR ( n o r m a l  position) 

3 .  O F F  HOOK (opera ted  downward) 

DROP (M)  key switch P rov ide s  fo r  the connection of the following superv isory  
and measu remen t  functions toward the line: 

1 .  ON HOOK (opera ted  upward)  

2.  MONITOR ( n o r m a l  position) 

3 .  O F F  HOOK (opera ted  downward) 

SEND turnbutton switch P rov ide s  the following SEND functions on the LOOP SIGNAL- 
ING jacks SEND 1  and SEND 2:  

1 .  SEND R T  ON 1 &2 (opera ted  clockwise)  

2 .  SEND SLEEVES (opera ted  counter  c lockwise)  
In  no rma l  u s e  this switch should be i n  the SEND R T  ON 1 &2 
position. The pr ic ipa l  u s e  fo r  the SEND SLEEVE position 
i s  fo r  spec ia l  applications whe re  d i r e c t  a cce s s  to the SENP 
re lay  a r m a t u r e ,  make ,  and b r eak  contacts  i s  de s i r ed  

SPARK SUP turnbutton In se r t s  an in te rna l  s p a r k  suppress ion  c i rcu i t  a c r o s s  the 
switch SEND RELAY CONTACTS. 

DROP toggle switch Dete rmines  the sending s ta tus  of the E lead ,  e i ther  ground 
and open o r  ground and ba t te ry .  

J acks  The following 3 1  0- type j acks a r e  provided f r o m  lef t  to right:  

1 .  EXT DIAL ( for  connecting an ex te rna l  d ia l ,  pulsing 
sou rce ,  o r  a telephone s e t )  

2 .  SEND RELAY ( for  d i r e c t  connection to the re lay  contacts)  

3 .  LOOP SIGNALING - SEND 1 

4.  LOOP SIGNALING - SEND 2 

5.  LOOP SIGNALING - SEND B &G 

I 6 .  LOOP SIGNALING - REC LOOP 

7 .  E AND M SIGNALING - REG E & M  
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TABLE 3-1 

Index No. Control  o r  
Indicator  

Function 

J acks  

TERMINALS 

LAMPS 

METER 

8. E AND M SIGNALING - E ( for  connection to the E lead)  

9 .  E AND M SIGNALING - M ( f o r  connection to the M lead)  

10 .  E AND M SIGNALING - LINE 

11 .  E AND M SIGNALING - DROP 

12.  48 VOLT, S =BATT,  T =GND 

13.  48 VOLT, S =GND, T =BATT 

The following t e rmina l s  a r e  provided: 

1 .  EXT ADAPT Connector - Prov ide s  fo r  connection to 
a cce s so ry  cove r s  (Loca ted  i n  upper  l e f t  of panel)  

2 .  E X T  DIAL Binding P o s t s  ( 2 )  - Prov ide s  for  connection 
of an ex te rna l  d i a l ,  s ou rce  of pu l s e s ,  o r  of a telephone 
s e t  ( located in  upper  lef t  of pane l ) .  

3 .  GND Binding P o s t s  - Prov ide s  a c c e s s  to the TTS 26B 
ground. 

Two superv isory  l a m p s ,  designated LINE ( E )  and DROP (M) 
a r e  provided to indicate  a busy ( l a m p  da rk )  o r  idle condition 
( l amps  lighted) on the l ine and d r o p  c i r cu i t s  to which the 
s e t  i s  connected, when E and M superv is ion  i s  p r e sen t  on 
the c i r cu i t s .  

P rov ide s  a display for  a l l  m e a s u r e m e n t s .  

OPERATING ADDENDUM 

The portable  ve r s i on  of this  ins t rument  has  been  
ca l ib ra ted  with the m e t e r  i n  the horizontal  position 
and the rack-mounted ve r s i on  with the m e t e r  i n  the 
ve r t i c a l  position. To  obtain the specified accu racy ,  
the i n s t rumen t  m u s t  be  opera ted  i n  the s a m e  position 
i n  which i t  w a s  ca l ib ra ted .  If i t  i s  de s i r ed  to opera te  
the i n s t rumen t  i n  another position, the i n s t rumen t  
m u s t  be  reca l ib ra ted  while the m e t e r  i s  i n  the 
de s i r ed  position. 



3. 3 The different  c i r cu i t s  which can  be s e t  up 
under  the cont ro l  of the RECEIVE, and the SEND 
o r  SEND AND REC switches a r e  shown in s impl i -  
fied f o r m  in  f igs .  3 -2 ,  3-3 and 3-4. These  i l lus -  
t r a t e  the c i r cu i t s  connected to the var ious  jacks 
for  different  positions of these switches when the 
FUNCTION switch i s  in  the SEND AND REC posi-  
tion. These  d i a g r a m s  s e r v e  a s  a quick r e f e r ence  
to de t e rmine  what t es t  connections a r e  being used.  

3 . 4  When the cover  of the s e t  has  been unlatched 
and opened i t  can  e 3.sily be detached by sliding i t  
to the r igh t .  If co rd s  o r  other  i t ems  s to red  in the 
cover  a r e  needed the hinged lid within the cover  
may  be opened by f i r s t  turning the thumbscrew 
which s e r v e s  a s  the la tch.  

3 . 5  CORDS 

TTS 26B 
Section 3 

3 . 6  Power  supply co rd  - This  co rd  should provide 
tip and s leeve  connections f r o m  the s e t  to48  volts dc  
(40 to 55  vo l t s ) .  I t  should have a 3 10-type plug on the 
end toward the s e t .  I t  should be i n se r t ed  into the s e t  
FIRST , and then connected to the power sou rce  in  -- 
o r d e r  to avoid blowing a fuse when connection i s  
made to the s e t .  F o r  the s a m e  r e a s o n i t  should be 
disconnected f r o m  the power sou rce  FIRST before 
i t  i s  removed  f r o m  the s e t .  Power  may  be obtained 
f r o m  the cen t r a l  office bat tery o r  f r o m  a N E C  PSI01  
power supply unit  o r  equivalent.  

3. 7 Sending and receiving tes t  co rd s  - Two - 
conductor co rd s  ( t ip  and r i ng )  a r e  sufficient for  
a l l  t e s t s  except those spec ia l  t es t s  requ i r ing  
d i r e c t  a cce s s  to the contacts  of the SEND r e l a y ,  

and t e s t s  involving sending on the s leeves .  F o r  

these spec ia l  t e s t s  a 3-conductor cord  ( t ip ,  r ing  
and s leeve)  i s  needed. All  c o r d s  should be equip- 
ped with a 310-type plug on the end toward the 
signaling tes t  s e t .  

3.  8 Monitoring and Superv isory  Lamps .  The tip 
of the E AND M SIGNALING LINE jack in  the s e t  
i s  connected to the tip of the DROP jack, and 
s im i l a r l y  the r ing of the LINE jack to the r ing of 
the DROP jack. Hence,  when the line and d r o p  
jacks of 3. t runk,  on the l ine s ide  of E and M s ig-  
naling equipment,  a r e  patched to these ,  the con- 
tinuity of the trunk i s  completed through the s e t .  
However ,  i t  should be noted that during the patch- 
ing oper  2tion an  interrupt ion i n  the continuity of 
the trunk i s  caused .  This  would r e su l t  in  3 hit  

that would be detr iment- t l  to any da t a  being t r an s -  
mit ted over  the t runk ,  no ma t t e r  how rapidly the 
patching operat ions a r e  made .  

3. 9 After completion of this patching, when the 
FUNCTION key i s  in the TEST L&D position and 
the LINE ( E )  and DROP (M)  keys  a r e  no rma l  ( a t  
MONITOR), r e l ay s  bridging on  the tip and r ing 
cont ro l  the LINE ( E )  and DROP (M) l amps  to 
indicate  whether  o r  not an idle o r  busy trunk i s  
connected through the LINE and DROP jacks.  Thus 
these l amps  wil l  be lighted to indicate idle trunk 
conditions, o r  d a r k  to indicate busy conditions. 

3. 10 A bridging tes t  of 70 b reak  may  be made  on 
an  E o r  M lead.  The FUNCTION switch i s  turned 
to SEND AND REC,  the METER CIRCUIT switch to 
70 BREAK DIRECT (do not u se  the low impedance 
THRU METER RLY posi t ion) ,  the TEST SEND key 
i s  r e s t o r e d  to SEND DIAL, and the RECEIVE switch 
i s  turned to the appropr ia te  E o r  M position. 
When the appropriate  E and M SIGNALING - E o r  
M jack i n  the s e t  i s  used ,  and if the t runk under  
t e s t  i s  in s e rv i ce  i t  i s  impor tan t  that the patch to 
i t s  E o r  M lead should be bridged only ( i .  e .  should 
not open the E o r  M lead of the t runk) .  

3. 11 A fu r t he r  application of this m e t e r  monitor-  
ing d i s cus sed  in the preceding paragraph  pe rmi t s  
an observat ion of the rece ived  70 b reak  to be made  
on the E o r  M lead while the s e t  i s  sending on the 
o ther  of these  leads .  F o r  this u se  theFUNCTION 
key m u s t  be  in  e i ther  the SEND DIAL o r  the SEND 
OSC position, with the switches involved in  send-  
ing s e t  a t  their  r equ i r ed  posi t ions.  

3 .12 SENDING SIGNALS WITH A PREDETERMINED 
% BREAK. 

3. 13 F ig .  3 -3 ,3 -3a ,  3-3b show in simplified 

schemat ic  f o r m  the c i rcu i t  fo r  sending i n  e ach  of 
the sendingposi t ions of the SEND o'r SEND AND 
REC switch. 

3 . 14  CALIBRATION FOR SENDING 70 BREAK -- 
PULSES. The m e t e r  of the TTS 26B m u s t  be ca l i -  
brated fo r  the supply voltage used .  When proper ly  
ca l ib ra ted ,  the s e t  wi l l  opera te  sa t i s fac tor i ly  
f r o m  a s tab le  voltage supply, and the METER CAL 
control  pe rmi t s  cal ibrat ion of the m e t e r  i f  the 
supply voltage does  not l i e  outside l im i t s  extending 
f r o m  40  volts to 55 vol ts .  
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3 .  15 SENDING LOOP SIGNALS. The following provides  the P rocedu re  for  Sending Loop Signals on a 
Loop Ci rcu i t  (See fig.  3-3a) :  

ACTION 

a.  With no power applied to the s e t ,  check the 
position of the m e t e r  pointer .  

b. After adjustment ,  back off the adjustment  
s c r ew  slightly to r emove  mechanica l  contact 
between the adjustment  s c r e w  and the m e t e r  
mechan i sm .  

RESULT 

It should be on the 100  line of the 70 b reak  s ca l e  
( m e t e r  e l e c t r i c a l  0 ) .  If i t  i s  off adjust the s c r e w  
on the f ron t  of the m e t e r  c a s e  to br ing i t  to this 

I 
l ine .  

This  comple tes  the mechanic  a1 adjustment  of I 
the m e t e r  e l e c t r i c a l  0. 

c .  FIRST i n s e r t  the 310- type plug of the power If connection i s  not made  in  this sequence a 
supply patch co rd  into the 48 VOLT jack of the s e t  ba t te ry  supply fuse  may blow. If the wrong 
observing that the proper  tip and s leeve  polar i ty ,  48-volt  jack i s  used  diode protect ion within the 
and then connect i t  to the 48-volt  dc  supply. s e t  wil l  p ro tec t  the s e t  f r o m  damage ,  but the 

I 
s e t  wil l  be inoperat ive in  succeeding s t ep s .  

d .  T u r n  the SEND P P S  switch to the de s i r ed  This  tu rns  the s e t  on.  The LINE ( E )  and DROP 
pulse  r a t e  if the in te rna l  osc i l l a to r  i s  to be used  (M) l amps  should light.  If they do light proceed + 

m 
a s  the sou rce  of s igna ls .  If a d ia l  o r  other  ex te r  - to s t ep  f .  If they do not l ight  proceed to s t ep  e .  
na l  sou rce  i s  to be used tu rn  the switch to any 
position except  PWR O F F .  

B 
e .  If the LINE ( E )  and DROP (M)  l amps  do not The lamps  should light.  If they s t i l l  do not ,  the 
light r emove  the dc  power supply f i r s t ,  then s e t  i s  probably not receiving power.  
change the 3 10-type plug to the other  48 VOLT 

I 
jack, and reconnect  the 48-volt  dc  power supply. I - 

f .  If the in te rna l  osci l la tor  i s  to be used  a s  the The in te rna l  osc i l l a to r  pu lses  a t  the r a t e  d e t e r -  
sou rce  of pu lses ,  opera te  the FUNCTION key to mined i n  s t ep  d .  If 3 dia l  o r  other  ex te rna l  
SEND OSC. If a d i a l  o r  other  ex t e rna l  sou rce  o r  sour.ce i s  to be  used  a s e r i e s  of z e r o s  mus t  be 
pulses  i s  to be u s e d ,  r e s t o r e  the FUNCTION key dialed during the ca l ib ra t ion  procedure .  
to the SEND DIAL, tu rn  the E X T  DIAL CIRCUIT 
to DIAL RLY -B&G,  and connect  the ex te rna l  d ia l  

I 
o r  other  sou rce  of pulsing to the EXT DIAL jack 
o r  t e rmina l s .  

I 
g. Tu rn  the FUNCTION switch to CAL METER. Adjust the METER CAL cont ro l  to obtain 0 on 

the 70 BREAK sca l e  of the m e t e r .  I 
T u r n  the FUNCTION switch to CAL 70 BREAK. Adjust the ADJ Oib BREAK cont ro l  to the de s i r ed  

% b reak  a s  indicated on the m e t e r .  If the d ia l  
i s  used  to genera te  the s ignal ,  d ia l  a s e r i e s  of 
z e r o s  when adjusting 70 b reak .  

i .  Tu rn  the FUNCTION switch to SEND AND REC.  

CAUTION 

When the TTS 26B i s  used  to pulse  
r e p e a t e r s ,  c a r r i e r  pulsing un i t s ,  e tc .  , 
c a r e  should be exe r c i s ed  to s imula te  
the pulsing sou rce  in the s y s t e m  under  
t es t .  In many c a s e s  the pulsing sou rce  

The s e t  i s  now ready  to send pu lses  a t  the 
requi red  speed  and 70 b reak .  Except  fo r  the 
SEND o r  SEND AND REC switch,  the positions 
of other- switches and keys  in  the s e t  a r e  i m m a -  
t e r i a l .  If the pulse  speed i s  changed the 70 break  
ca l ib ra t ion  should check.  The procedure  up  to 
this point applies to sending d r y  pulses  on a wet  
loop, o r  wet  pu lses  on a d r y  loop. To send d r y  
pu lses  on a wet  loop proceed with the remaining 



ACTION 

wil l  have a spa rk  suppress ion  c i rcu i t  
a c r o s s  the pulsing contacts .  Under these 
conditions, if the spa rk  suppress ion  in the 
TTS 26B i s  not used e r roneous  r e su l t s  wil l  
be obtained. If r equ i r ed ,  tu rn  the SPARK 
SUP turnbutton to ON, o therwise  u se  i t  in  
the O F F  position . 
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RESULT 

j. Tu rn  the SEND o r  SEND AND REG switch to 
e i ther  of the SEND LOOP posi t ions.  If the SEND 
LOOP-REC LOOP i s  used  the turnbutton switch 
i n  the lower lef t  co rne r  MUST be turned to SEND 
R T  ON 1&2 ( i t s  no rma l  position).  

k .  It i s  a s s umed  that the loop c i r cu i t  involved 
has  been turned down to t raff ic .  If i t  i s  nece s sa ry  
to d ia l  and talk on the c i r cu i t  over  which pulses  
a r e  to be  s en t ,  connect a telephone s e t  with a 
d ia l  to the EXT DIAL jack ( o r  t e rmina l s )  tip and 

r ing  with a 310-type plug on the co rd .  

