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lf your headendsignal
has group delay problemg

wdve gotasolution:

Blonder-Tongue solves h ead-
end group delay problems.. .
l ike luminance r inging or color
changes.. .with their  new MCA-
BTVb amplifier. You get custom-
quality at off-the-shelf prices.
lmmediate delivery, too.

Why pay more when you can
get the very best at a reasonable
price? Call Anixter-Pruzan now
f o r  s p e c i f i c a t i o n s  a n d  a
ouotat ion.
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C H E C K  T H E S E  L O W  P R I C E S  F O R  H I G H  O U A L I T Y  E O U I P M E N T !

DESCRIPT ION
*  N E T
P R I C E

vo r  c  L i ne  Ex tende r  Amp l i f  i e r ,  24  dBxHLr c;i;@'ch. T3";;;;"d'J;b;;;tror $ B0

{S.-€'!I---Gncq, ry11 h Lsqayt_te p.-_qil 
-

va t  c  Hyb r i d  L i ne  Ex tende r  Amp l i f i e r ,,.r-(Lb tiieo, trJt rt Jij s"l;-, ,')o"Mi"r.' $ 35
Push -Pu l l  L i ne  Ex tende r  Amp l r f i e r .
20  dB  ga in  @ 270  MHz ,  ga in  &  $107
s lope  con t ro l .

XR  LATH€TZ-COM
^

P.O. Box 9728
Phoenix, Arizona 85068

(602) 944-4411

XRLA-AGC Same Ou i  w t f r  compos i t e  qa in  
- - ^ -  

^ -
& s l o P e c o n t r o l '  

-  $ l z 5

.  Mu l t i p l e  Dwe l l i ng  Un i t  Amp l i f  i e r ,
XR2LAHM-MD hybr id,24 dB gain @ ZIO r t lqz.  $140

P lug - i n  r eve rse  amp l i f  i e r  ava i l ab l e .
"All pricing is f.o.b. Phoenix on net 30 day terms-
CONTACT YOUR LOCAL THETA.COM SALESMAN FOR
SPECIF ICAT IONS ON ABOVE UNITS .

Talcdnq S/t//h/o
lmmediate del ivery whi le stock

L I N E  E X T E N D E R  A M P L I F I E R S
M U L T I P L E  D W E L L I N G  A M P L I F I E R

M O D E L

#
They know a l l  our  LRC connectors  a re  bu i l t  to
per fo rm wi th  the  h ighes t  ease o f  ins ta l la t ion .  When
our customers suggest modif icat ions to improve
our product,  we l isten.

Because we do  our  job  be t te r ,  ins ta l le rs  do lRc
E L € C T R O N I C S ,  I N C .

901 SOUTH AVE..

H O R S E H E A D S -  N . Y . , I 4 8 4 5

PHONE 507-739-3844

the i r  job  be t te r  too ,  Ins ta l le rs  love  us  fo r  our  qua l i t y
connectors  and equ ipment .  When you ge t  to  know
our product,  you' l l  love us too.

I
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model FS-3SB
54-300 MHz
(Full Super Band)

tldB or Better
Highest  Accuracy
in i ls  c lass

M o d e l  F S - 3 8

ldent ical  to t !4odel FS-3SB
U H F  i n s t e a d  o f  S u p e r  B a n d

model FS-7338
54-216 MHz

:r:2 dB or Better
Highest Aocuracy
at lowest cost

M o d e l  F S - 7 3 3 8  S p e c i a l

l d e n t i c a l  t o  N / l o d e l  F S - 7 3 3 8

tess speaKer

DIAL  SHOWS MID .BAND CHANNELS .  RUGGED MICROAIVETER
IMPROVED TE IVPERATURE STABIL ITY  .  PROTECTED GOLD PLATED ATTENUATOR SWITCHES

C a l l  o r  w r i t e  f o r  f r e e  c o l o r  b r o c h u r e

Sadel00, lJlC. 2se park Ave , weehawken, N. J. 07087 / ret.201-866-0s12
Gene ral representaiive fo r Eu rope: cf"ti""rA9; 

b:n�:jl j:H,68'*T$ Jtn:,,i:X:::'i 012 
- ret 04i -22 65 01 rerex rELF r 781 68

Compac t  ( 14  i nches  h i gh  x  28  i nches  w ide  x
23  i nche$  deep )  and  l ow  cos r  ( $1 ,595 .00 "  )  -
th is is  the perfect  smal l -system package.

T ime ,  t empe ra tu re ,  l r a rome t r i c  p ressu re ,
w ind  ve loc i t y ,  w ind  d i r ec t i on  and  f ou r  ( 4 ! )
ca rd  d i sp l ay  spo rs  w i t h  a  Sony  AVC 1400
(2 :1  i n t e r l ace )  camerA .  Un i t  f  ea tu res  un i c l i -
rect ional  c lockwise-scanninq sequence and is
designed fOr long lerm, 24 hour per day
usage  and  a  m in imum o f  ma in l enance .
'  De luxe  mode l  w i t h  Texas  F lec l r on i cs  i n -
s t r umen ts  ava i l ab l e  a t  add i t i ona l  cos l .

W E A T H E R  S C A N
Loop 132 - Throckmorton Hwy. Olney, Texas 7G374 817-564-5688
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S r n S l c  e o p i c \ . 9 1 . 0 0

I  h i r r l  (  l a s s  P o \ l r 8 e  f r l c \  p i r i d  i n  O k l a h r r n t a
(  i l \ .  O k h h o m r :  S c c o n d  (  I r s s  n o n p r o l i t  r \
\ ( r c r a l r o n  r p p l i c a l i o n  t !  h c  l i l e d  i n  1 9 7 4 .

' I _ h c  (  o n l m u n i l !  A n t c n n i l  l c l c v i \ i o n  A \ \ ( r e  i ,
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(  h a p l . r  1 9 .  I  i l l e  l t l o f l h e S t i t l u l c s o f t h e S l a l e
o f ( ) k l a h r ) m r .  N { )  p a r t  ( ) f l h c  (  o r p o r r t c  r \ \ c l \
,  r  i n . , , n r c  . h . r l l  h r  t h u  n r i  n ( l t !  , , 1  i r \  n r ( n t .
b c r  s t  s u c h  t \ \ e l \  a n d  i n c r r n t c  s h a l l  h c  d e v o t c t l
c r e l u s i v c l y  t o  t h c  p u r p o s e s  o f  l h c  (  ( ) r p o r a ,
I i o n .

(  o p y r i g h l  i a .  t 9 7 . 1  b y  t h c  (  o m m u n i l ! ,  A n
t e n n a  T e l c v i s i o n  A \ \ o c j a l i o n .  I n e .  A l l  r i g h t s
r e \ c r v c d .  P c r m i s s i o n  t o  r e p r i n l  a n y  m a t c r i a l
o r  p o r t i o n  l h e r e r r f  m u s l  b c  g i v c n  b y  (  A T A .
I n . .  p r i r ) r  l o  r c  p u b l i c a t i o n .
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KYLE D .  MOORE,  P res iden t  o f  CATA ,  INC .

GOOD BYE EXPOS?

For several years now the fal l  season has
been "dominated" by something the NCTA
PR staff playful ly dubs "EXPOS", which I
assume is short for exposition. This year
there were four: one each in Florida, Phi la-
delphia, Cleveland, and Kansas City. Appar-
ently only the Philadelphia EXPO drew any-
thing like a crowd, if you believe the people
who attendetl them. The "official NCTA
count" for the Florida meet was "over four-
hundred", while those manufacturers in at-
tendance said fewer than one-hundred CATV
people ( i .e. operators or operating personnel)
were on hand. The NCTA count for the Cleve-
Iand meeting was also "approximately four-
hundred", while the manufacturers on hand
were so disappointed they took down their
booths a day early and left for home. The
Cleveland count of real CATV people was
probably closer to f i f ty. In Kansas City the
banquet on November 21st had only une-hun-
dred-sixty meals served, and that included al l
of the suppliers with thirty booths, wives, and
people who wandered in off of the street from
the Kansas City locale.

The EXPO concept was conceived during a
period in our industry when money was in
abundant supply and every product you had
to have tomorrow was back ordered six weeks
to six months. The NCTA muscled in on re-
gional meetings where several states had
banded together to have their own meetings
in years past. When a regional meeting be-
came an "EXPO", NCTA took over the col-
lect ion of funds, booth space rental,  and the
program became heavi ly NCTA dominated.

WeII,  t imes have changed. Associate Mem-
bers of NCTA (i .e. manufacturers and suppli-
ers) are dangerously close to f inancial chaos.
Sales have gone to pot and every penny spent
must be balanced by suitable returns. The
fault lies with the general state of the €cono-
my, and the terrible financial state of the
money market vis-a-vis r isk capital for new
CATV system ventures. Manufacturers simp-
ly cannot afford to spend upwards of 92500 to
rent booth space, transport people and mater-
ials, man hospitality suites and the like for a
show that produces fifty real live CATV peo-

4

ple. And, when a high percentage of those
people are operations types from large sys-
tems, with no purchasing authority, the num-
ber of live potential customers dwindles to an
insignif icant number.

Now the high cost of "seeing live custom-
ers" is only one aspect of the 74 EXPO fiasco.
An equally dangerous source of embarras-
ment to the industry is the EXPO format of
trooping out (by NCTA cue) various FCC and
poli t ical people to address the assembled
throngs. When the throngs are small ,  the FCC
and political people must indeed wonder what
kind of industry we are, and whether we merit
the kind of attention we have been gett ing. In
the end, this does our image no good.

I would like to propose that the EXPO pro-
gram be grounded. As long as the NCTA "na-

tional" show oscillates north and south in the
mid-section of the country each Spring, and
the Western Regional Show brings the West
Coast operators together in December, we
fail to see the need for anything approaching
the magnitude of an EXPO at any location
except perhaps one on the East Coast in early
FalI.

I t  may sound radical,  but i f  the western and
eastern shows l imited booth space to twenty
or thirty foot maximums, the industry would
profi t  by having more displays and more sup-
pliers would have the opportunity to meet
operators.

An equally radical proposal, proposed re-
cently by a supplier, suggests that if the
NCTA real ly wanted to show some concern
for the Associates, it would cut in half the
posted booth rental space charges for the up-
coming New Orleans national show. The
NCTA, by rel iable reports, has approximate-
ly $900,000 salted away in a "rainy day fund".
It would go down only slightly, if at all, if the
NCTA made this gesture of mutual assistance
to the industry's suppliers at a time when this
industry needs to find ways to strengthen the
faltering role played by our supply Associ
ates. I t  is reported that NCTA plans to make
not less than $250,000 clear profit on the 1975
New Orleans show. We think that if they chose
instead just to "break even", and put the
money back into the suppliers' pockets, the
industry would be much healthier for the ges-
ture.

CATJ for



G O O D  S I G N A L S

START WITH
' i i

GOOD ANTENNAS

PROPERLY ORIENTE
lt

O N A

STRONG TOWER

U.S.  TOWER

I S  A N  E X P E R I E N C E D

TOWER FABBICATION,

INSTALLATION COMPANY.

Recently completed CATV towers
inc lude:

"$haron Sprirrgs, Ks. - (400 ft.)
"North Myrt le Beach, S.C. -

(500 ft.)
"Carnegie, Ok. - (300 ft.)
*Pryor, Ok. - (445 ft.)

CALL US FOR FAST SERVICE,
AND MONEY-SAVING PRICES!

U.S. TOWER & FABRICATION
COMPAT{Y

P.0. Drawer .'Stt
AFTON, OKLAHOM A 74331

(9r8) 257-4351

ACCURATE.LOW LEVEL
RADIATI()N M EASUREM ENTS
IFCC par t  76.60s (a)  (12)  ]

AND A $20.00 saving!