1. Tu rn  the EXT DIAL CIRCUIT switch to DIAL 
RLY - B&G. 

m .  Res to r e  the FUNCTION key to SEND DIAL. 

n. Pa t ch  the c i r cu i t  on which d ia l  pu lses  a r e  to 
be  t ransmi t ted  to e i ther  of the LOOP SIGNALING- 
SEND 1 o r  2 jacks with a 2-or3-conductor  cord  
having a 310-type plug on the end toward the s e t ,  
using tip and r ing conductors .  

0. After dialing on the c i rcu i t ,  i t  i s  possible  to 
l i s t en  to the ringing and to talk on the c i r cu i t  by 
turning the EXT DIAL CIRCUIT switch to TALK 
EM.  

p. When the c i rcu i t  i s  p r epa red  to rece ive  d r y  
contact  pulses  they may  b e  sen t  on the c i rcu i t  
f r o m  the in te rna l  osc i l l a to r  by operat ing the 
FUNCTION key to SEND OSC. To send with the 
d i a l  of the telephone s e t  o r  with the d ia l  connected 
to the EXT DIAL jack o r  t e rmina l s ,  r e s t o r e  the 
FUNCTION key to SEND DIAL and t u r n  the EXT 
DIAL CIRCUIT switch to DIAL RELAY - B &G. 
This  a l so  appl ies  to a d r y  contact ex te rna l  source  
connected to the EXT DIAL jack o r  t e rmina l s .  
If the ex te rna l  source  suppl ies  wet  contact pu lses ,  
the EXT DIAL CIRCUIT switch should be turned 
to DIAL RELAY -LOOP. 

s teps  of this paragraph .  If i t  i s  de s i r ed  to send 
bat tery and ground,  o r  bat tery and open on a 
d r y  loop, such  a s  into the d r y  winding of a r e l ay  
omi t  the remaining s teps  of this paragraph  and 
follow Note 1. 

I t  i s  i m m a t e r i a l  which SEND o r  SEND AND REC 
position i s  used  un less  conditions for  receiving 
measu remen t s  a l so  m u s t  be control led.  The 
type of receiving measu remen t s  would be con- 
t rol led if this switch i s  used to es tab l i sh  both 
sending and receiving conditions. 



TTS 26B 
Section 3 

SEND OR SEND AND RECEIVE 
SWITCH POSITION 

SENDING CIRCUITS 
The .circuits shown below ore selected by the 
SEND OR SEND AND RECEIVE switch. 
Contocts ore shown in the molte or of f  
hook position. 

SEND " F - ~ F  
20 

SEND 
LOOP 

REC 
LOOP 

r(E AND M LINE 

I 
I 

SEND RT ON I AND 2 ' 
SEND SLEEVES 3 

.O OO 
SIGNALING 

E AND M DROP fm 

E AND hl [ L'Nr ~ ~ 3 , p ~ 4 J v D c  
SIGNALING 

tG S G  1 

E AND M 
SIGNALING & 

I 

NOTE; In this position of the switch 
The E lead status i s  also 
controlled by the DROP toggle switch 

Figure  3 - 2  SEND CIRCUITS 
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NOTE 1: To send ba t te ry  and ground,  o r  bat tery and open on a d r y  loop, a s  into the d r y  winding of 
a r e l a y ,  the preceeding i s  followed through s t ep  h. Then ( the FUNCTION key being r e s t o r e d  
to SEND DIAL and the ex te rna l  sou rce  being patched to the EXT DIAL jack o r  t e rmina l s )  
the EXT DIAL CIRCUIT switch should be turned to DIAL RELAY-LOOP, and the SEND o r  
SEND AND REC switch to the E & M  - LINE ( E  =G&O, M =B&G) position for  sending ba t te ry  
and ground,  o r  the E&M-LINE ( E  =G&O, M =B&O) position for  sending ba t te ry  and open. 
The c i rcu i t  over  which the pulses  a r e  to be sen t  i s  patched to the LOOP SIGNALING-SEND 
B&G jack,  tip and r ing ,  with a 2 -  o r  3-conductor co rd  having a 310-type plug on the end 
toward the se t .  

3 .16  SENDING ON THE E OR M LEAD. The following provides  the procedure  for  Sending Signals on 
e i ther  the E lead o r  the M lead.  

ACTION RESULT 

a .  With no power applied to the s e t ,  check the I t  should be on the 100 l ine of the 410 BREAK sca l e  
position of the m e t e r  po in te r .  ( m e t e r  e l e c t r i c a l  0 ) .  If i t  i s  off adjust  the s c r e w  

on the f ron t  of the m e t e r  c a s e  to b r ing  i t  to this  
l ine.  

b .  After adjustment ,  back off the adjustment  
s c r e w  slightlyto r emove  mechanica l  contact  
between the adjustment  s c r e w  and the m e t e r  
mechanism.  

c .  FIRST i n s e r t  the 3 10- type plug of the power 
supply patch co rd  into the 48 VOLT jack of the s e t  
observing the proper  tip and s leeve  polar i ty ,  and 
then connect i t  to the 48-volt  dc  supply. 

d .  T u r n  the SEND P P S  switch to the d'esired 
pulse  r a t e  if the in te rna l  osci l la tor  i s  to be used  
a s  the sou rce  of s igna ls .  If a d ia l  o r  o ther  ex te rna l  
sou rce  i s  to be  u s e d ,  t u rn  the switch to any 
position except PWR O F F .  

e .  If the LINE ( E )  and DROP (M)  l amps  did not 
l ight  remove  the dc  power supply f i r s t ,  then 
change the 310-type plug to the other  48 VOLT 
jack and then reconnect  the 48-volt  dc  power supply. 

f .  If the in te rna l  osci l la tor  i s  to be used  a s  the 
sou rce  of pu lses ,  opera te  the FUNCTION key to 
SEND OSC. If s d i a l  o r  other  extern21 sou rce  of 
pu lses  i s  to be u sed ,  r e s t o r e  the FUNCTION key 
to SEND DIAL. Tu rn  the EXT DIAL switch to 
DIAL RELAY -B&G,  and connect  the ex te rna l  d ia l  
o r  other  sou rce  of pulsing to the EXT DIAL jack 
o r  t e rmina l s ,  t ip and r ing .  

g .  T u r n  the FUNCTION switch to CAL METER.  

h. Tu rn  the FUNCTION switch to CAL '$0 BREAK. 

This  comple tes  the mechanical  adjustment  of 
the m e t e r  e l e c t r i c a l  0. 

If connection i s  not made  in this sequence a 
bat tery supply fu se  may  blow. If the wrong 48-  
volt  jack i s  used  diode protect ion within the s e t  
wi l l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  
wi l l  be inoperat ive in  succeeding s t ep s .  

This  tu rns  the s e t  on. The LINE ( E )  and DROP 
(M)  l amps  should l ight .  If they do light proceed 
to s t ep  f .  If they do not l ight  proceed with s t ep  e .  

The l amps  should light.  If they s t i l l  do not the 
s e t  probably i s  not receiving power.  

The in te rna l  osc i l l a to r  pu lses  a t  the r a t e  d e t e r -  
mined i n  s tep  d .  If a d i a l  o r  o ther  ex te rna l  sou rce  i s  
u sed ,  a s e r i e s  of z e r o s  m u s t  be  dialed o r  the 
ex t e rna l  sou rce  m u s t  be opera ted  during the 
ca l ib ra t ion  procedure .  

Adjust the METER CAL cont ro l  to obtain 0 on 
the 70 BREAK sca l e  of the m e t e r .  

Adjust the ADJ '$0 BREAK cont ro l  to the de s i r ed  
'$0 b reak  a s  indicated on the m e t e r ,  If a d ia l  i s  
used  to genera te  the signal, dial a series of 

z e r o s  when adjusting to the d e s i r e d  70 b reak .  
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The RECEIVE CIRCUITS shown at  lef t  
ore selected either by the first clockwise 
positions o f  the RECEIVE sw~tch  or by 
the SEND OR SEND AND RECEIVE switch 
when the RECEIVE switch i s  In its f inal  
clockwise posi t lon~ 

RECEIVE CIRCUITS 

SEND OR SEND AND 
RECEIVE switch 
position. 

0-25PPS THRU METER RELAY 

SLAVE 

LOOP 
SIGNALING w OO 

RECEIVE SWITCH SEND OR SEND 
AND RECEIVE 
SWITCH 

0 - 2 5 p p s  THRU METER RELAY 
SLAVE 

SEND OR SEND 
AND RECEIVE 
SWITCH. 

REC LOOP 

$: O0 

LOOP 
SIGNALING 

RECEIVE SWITCH -4BVDC 

0-31PPS THRU METER RELAY - 5; SIGNALING E AND M I Mop " "oB:mp 
% BREAK 

n 

o o EA; 'D"MUVT~ 3 % 
O0 "3 

SEND OR SEND 
AND RECEIVE 
SWITCH. 

\NOTE, in this posi t~on 
the stotus of the E lead 
is also controlled by the 
DROP toggle switch 

E AND M DROP REC B AND G (MI  rC 
0 - 2 5  p p s  THRU METER RELAY 

n SLAVE 

DROP 1 
I E AND M 

.."p 0 0  

SIGNALING 

A,",'", 0 d 
SEND OR SEND 
AND RECEIVE 
SWITCH. 

d 
RECEIVE SWITCH 

L -  - - -_ I  b' I 
-48  VDC 

REC GAND 0 ( E )  r' 
SEND OR SEND 
AND RECEIVE 

LlNE 

E 

REC 
AND M 

E AND M 
*;40 SIGNALING 

d 
RECEIVE SWITCH , . 

- 4 8  VDC 
SWITCH. 

REC GANDO(E1 

[' 
, ,, ,,, THRU METER RELAY 
V-c i l  r r a  n SLAVE 

LlNE 

(1 A-rSPoBREAK Ypps DIRECT 1 " 1 E AND M 
SIGNALING 

SEND OR SEND 
AND RECEIVE 
SWITCH. 

REC 
AND M 

RECEIVE SWITCH - 4BVDC 

Figure 3 - 3  RECEIVE CIRCUITS 
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ACTION 

i .  Tu rn  the FUNCTION switch to SEND AND REC.  

CAUTION 

When the TTS 26B i s  used  to pulse  r e p e a t e r s ,  
c a r r i e r  pulsing un i t s ,  e tc .  c a r e  should be 
exe r c i s ed  to s imul ta te  the pulsing sou rce  in  
the s y s t e m u n d e r  t es t .  In many c a s e s  the 
pulsing sou rce  wil l  have a spa rk  suppress ion  
c i r cu i t  a c r o s s  the pulsing contac t s .  Under 
these conditions, if the spa rk  suppress ion  
in  the TTS 26B i s  not used  e r roneous  r e su l t s  
wi l l  be obtained. If r equ i r ed ,  tu rn  the 
SPARK SUP turnbutton to ON, o therwise  
i t  should r e m a i n  in the O F F  position. 

j.  To  send on the M lead of a t runk with E and M 
superv is ion  tu rn  the SEND o r  SEND AND REC 
switch to E&M-LINE ( E  =G&O,  M -B&G) for  
sending ba t t e ry  and ground,  o r  to E&M-LINE 
( E  =G&O,  M =B&O) for  sending ba t te ry  and open. 

k .  I t  i s  assumed that the trunk involved ha s  been 
turned down to t raff ic .  Pa t ch  the M lead  of the 
t runk to the r ing  of the LINE jack o r  to the tip of 
the M jack . 

1. To send pu lses  f r o m  the in te rna l  osc i l l a to r  
ope ra t e  the FUNCTION key to SEND OSC. To 
send with the d ia l  of a telephone s e t ,  o r  with a 
d ia l  connected to the EXT DIAL jack o r  t e rmina l s  
r e s t o r e  the FUNCTION key to SEND DIAL and 
tu rn  the EXT DIAL CIRCUIT switch to DIAL 
RELAY-B&G. This  a lso appl ies  to a d r y  contact 
ex t e rna l  sou rce  connected to the EXT DIAL jack 
o r  t e rmina l s .  If the ex te rna l  sou rce  suppl ies  wet  
contact  pu lses  the EXT DIAL CIRCUIT switch 
should be turned to DIAL RELAY -LOOP (See Note 1 ) .  

m .  To send on the E lead of a t runk with E and M 
supe rv i s i on ,  tu rn  the SEND o r  SEND AND REC 
switch to E&M-DROP ( E  =G&O, M =B&G)  o r  to 
E&M-DROP ( E  =G&O, M =B&O).  F o r  sending 
ground and open the c i r cu i t  f o r  the E lead  i s  the 
s a m e  i n  both c a s e s .  However ,  in  the l a t t e r  posi-  
tion of the switch ( ex t r eme  clockwise)  the toggle 
switch in  the upper  left-hand co rne r  of the panel 
m u s t  be operated to the DROP-E =G&O posi t ion 
for  sending ground and open. (See Note 1 ) .  

RESULT 

The s e t  i s  now ready  to send pulses  a t  the 
r equ i r ed  speed and O/o break .  With the exception 
of the SEND o r  SEND AND REG switch,  the 
positions of switches and keys i n  the s e t  other  
than those covered  a r e  imma te r i a l .  If the pulse  
speed i s  changed the O/o break  ca l ib ra t ion  should 
be checked.  

n. I t  i s  a s sumed  that the t runk involved ha s  been 
turned down to t ra f f ic .  P a t c h  the E lead  of the 
t runk to the tip of the DROP jack (do not u s e  the 
E jack) .  
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SELECTED BY RECEIVE SWITCH 
ONLY, FOR ALL POSITIONS OF 
EXCEPT EXTREME CLOCKWISE 
POSITION 

REC BAND G ON LOOP rl. 

REC LOOP rC 

I 

I O SELECTED BY SEND OR SEND AND 
I RECEIVE SWITCH ONLY, WHEN 

RECEIVE SWITCH IS IN EXTREME 
+ CLOCKWISE POSITION 

" 

S I Z G  {D v,, i - 
I 0-25 PpS -48VDC ' % BREAK DIRECT 

O% BREAK THRU METER RLY 

I 
METER CIRCUIT I 

SWITCH I 
I 

I 

PPS SCALE 

-4BVDC 

METER CIRCUIT 
SWITCH 

Figu re  3 - 3 a  METER CIRCUIT 
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RESULT 

o .  To send pu lses  f r o m  the in te rna l  osc i l l a to r  
opera te  the FUNCTION key to SEND OSC. To 
send with the d ia l  of a telephone s e t ,  o r  with a 
d ia l  connection to the EXT DIAL jack o r  t e rmina ls  
r e s t o r e  the FUNCTION key to SEND DIAL and 
tu rn  the EXT DIAL CIRCUIT switch to DIAL 
RELAY- B&G. This  a l so  appl ies  to a d r y  contact  
ex te rna l  sou rce  connected to the EXT DIAL jack 
o r  t e rmina l s .  If the ex te rna l  sou rce  suppl ies  wet  
contact pu lses ,  the EXT DIAL CIRCUIT switch 
should be turned to DIAL RELAY -LOOP. (See 
Note 3) .  