Part 76.605 (a) (12) requires system radiat ion
leve l  measurements  be fore  March  31 ,  19 /5 .  How-
ever ,  a t  leve ls  spec i f ied ,  typ ica l l y  -35  dbmv or
worse ,  FSM/SL l \4  un i ts  s imp ly  don ' t  resp0nd
The Mid State RD-1 Radiat ion Detector with ad-
lus tab le  d ipo le  i s  the  answer !

lVodel RD-1 Radiat ion Detector with bui l t- in 50-
250 MHz ad jus tab le  d ipo le  p rov ides  an  accura te
meth0d 0 f  de tec t ing  and measur ing  sys tem rad ia -
t ion  Per  i6  609 (h ) ,  the  d ipo le  ad jus ts  to  any
lrequency between 50 and 250 lVHz. A cal ibrated
20 db  ga in  d ipo le  mounted  low no ise  ampl i f ie r
(ba t te ry  powered) 'boos ts '  de tec ted  leve ls  to
read ings  v i r tua l l y  any  FSIV/SLIV can measure
accurately. And i t  is great for off  air f ield surveys
t00  Jus t  $166.00  each (de l i ver  o f f -she l f  to  0ne
week) but with the coupon below, save $20.00
unt i l  January  1Olh l

fsro"-o rou;;.;;r*
Sen. l  RD-1 Radiat ion Detectors at  soecia l
Coupon -Sav lng -P r i ce  o f  $1  46 .00  each .

Company

Address

City -State-  Zip
Note:  To avoid cut t ing up CATJ, s imply
wr i te "Coupon Savings" on order.

M ID  STATE COMMUNICAT IONS,  INC .
40  N .  7 th  Ave . ,  Beech  Grove ,  I n . 46107

(317 )  786 -9537
L _ _ _  

t ' ' "  " " : " ' _ _ _ _ J
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CAPTIONS

!Vhi le at tending the NCTA Board 0f  Directors meet ing in Decernber CATJ managed a day at  the Cab e Bureau studying the f lnal  repo(s
l rom several  oJ the C-TAC panels.  C-TAC, you wi l l  recal l ,  is  that  body ol  able cable people which has been spending the bet ter  part  of
near ly two years t ry ing t0 f igure out  where our industry is  going,  and prepar ing recommendat i0ns for  the FCC on how we ought to get
l rom where we are t0 where they lh ink we are headed. This, is  some task.

The f inal  rep0rts of  several  of  the C-TAC panels wi  I  be presented in something less than color fu l  detai l  in  the February issue of  CATJ.
Here are some highl ights you should kn0w before hand: (1 )  0ne C-TAC panel  has decided that  the wav we should standardize channel
assignments in CATV is to cal l  l0r  FCC act ion t0 mandate that  a l l  channels be assigned on the 6N + 1.25 MHz plan (wl th a few specia l
twists.  inc lud ng requir ing al l  of f  the-air  s tat i0ns to maintain precise zerO-beat f requency c0ntr0 l ) ;  (2)  an0ther C TAC pane urges the
FCC to set  up several  c asses of  technical  l icenses f0r  CATV personnel ,  wi th tests t0 be administered by the FCC: and (3)  anotheaC-TAC
pane urges the Commission to redef ine cable systems away f rom the "each pol i t ical  ent i ty  is  a separale system" c0ncept,  in favor of"each head end served area is  a complete system" concept.

Whi e nosing around the C0mmission,  we rnanaged a peak at  the newly drat ted Sub-Part  "K" which the Cab e BureaL olans t0 del iver
to the fu l l  C0mmission l0r  a ru le making in l \4arch or  Apr i l .  Among other th ings,  i t  suggests {hat  the t radi t ional  C0mmission del in i t i0n 0f
what c0nst l tutes a system should be redel ined to state that  rather than del in ing systems by pol i t ical  ent i t tes,  systems sh0uld be def ined
bV head end serv ice areas.  Chalk one u0 l0r  C-TAC!

w e a l s 0 u n c o v e r e d a p l o t t o d o a w a y w i t h t h e d b m v s c a l e i n C A T V . T h e r e i s a p l a n a f 0 0 t ( 0 l a n h e c k . . i t i s i n t h e f O r m 0 f a f u l l  b l o w n
draf t  0f  a nOt lce 01 proposed rule makingl)  t0 make CATV conlorm to a l l  0f  the 0ther c0mmunicat i0n serv ices the Commission administers
by doing away wi lh lhe db as a basic uni t  of  measurement and replacing i t  wi th the picowatt .  A picowatt  is  a mi l l i0nth of  a wai l ,  and the
Cab e Bureau technical  people are al l  caught up in the grand scheme to make us star t  measur ing received levels tn f racl ions of  a watt .
They wou d st i  I  a l  ow us the luxury 0 l  rnaking re lat ive compar isons using the db increment,  but  abso ute measurements w0! ld b€
expressed in a |  10 be Part  76 data in p icowatts.  Just  f0r  k icks,  drag 0ut  your 0wn conversi0n scales and a calculator  and f igure out  whal
20,  1 0,  0.  + 1 0 and + 20 dbmv would be in p ic0watts.  We did th is and f0und 0 dbmv was approximately l .333 picowatts.  Which meter

manufacturer  wi  I  be the f i rs t  I0 of fer  scales calrbrated in bOth dbmv and plcowatts? When we jumped up and down 0n the desk of  a Cab e
Bureau engineer Over th is one he said,  "wel l ,  the suggest ion came from one of  your c-TAc panels."

Hats Of l  l0 the Anixter-Pruzan Company for  get t ing together wi th the A.B.  Chance Company (Chance makes ine hardware) and
attacking the spira l ing cost  o l  bui ld ing cable systems. Anixter-Pruzan has just  ann0unced a new l ight  and intermedtate dutv suspension
c amp. Rather than a buck-plus tOr the standard super heavy duty suspensi0n c lamp that  is  lar  too s l rong for  normal  CATV uses,  the
An xtet-Pruzan [ / ]0de T203-0223 se ls  t0r  57 cents each,  and can save y0u rea m0ney per pole.  The Anixter-Pruzan people sav that  i l  the
new ecOnOmy vers i0n takes of f  wel l ,  that  the Chance people are consider ing 0ther specia l ized hardware i tems for  CATV, strong enough
for CATV use.  but  pr iced belOw the usual  teephone grade hardware.  Wel l  done fe l lows!