NOTE 2: If i t  i s  de s i r ed  to send ground and ba t te ry  the SEND o r  SEND AND REC switch m u s t  be in  
the e x t r e m e  clockwise position and the DROP toggle switch m u s t  be  operated to DROP - 
E =G&B.  

NOTE 3: If the t runk t e s t  i s  patched through the LINE and DROP jacks of the TTS  26B and the s e t  
i s  sending on the M lead ,  the t runk may be made  busy toward the d rop  by operat ing the 
DROP (M)  key to O F F  HOOK Simi la r ly ,  sending on the E lead  the t runk may  be  made  busy 
toward the line by operat ing the LINE ( E )  key to O F F  HOOK. This  i s  shown in  schemat ic  
f o r m  in  fig.  3-2. 

3.  17 MEASURING 70 BREAK O F  A RECEIVED SIGNAL. In a l l  these measu remen t s  i t  i s  impor tan t  to 
adjust the METER CAL cont ro l  to take into account the voltage d r o p  a c r o s s  any r e s i s t ance  between the 
sou rce  of the s igna ls  and the measu r ing  s e t .  This  i s  accomplished while the METER CAL cont ro l  i s  
being adjusted,  by having a s h o r t  c i r cu i t  o r  off hook p r e sen t  a t  the sou rce  of s igna ls .  I t  a lso i s  impor t -  
ant that this adjustment  should be made  AFTER the receiving mode of the measur ing  s e t  ha s  been es tab-  
l ished by the RECEIVE switch ( o r  the SEND o r  SEND AND REG switch if this switch cont ro l s  the 
receiving a s  wel l  a s  the sending modes) .  If another TTS 26B i s  being used  a s  the sou rce  of s igna ls ,  the 
off hook may be applied to the t runk by opening i t s  FUNCTION switch to SEND-OFF HOOK. 

3 .18  MEASURING 70 BREAK ON LOOP CIRCUITS. The following provides  the procedure  for  Measuring 
70 B r e a k  on Loop Ci rcu i t s  (See fig. 3-3a):  

ACTION RESULT 

a. TNith no power applied to the s e t ,  check the It should be  on the 100 l ine of the 70 BREAK 
position of the m e t e r  pointer .  s c a l e  ( m e t e r  e l e c t r i c a l  0 ) .  If i t  i s  off adjust  the 

s c r e w  on the f ron t  of the m e t e r  c a s e  to br ing i t  
to this l ine .  

b. After  adjustment ,  back off the adjustment  
s c r e w  slightly to r emove  mechanica l  contact  
between the adjustment  s c r e w  and the m e t e r  
mechanism.  

This  comple tes  the mechanical  adjustment  of the 
m e t e r  e l e c t r i c a l  0 .  

c. FIRST i n s e r t  the 310-type plug of the power If connection i s  not made  in  this sequence a 
supply patch co rd  into the 48 VOLT jack of the ba t te ry  supply fuse  may  blow. If the wrong 48- 
s e t  observing the proper  tip and s leeve  polar i ty ,  volt  jack i s  used  diode protect ion within the s e t  
and then connect i t  to the 48-volt dc supply. wi l l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  

wil l  be inoperat ive in  succeeding s t ep s .  
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ACTION 

d.  Tu rn  the SEND P P S  switch to any position 
except  PWR O F F .  

RESULT 

This  tu rns  the s e t  on. The LINE ( E )  and DROP 
(M)  l a m p s  should light.  If they do light proceed 
to s t ep  f .  If they do not l ight proceed to s t ep  e .  

e .  If the l amps  did not l ight r emove  the dc  power 
supply f i r s t ,  then change the 310-type plug to the 
o ther  48 VOLT jack,  and then reconnec t  the 48- 
volt  dc  power supply. 

f .  F o r  wet  loop c i rcu i t s  tu rn  the RECEIVE switch 
to B&G ON LOOP,  o r  if this  switch i s  used  in 
the fully c lockwise position to t r an s f e r  con t ro l  to 
the SEND o r  SEND AND REC switch,  tu rn  the 
( l a t t e r )  switch to SEND LOOP-REC B & G .  F o r  d r y  
loop c i r cu i t s  t u rn  the RECEIVE switch to REC 
LOOP,  o r  if this  i s  used  in  the fully c lockwise 
position to t r a n s f e r  con t ro l  to  the SEND o r  SEND 
AND REC switch,  tu rn  that ( l a t t e r )  switch to 
SEND LOOP-REC LOOP. If the s e t  i s  being used  
f o r  s imultaneous sending with this switch i n  the 
SEND LOOP-REC LOOP position, the turnbutton 
i n  the lower left  c o r n e r  of the panel  MUST be  
turned to SEND R T  ON 1 & 2 .  

The l amps  should light.  If they s t i l l  do not the 
s e t  probably i s  not receiving power.  

1 

g.  T u r n  the METER CIRCUIT switch to 70 BREAK 
DIRECT. 

If the c i r cu i t  ha s  high inductance o r  capaci tance 
that m a y  d i s t o r t  the pulse  wave shape ,  the 
METER CIRCUIT switch should be  turned to 
70 BREAK THRU METER RELAY instead o r  

I 
e r roneous  read ings  may  be obtained. 

h.  The FUNCTION, LINE ( E )  AND DROP (M) 
keys  should be  no rma l  un less  r equ i r ed  for  s imul -  
taneous sending. The EXT DIAL CIRCUIT switch 
i s  not i n  the measu r ing  c i rcu i t .  The SPARK S U P .  
turnbutton i s  not involved. 

i. I t  i s  assumed that the loop c i r cu i t  involved 
ha s  been  turned down to t ra f f ic .  At the measur ing  
TTS 26B patch the c i rcu i t  to the LOOP SIGNAL- 
ING-REC LOOP jack, with a co rd  having 3 310 
type plug on the end toward the s e t .  If a wet  loop 
i s  involved the ba t t e ry  ( - )  should b e  on the tip and 
ground (t) on the r ing.  

j .  Reques t  an off hook o r  s h o r t  c i r cu i t  a t  the 

point w h e r e  the s ignals  a r e  to be applied. 

k. T u r n  the FUNCTION switch to CAL METER.  

1. Turn  the FUNCTION switch to SEND ANDREC, 
and r eques t  the d i s tan t  end to send the s ignal  to 
be  m e a s u r e d  instead of the off hook o r  sho r t  c i r -  
cuit .  

Adjust the METER CAL cont ro l  to obtain 0 on 
the 70 BREAK sca l e  of the m e t e r .  

Read  the 7'0 BREAK on the O/o BREAK sca l e  of the 
m e t e r  of the s e t  a t  the measur ing  end. 1 
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3. 1 9  MEASUR_INC; 70 BREAK ON THE M LEAD. The following provides for  Measuring 70 Break  on an 
M lead (See fig. 3-3b): 

ACTION RESULT 

a. With no power applied to the s e t ,  check the 
position of the me te r  pointer.  

I t  should be  on the 100 line of the 70 BREAK sca le  
( m e t e r  e lec t r ica l  0. ) If i t  i s  off adjust the screw 
on the front  of the me te r  ca se  to bring i t  to 
this l ine.  

b .  After adjustment back off the adjustment screw This completes  the mechanical  adjustment of 
slightly to remove mechanical  contact between the the me te r  e lec t r ica l  0. 
adjustment s c r ew and the me te r  mechanism. 

c .  FIRST in se r t  the 310- type plug of the power If connection i s  not made in this sequence a 
supply patch cord  into the 48 VOLT jack of the bat tery supply fuse may blow. If the wrong 48- 
s e t  observing the proper  tip and sleeve polar i ty ,  volt jack i s  used diode protection within the s e t  
and then connect i t  to the 48-volt dc  supply. will  protect  the s e t  f r o m  damage ,  but the s e t  

will  be inoperative in succeeding s teps .  

d .  Turn  the SEND P P S  switch to any position This  turns the s e t  on. The LINE ( E )  and DROP 
except PWR O F F .  (M) lamps  should light. If they do light proceed 

to s tep  f .  If they do not light proceed to s tep  e .  

e .  If the lamps did not light remove the dc  power The light should light. If they s t i l l  do not the 
supply f i r  s t ,  then change the 31 0- type plug to the s e t  probably i s  not receiving power. 
other  48 VOLT jack, and then reconnect  the 48-  
volt dc power supply. 

f .  To m e a s u r e  70 break  of ba t te ry  and open pulses  
on the M lead turn the RECEIVE switch to REC 
B&O, (bf) o r  i f  this switch i s  used in the fully 
clockwise position to t ransfer  control  to the SEND 
o r  SEND AND REC switch turn that ( l a t t e r )  
switch to E&M - DROP, E =G&O, M =B&O. To 
m e a s u r e  70 break  of ba t te ry  and ground pulses 
on the M lead turn the RECEIVE switch to REC 
B&G (M) o r  if this switch i s  used fully clockwise 
to t ransfer  control  to the SEND o r  SEND ANDREC 
switch turn  the ( l a t t e r )  switch to E&M-DROP 
E =G&O, M =B&G. 

g. Turn  the METER CIRCUIT switch to 70 
BREAK DIRECT. 

If the c i rcu i t  has high inductance o r  capacitance 
which may d is tor t  the pulse wave shape the 
METER CIRCUIT switch should be turned to 
70 BREAK THRU METER RELAY o r  e r roneous  
readings may be obtained. 

1 h. The FUNCTION, LINE ( E )  and DROP (M) 
keys should be normal  unless  requi red  for  
simultaneous sending. The LINE ( E )  key may 
be  operated to O F F  HOOK to make  the trunk 

1 busy toward the line. The  EXT DIAL CIRCUIT 
switch i s  not i n  the measuring c i rcu i t .  The 
SPARK S U P  turnbutton i s  not involved. 
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RESULT 

i .  I t  i s  assumed that the t runk with E and M 
supervis ion has  been turned down to t raff ic .  At 
the measur ing  TTS 26B patch the M lead of the 
t runk to the r ing  o r  the DROP jack o r  to the r ing 
of the E AND M SIGNALING-REC E & M  jack, with 
a cord  having a 310-type plug on the end toward 
the s e t .  

j .  Reques t  an off hook o r  a sho r t  c i r cu i t  on the 
trunk to the point whe re  the s ignals  a r e  to be 
applied. 

k .  T u r n  the FUNCTION switch to CAL METER Adjust the METER GAL cont ro l  to obtain 0 on 
the 70 BREAK sca l e  of the m e t e r .  

1. Tu rn  the FUNCTION switch to SEND AND REG, Read the 70 b reak  on the '$0 BREAK sca l e  of the 
and r eques t  the dis tant  end to send the s ignal  to be m e t e r  of the s e t  a t  the measur ing  end. 
m e a s u r e d  instead of the off hook o r  sho r t  c i r cu i t .  

3 . 2 0  ---- MEASURING PERCENT BREAK ON THE E LEAD: The following provides  the procedure  for  ------ 
Measuring TO B r e a k  on an E lead  (See fig.  3-3c) :  

ACTION RESULT 

a .  With no power applied to the s e t ,  check the I t  should be  on the 100 l ine of the '70 BREAK sca l e  
posi t ion of the m e t e r  pointer .  ( m e t e r  e l e c t r i c a l  0 ) .  If i t  i s  off adjust the 

s c r e w  on the f ron t  of the m e t e r  c a s e  to br ing i t  
to this  l ine .  

b. After adjustment  back off the adjustment  
s c r e w  slightly to r emove  mechanica l  contact 
between the adjustment  s c r e w  and the m e t e r  
mechan i sm .  

c .  FIRST i n s e r t  the 310-type plug of the power 
supply patch co rd  into the 48 VOLT jack of the s e t  
observing proper  tip and s leeve  polar i ty ,  and then 
connect i t  to the 48-volt  dc  supply. 

d .  T u r n  the SEND P P S  switch to any position 
except  PWR O F F .  

e .  If the l amps  did not l ight r emove  the dc  power 
supply f i r s t ,  then change the 310-type plug to the 
other  48 VOLT jack,  and then reconnect  the 48- 
volt  dc  power supply. 

This  comple tes  the mechanic  a1 adjustment  of the 
m e t e r  e l e c t r i c a l  0. 

If connection i s  not made  i n  this sequence a 
ba t te ry  supply fuse  may  blow. If the wrong 48- 
volt jack i s  used diode protect ion within the s e t  
wil l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  
wil l  be inoperat ive in  succeeding s t e p s .  

This  tu rns  the s e t  on. The LINE ( E )  and DROP 
(M)  l amps  should light.  If they do light p roceed  
to s tep  f .  If they do not l ight p roceed  with s t e p  e .  

The l amps  should l ight .  If they s t i l l  do not the 
s e t  probably i s  not receiving power.  

f .  To  m e a s u r e  70 BREAK of ground and open 
pu lses  on the E lead tu rn  the RECEIVE switch to 
REC G&O ( E ) ,  o r  i f  this switch i s  used  i n  fully 
c lockwise position to t r an s f e r  con t ro l  to the SEND 
o r  SEND AND REC switch t u rn  the ( l a t t e r )  switch 
e i ther  to E & M  LINE, E =G&O,  M =B&G o r  to 

E&M-LINE E =B&O,  M =B&O.  
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ACTION RESULT 

g. Tu rn  the METER CIRCUIT switch to 70 
BREAK DIRECT. 

h. The FUNCTION, LINE (E)  and DROP (M)  keys  
should be no rma l  un less  requ i red  for  s imultaneous 
sending.  The DROP (M) key may  be operated to 
O F F  HOOK to make  the t runk busy toward the 
d rop .  The EXT DIAL CIRCUIT switch i s  not i n  
the measu r ing  c i r cu i t .  The SPARK SUP turnbutton 
i s  not involved. 

i .  I t  i s  assumed that the trunk with E and M 
superv is ion  has  been turned down to t ra f f ic .  At 
the measur ing  TTS 26B patch the E lead  of the 
t runk to the E jack ( t i p ) ,  the tip of the LINE jack, 
o r  the tip of the REC E & M  jack, with a co rd  
having a. 31 0 -  type plug on the end toward the s e t .  

j. Reques t  an off hook o r  a sho r t  c i r cu i t  on the 
t runk at the point w h e r e  the s ignals  a r e  to be 
applied. 

k .  T u r n  the FUNCTION switch to CAL METER.  

If the c i r cu i t  has  high inductance o r  capaci tance 
which may d i s t o r t  the pulse  wave shape  the 
METER CIRCUIT switch should be turned to 
70 BREAK 'I'HRU RELAY instead o r  e r roneous  
readings may  be obtained. 

Adjust the METER CAL cont ro l  to obtain 0 on 
the % BREAK sca l e  of the m e t e r .  

1. Tu rn  the FUNCTION switch to SEND ANDREC, Read the 70 b reak  on the 70 BREAK sca l e  of the 
and r eques t  the dis tant  end to send the s igna l  to be m e t e r  of the s e t  at  the measur ing  end.  
m e a s u r e d  instead of the off hook o r  sho r t  c i r cu i t .  

3 . 2 1  MEASURING THE PULSE SPEED O F  A SIGNAL. The following provides  the procedure  for  Mea-  --- ----- - ----- 
sur ing  the Pu l s e  Speed of a Signal: 

ACTION RESULT 

a .  With no power applied to the s e t ,  check the 
position of the m e t e r  pointer .  

I t  should be on the 0 l ine  of the P P S  s ca l e  
( m e t e r  e l e c t r i c a l  0) .  If i t  i s  off adjust the s c r e w  
on the f ron t  of the m e t e r  c a se  to br ing i t  to 
this l ine.  

b.  After  adjustment ,  back off the adjustment  s c r e w  This  comple tes  the mechanica l  adjustment  of 
slightly to r emove  mechanica l  contact be tween the the m e t e r  e l e c t r i c a l  0. 
adjustment  s c r e w  and the m e t e r  mechanism.  

c .  FIRST i n s e r t  the 310-type plug of the power If connection i s  not made  i n  this sequence a 
supply patch co rd  into the 48 VOLT jack of the ba t te ry  supply fuse  may blow. If the wrong 48- 
s e t  observing proper  tip and s leeve  polar i ty ,  and volt jack i s  used  diode protect ion within the s e t  
then connect i t  to the 48-volt  dc  supply. wil l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  

wi l l  be inoperat ive i n  succeeding s t e p s .  
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ACTION 

d .  If the speed of the pu lses  being genera ted  by 
the in te rna l  osc i l l a to r  i s  to be  m e a s u r e d ,  tu rn  the 
SEND P P S  switch to the speed to be m e a s u r e d .  
Otherwise t u rn  this  switch to any position except  
PWR O F F .  

e .  If the l amps  did not l ight r emove  the dc  power 
supply f i r s t ,  then change the 3 1 0 -  type plug to the 
o ther  48  VOLT jack,  and then reconnec t  the 48- 
volt dc  power supply. 

f .  F o r  a m e a s u r e m e n t  over  a d r y  loop c i rcu i t  
such  a s  f r o m  the in te rna l  osc i l l a to r  o r  f r o m  a 
d i a l  connected to the EXT DIAL jack o r  t e rmina l s ,  
o r  f r o m  a d i s tan t  office over  such  a c i r cu i t ,  t u rn  
the RECEIVE switch to REC LOOP. If the pu lses  
a r e  to be  rece ived  ove r  a wet  loop t u rn  the 
RECEIVE switch to R E C  B&G ON LOOP. 

g.  Tu rn  the METER CIRCUIT switch to 0-25 P P S .  

h. If the measu remen t  i s  to be made  over  a loop 
c i r cu i t  f r o m  a d i s tan t  office patch the c i r cu i t  
( tu rned  down to t raff ic)  to the LOOP SIGNALING 
REC LOOP jack. If a wet  loop i s  involved ba t te ry  
( - )  should be on the tip and ground (t) on the r ing.  
If the in te rna l  osc i l l a to r  o r  a loca l  d ia l  is to be 
m e a s u r e d  patch the LOOP SIGNALING SEND 1 o r  
2 jack to the LOOP SIGNALING REC LOOP jack, 
tip and r ing ,  with a co rd  having a 3 1 0 -  type plug 
on each  end.  If a d ia l  i s  to be  measu red  locally 
connect i t  to the EXT DIAL jack o r  t e rmina ls .  

i .  Tu rn  the FUNCTION switch to CAL METER.  

j .  If the in te rna l  osc i l l a to r  i s  to be measu red  
opera te  the FUNCTION key to SEND OSC. If a 
measu remen t  of a loca l  d ia l  speed o r  a m e a s u r e -  
ment  of pu lses  rece ived  f r o m  a d i s tan t  office i s  
to be  made  r e s t o r e  the FUNCTION key to SEND 
DIAL, and tu rn  the EXT DIAL switch to DIAL 
RELAY -B&G. 

k .  The LINE ( E )  and DROP (M) keys  should be 
normal .  The EXT DIAL CIRCUIT switch i s  not 
in  the measur ing  c i rcu i t .  The SPARK SUP turn- 
button i s  not involved. 

1. Tu rn  the FUNCTION switch to SEND AND REC 

RESULT 

This tu rns  the s e t  on. The LINE ( E )  and DROP 
(M)  l amps  should l ight .  If they do light proceed 
to s t ep  f .  If they do not l ight proceed to s t ep  e .  

The l amps  should l ight .  If they s t i l l  do not the 
s e t  probably i s  not receiving power .  

Adjust the METER CAL cont ro l  to obtain 25 on 
the P P S  s ca l e .  

If measu r ing  a loca l  d ia l ,  d ia l  a s e r i e s  of z e r o s  
during m e a s u r e m e n t .  If receiving f r o m  a 
d i s tan t  office r eques t  i t  to send the pu lses  f o r  
the speed measu remen t .  

Read  the pulse  speed i n  pu lses  pe r  second on the 
PPS sca l e  of the m e t e r .  
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3 . 2 2  - SIMULTANEOUS -- RECEIVING AND SENDING. The s e t  may  be  used  to send s ignals  with a p r ede t e r -  
mined 70 b reak  into one c i rcu i t  while receiving incoming s ignals  f r o m  another  c i r cu i t .  Thus (1 )  the 70 
b r e a k  of the incoming s ignal  may  be measu red  while sending an outgoing s ignal .  On the o ther  hand (2 )  
the incoming s ignal  may  be used  to con t ro l  the speed of outgoing pu lses  which a r e  adjusted to a p rede-  
t e rmined  % b reak ,  thus making a pulse  r epea t e r  out of the s e t ,  o r  (3 )  the incoming pulses  f r o m  one type 
of c i rcu i t  may  be  converted to pu lses  with the s a m e  o r  changed 70 b reak  outgoing into another type of 
c i rcu i t .  ( 4 )  The s e t  may  be used  to r e ce ive  d r y  loop pulses  and s imultaneously send out wet  loop pu l s e s ,  
o r  vice v e r s a .  

3 . 2 3  In any c a s e  the SEND P P S  switch and the ADJ 70 BREAK control  a r e  s e t  fo r  the de s i r ed  values fo r  
the outgoing s ignal  and then a r e  not changed when adjusting the s e t  fo r  receiving the incoming s ignal ,  
whether  i t  i s  a measu remen t ,  a r epea t e r  operat ion,  o r  a conversion.  F o r  repeat ing the pu lses  both 
the speed and the 70 b reak  would be adjusted f o r  the known values  of the incoming s ignal .  F o r  a conver-  
s ion the outgoing pulse  speed should b e  the s a m e  a s  the incoming pulse  speed ,  but the 70 b reak  may be the 
s a m e  o r  d i f fe ren t  f r o m  the incoming s ignal .  F o r  a measu remen t  of the incoming s ignal  while the s e t  i s  
s imultaneously sending outgoing s igna ls ,  just a s  in  the c a s e  of any receiving measu remen t ,  the METER 
CAL cont ro l  m u s t  be  adjusted to take into account any voltage d rop  a c r o s s  any r e s i s t ance  between the 
s e t  and the point of application of the s ignal  to the c i rcu i t  to be m e a s u r e d .  Since this does not involve 
changing the pulse  speed and 70 b reak  cont ro l s  i t  does  not a l t e r  the set t ings of the previously adjusted 
pulse  speed and 70 b r e a k  of the outgoing s ignal .  If the incoming pulse  i s  m e r e l y  repea ted  o r  converted 
(but  not measu red )  adjustment  of the METER CAL control  i s  not nece s sa ry  a s  long a s  i t  i s  s e t  n e a r  i t s  
mid r ange .  

3 .  24 F o r  the f i r s t  c a s e  l is ted in p a r a .  3 .  22 the procedures  should be  evident,  keeping i n  mind that the 
pulse  speed and adjustment  of the % b reak  for  the sending s ignal  mus t  be  adjusted f i r s t  and that pulse  
speed and 70 b r e a k  cont ro l s  m u s t  not be  changed when setting up the procedure  for  the receiving m e a s u r e -  
me n t .  This  a l so  applies to the fourth c a s e .  

3 . 2 5  USING THE TTS 26B AS A PULSE REPEATER OR CONVERTER. The following procedures  p ro -  
vide fo r  the Use of Set a s  a P u l s e  Repea te r  o r  Conver te r  ( pa r ag raph  3 .  22) .  

ACTION RESULT 

a .  With no power applied to the s e t ,  check the 
position of the m e t e r  pointer .  

I t  should be on the 100 line of the 70 BREAK sca l e  
( m e t e r  e l e c t r i c a l  0 ) .  If i t  i s  off adjust  the s c r e w  
on the f ron t  of the c a s e  to bring i t  to this l ine .  

b .  After  adjustment ,  back off the adjustment  This comple tes  the mecha inca l  adjustment  of the 

s c r e w  slightly to r emove  contact  between the m e t e r  e l e c t r i c a l  0 .  

adjustment  s c r e w  and the m e t e r  mechan i sm .  

c .  FIRST i n s e r t  the 310-type plug of the power If connection i s  not made  in  this sequence a 

supply patch co rd  into the 48  VOLT jack of the s e t  ba t te ry  supply fuse  may blow, If the wrong 48-  

observing the proper  tip and s leeve  polar i ty ,  and volt jack i s  used  diode protect ion within the s e t  

then connect i t  to the 48-volt  dc  supply. wi l l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  
wi l l  be inoperat ive in  succeeding s t e p s .  

d .  Tu rn  the SEND P P S  switch to the known pulse  This  tu rns  the s e t  on. The LINE (E) and DROP 

r a t e  of the incoming s ignal .  Do not change this (M) l a m p s  should l ight .  If they do light proceed 

set t ing i n  subsequent  s t ep s .  to s t ep  f .  If they do not l ight proceed to s t ep  e .  

e .  If the l amps  did not l ight remove  the dc  power The l amps  should l ight .  If they s t i l l  do not the 

supply f i r s t ,  then change the 31 0-type plug to the s e t  probably i s  not receiving power.  

other  48 VOLT jack,  and then reconnec t  the 48-  
volt dc  power supply. 
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ACTION 

TTS 26B 

RESULT 

f .  Tu rn  the SEND o r  SEND AND REC switch to 
the sending mode de s i r ed  for  the outgoing s igna l  
and c i r cu i t .  

CAUTION 

When the switch i s  i n  the e x t r e m e  clock- 
w i se  position the DROP toggle switch 
m u s t  be opera ted  to the de s i r ed  E =G&O 
o r  E =G&B position. 

g .  Opera te  the FUNCTION key to SEND OSC. 

h .  Tu rn  the FUNCTION switch to CAL METER.  

i .  Tu rn  the FUNCTION switch to CAL 7'0 BREAK 

j .  Connect the c i r cu i t  on which the repea ted  o r  
converted pulses  a r e  to be  sen t  to the appropr ia te  
LOOP SIGNALING, o r  E & M  SIGNALING sending 
jack, a s  covered  i n  the pa r ag raphs  on sending 
p rocedu re s .  

k .  T u r n  the RECEIVE switch to the requi red  
receiving mode.  If this co r r e sponds  to the es tab-  
l ished mode indicated by the a l ready  establ ished 
set t ing of the SEND o r  SEND AND REC switch the 
RECEIVE switch may  be  turned to the e x t r e m e  
clockwise position ins tead .  

1. T u r n  the METER CIRCUIT switch to 70 BREAK 
DIRE C T 

m .  Connect the c i rcu i t  with the incoming s ignals  
to the EX T DIAL jack o r  t e rmina l s .  

n. T u r n  the EXT DIAL CIRCUIT switch to the 
applicable position i n  the following tabulation: 

( 1 )  DIAL RELAY LOOP 

( 2 )  DIAL RELAY LOOP 

( 3 )  DIAL RELAY M 

(4)  DIAL RELAY E 

Adjust the METER CAL cont ro l  to obtain 0 on 
the 7'0 BREAK sca l e  of the m e t e r .  

Adjust the ADJ 70 BREAK cont ro l  to the 70 b reak  
t 

d e s i r e d  for  the outgoing s igna l  of the m e t e r .  
Do not change this set t ing i n  subsequent  s teps  I 

F o r  wet  loops this  set t ing should be REC BAG 
ON LOOP (o r  SEND LOOP, REC B&G) ,  and for  
d r y  loops this  should be  REC LOOP ( o r  SEND 
LOOP,  REC LOOP) .  8 
If the c i r cu i t  has  high inductance o r  capaci tance 
whi'ch may  d i s t o r t  the pu lse  wave shape the 
METER CIRCUIT switch should be turned to 
70 BREAK THRU METER RELAY ins tead ,  o r  
e r roneous  read ings  may be obtained. I I 

Used when d r y  contact  pulsing i s  rece ived  
on a loop o r  i s  genera ted  by a d ia l .  

Used when wet  contact  pulsing i s  rece ived  
on a loop. 

Used to r e ce ive  ba t te ry  and open o r  bat tery 
and ground pu lses  on an M lead .  

Used to r e ce ive  ground and open pu lses  on 
an E lead .  
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EXT DlAL CIRCUIT 
SWITCH POSITION 

0 0 0 0 LOOP 

-48VDC 

OO SIGNALING 

DlAL RELAY-M i' 

DlAL RELAY-E IC 

EXT DlAL 

6:: 0 

DRIVE 

ADJ. %BREAK 

EXT DlAL 

ADJ. '10 BREAK 

EXT DlAL 

EXT 1 A Tq , 
DlAL 

ADJ. 9b BREAK 

EXT DIAL 

BREAK 

SUPERVISORY MONITOR CIRCUIT 
FUNCTION key switch in the TEST L AND D position 
L I N E ( € )  and DROP(M) key switches in the 

DROP [ DROP(M) MONITOR positions. 

LINE 0 

Figure  3 -4 SUPERVISORY MONITOR CIRCUITS 
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ACTION 

o.  Tu rn  the FUNCTION switch to SEND AND REC.  

p.  Res to r e  the FUNCTION key to SEND DIAL. 

RESULT 

The repeated o r  converted pu lses  with the prede-  
t e rmined  % b reak  should then be outgoing on the 
selected c i r cu i t .  t 

3 . 2 6  SPECIAL FUNCTIONS -- -- 

3 .  2 7  The following i s  the procedure  for  Puls ing and Open and Short  on the Sleeves of the LOOP SIGNAL- 
ING SEND 1 and 2 ,  and the REC LOOP jacks:  

8 
ACTION RESULT 

a. With no power applied to the s e t ,  check the 
position of the m e t e r  po in te r .  

b .  After  adjustment ,  back off the adjustment  
s c r e w  slightly to r emove  contact  between the 
adjustment  s c r e w  and the m e t e r  mechan i sm .  