The Uni ted States cable post t ion on c0pyr ight  (wel  ,  at  least  lhe NCTA posi t ion) is  catching a l0t  0f  f lack l rom Canadian 0perators,  as
wel  as Eur0pean CATV entrepreneurs.  The Canadians have just  c0mpleted w0rk 0n their  Own "nat iona c0pyr ight  p0si t i0n paper"  in
whlch they maintain cable has no business paying copyr ight .  The advanced Canadian CATV art  regards 0ur own (NCTA) posi t i0n as out  of
touch wi th real i ty .  In Europe, the feel ing is  a lmost  as intense and operat0rs there get  very upt ight  when they ta lk about what i t  is  we are
try ing t0 d0 here.  In Belgium, where v i r tualy the wh0le country is  0perated by the Fedefa Government CATV System, the Belgium
gove rnmen t i s c0ns ide red thew0rd ' s l a rges t " c0py r i gh tp l r a te " .TheBe lg tums ta te runCATVsys te rns ' s l ea f ree l y "F rench ,Ge rman ,
and 0ther nearby (Dutch,  etc.)  s ignals for  their  subscr ibers.  l \4ayb€ that  is  0ur soiut ion here the increasing pressures l rom lhe Federal
Government might  best  be aver led by s imply handing the induslry over to the FCC now, and then let  them worry aboul  copyr ight !

Final ly ,  there s the funny story 0 l  the month i t  seems a high ranking indiv idual  represent ing a Texas CATV iuppl ier  rushei  to
Cleveland 1o sel  up his booth at  the NCTA N0rth-Central  Expo. When he arr ived,  he ran into the local  water ing hole where he found 0ther
supp iers nurs ing a coo One. "Here I  am gang, let 's  get  busy and get  our booths set  up",  he greeted his fe l low suppl iers.  "Can' t  d0
thal  was the response. "And why not?".  he asked. The counterpart  snickered,  "Because we have al ready t0rn down 0ur drsp ays
and packed up t0 g0 horne."  Which they had done one day eary,  because the turn oul  was so bad.  Eet ter  luck next  t  me JSI

TWo MUST READ documents prepared in the course 0l  doc!ment ing CATV's case against  paying any copyr ight ,  before NCTA B0ard
meet ing held November 19-2Oth in Washington,  are avai lable on request .  From Jim Y. Davids0n, Number 0ne Lou El len,  L i l i le  R0ck,
Atkansas 72202 is a booklet entitled Community Antenna-The Inlustice 0f a Distorted lmage. From Ad Hoc commifiee ol Concerned
Cable Televis ion operators lor  a Fair  C0pyr ight  Law, P.0.  Box 389,  Painted Post ,  New York 14870, is  a very thorough Memorandum
Report  prepared by Washington At torney Freder ick W. F0rd.  Both are avai lable for  the asking to any c0ncerned CATV syi tem operator  or
em pr0yee.

Bep0rts f rom al l  C-TAC panels except subject ive evaluat ion of  prcture qual i ty  were due into Commission by ear iy
November These prel iminary reports wi l l  be modi l ied s l ight ly  by the C-TAC Steer ing Commit tee,  and a date of  lat l
January is  p lanned for  f inal  {ormat of  a l l  panel  reports.  The subject ive evaluat i0n of  p icture qual i ty  panel  (Panel  2)  hopes
t0 complete i ts  work by late summer,  1 975.  Purpose ol  the subject ive analysis is  1o develop a chart  (perhaps wal l  chart )
o i  var ious types ol  p icture degradal ion,  which wi l l  a l low systems to make certa in "measurements" 

by compar ing thei i
system pictures wi th those shown on the chart .  Archer S.  Taylor ,  Chairman of  Panel  2,  has been workinq wi th RCA t0
develop specia l  v tdeo tapes for  subject ive analysis,  and the Nat ional  Science Foundat ion has promised to tund the
0 r0q ram.
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UNDERSTANDING PLANT

AMPLIFIER

POWER SUPPLIES
THE SERIES REGWATOR

All power supplies can be broken
down into four basic parts: (1) the rec-
tifier, (2) the filter, (3) the regulator,
and (4) the reference voltage. Some
power supplies also include an option,
the current limiter, which we shall dis-
cuss in depth later.

RectiJier

Danger - 60 Volts!

The AC input voltage is first fed to a
silicon diode which is used to rectify
(or convert)the sine-wave AC to a pul-
sating DC. The most basic form of rec-
tifier is shown in Figure 2, a half-wave
rectifier. Half-wave rectifiers are quite
widely utilized in CATV amplifiers for
two reasons: (1) they do not require a
bulky (or expensive) transformer, and
(2) they allow you to design a circuit
with just a B* and ground power sys-
tem. However, they do have some
draw backs, the largest of which is that
current is drawn through the power
supply during only 50o/o (1/zl of the AC
sine-wave cycle. This means that only
1/z of the power available is util ized.

Three basic approaches have
evolved for satisfying the limitations of
the half-wave rectifier:

S.K. Richeg
Ric he g D e u e ktpment C omp any
Oklnhoma Citg, Oklnhoma

D E C . , 1 9 7 4

(1) Use a bridge rectifier (see Figure
3) to develop full-wave rectification. If
you use a bridge rectifier uithout a
tronsformer. the negative side of the
rectified AC cycle must be run
throughout the amplifier, where you
could otherwise connect to ground
through bias resistors you must con-
nect to the B- line from the power sup-
ply. See Figure 4.

(2) Use a bridge rectifier with a
transformer (see Figure 5). This avoids
the B- line complications and now bias
connections can go directly to the
ground plane on the amplifier circuit.

(3) Or, there is an alternative
method that can be used to obtain full-
wave rectification, rectifying both
sides of the AC sine-wave (see Figure
6) with individual (a pair) of half-wave
rectifiers. Both the B* and B- sides
must be individually regulated, and
separate B* and B- lines must be run
to the amplifier stages.

All techniques are utilized in CATV
equipment; each has its advantages

A C  I N
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FIGURE 2
and disadvantages, and each is util ized
by the design engineer where the indi-
vidual circuit needs call for different
requirements.

Filter

The basic job of the filter capaeitor is
to charge zp during the maximum volt-
age swing (see Figure 7) and to dis-
charge during the minimum voltage
swing. This procedure results in a Leu-
el:ing of. the DC gutput voltage, which
usually has less than 5o/o ripple at this
point in the circuit.