I t  should be  on the 100 l ine of the 70 BREAK 
sac l e  ( m e t e r  e l e c t r i c a l  0) If i t  i s  off adjust the 
s c r e w  on the front  of the m e t e r  c a se  to bring i t  
to this  l ine .  

t 

c .  FIRST i n s e r t  the 3 10- type plug of the power If connection i s  not made in  this sequence a 
supply patch co rd  into the 48 VOLT jack of the s e t  ba t te ry  supply fuse may blow. If the wrong 48- 
observing proper  t ip and s leeve  po la r i ty ,  and then volt jack i s  used  diode protect ion within the s e t  
connect i t  to the 48-volt  dc  supply. wi l l  p ro tec t  the s e t  f r o m  damage ,  but the s e t  

wil l  be inoperat ive in  succeeding s t ep s .  I 
d .  Tu rn  the SEND P P S  switch to the de s i r ed  This  tu rns  the s e t  on. The LINE ( E )  and DROP 
pulse  r a t e  if the in te rna l  osc i l l a to r  i s  to be  used  (M)  l amps  should l ight .  If they do light proceed 
a s  the sou rce  of s igna ls .  If a d ia l  o r  other  ex te rna l  to s t ep  f .  If they do not- l ight  proceed to s tep  e .  
sou rce  i s  to be  used tu rn  the switch to any position 

8 
except  PWR O F F .  

e .  If the l amps  did not l ight r emove  the dc  power The l amps  should light,  If they s t i l l  do not the 
supply f i r  s t ,  then change the 31 0- type plug to the s e t  i s  probably not receiving power 
other  48 VOLT jack,  and then reconnec t  the 48- 
volt dc  power supply. 

f .  If the i n t e rna l  osc i l l a to r  i s  to be  used  a s  the If the in te rna l  osc i l l a to r  i s  used  this s t a r t s  i t  
source  of pu lses ,  opera te  the FUNCTION key to pulsing at the r a t e  de te rmined  i n  s tep  d .  If a 
SEND OSC. If a d i a l  o r  other  ex t e rna l  sou rce  of d ia l  o r  other  ex te rna l  sou rce  i s  used  a s e r i e s  of 
pulses  i s  to be u sed ,  r e s t o r e  the FUNCTION key z e r o s  m u s t  be dialed o r  the ex te rna l  source  

8 
to DIAL RELAY -B &G,  and connect i t  to the EXT mus t  be opera ted  during the cal ibrat ion procedure  
DIAL jack o r  t e rmina l s .  8 
g .  Tu rn  the FUNCTION switch to GAL METER.  Adjust the METER CAL cont ro l  to obtain 0 on 

the 70 BREAK sca l e  of the m e t e r .  8 
h. Turn  the FUNCTION switch to ADJ 70 BREAK Adjust the ADJ 70 BREAK cont ro l  to the de s i r ed  

a/, b r eak  a s  indicated on the m e t e r .  If a d ia l  i s  
used  to genera te  the s ignal ,  d i a l  a s e r i e s  of 
z e r o s  when adjusting to the de s i r ed  70 b reak .  

i .  Tu rn  the SEND o r  SEND AND REC switch to 
SEND LOOP-REG LOOP. 
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j. Tu rn  the turnbutton in  the lower lef t  co rne r  of 
the panel  to SEND SLEEVES. 

k .  Tu rn  the FUNCTION switch to SEND ANDREC 

( 1 )  A r m a t u r e  of pulsing r e l ay  on the s leeve  
of SEND 2 jack. 

( 2 )  Sleeves of SEND 2 and REC LOOP jacks 

(.3) Sleeves of SEND 2 and SEND 1 jacks.  

3 . 2 8  The following i s  the procedure  for  using the Send Relay Contacts  Direct ly .  When a 310-type plug 
of a 3-conductor co rd  i s  i n se r t ed  into the jack marked  SEND RELAY, the tip,  r ing ,  and s leeve  conductors  
of this cord  give acce s s  to the contacts  of the SEND re l ay  and thereby p e r m i t  pulsing ex te rna l  c i r cu i t s  
such  a s  o sc i l l a t o r s ,  e t c .  at  a speed and 70 b r e a k  de te rmined  by the adjustment  of the TTS 26B. All 
o ther  c i r cu i t s  i n  the s e t  a r e  disconnected f r o m  the SEND re l ay  contacts  when the plug i s  i n  the SEND 
RELAY jack except  fo r  the s p a r k  supress ion .  c i rcu i t .  The position of the SPARK SUP turnbutton switch 
de t e rmines  whether  o r  not the s p a r k  suppress ion  c i rcu i t  i s  a c r o s s  the r e l ay  contac t s .  The SEND RELAY 
jack i s  connected to the SEND re l ay  contacts  a s  follows: 

a .  Tip: a r m a t u r e .  

b .  Ring. normally closed contact .  

c .  Sleeve: normal ly  open contact 

3 .  29 Application of superv isory  Signals to Ci rcu i t s  with E and M Signaling. 

a .  Pa t ch  the c i r cu i t s  to the E & M  SIGNALING-LINE and DROP jacks .  

b .  Opera te  the LINE ( E )  key to O F F  HOOK o r  ON HOOK to apply off hook o r  
on hook, respec t ive ly ,  toward the l ine.  

c .  Opera te  the DROP (M)  key to O F F  HOOK o r  ON HOOK to apply off hook o r  
on hook, respec t ive ly ,  toward the d rop .  

d .  Receiving measu remen t s  may  be  made  s imultaneously.  

3 .  30 Sending Off Hook o r  On Hook on a Ci rcu i t  Connected to the LOOP SIGNALING-SEND 1 o r  2 
o r  SEND B&G jack, o r  to the E & M  SIGNALING-LINE o r  DROP jack. 

a .  Pa t ch  the c i r cu i t  to the appropr ia te  LOOP SIGNALING-SEND jack o r  the appropr ia te  
E & M  SIGNALING-E, M,  LINE o r  DROP jack. 

b. Tu rn  the SEND o r  SEND AND REC switch to the appropr ia te  position for  the 
c i r cu i t  to which the s e t  i s  connected. 

c .  Tu rn  the FUNCTION switch to SEND-OFF HOOK, o r  SEND-ON HOOK a s  de s i r ed  



TTS 26B 
Section 4 

SECTION 4 

CIRCUIT DESCRIPTION 

when the me te r  i s  calibrated for full sca le ,  i. e .  , 
070 break .  It will  be noted that the me te r  reads  

4. 2 A block d i ag ram of the se t  i s  shown in fig. 4-1 approximately 50% break  when the se t  i s  not 

and the schematic  d iagram of the instrument i s  connected to a circui t  and the RECEIVE switch i s  
shown in fig. 4-2. The c i rcui t s  can be divided in the REC-B&G (M) position, and the FUNCTION - 

into two sections - the receive or  measuring switch i s  in  the SEND AND REC position. The 
section, and the pulse send section. A detailed same  measuring arrangement i s  provided when 
descript ion of each section i s  presented below. the sending and receiving functions a r e  combined 

in  the SEND switch and that switch i s  in the DROP 
4 . 3  RECEIVING AND MEASURING SECTION. (M =B&G, E =G&O) position. 

4 . 4  The measuring section provides means for  
the speed o r  70 b reak  of pulses received f r o m  
loop o r  E & M  ci rcui t s .  The RECEIVE switch i s  
used to s e t  up the measuring circui t  for different 
modes of operation on loop o r  E&M ci rcui t s .  
The METER CIRCUIT switch connects the circui t  
under test  to the meter  for  the measurement  of 
pulse speed o r  70 break .  When 70 break i s  meas -  
u red ,  the circui t  under test  may be connected 
direct ly to the me te r  o r  through a me te r  slave 
re lay .  The me te r  slave re lay  should be used for 
c i rcu i t s  with high capacitance o r  inductancewhich 
might d is tor t  the pulse sufficiently to give an 
erroneous reading when the me te r  i s  used direct ly.  

4.  5 The measuring circui t  includes a 4 3" mete r  
with a 1mA movement. A 70 BREAK scale cal i-  
bra ted  f r o m  0 to 10070 in  170 divisions i s  used to 
facilitate reading 70 break.  The R-C time con- 
s tants  of the me te r  circui t  have been designed to 
permi t  proper reading of the 70 break when the 
digit 0 i s  dialed on an external  dial .  This damp- 
ing i s  also sufficient to keep the angular vibra-  
tion of the me te r  pointer to within approximately 
t1 division on the me te r  sca le  when a pulse r a t e  - 
of 10 pps i s  measured .  

4.  6 A P P S  sca le  calibrated f r o m  0 to 25 in 1 pps 
divisions i s  used to read pulse speed. 

4 .  7 A calibration control in s e r i e s  with the me te r  
permi ts  setting an accurate full sca le  reading 
(i. e .  , 070 break)  for  bat tery voltages f r o m  
approximately 40 to 55 volts.  

4. 8 When the me te r  circui t  i s  required to meas -  
u r e  the 70 b reak  of bat tery and ground pulses,  a 
compensating network, consisting of r e s i s to r  
R30 and R29B portion of the me te r  calibrating 
potentiometer, i s  switched into the me te r  circui t  

4. 9 The REC E & M  jack makes  i t  possible to 
receive on ei ther  the E o r  M lead f r o m  one circui t  
without interfering with sending operations on 
another circui t .  When a plug i s  inserted in  the 
REC E & M  jack, the receive c i rcu i t s  a r e  s imul-  
taneously disconnected f r o m  the E ,  M, LINE, and 
DROP jacks; these jacks can st i l l  be connected to 
an appropriate sending c i rcui t  by the SEND switch. 

4 .10  When the se t  i s  used for  measuring incoming 
signals ,  the measuring c i rcui t s  a r e  connected to 
the appropriate jacks for receiving loop o r  E&M 
signals by the RECEIVE switch, which se lec ts  
the des i red  mode of operation independent of the 
sending functions. The connections which can be 
established for  each position of the RECEIVE 
switch a r e  a s  follows in clockwise sequence: 

a. REG B&G ON LOOP: The receive me te r  
c i rcu i t  i s  direct ly connected to the REG 
LOOP jack. 

b .  REC LOOP: The bat tery i s  furnished 
through the me te r  to the tip and ground i s  
extended to the ring of the REC LOOP jack 
requiring only an open and c losure  of a 
d r y  loop for  a measurement .  

c .  REC B&O (M): The .meter  circui t  i s  
connected to the ring of the REC E & M  jack 
and the ring (M) of the DROP jack. 

d .  REC B&G (M): The me te r  c i rcu i t  i s  
connected to the ring of the REC E&M jack 
and the ring (M) of the DROP jack. 

e .  REC G&O (E) :  The me te r  circui t  i s  
connected to the tip of the REC E&M jack, 
to the E jack, and to the tip (E)  of the L I N E  
jack. 

to provide an accurate reading under these con- 
ditions. It  i s  to be noted that when receiving 4. 11 It i s  possible to combine the receiving and 
battery and ground pulses through the slave re lay ,  sending operations in  fixed combinations by se t -  
R29B, i s  ganged to the me te r  calibration control ting the RECEIVE switch to the ext reme clock- 
so  that i t  i s  automatically s e t  to the proper value wise position. This t ransfers  control of the 
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receiving mode of operat ion to the SEND switch. 
The SEND switch wil l  then es tab l i sh  the rece ive  
connections a s  follows i n  c lockwise sequence: 

a .  SEND LOOP, REG B&G: The rece ive  
m e t e r  c i r cu i t  i s  d i rec t ly  connected to the 
REG LOOP jack. 

b .  SEND LOOP, REC LOOP: The ba t t e ry  
i s  furnished through the m e t e r  to the tip,  
and ground i s  extended to the r ing  of the 
REC LOOP jack, requ i r ing  only an open 
and c lo su re  of a d r y  loop for  a measu remen t .  

c .  LINE (M =B&G,  E =G&O): The m e t e r  
c i r cu i t  i s  connected to the E jack and the 
tip (E) of the LINE jack. 

d .  DROP (M =B&O,  E =G&O): The m e t e r  
c i r cu i t  i s  connected to the r ing (M)  of the 
DROP jack. 

e .  LINE (M =B&O, E =G&O): The m e t e r  
c i r cu i t  i s  connected to the E jack and tip 
( E )  of the LINE jack. 

f .  DROP (M =B&O,  E = G&O):  The m e t e r  
c i rcu i t  i s  connected to the r ing (M) of the 
DROP jack. 

4 .  12 No connections a r e  es tabl ished between the 
measur ing  c i r cu i t  and the REC E & M  jack when the 
sending and receiving functions a r e  combined i n  
the SEND switch.  

4 .  13 A descr ip t ion  of the sending functions i s  
covered in  the sect ion devoted to the sending p a r t  
of the s e t .  A d i a g r a m  showing the c i rcu i t  connec-  
t ions which a r e  es tabl ished for  the combined 
sending and receiving operat ions i s  shown i n  
fig.  3-3.  

4 .  14 The receiving c i r cu i t s  a r e  connected to the 
measu r ing  c i r cu i t  through the METER CIRCUIT 
switch a s  follows: 

a. In the P P S  position a re lay  i s  i n se r t ed  
in  the ex te rna l  c i rcu i t ;  i t s  contacts  opera te  
a f requency measu r ing  c i r cu i t .  In this 
condition the m e t e r  r e a d s  pu lses  pe r  s e c -  
ond ( P P S ) .  

b .  In  the cen te r  position, ma rked  70 BREAK 
DIRECT, the m e t e r  i s  operated a s  a 7'0 
b reak  m e t e r  and connected d i rec t ly  to the 
c i r cu i t  under  t es t .  

c .  In  the 70 BREAK THRU RELAY position 8 
the winding of a s lave r e l ay  i s  connected to 
the receiving c i r cu i t s  and the m e t e r  r e ads  
the % b reak  on the contacts  of this s lave  
r e l ay  . 

4 . 1 5  SENDING SECTION. ------ 

4. 16 Thf: sending sect ion of the s e t  provides  the 
m e a n s  for  generat ing s ignals  which may  be  sen t  
on loop o r  E & M  c i r cu i t s .  When the FUNCTION 
switch i s  i n  the SEND AND REG position, the 

8 
TEST-SEND key switch s e l ec t s  the following 
s o u r c e s  of signal: 8 

a .  In  i t s  no rma l  position a continuous pulse  
t r a i n  control led by an in te rna l  osc i l l a to r .  
The frequency of this osc i l l a to r  can  be 
control led by the PULSES PER SEC switch.  a 
b. In  i t s  opera ted  down position d i a l  pu lses  
o r  other  s ignals  genera ted  in c i r cu i t s  con- 
nected to the EXT DIAL jack.  

In e i ther  c a s e  the 70 break  of the send s ignals  
c a n  be control led by the AD J 70 BREAK control ,  
and can  be measu red  on the 70 BREAK sca le  of 

I 
the m e t e r  incorpora ted  i n  the s e t .  To check the 
W break  of the t ransmi t ted  s igna l ,  the  FUNCTION^ 
switch i s  t emporar i ly  moved to the ADJ 70 BREAK 
FO sition. 

4. 17 When the i n t e rna l  osc i l l a to r  i s  used ,  a I 
s ine  wave s igna l  i s  supplied to one winding of the 
DRIVE r e l ay .  When an ex te rna l  d ia l  c i r cu i t  i s  
u sed ,  s ignals  having a wave shape  approximating 
the s ine  wave a r e  supplied to this  s a m e  winding. 
The other  winding of this r e l ay  i s  connected to a 

! 
DC c i rcu i t  i n  which positive o r  negative b i a s  can  
be applied under the cont ro l  of the ADJ 70 BREAK 
potent iometer .  The DC bias  shif ts  the operat ing 
point of the DRIVE r e l ay  and cause s  i t  to t r an smi t  

I 
pulses  which a r e  lengthened o r  shortened a s  
compared  to those t ransmi t ted  i n  the absence of 
any b i a s .  