Regulntor

The regulator transistor is the heart
of the series regulator (see Figure 8).
Here is how the regulator transistor
works. Voltage from the basic supply
(i.e. the rectifier and the filter) is fed
into the collector of the regulator tran-
sistor and any current that is drawn by
the load (i.e. the CATV amplifier) will
be drawn from the collector. However,
the uoltage of the T'egullrto?" transistor
enxitteT'is arepresentation of the uolt-'age appli,ed to the base. For.example, if
we apply 30 volts on the collector, and
5.7 volts to the base, we will see a
voltage of 5.0 volts on the emitter
(there is a 0.7 volt drop between the
base and the emitter). If the 5.7 volts

DC

arrn
O U T

FIGURE 4

are stable at the base, the collector
voltage could drop to 9.0 volts or rise
to 40.0 volts, and the output would re-
main stable at 5.0 volts.

Reference Voltage

The reference voltage fed into the
base is developed by "dropping resis-
tors" R1 and R2 and by a zener diode
(see Figure 9). The function of the
zener diode at the base is to maintain
the reference voltage to exactly the
rated zener voltage level. It accom-
plishes this by increasing or decreas-
ing the amount of current drawn
through resistors R1 and R2 (Figure
e).

It is worth noting with a series reg-
ulator that voltage at the emitter will

A C  I N
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FIGURE 6
have basically the same amount of hum
(i .e.  unwanled distort ion products on
the power supply line) as the transis-
tor base uoltage, although the collector
of the transistor mav have considerab-
ly greater hum present. This is be-
cause resistors Rl and R2, along with
capacitor C2, provide very clein (no
ripple) DC to the base.

Current Limiting

. If the output of the series regulator
is- shorted, or a large load is suddenly
p_laced across the power supply outpu[,
the series regulator transistor can be
destroyed. To avoid this unwanted
fuse-action, a circuit such as shown in
Figure 10 is often employed.
_ As long as there is a load of 1 amp

the voltage at the output of the 1 ohm
resistor is higher than the voltage drop
across diodes D1, D2, and D3. How-
ever, if the load ,increases to 2 amps
the output voltage would drop to 18
volts and thus appear negatiue to
diodes D1, D2, D3. At this point these
diodes would begin to conduct, draw-
ing additional current through resis-
tors R1, R2. This lowers the base volt-
age and the emitter voltage, and ef-
fectively reduces the current output
capability to under 2 amps, thereby
protecting the series regulator transis-
tor.

C O L L F C T O R  E I V ] I T T L R
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FIGURE 8
Switching Regulntor

Switching regulators are becoming
more and more popular, due to their
high operating effi,ciencA and buL heat
probl,ems. A basic switching regulator
is outlined in Figure 11.

The power source which feeds the
regulator is the same as we have pre-
viously discussed. The output to the
electronic switch/pass transistor is
where the change takes place. Instead
of regulating the outpul of the transis-
tor to a constant voltage, the output of
the transistor is turned on and-off to
produce a square wave at the ouiput.
The square wave output (i.e. puised
output) is then passed through a low
pass filter which basically converts the
output back to a DC voltage. At this
point, the output is sampled and com-
pared in voltage to a fixed reference
(zener diode). If the output voltage is
lower than the reference voltage, the
Schmitt trigger is turned on, which ac-
tivptes the electronic switch. The out-
put is constantly being compared to
the reference voltage, and if the out-
put begins to rise above the reference
voltage, the trigger shuts off and so
does the electronic switch.

This sequence happens again and a-
gain, many hundreds (thousands) of
times per second, and the result is a

trNN-sz MAXIIMUI\4 VOLTAGE

IV]INIMUI\4 VOLTAGE

FIGURE
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regulated output with little heat gen-
erated by the power supply.

There are many other ways of ac-
complishing the same thing. In the sup-
ply described, both the frequency and
the duty cycle of the square wave are
varied with the load and input voltage.
There are other designs which only
vary the duty cycle while the fre-
quency remains constant.

SAnopsis

CATV power supplies are basically
voltage suppliers to the power require-
ments of the solid state active devices
in our amplifiers. In the process, the
power supplies generate heat (un-
wanted) and are subjected to sudden
uartations in their input voltages
(rare), and their current loads (quite

FIGURE II

common). Heat must either be dis-
posed of (heat destroys parts directly
and cause operating parameters to
change drastically); input voltage
changes must be tamed before com-
ponent parts are destroyed. And sud-
den increases in current loads must be
caught before the supplies are operat-
ing beyond their own current output
capabilities and burn up.

Understanding how the supply func-
tions is a leg-up on the correction of
faults and preventing supplies from
breaking down at an inappropriate
time.

THE OFFICERS OF CATA

& THE STAFF OF CATJ WISH YOU

,A  )oqous  So0 idog Season
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ELEMENTARY BANDPASS

FILTERS FORCATV
WHY FILTER?-Thereirelnore 

filter designs around
than you can shake a stick at; each has its
own particular advantages. Some fi lters
even take on the duties of signal traps.

The fi l ter most of us are familiar with is
Ihe bandpass (orpass band) unit. Such a
device allows one particular bandwidth of
frequencies to pass through it, but it re-
jects all other frequencies. We commonly
employ bandpass units at the input or
oulput  of  s ignal  processing uni ts .

A tuneable (or f ixed) signal trap, such
as the Blonder Tongue MWT series or
the Jerrold TLB/THB could bc consid-
ered band reject f i l ters. That is one of the
nice things about RF range fi l ters and/or
traps; you canjust about select the fi l ter
you need, almost regardless of the prob-
lem you are exper iencing.

Basically, you fi l ter out unwanted RF
energy at frequencies other than the de-
sired signal frequency to prevent the un-
desired RF carriers from interferins with
recept ion oI  the desi red carr ier .  ld-eal ly .
you would do this at the source of the
undesired carrier; but if that source is a
TV or FM broadcast station, probably
the best f i l ter device is a case of dynamite
strategically placed at the base of the of-
fending station's transmitting tower! So
you tackle the fi l tering at your receiving
loc'ation, and hope that in the process of
fi l tering out the signal(s) you do not want,
you wil l be able to maintain a useable
signal on the signal(s) you do want.