4 .  18 In the biasing c i r cu i t  descr ibed  above, the 
effective d r i ve  power of the r e l ay  becomes  

8 
unsymmet r i c a l  and appreciable  amounts of 
a r m a t u r e  t r an s f e r  t ime can  occu r .  Thus i t  i s  
not de s i r ab l e  to de r i ve  the sending s ignals  d i rec t1  
f r o m  the DRIVE r e l ay .  F o r  this  r e a son  the. 
con tac t s  of the DRIVE r e l ay  a r e  used to d r i v e  a 

d 
second r e l a y ,  the SEND r e l a y .  This  second 
re lay  obtains full  excitation whenever the DRIVE 
r e l ay  ope ra t e s .  As a r e su l t  of the bi-s table  

8 
cha rac t e r i s t i c s  of the SEND re l ay ,  a s s i s t ed  by 8 



S-I=OSC. FREQ PPS + PWR OFF (NOT SHOWN) S-8 =METER CIRCUIT 
S-P=FUNCTION;'ON/OFF HK: SND + CAL (NOT SHOWN) S-9=REC 
S-3=SEND OR SEND t REC S-I0 = ON/OFF HK. 
S-4:EXT. DIAL CKT S-I  I = ON/OFF HK. 
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E 8 M REC. CKT. 
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5-3 -4- L I N E  B tl G 
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SEND LOOP REC B 8 G 9 ~2 
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the spa rk  s u p p r e s s o r s  on the DRIVE r e l ay  contacts ,  
the t r an s f e r  t ime of the SEND re l ay  i s  kept low 
under a l l  conditions. In o r d e r  to p e r m i t  u s e  of 
the TTS 26B f o r  switching of voice frequency 
c i r cu i t s ,  the s p a r k  s u p p r e s s o r s  can  be omitted 
f r o m  the contacts  of the SEND re l ay  by operat ing 
the SPARK SUP turnbutton switch to O F F .  If the 
TTS i 6 ~  i s  to be u sed  on high power o r  highly 
inductive c i r cu i t s ,  the in te rna l  spa rk  supp re s so r  
c i rcu i t  should be used.  Access  to the a r m a t u r e ,  
make ,  and break  contacts  of the SEND re l ay  i s  
obtained on the t ip ,  r ing ,  and s leeve  of the SEND 
RELAY jack.  

CAUTION 

If the TTS 26B SEND c i r cu i t s  wil l  be switching 
c u r r e n t s  of m o r e  than 100mA, voltages in  
exce s s  of 50 vol ts ,  o r  inductive c i r cu i t s ,  the 
in te rna l  SPARK SUP turnbutton should be 
operated to ON. This  in te rna l  supp re s so r  
c i r cu i t ,  when connected,  p ro tec t s  the SEND 
re l ay  contacts  with a r c  reduct ion networks of 
O.1p.F and 220Q. These values  a r e  general ly  
sa t i s fac tory  for  s tandard  48 r e l ay  switching 
c i r cu i t s .  C a r e  m u s t  be used when spa rk  
suppress ion  i s  added that the per formance  of 
the c i r cu i t s  under  t es t  i s  not affected by the 
spa rk  suppress ion  c i rcu i t .  
PULSES PER SEC cont ro l  to the position c o r r e -  
sponding to the speed of the d i a l  u sed .  

4.  19 The in te rna l  osc i l l a to r  i s  a convential ,  
t r an s i s t o r i z ed ,  s ine  wave osc i l l a to r  equipped 
with a buffer amplif ier  to provide the de s i r ed '  
s ignal  l eve l  to opera te  the DRIVE r e l ay .  When 
the ex te rna l  d ia l  i s  used to con t ro l  the SEND re l ay  

the operat ion of the d i a l  c ause s  the DIAL re lay  to 
opera te .  The a r m a t u r e  of this r e l ay  appl ies  bat tery 
o r  ground to a low pas s  f i l t e r .  The output of the 
low pas s  f i l t e r  has  the sloping waveform which 
i s  nece s sa ry  to obtain proper  bias  con t ro l  i n  the 
DRIVE r e l ay .  To  obtain max imum range  of con- 
t r o l ,  the f i l t e r  condenser  in  the low p a s s  f i l ter  
should be switched to cor respond  to the d ia l  
speed .  This  i s  automatically done by turning the 

4 .  20 When pulsing s ignals  a r e  genera ted  by the 
in te rna l  o sc i l l a t o r ,  these s ignals  a r e  applied 
to the DRIVE r e l ay  d i rec t ly  by the SEND AND 
TEST keyswi tch .  When these s igna l s  a r e g e n e r -  
ated ex te rna l ly ,  i t  i s  a lso nece s sa ry  to u se  the 
EXT DIAL CIRCUIT switch and s e t  i t  in the posi-  
tion applicable to the ex te rna l  c i r cu i t  conditions- 
f ig .  3 shows the c i rcu i t  connections which may 
be establ ished under  control  of this  switch A 
fur ther  explanation of the use  of the EXT EIAL 
CIRCUIT switch i s  presented in paragraph  4 21  

4 . 2 1  Loop o r  E & M  signals  a r e  connected to the 
appropr ia te  SEND jacks by the SEND switch i n  
the following manner  in  clockwise sequence:  

a.  SEND LOOP REC B&G: A pulsing open 
o r  shor t  condition i s  applied to the tip and 
r ing of the LOOP SIGNALING-SEND 1 and 2 
jacks for  c i r cu i t s  which provide ba t te ry  and 
ground. 

b .  SEND LOOP REC LOOP: When the SEND 
turnbutton switch i s  i n  the R T  ON 1&2 posi-  
t ion,  a pulsing open o r  sho r t  condition i s  
applied to the tip and r ing  of the LOOP SIG- 
NALING-SEND 1 and 2 jacks for  c i r cu i t s  
which provide ba t te ry  and ground. When 

the SEND turnbutton switch i s  i n  the SLE- 
EVES position, the ama tu re  of the SEND 
re l ay  i s  connected to the s leeve of the 
LOOP SIGNALING SEND LOOP 2 ;  the on 
hook contact  of the SEND re l ay  to the s leeve 
of the LOOP SIGNALING SEND LOOP 1;  
and the off hook contact to the s leeve  of the 
REC LOOP jack. In  this condition no con- 
nections a r e  made  to the T and R l e ads  of 
SEND LOOP jacks 1 and 2 .  

c .  LINE (M =B&G,  E =G&O): Signaling 
with ba t t e ry  and ground applied to the M 
lead  on the r ing  of the LINE jack and on the 
M jack. The ba t t e ry  i s  supplied through a 
r e s i s t ance  lamp.  

d .  DROP (M =B&G,  E =G&O): Signaling 
with ground and open applied to the E lead 
on  the tip of the DROP jack. 

e .  LINE (M =B&O,  E =G&O):  Signaling 
with ba t te ry  and open applied to the M lead 
on the r ing  of the LINE jack and on the M 
jack. The ba t t e ry  i s  supplied through a 
r e s i s t ance  l amp .  

f .  DROP ( M  =B&O, E =G&O):  Signaling 
with ground and open applied to the E lead 
on the tip of the DROP jack. 

The r ece ive  functions of the combined SEND and 
RECEIVE operat ions a r e  covered  i n  pa r ag raph  
4. 9 .  

4 .  22 An additional loop signaling a r r angemen t  i s  
provided in  which ba t te ry  and ground a r e  applied 
to an ex te rna l  "dry" c i rcu i t  under  con t ro l  of the 
SEND re l ay .  This  a r r angemen t  i s  avai lable  on 
the SEND B&G jack under  LOOP SIGNALING 
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when the SEND switch i s  in  the LINE (M=B&O,  
E =G&O) position. Ba t te ry  and open appear  on the 
r ing and ground appears  on the tip of the jack.  

4 . 2 3  F o r  spec ia l  applications i t  may  be  de s i r ab l e  
to have available means  for  pulsing the s leeves  
of the LOOP jacks.  By turning the SEND turn-  
button switch to SLEEVES two different  a r r ange -  
ments  a r e  obtained when the SEND switch i s  i n  
the SEND LOOP REC LOOP position a s  follows: 

a .  A pulsing open and s h o r t  condition i s  
applied between the s leeves  of the SEND 1 and 
2 jacks . 

b .  A pulsing open and s h o r t  condition i s  
applied between the s leeve  of the SEND 2 jack 
and the s leeve  of the REC LOOP jack. 

4 . 2 4  PULSE REPEATER AND PULSE CONVER- 
TER FUNCTIONS. 

4. 25  Ex t e rna l  keying c i r cu i t s  may  be connected 
through the EXT DIAL jack, o r  binding pos t s ,  
which in  tu rn  cause  the DIAL r e l ay  to follow 
the pu lses  a s  received Signals may  de r i ve  
f r o m  ex te rna l  loop o r  E & M  c i r cu i t s ,  o r  f r o m  
an ex te rna l  d ia l .  

4.  26  The following functions a r e  provided for  
each  of the DIAL RELAY positions of the EXT 
DIAL CIRCUIT switch. A simplified schemat ic  
of these c i r cu i t s  i s  shown in  fig.  3 . 4 .  

a .  DIAL RELAY B&G: Ground i s  applied 
to the tip of the EXT DIAL jack through the 
r e l a y ,  and ba t te ry  i s  applied through to the 
r ing .  This  pe rmi t s  d r y  contact  pulsing to 
be  rece ived  f r o m  the ex te rna l  c i rcu i t .  

b. DIAL RELAY LOOP: The winding of 
the r e l ay  i s  connected d i rec t ly  to the EXT 
DIAL jack. This  pe rmi t s  wet  contact  
pulsing to be rece ived  f r o m  the ex te rna l  
c i rcu i t .  

c .  DIAL RELAY M: One s ide  of the r e l ay  
winding i s  connected to ground,  and the 
o ther  s ide i s  connected to the r ing of the 
EXT DIAL jack to rece ive  s ignals  f r o m  an 
M lead.  

d .  DIAL RELAY E:  One s ide  of the r e l ay  
winding i s  connected to ba t te ry  through a 
1000i2 r e s i s t o r ,  and the o ther  s ide i s  con- 
nected to the tip of the EXT DIAL jack to 
rece ive  s ignals  f r o m  an E lead.  

4 .  27  When the FUNCTION switch i s  i n  theSEND 
AND REC posi t ion and the SEND AND TEST key 
switch i s  i n  the DIAL position, the s ignal  rece ived  
on the EXT DIAL jack i s  r e t r an smi t t ed  through 
whichever  SEND jacks a r e  se lec ted  by the SEND 
switch.  By turning the FUNCTOIN switch t em-  
porar i ly  to the ADJ 70 BREAK posi t ion,  the 70 
b reak  of the s ignals  t ransmi t ted  by the send 
c i r cu i t  may  be control led and measu red .  Thus ,  
i t  i s  possible  to u s e  the s e t  a s  a r epea t e r  with an 
adjustable b r eak ,  o r  to conver t  loop s ignals  to 
E & M  signals  o r  vice v e r s a ,  and a l so  cont ro l  the 
70 b r e a k  of the converted s ignal .  

4 . 2 8  SEND RELAY-. J ack  - When a c o r d  i s  
i n se r t ed  i n  the jack marked  SEND RELAY, the 
tip,  r ing ,  and s leeve  of this co rd  give immedia te  
a cce s s  to the contacts  of the SEND re l ay  and 
thereby pe rmi t  pulsing ex te rna l  c i r cu i t s  such 
a s  o sc i l l a t o r s ,  e t c .  , at  an adjustable 70 b r e a k .  
All  o ther  c i r cu i t s  in  the s e t  a r e  disconnected 
f r o m  the r e l ay  contacts  when the SEND RELAY 
jack i s  used .  The position of the SPARK SUP 
switch de t e rmines  whether  o r  not the s p a r k  
suppress ion  c i rcu i t  i s  a c r o s s  the re lay  t e rmina l s .  

4 . 2 9  Line and Drop Busy T e s t  - When the TTS 2 6 B  
i s  to be  used  on E & M  c i r cu i t s ,  i t  i s  de s i r ab l e  to 
de t e rmine  f i r s t  if the c i r cu i t  i s  id le  o r  not busy 
before  applying any tes t  s ignals  to i t .  When the 
SEND-TEST key is in  the TEST L & D  position, 

8 
and the TWD-L and TWD-D key switches a r e  i n  
the THRU & MEAS position, the E & M  leads  of 
the LINE and DROP jacks a r e  connected through, 
and the LINE and DROP l amps  a r e  connected to 

I 
the E and M leads  respec t ive ly  on the LINE, DROP 
jacks and a l so  on the E and M jacks .  When the 8 
l amps  a r e  l i t ,  an on hook condition on the c i rcu i t  
under  t e s t  i s  indicated.  When the l am ps  a r e  
extinguished, an off hook condition i s  indicated.  
Normal ly ,  p r i o r  to connection of the TTS 2 6 B  
to the c i r cu i t  under  t e s t ,  both l amps  a r e  lighted 
a s  an indication of l amp  c i r cu i t  continuity.  

4. 3 0  Supervisory Signals - On hook and off hook 
s igna ls  may be applied independently toward the 
l ine  and d rop  by means  of the TWD-L and TWD-D 
key swi tches .  When e i ther  of these keys  i s  oper  - 
ated to e i ther  the ON HK o r  O F F  HK position, the 
associated in te rna l  signaling c i r cu i t s  a r e  removed  
f r o m  the l ine  and d rop  and the de s i r ed  superv isory  
s ignals  a r e  applied as follows: 

a .  TWD-L in  O F F  HK posi t ion,  appl ies  
ba t te ry  to the M jack and the M lead  o r  
r ing  of the LINE jack. 
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b. TWD-L in  ON HK position, applies 
a ground to the M jack and the M lead  o r  
r ing  of the LINE jack. 

c .  TWD-D in O F F  HK position, appl ies  
a ground to the E lead o r  t ip of the DROP 
jack.  

d .  TWD-D in  ON HK position applies an 
open to the E lead o r  tip of the DROP jack. 

4 . 3 1  DIALINGANDTALKINGFUNCTIONS.  
F 

4 .  32 A l i neman ' s  telephone s e t  o r  a s u b s c r i b e r ' s  
s e t  may  be connected to the EXT DIAL jack o r  
binding pos t s  to d i a l  out o r  talk on a loop o r  E & M  
superv ised  c i rcu i t .  The dialing functions have 
a l ready  been reviewed in  paragraphs  4 .  17 ,  4 .  21, 
and 4 . 2 2 .  

4 . 3 3  When the EXT DIAL CIRCUIT switch i s  s e t  
a t  TALK EM o r  TALK R T ,  the EXT DIAL jack 
and binding posts  a r e  connected to the tip and 
r ing  of the SEND 1 and 2 jacks a s  follows: 

a .  TALK EM: The sending c i r cu i t  i s  con- 
nected to the EXT DIAL jack through 2pF 
blocking capac i t o r s ,  and ba t te ry  i s  applied 
through 500Q to the r ing of the jack,  and 
the tip i s  connected to ground through 500S2. 
This  provides  ba t te ry  for  talking on a d r y  
c i rcu i t .  

b.  TALK RT: The  sending c i r cu i t  i s  con- 
nected d i rec t ly  to the EXT DIAL jack to 
pe rmi t  talking on a loop o r  wet c i r cu i t .  