Most CATV fi lterine is done at the
input to the head end or-the output of the
signal processing phase of the head end.
Let's explore why.
INPUT FILTERING-Tne;f 

th-ernost common problems we
experience is overload of a signal pre-

DEC. ,1974

Clean Up Dirty Pictures

amplif ier. There are basically two types
of signal pre-amplif iers on the market
today; those that employ bi-polar type
transistors for amplif ication and those
that employ field effect transistors for
amplif ication. There are advantages to
both, overall, and disadvantages to both.
However, the FET type of device wil l
usually handle larger input signal levels
before it cross-modulates (i.e. folds up)
and for this reason FET pre-amplif iers
generally perform better in areas of high
ambient signals.

Another  solut ion to the problem is
found in the Jerrold approach to pre-
ampl i f iers;  a re lat ive ly  broadly- tuned
bandpass fi l ter is placed in front of the
transistor amplifying device(s) and this
fi l ter rejects signals some distance out-
side of its passband.

lny transistor amplifying device ftcs
an over load poin l ; that  is ,  a  point  where
the input (signal) voltage(s) multiplied by
lhe gain of the unit (usually expressed in
db's of gain) equals an output voltage
which is greater than the rated output
power level  of  the output  t ransis tor .
When this crit ical power is exceeded, the
ou tpu t  s tage  o f  t he  p re -amp l i f i e r
overloads (cross modulates) and the unit
becomes useless for CATV signal pre-
amplif ication. An example of what this
may look l ike appears here as Photo l.

To keep on pre-amplifying without
cross modulat ion degradat ion in  the
presence of strong local signals, we must
design our system so that the strong local
signals do not overload the pre-amplif ier
unit. There is only one way to do this: the
undesired (strong, local) signals must be
attenuated below the point where they
can create cross modulation.

f
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If we installed a pad at the input to the
pre-amplif ier, we would accomplish our
goal. However, a pad hus rut respect for
Jrcqucncy. It wil l not only attenuate the
undesi red st rong local  s ignals,  i t  wi l l  a lso
attenuate the desired weaker signal. So in
most  s i tuat ions a pad is  not  the answer.

On the other hand, a frequency selec-
t ive pad would do the job n icely .  A s ignal
trap or band-reject f i l ter is exactly that -
a.freque nc1, se lective parl. Placed in the
line ahead of the pre-amplif ier (or signal
processor) it wil l selectively attenuate the
undesired frequency(ies) and allow the
desi red s ignal  to  pass through wi th (de-
s ign)  to lerable at tenuat ion.  I f  the uni t
funct ions as i t  has been desisned.  the
non-desi red carr iers wi l l  be aJtenuated
below the point where they can create
cross modulation in the pre-amplif ier and
the pre-amplif ier wil l be able to do the job
intended.

Most CATV pre-amplif iers are placed
on the tower at  the antenna,  to take ad-
vantage ofthe best signal to noise ratio at
the receiv ing system point  where the
signaf is strongest (i.e. befltrc dov,nlead
/osses) .  Because th is  is  outdoors.  i t  is  not
a particularly good point to install a signal
trap or a highly selective bandpass fi l ter.
Commonly employed traps and bandpass
fi lters in CATV service are largely tuned
inductors (on air or plastic forms) which
are in turn quite sensitive to changes in
ambient temperature and humidity. In ef-
fect, as air temperature and humidity
levels change,  the tuned t raps and/or
bandpass f i l ters "  dr i f t "  up and down in
t requency.  There is  no known t r ick to
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solve this problem with commonly avail-
able CATV devices, except of course
moving the pre-amplif ier down inside the
head end where hopefully the tempera-
ture remains more consistent .

CATV pre-amplif iers can suffer from
front  end s ignal  over load (by nearby
transmitters) when the undesired signals
areclose to the operating frequency ofthe
pre-amplif ier (i.e. receiving channel 2,
local channel 3) or when the transmitter
frequency is quite some distance (in fre-
quency) removed from the receiving fre-
quency ( i .e .  receiv ing channel  2,  local
FM stat ion on 92.5 MHz).  Of  course the
further away in frequency the offending
undesired carrier signal(s), the easier it
becomes to handle it by trapping or f i l ter-
i ng .
OUTPUT FILTERING
@ i c e s t e n d t o h a v e
outputs which are not  to ta l ly  l inear .  That
is, a channel 2 unit wil l generat(, some
untlcsin't l signuls in the processing pro-
cedure and often these undesired carriers
end up at the output of the processor
along with the desired channel 2 carrier.
If this happens, these undesired carriers
also find their way into the CATV system
combiner  network.  and the undesi red
carr iers create "beats"  (herr ingbone
patterns - l) on other channels on the
system.

As CATV system head ends become
more complex with the addition of mid-
band processed signals, one or more local
modulators. and numerous channels of
FM signal carriage. The demands for
purity on processed channels become

CATJ for



greater and greater. It almost takes a
mini-computer to calculate all of the pos-
sible "beats" in a modern head end. It is
far more simple and probably more effec-
tive to bandpass fi l ter all head end output
channels right at the processing unit or
modulator. The key is to keep signals
other than the desired signals from com-
ing out of the head end processing units
and mixing in the combiner system with
desired channels, thereby causing unde-
sired beats.
SIMPLE FILTERS-Tlejurposeif 

this article is to ac-
quaint you with a few simple-to-build fi l-
ters, one or more of which may help you
clean up some of  your  channels.  Most
CATV f i l ters are considerably more
exot ic  than those we wi l l  d iscuss here.
There is no known way of achieving high
select iv i ty  at  VHF wi th s imple f i l ters.
Most CATV bandpass fi l ters, for exam-
ple, achieve their high rejection of adja-
cent channels by employing multiple fi l-
ter  s tages and two or  more t rapping
stages.  The most  compl icated par t  of
these exotic f i l ters is the alignment pro-
cedures and the abil ity to couple from one
stage into the next stage without distort-
ing the desired pass band of the fi l ter.

We are going to avoid those problems
in this "learning report" by sticking to
the more simple fi l ter forms. If interest in
fi l ters warrants a more detailed examina-
t ion of  more exot ic  designs,  th is  wi l l  be
covered in subsequent issues of CATJ.
STOP BAND / BAND REJECT
@l l ca l l  t he
first f i l ter circuit to be described a stop
band fi l ter which reiects a band of unde-
sired frequencies. See Diagram L

This fi l ter wil l function. with the values
given, as a tuneable band reject device
over the range 50 to 250 M H 2.. By follow-
ing the values given for the low frequency
end you wil l have .a fi l ter which is op-
timized for rejection of the FM broadcast
band (88-108 MHz),  whi le  a l lowing f re-
quencies from approximately dc (0 MHz)
to 80 MHz and 125 to 300 MHz to pass
through without annoying amounts of at-
tenuation.

The unit is constrdcted in a small LMB
chassis box, outfitted with F6lA fitt ings

( l )  Sea Ma1, 1974 CATJ, RFI,  Page 19
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DIAGRAM 1

Diagram I Components - Low Frequency
L l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 T ,  # 2 4 .  3 1  1 6 "  a i r  f o r m
L 2 ,  3  . . . . . . . . . . . .  l 2 T ,  # 2 4 , 3 / 1 6 "  a i r  f o r m
C  I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 6 3  t r i m m e r ,  9 -  I  8 0  p F
C 2 ,  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 2  t r i m m e r ,  0 . 9 -  I  2  p F
Diagram I Components - High Frequency
L l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 T ,  # 2 4 ,  3 1  1 6 " ,  a i r  f o r m
L 2 ,  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 T ,  # 2 4 ,  3 1  1 6 "  a i r  f o r m
C  I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 2  t r i m m e r ,  4 - 4 0  p F
C 2 ,  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 0 2  t r i m m e r ,  0 . 9 -  l 2  p F

on either end ( input and output).  The box
may be hung at the input of any unit which
you wish to keep 88-  108 MHz s ignals out ,
although if you place it outside ahead of a
signal pre-amplif ier, some attempt should
be made to weatherproof the container
(use  Dow Corn ing  S i l as t i c  732  RTV
adhesive/sealant on all edges and holes
where moisture might get inside).

There are only s ix  act ive components.
Cl  and L l  broadly determine the center
ofthe band reject frequency range. C I for
the lower frequency range version is an
Elmencoi Arco 463 trimmer (9 to I 80 pF).
C I alsopasses the spectrum from 0 to 300
MHz, less the porlictn "c:orved out" by
the reject filtar. C2 and L2, plus C2 and
L3 act as shunt traps to ground. The
tuneable capacitors (Elmenco/Arco 402
tr immers;  .9  to 12 pF) p lus the inductors
(L2 and L3) make up tuned circuits that
resonate within the band reject range,
carrying (shunting) energy in that fre-
quency ranSe 1r)  gntund.

Note that  L l  and Cl  are mounted
across two floating tie point terminals;
the bottom ofeach is attached to an F6lA
connector. C2 and C3 are connected to
the same tie point terminals and the ad-
justable end of each "floats" in air. L2
and L3 attach to these floating ends, and
then go to ground. L2 and L3 should be
mounted so they are at right angles to Ll
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to prevent stray coil to coil coupling from
upsetting the balance of the device.

A smal l  p iece ( lV+" x  lTe")  of  G-10
circuit board was cut to make up the base
plate for the fi l ter; it in turn is mounted on
/+" spacers above the bottom of the LMB
box to align the F-6lA connector pins
with the two point t ie terminals.

The low frequency version shown wil l
cover band-reject of any frequency-range
in the 54-150 MHz region.  l t  is  opt imized
to reject approximately 20 MHz in width,
o r  88  to  108 ,  a t  100  MHz .  By  tun ing  C l ,
C2 and C3 you can locate your band re-
ject pass band virtually any place you
wish between 54 and 150 MHz wi th the
lpy, frequcn('y components shown. Tun-
ing Cl locates the "center" of the reject
pass band while tuning C2 and C3 locate
or adjust thev,idth of the reject pass band.
Around 60 MHzce ntcr  i t is  "opt imum

flat" over approximately 16MHz',at 100
MHz center it is optimum flat over 20
MHzand at l40 MHz,center  i t  isopt imum
flat over approximately 25 MHz.

A l i gnmen t  shou ld  be  done  w i th  a
sweep and marker display, although it
can be done w,ith a signal sour('a (such as
antenna signals) and an FSM. lf you do
not have a sweep and marker display sys-
tem available, tune in on the FSM a signal
in the middlc of the band reject range.
Note how strong a level it has. Insert the
band reject f i l ter in the l ine ahead of the
FSM. Tane C I for maximum attenuotion
of the middle-of-band-reject region car-
rier. Now tune the FSM for a carrier ap-
proximately  10 MHz higher  than the
center frequency. Adjust C2 fttr max-
imum attenuation of Ihe upper frequency
carrier. Repeat one more time with a car-
rier approximately l0 MHz lower than
the center frequency, adjusting C3 for

1 4
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maximum at tenuat ion. I f  you do th is  wi th
carriers not more Lhan I 6 M H z apart (high
to low) down around channels 2-4, not
more than 20 MHz apart in the FM band
(88-108 MHz) and not more than 25 MHz
apart  in  the l10-150 MHz region,  you
should have a flat band reject level within
+/- I db that is from 20 to 25 db deep (in
rejection).

The higher frequency version func-
tions in exactly the same way, except be-
cause of  the components chosen i t  wi l l
have a wider reject bandwidth than the
lower f requency vers ion.  The compo-
nents chosen wi l l  re ject  150 to 250 MHz
with 170 to 225 being at the bottom of the
re ject  pass band wi th a 195 MHz center
(see Diagram 4) down 20-2,5 db. The ac-
tual amount of rejection in the "bottom of
the reject troughi' depends to a large
measure on the care with which you posi-
tion components and how carefully you
adjust things l ike turn spacings on L2 and
3.  See box mater ia l  here.