4 .  34 OSCILLATOR-BUFFER AMPLIFIER. - 

4. 35 The osc i l l a to r  -buffer amplif ier  c i r cu i t r y  
contained within the Model TTS 26B Pu l s e  Sig- 
naling T e s t  Set i s  normal ly  equipped to opera te  
on any of the following frequencies:  4 , 6 , 8 , 1 0 , 1 2 ,  
14,  o r  20 cps ;  an additional f requency can  be 
instal led on spec ia l  o r d e r .  The purpose of the 
osc i l l a to r -buf fe r  c i r cu i t r y  i s  to provide an output 
s ine wave to opera te  the DRIVE r e l ay .  This  c i r -  
cuit  i s  contained on a pr inted board which i s  
mounted a s  a sub unit  on the ma in  component 
board .  

4 .  36 The output s ine  wave of this unit  i s  coupled 
to the DRIVE r e l ay  when the SEND and TEST key 
switch i s  i n  the OSC position. Through the adjust-  
ment  of the ADJ 70 BREAK cont ro l ,  a ssoc ia ted  with 
the DRIVE r e l ay ,  the point on this  s ine  wave at  

which \he DRIVE relay will operate can be varied 
thus the adjustable % b reak  i s  achieved. 

4 .  37 As t rans i s to r ized  c i r cu i t s  a r e  used  , no 
ex te rna l  power o ther  than the 48-volt  s ta t ion 
bat tery i s  r equ i r ed ;  no wa rm-up  per iod i s  requ i red  
for  this unit .  The operat ion of this c i r cu i t  i s  
a s  follows: 

4 .  38 The c i r cu i t  d i a g r a m  to which the following 
descr ip t ion  appl ies  i s  shown in fig.  5 .  1 .  The 
location of the component pa r t  of this c i r cu i t  i s  
shown in  fig.  5 . 2 .  

4.  39 A bridged-T type of R - C  osc i l l a to r ,  con-  
s is t ing of t h r ee  t r an s i s t o r  s t age s ,  i s  used .  The 
f i r s t  two t r a n s i s t o r s  a r e  d i rec t ly  coupled f r o m  
the col lector  of Q1 to the base  of Q2. The posi-  
tive feedback path i s  completed f r o m  the emi t t e r  
of Q2 back through a blocking capac i to r ,  C2,  
and a tungsten l amp ,  R89,  util ized for  l eve l  
s tabi l izat ion,  to the emi t t e r  of Q1. A pa r t  of the 
emi t t e r  r e s i s t ance ,  R15, of Q l  has  been made  
var iab le  to allow set t ing the c o r r e c t  amount of 
positive feedback nece s sa ry  for  s table  opera t ion .  

4 .  40 A negative feedback, which i s  g r e a t e r  than 
the positive feedback,  i s  supplied to the base  of 
Q1 through a null  select ive network and an 
emi t t e r  fol lower,  Q3 At i t s  tuned frequency,  
the se lec t ive  br idged-  T null network d e c r e a s e s  
the negative feedback sufficiently to pe rmi t  
osci l la t ion to occur  at  the de s i r ed  frequency,  
which i s  de te rmined  by the R - C  values employed 
within the network.  This f requency-determining 
network cons i s t s  of two capac i t o r s ,  C4 and C5,  
and two selected value r e s i s t o r s .  

4 . 4 1  Amplif ier  s tage  Q4 and the ca scade  emi t t e r  
follower s tages ,  Q5 and Q6, provide the neces  - 
s a r y  voltage and c u r r e n t  gain requi red  to opera te  
the DRIVE r e l ay .  The output l eve l  of the amp-  
l i f ier  s tage  i s  de te rmined  by the setting of 
potent iometer  R19.  Capaci tor  C7 provides  E C  
blocking between the output emi t t e r  follower Q6 
and the dr iven  coi l  of the DRIVE r e l ay .  

4 . 4 2  P u l s e  Speed Measuring Ci rcu i t .  

4 . 4 3  When the METER CIRCUIT switch,  S8, i s  
i n  the 0-25 P P S  position, a voltage d i rec t ly  
proport ional  to the frequency of the s igna ls  
rece ived  i s  genera ted  by this pulse  speed m e a -  
sur ing  c i r cu i t .  Th is  voltage i s  coupled to the 
m e t e r ,  thus allowing d i r e c t  reading of the speed 
of the s ignals  a s  rece ived  by the s e t .  

4 .  44 The operat ion of this c i r cu i t  i s  a s  follows. 
When the METER CIRCUIT switch i s  in  the 0-25 P P S  
position, the rece ive  c i r cu i t s  a r e  coupled to the coi l  

of re lay  K4.  Thus K4 wi l l  follow the pulses received 

When K4 i s  i n  the r e l e a sed  condition, capacitor ~ 1 2  
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wil l  become charged to the voltage potential  appear  - s to rage  c i r cu i t .  The voltage potential  to which the I 
ing on the a r m  of the METER CAL potent iometer  m e t e r  c i r cu i t  c an  become charged  i s  thus d i rec t ly  
R29C. WhenK4 ope ra t e s ,  capact ior  C12 i s  t r an s -  proport ional  to the pulsing speed of r e l ay  K4. R e s i s  - 
f e r r e d  f r o m  i t s  charging c i r cu i t  to the m e t e r  and tor  R36 s e r v e s  a s  a c u r r e n t  l imit ing r e s i s t o r  for  
s t o r age  c i rcu i t .  This  s t o r  age c i r cu i t  cons i s t s  of capac i to r  C12. Adjustable r e s i s t o r s  R39 and R41 
capac i to r  C13. The energy  previously s t o r ed  in have been provided for  cal ibrat ion pu rpose s .  Re -  
capac i to r  C12 has  now beendeposi ted in  the m e t e r  s i s t o r  R40 i s  a lso pa r t  of the cal ibrat ing c i rcu i t .  1 
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MAINTENANCE 

5 . 1  GENERAL. 

5 .  2 Apart  f r o m  the normal  periodic cleaning of 
the jack contacts ,  the TTS 26B does not r equ i r e  
any routine maintenance. 

5. 3 If any abnormal  operations occu r s ,  i t  can 
easi ly be t raced to one of five groups of c i rcu i t s .  
These  c i rcu i t s  a r e  as  follows: 

1. Osci l la tor  circui t .  

2 .  Buffer- amplifier c i rcu i t .  

3 .  Drive r e l ay ,  send re lay ,  and 
associated bias  c i rcu i t ry .  

4. Externa l  d ia l  and telephone se t  c i rcu i t s .  

5.  Pu l se  speed measurn ig  c i rcu i t .  

The genera l  location of the major  component pa r t s  
of the TTS 26B i s  shown in f igures 6-1 and 6 - 2 .  

NOTE 

Unless otherwise specified, voltage o r  
power readings apply between the point 
r e f e r r e d  to and ground. 

5 . 4  When the DRIVE re lay  fai ls  to opera te ,  the 
trouble i s  mos t  likely to be  t raced  to one of two 
causes :  

1 .  Station bat tery polarity r eve r sed .  

2 .  Osci l la tor  -buffer amplifier c i rcu i t ry  
inoper ative. 

5. 5 After the bat tery polarity has  been checked, 
position the ADJ 70 BREAK control  at i t s  mid-  
position and conduct trouble shooting of the 
osci l la tor  -buffer  amplif ier  c i rcu i t ry  a s  follows, 

5. 6 Refer r ing  to fig. 5-1, -connect  an oscilloscope 
between point A and ground. Point A i s  shown in 
f ig.  5-2 which i s  the drawing of the printed c i r -  
cuit board assembly .  The s ine wave voltage 
appearing between these two points should be 
approximately 2 .  5 volts peak to peak. If not, 
adjust potentiometer R15 to achieve this level .  

Turning R15 in a clockwise direction increases  
the positive feedback, and therefore i nc reases  
the output level  at point A.  There  should be  no 

fluctuation of the signal level  at this point once 
the level  has been adjusted to approximately 2 .  5 

volts peak to peak. A slight amount of clipping 

on the peaks of this waveform need not cause  
a l a r m ,  a s  this i s  normal .  

5. 7 If there  i s  no voltage between point A and 
ground (with R15 in maximum clockwise position) 
check the filament of the tungsten lamp,  R89, for  
continuity. Replace lamp i f  faulty. If the l amp  
i s  good, substitute t r ans i s  t o r s ,  s tar t ing with Q l  
and ending with Q3. If trouble s t i l l  p reva i l s ,  
check for  proper  DC voltages a s  indicated on the 
schematic  d i ag rams ,  of the c i rcu i t .  These vol- 
tages should be within - + l o %  as indicated. An 
open condition of f i l ter  capaci tor  C8 can also 
cause  faulty operat ion and should be checked 
through substitution. 

5. 8 Should the preceding s teps  fail  to produce 
an output of the osci l la tor  at point A, check 
other  component pa r t s  contained within the 
osci l la tor  c i rcu i t ,  such a s  r e s i s t o r s ,  capac i tors ,  
and the pulse frequency switching network. I t  i s  
important  af ter  the cor rec t ion  of the trouble to 
readjus t  potemtiometer  R15 to produce a 2 .  5 
peak to peak voltage indication at point A of the 
osci l la tor  board.  

5. 9 With the osci l la tor  operating proper ly ,  
check the peak to peak Wl tage  appearing at pin 
3 of the DRIVE re l ay .  This voltage should be in 
the o rde r  of 7 volts peak to peak. The exact 
voltage depends on the setting of the gain control  
R19. The no rma l  setting for  this control  i s  
approximately in i t s  mid-position. If normal  
s ignal  voltage i s  not real ized at this point, check 
the buffer- amplifier portion of the c i rcu i t .  This 
c i rcu i t  consis ts  of t r ans i s to r s  Q4, Q5, Q6 and 
their associated c i rcu i t ry .  

5. 10 If a no rma l  driving voltage appears  at 
pin 2 of the DRIVE re lay  and trouble s t i l l  .pre.- 
vai ls ,  the trouble will  be found in ei ther  the 
DRIVE re lay ,  the SEND re l ay ,  o r  their  bias 
networks. When the SEND BIAS control  i s  in 
i t s  mid-position, the DC voltage between pins 
1 and 8 of the DRIVE re lay  shuold be very  close 
to 0. 

5. 11 Should trouble be t raced to either the 
DRIVE o r  SEND re lay ,  i t  i s  recommended that 
these re lays  be removed and tested with proper  
tes t  equipment such as  the Sigma 4500 Ser ies  tes t  
s e t  o r  equivalent.  Should these relays require 

readjustment, i t  i s  recommended that i t  be done 
by qualified personnel  fami l ia r  with the adjust- 
ment  of this type of polar r e l ay .  

5 - 1 
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5 .12  EXTERNAL DIAL and TELEPHONE SET 
CIRCUITS. 

5 .  13 Should the ex te rna l  d ia l  fa i l  to produce 
pulses  when switch S4 i s  i n  the appropr ia te  pos i -  
tion for  the ex te rna l  d ia l  c i rcu i t  used ,  S5 i n  the 
DIAL position, and the ADJ 70 BREAK control  in  
i t s  mid-posi t ion,  t rouble  shooting should proceed 
a s  follows; 

5. 14 The var ious  components p a r t s  associated 
with this  c i rcu i t  a r e  shown in  f igs .  6-2 and 6-3. 
Visual inspect ion of the DIAL r e l ay  wi l l  d e t e r -  
mine whether  o r  not this r e l ay  i s  following the 
d ia l  pu lses  a s  dialed.  If this re lay  i s  not following 
the pu lses ,  examine the ex t e rna l  d ia l  mechan i sm  
and the c i r cu i t r y  through the coi l  of this d ia l  r e l ay .  
If sa t i s fac tory  operat ion of the d ia l  re lay  has  
been observed ,  then trouble shooting should be 
cen te red  around the low pas s  f i l t e r  and i t s  a s soc -  
ia ted c i r cu i t r y .  While dialing, ba t te ry  and 
ground should appear  a l ternately on the a r m a t u r e  
of the DRIVE r e l ay .  If not,  inspec t  r e s i s t o r s  R3 ,  
R 4 , R 5 , R 6 , R 7  and capac i to rs  C3 and C4. These  
a l te rna te  ba t te ry  and ground pu lses  can  be t raced  
to the f i l t e r ,  over  contacts  25 and 26 of S5, to 
pin 3 of the DRIVE r e l ay .  The f i l t e r  cons i s t s  of 
inductors  C4X, C6X and capac i to rs  C5 and C6. 
The purpose  of this  f i l t e r  i s  to conver t  the square  
wave a s  rece ived  for  the proper  operat ion of the 
DRIVE r e l ay  and i t s  associated b ias  networks.  
Without the sloping waveform i t  would not be 
possible  to con t ro l  the 70 b reak  t ransmi t ted  by 
the s e t .  The output waveform of this  f i l t e r  
should approximate that of a s ine  wave .  If 
capac i to rs  C5 and C6 a r e  suspected of being 
defect ive,  these  can  m o s t  eas i ly  be checked 
through substitution. The total DC r e s i s t ance  
reading between the a r m a t u r e  of the DRIVE r e l ay  
and the f i l t e r  output a s  measu red  at  t e rmina l  25 
of switch S5 should be  i n  the o r d e r  of 1700fi when 
S5 i s  in  the osc i l l a to r  position. If this  reading i s  
not observed ,  loca te  and r ep l ace  the defective 
component.  Contacts  25 and 26 of S5 should a l so  
be  inspected and cleaned if nece s sa ry .  F o r  d ia l  
pulse f requenc ies  of 4 , 6 , 8 , l O ,  12 and 14 cps ,  
capaci tor  C5 i s  switched into the f i l t e r  c i r cu i t r y ,  
and capaci tor  C6 i s  switched into the f i l ter  c i r -  
cu i t ry  when d ia l  speeds  of 20 cps  a r e  used .  This  
switching i s  accomplished over  the SEND P P S  
switch,  

TALK CIRCUITS. - 

5 .16  When the EXT DIAL CIRCUIT switch,  S4, 
i s  i n  the TALK R T  position and S5 i s  i n  the DIAL 
position, the ex te rna l  dial  c i r cu i t  i s  c a r r i e d  

d i rec t ly  through to the T&R of SEND LOOP 
jacks 1 and 2. This  i s  accomplished over  
contacts  of S4 and S5. Should the TALK c i r cu i t r y  
fa i l  to opera te  in this  position, the t rouble  wil l  
be t raced  to e i ther  the switching c i r cu i t r y  o r  
the ex te rna l  talk mechan i sm .  

5 . 1 7  When the EXT DIAL CIRCUIT switch i s  in  
the TALK E & M  position, ba t te ry  and ground a r e  
applied to the TALK c i rcu i t  over  r e s i s t o r s  R1 
and R2 .  The voltage genera ted  by the TALK c i r -  
cui t  i s  coupled to the T&R of SEND LOOP jacks 
1 and 2 through DC blocking capac i to rs  C1 and 
C2.  Should the TALK c i rcu i t  fa i l  to function, 
inspec t  r e s i s t o r s  R1 ,  R2 ,  capac i to rs  C1, C2, 
the assoc ia ted  switch contacts  of S4 and S5, and 
the ex te rna l  talk mechan i sm .  

5.  18 P u l s e  Speed Measur ing  Ci rcu i t .  

5 .  19 Should the pulse  speed measu r ing  c i rcu i t  
fa i l  to opera te  proceed a s  follows: Connect the 
r e ce ive  c i r cu i t r y  of the TTS 26B to an ex te rna l  
pulsing sou rce  of a known frequency,  e .  g l0pps.  
Ca l ib ra te  the m e t e r  c i r cu i t  a s  outlined i n  
Section 5 of this  manua l  Re tu rn  the METER 
CIRCUIT switch,  S8, to i t s  0-25 P P S  position 
Relay K4 should now be following the pulses  a s  
rece ived  f r o m  the ex te rna l  pulsing sou rce  
When K4 i s  r e l e a s e d ,  the voltage appearing on 
the a r m  of the cal ibrat ion potent iometer ,  R29C, 
should a l so  appear  on the a r m a t u r e  of K3. This  
voltage should be i p  the o r d e r  of approximately 
30 to 35 vol ts .  If this  voltage reading cannot be 
obtained, then inspec t  the r e l ay  contacts  and 
R29C. Res i s t o r  R37, which i s  a l so  p a r t  of the 
m e t e r  ca l ib ra t ion  c i rcu i t ,  should a l so  be checked 
When r e l ay  K3 i s  opera ted ,  the voltage s t o r ed  
in  capaci tor  C12 i s  then t r an s f e r r ed  to the m e t e r  
and s t o r age  c i r cu i t  through c u r r e n t  l imit ing 
r e s i s t o r ,  R36.  If no m e t e r  indication i s  observed  
with the preceding c i r cu i t r y  operat ing proper ly ,  
inspec t  capac i to rs  C12 and C13. The t rouble ,  
if not located i n  the preceding opera t ions ,  wi l l  
then be m o s t  l ikely located i n  e i ther  the switching 
assoc ia ted  with the c i rcu i t  o r  the m e t e r  c i r cu i t  
i t se l f .  

5.  20 When the pulse  speed c i r cu i t  functions but 
does  not indicate  p roper ly ,  the c i rcu i t  should 
be reca l ib ra ted  a s  follows: r e t u r n  the METER 
CIRCUIT switch,  S8, to i t s  (lo BREAK DIRECT 
position and p e r f o r m  cal ibrat ion a s  outlined in  
Section 5 of this  manual .  After this  ca l ib ra t ion  
has  been completed,  position the METER CIR- 
CUIT switch a t  i t s  0-25 P P S  position The m e t e r  
should now r ead  0% b reak .  If the m e t e r  did not 
r e a d  0% break ,  adjust  potent iometer  R39 to 
achieve this reading. M~V; the FUNCTION 



TTS 26B 
Section 5 

switch to i t s  SEND AND REC position. Connect 
a 10 pps pulse source  into the rece ive  c i rcu i t  of 
the TTS 26B. The me te r  should indicate a speed 
reading of 10 pps. If not, adjust potemtioneter 
R41 until  this reading i s  obtained. As this i s  a 
l inear  c i rcu i t ,  no tracking adjustments  a r e  
requi red .  Should this c i rcu i t  fa i l  to t rack ,  then 
trouble shooting should be conducted a s  outlined 
under  paragraph  5. 19. After r epa i r  of the c i rcu i t ,  
cal ibrat ion should be  rechecked a s  outlined above. 

5 . 2 1  SLAVE RELAY C I R C U E  

5 . 2 2  When the METER CIRCUIT switch, S8, i s  in  
i t s  ($0 BREAK THRU RELAY position, the received 

LOW Z HI t 

pulses a r e  coupled direct ly to the coi l  of s lave \ 

re lay  K4. The make  contacts of this r e l ay  then 
in  turn supply the pulses  a s  received by the m e t e r  
c i rcu i t .  ;Should this c i rcu i t  fai l  to opera te ,  the 
trouble wil l  be located ei ther  i n  the coil of the 
re lay  o r  the contacts .  If the re lay  i s  found 
sat isfactory,  then the associated switching c i r  - 
cuitry should be checked. 

I 

I 

M T E  0-1 THRU 0 -5  2Nf375, 0-6 /N//36A. 
DC MEASUREMENTS TAKEN WITH TRIPL ZTT 
63ONA VOM OR EWIVAL EN T .  

Figu re  5-1 

TOP 

BOTTOM 

Figu re  5-2 
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SECTION 6 

ELECTRONIC PARTS LIST 

6. 1 INTRODUCTION. The following pages contain the p a r t s  l i s t  f o r  the Model TTS 26B P u l s e  Signaling 
T e s t  Set.  

6 . 2  FSCM Code Number s ,  this  i s  the F e d e r a l  Supply Code of Manufac ture rs  a s  i s sued  October 1969. 
A l i s t  of codes  and their  respec t ive  manu fac tu r e r s  i s  given below. 

LIST O F  MANUFACTURERS 

Code No. Manufacturer  

Aerovox Corp ,  New Bedford,  M a s s .  02745 
Allen Brad ley ,  Milwaukee, Wis.  53204 
Texas  Ins t rument  Inc. Dal las ,  Texas  75231 
IRC Div. of TRW , Lynn, M a s s .  01905 
IEI ,  Brooklyn,  N . Y .  

T rans i t r on  E l e c t r i c  Corp .  , Boston, Mass .  02128 
C la ro s t a t  Mfg. , Dover ,  N .  H. 03820 

Sprague E l e c t r i c  Co. , Concord ,  N.  H. 03301 

E s s e  C o . ,  Chicago, Il l .  60629 

RCA Corp .  , New York,  N .  Y .  10020 

Cent ra lab ,  Milwaukee, Wis.  53201 
Herzog Minature  L a m p  Work Inc. , N. Y ., N. Y. 
Li t te l fuse Inc. Des  P l a n e s ,  Ill. 60016 
Oak Mfg. Co. , C r y s t a l  Lake ,  I l l .  60014 
Pot te r -Brumfie ld  Sa les  Co, Chicago, 111. 
S igmaIns t rumen t s  , So. B ra in t r ee ,  Mass .  02185 
S t rombe rg -Ca r l son  Corp.  , Charlotsvi l le ,  Va. 22902 

S y l v a n i a E l e c t r i c I n c .  N . Y . , N . Y .  10017 
T r i ad  T r a n s f o r m e r  Corp . ,  Venice, Calif .  90293 
Switchcraft  Inc. Chicago, Ill. 60630 
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Figure 6-1 Component Location E95075 



Ref 
Desig 

R1 and R2 
R3 
R4 and R5 
R6 
R7 
R9 
R15 
R16 
R17 
R19 
R2 1 
R25 
R26 
R2 7 
R28 
R30 
R3 1 
R32 
R33 
R34 
R35 
R36 
R39 
R41 

C1 and C2 
C3 and C4 
C5 
C6 
C8 
C11 
C12 
C13 

Descript ion 

TTS 26B 
Section 6 

P C  Board E95075 

Diode, Si 
Relay SPST 
Relay,  A type 
Lamp 

. F u s e  

Manufacturer 
(FSCM Code No. ) 

P a r t  
Number 
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Jack Block Assembly 

Ref 
Desig 

Manufacturer 
(FSCM Code No. ) 

P a r t  
Description Number 

C3 and C4 

Turnbutton switch 
Turnbutton switch 

J1 
J2 
J3  and J 4  
J5  and J6 

Telephone type jack 
Telephone type jack 
Telephone type jack 
Telephone type jack 
Telephone type jack 
Telephone type jack 
Telephone type jack 
Telephone type jack 

J7 
J8  thru J11 
J12 
J13 

Front  Panel  Assembly 
Manufacturer P a r t  

(FSCM Code No. ) Number 
Ref 

D e sig Description 

R19 and R24 
R32 
R36 

Key switch 2D4C-4C 
Key switch 2C-2C 

Inductor 6H 
Inductor 4H 

Relay 1-C type 
Polar  relay 1 -C type 

Switch Assembly 
Manufacturer 

(FSCM Code No. ) 
P a r t  

Number 
Ref 

D e sig Description 

9 position ro tary  
5 position ro tary  
6 position ro tary  
6 position ro tary  
4 position ro tary  
6 position ro tary  



NORTHEAST ELECT2ONICS COP.FORATION 
Airport Road 

Conccrd, New Hampshire 

MODEL TTS 26ECD PULSE SIGNALING TEST SET 

This addendum covers the description, operating instructions, 
schematic, and table of replacement parts for the Model TTS 26BCD 
Pulse Signaling Test Set. 

General 

The Model TTS 26BCD may be operated from either a 24 volt or 
48 volt DC power supply and features a TTS 26BXD Dial Adapter Acces- 
sory Cover as standard equipment. 

The unit is otherwise identical in description and operation 
to the Model TTS 2 6 B .  

A description of the Model TTS 26B 1s given in Section 1.0 of 
the Operating Instructions. 

Performance and S~ecifications 

Same as Section 2.0, except for a large current drain (approx- 
imately 500 ma) when operating at 24 volts DC. 

Controls and Jacks , 

S 

Same as Section 3.0, except power supply jacks are designated 
24V or 48V. 

Circuit Description 

With the exception of the 24 to 48 volt change-over circuitry, 
the operation of the Model TTS 26BCD is the same as described in 
Section 4.0. 

All of the switching to perform the 24 to 48 volt change-over 
is accomplished over contacts of relay K8. Relay K8, when released, 
establishes the proper circuit conditions for 24 volt operation and, 
when operated, establishes the proper circuit conditions for 48 volt 
operation. 

When the unit is operated from a 24 volt power source, relay K8 
remains released. Thus, internal circuits are arranged for 24 volt 
operation. When 48 volt power is applied to the unit, relay K8 op- 
erates and establishes the proper circuit conditions for 48 volt 
operation. 

The voltage r e q u i r e d  to operate relay K8 is in the order of 35 
volts, but the set must be operated over 48 volts for proper callbra- 
t i o n .  At 2 4  volt operation the set may be calibrated between 20 and 
28 volts. 

(over) 





Relay K8 and its associated circuitry are sho:n:n in the overall 
schematic diagram, Figure 5A, opposite. 

Operating Procedures -- 

Same as Section 5.0, except that either 24 or 48 volts may be 
connected to the power input jacks. When operating on 24 volts, only 
24 volt signals may be received and measured, 

Circuit 
Ref 

Table of Replacement Parts 

For Circuits Involvinq 24 Volt Operation 

Description 

C12A Capacitor: fixed, paper, 1.5 mfd, 50 vdc 

R40A Resistor: fixed, composition, 30K +lo%, 4w 

R4 1A Resistor: variable, wirewound, 500 ohms 

R4 3 Resistor: fixed, composition, 750 ohms 
+lo%, 3 w 

Resistor: fixed, composition, 750 ohms 
+lo%, 3 w 

Resistor: fixed, composition, 300 ohms 
*lo%, 3 w 

Relay: 

CR2 Diode : 

CR3 Diode : 

LINE(E) Lamp: 

DROP (M) Lamp : 

Series EIN - PE - 16307 - B11 

silicon 

silicon 

24E 

24E 

Mfr & Mfr's 
Designation 

B 

G, Series 39 

K, PW-3 

Automatic 
Electric 

Westinghouse 

Westinghouse 



MODEL TTS 26BDR 
PULSE S I G N A L I N G  TEST SET 

ADDENDUM SHEET # 2  

The Model TTS 26BDR i s  a  r e l a y  rack-mounted v e r s i o n  of  
t h e  TTS 26B. With t h e  e x c e p t i o n  of t h e  D i a l ,  t h e  oper -  
a t i o n  i s  i d e n t i c a l  t o  t h e  TTS 26B. The d i a l ,  mounted 
on t h e  p a n e l ,  i s  connected  a t  a l l  t i m e s  t o  t h e  d i a l i n g  
c i r c u i t s  and may be used t o  d i a l  through t h e  set  a s  
d e s c r i b e d  i n  S e c t i o n  3 .0 ,  Opera t ing  I n s t r u c t i o n s .  

To u se  an e x t e r n a l  d i a l ,  proceed a s  d e s c r i b e d  i n  t h e  p r e -  
v i o u s l y  mentioned S e c t i o n .  I n s e r t i o n  o f  a p lug  i n  t h e  
EXT D I A L  jack d i s c o n n e c t s  t h e  d i a l  on t h e  f r o n t  p a n e l ,  
e n a b l i n g  t h e  o p e r a t o r  t o  use  an e x t e r n a l  d i a l  o f  a  te le-  
phone. 

EXT 

TO TTS-268 
DIALING CIRCUITS 

NORTHEAST ELECTRONICS CORPORATION 
P . O .  Box 649 - Concord, N . H .  

03301 



Model TTS 26BDLR 

PULSE SIGNALING TEST SET 

ADDENDUM # 3  

The Model TTS 26BDLR i s  a r ack  mounted v e r -  
s ion of the TTS 26B and incorpora tes  the add- 
tional fea tures  of d ia l  and loop-leak c i r cu i t s .  
See f igure 1 for  a schematic of the additional 
c i r cu i t ry .  The dial  i s  connected in para l le l  with 
the EXT DIAL jack and i s  inser ted  into the jack. 

The loop and leak  functions a r e  normally not con- 
nected to any o ther  c i rcui t s  i n  the unit.  To use  
these functions, connect a l ine to the TO LINE 
jack and patch the TO TTS 26 jack to the other  
jacks on the unit i n  accordance with the operating 
instruct ions in Section 3 of this manual .  

The LEAK and LOOP RESISTANCE switches 
place networks in  para l le l  and s e r i e s  respectively.  

with the l ine.  With the LEAK switch in the NOR- 
MAL position, and the 0 / ~ D D / 1 0 0 0  switch in  ADD 
the LOOP RESISTANCE switch se lec ts  one of 
nine indicated r e s i s t ances .  In the 130V position, 
a high r e s i s t ance  i s  selected.  With the LEAK 
switch i n  the A o r  B position and the O /ADD/~  000 
switch in  the ADD position, a network i s  placed 
in pa ra l l e l  with the line and any r e s i s t ance  selected 
by the LOOP RESISTANCE switch i s  a lso  placed 
in s e r i e s .  When the LEAK switch i s  i n  the C o r  
D position, the LOOP RESISTANCE switch has 
no effect and the s e r i e s  r e s i s t ance  i s  controlled 
by the 0 / ~ D D / 1 0 0 0  switch. The 0 and ADD posi- 
tions a r e  the s a m e .  

T O  D I A - W  
T O  D I B - W  
TO J13-3 
TO Jl3- I 

D I A L  

" '  OVA : U V 

T O  
L I  N E R I 

10.25K 

RIO 
o I 0  K 

NORMAL 

52-03 

Figure  1 - 1. Schematic Diagram TTS 26BDLR 
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Ref 
Desig 

J 1  and J2 

Code No. 

Descript ion 

TTS  26BDLR 

ELECTRONIC PARTS LIST 

Switch 
Switch 
Switch 

Jack  

Manufacturer  
FSCM CODE No. 

LIST O F  MANUFACTURERS 

Manufacturer  

Ar row - H a r t  - Hegeman,  Har t ford ,  Conn. 06106 
~ l e c t r a / ~ i d l a n d s ,  Minera l  Wel ls ,  Texas  76067 
F - D Y N E E l e c t r i c C o . ,  Fa i r f i e ld ,  Conn. 06430 
Tellabs Inc. , Manches ter ,  N. H. 03102 

P a r t  
Number 

DCF 
MF5C 
MF7C 
ASC 1 5 
E L 7  
E L 5  
E L 5  
E B  
E L 5  



ERRA TA 

On page 2-1 ,  POWER REQUIREMENTS, 

change 220mA to 750mA and at  end of 

paragraph add: 1A feeder circuit required. 