You can series (cascade) two or more
of the simple band reject f i l ter devices.
The re iect ion numbers do not  double
however; in fact you add about 3-6 db of
additional rejection "within the trough"

'140 [4Hz 130 lv lHz 7 0  M H z

\ /\ . '' - '  >f--4=-'Y: "--"""-- '-
l  l0 lv lHz '100 lv lHz 90 lv lHz

DIAGRAM 2
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each time you add a section. $owgye1, affected by changes in ambient tempera-vou can series one that is tuned to 54-70 ture .and 
'h;;ilTty. 'B;; 

;;i l l; ';?"pand another that is tuned. to reject 88-108 ;hth i;;;;;;;l;;; one prer.isc ojfend.and come up with a utru.si-banipus.s .lirrer irK , ii i iri l irq"."iv. rt.i i"Ji"L".t'h|for channel 5.  In effect vo, *oui[  u" ter is pretry u. id,  i r '  i ts reject f requencykeeping channels 2, 3 and'4, plus. parts of range.'Andit .in aiiri around a long-long6 and the FM band out of any channets r lafueroi ; i i ; ; ; ; ; ; i ; t rapoutundesiredpre;amplifier you might place after the sigiais. 
-

serres band reiect uni ts.  See Diagram.- _-The bigt l i .utdvunrtLgr,  to the band reiectThere are two reasons *try yoi mignr nlteritro"wn ri"."lt ' i"it ttf rt,r.r.tir.,it, 
'F,tr

I1ill?.:t:"rhis simple approach to fitGr_ exa.mpte. r;;;. "fi;ilft;;;;'il:il;;r;:Ing rn treu ot usins convertiorar bandpa-sS while'it tas a Rai .ej;.ti;-;;i;dffi;I,;fi lters. The first is low ttrru lossei on'i 't ie o""itr,. 'bs"-l0i; MFi;range, it is stil l at-desired.frequencies. Thru loss at 54-g2 te,ruai ing iou " iso nlu. and i t  does notMHz when the band reject f i l ter is tuned recoverio the nominal 0.1 db thru losst.o rejgct 88- 108, for example, is under 0. r untir we c;i a;;;' i; '75 MHz.db. Thus the thru ross on a weak channer uonmr'B-Ii sioi'-ilNn2 . 3 t l r 4 w t l u | d b e s o | o w a S t o n o t t ; b ; ; f f i t o r c a n b e c o n -

:T,j_"i.:1.^"I:.jl,t9j!:rnunafterthelasr sioererr-i f;il;f b;i..j"iiiili;;. d;;'h

3,X|X'J"' 
band rejeits ttie tow uafrJ

{b of on-channel system p.erformance. lg* and high bani tignurr are delivered toEven a first rate bandpa_ss firter has ttrru i6 i"p-r;;'b'rl"",','ity'7,'rn, bancl signals ap_losses in excess of l .d db on low bant l .  pear.at one output port  and t tnly highThe second is srahi l i ry.  True. the coi ls hund signals aptr iear 
'at  

tne ortrei ; r i i ; ;(inductor) and capacitors are apt ro be 
;":4,*i"uuffrl#;rfl*?ilJru

DIAGRAM 4  
=

Diagram 5 Components
L l  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 4 T ,  # 2 4 ,  3 t  1 6 "  a i r  f o r m
L 2 ,  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 T ,  # 2 4 ,  3 1  1 6 , ,  a i r  f o r m
C 1  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 4 2 2  r r i m m e r .  4 - 4 0  o F
C 2 .  3 . . . . . . .  .  . . .  . . . .  . . . . . . . . . 4 0 2  r r i m m e r .  0 . 9 _  t 2  ; F

D E C . , 1 9 7 4

.  High- low separators are very usefu l
devices. ,work ing both as separaiors ancl
as combiners.  Taken as a pai r  of  c i rcu i ts
( low band and h igh band' )  they can be
taken apart  and used separate ly  to p lace
low thru loss f , i l ter ing ah-ead of  i  un i t that
you.want  to see only low band (or  h igh
band) s ignals.

Diagram .6 shows a pretty standard
c o m m e r c i a l  a p p r o a c h  t o  6 u i l d i n e  a
highl low separator .  The capaci tors 

"are

f ixed and the inductances a ie opt imized
with the related inductors for th6 service
they perform.

Such a unit has a low band separate and
high band separate function as inCicateJ

t
1 5



DIAGRAM 8
Diagram 8 Components
L I . . . . . . . . . . . . . . . .  l 0 T ,  # 2 4 . 3 / 1 6 "  a i r  f o r m
L 2  . . . . .  -  - . . . . . . . . . . . . . . . . . . . . . . . . - 5 T ,  # 2 4 ,  3 1  1 6 "  a i r  f o r m
L 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 T ,  # 2 4 ,  3 1  1 6 "  a i r  f o r m
C l ,  2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 2  t r i m m e r ,  4 - 4 0  p F

L 1 ,  9 + , r 2 4 ,  1 / 8  A t R F O R T \ r
L 2  g + . 1 1 2 4 ,  1 / 8  A t R F O R t M
L 3  8 + . a 2 4 . 1 / 8  A t R F O R t V
L4 4+,!24, l /8 AtRFORtul
L 5 - s + , i i 2 4 , I / s A l R F o R M  D I A G R A M  6

in Diagram 7. Across ports, low band is
down 30 db or greater at the high band
port and high band is down 30 db or more
at the low band port.

We can take th is  c i rcu i t  apar t  and bui ld
a modified stop band fi l ter that wil l stop
either lorv band or high band, but allow
the alternate to come through with I to I .5
db thru loss.

Diagram 8 is such a unit for low band
stop,  h igh band pass.  This uni t  can be
constructed in  the min i -box.  as is  shown
here. L I plus L2 form a broad series trap
for the -50- 100 MHz range. This could be
modified to cover a lower range by in-
creasing the number of turns of L I and L2
accordingly .  Cl  tunes L l  + L2.  C2 is  a
shunt to ground and it can be operated as
C2 di rect ly  to  ground,  in  which case i t
ser ies tunes both L l  (+C2) and L2 (+C2)
or it can be operated with alternate induc-

290 225 2oO 115 150 125 100 75 50 MHz
l r t t t l t t l
+--t-- -{---l- -. --T-t:tr- .F+f \ t l

H B ' . / L B
PAS .\ 

,/ 
pAss

\ /
-  -  -  

Y - - - - - ' - - - 1 5 d b
/ \
/ \
/ \

----:-:--:--r-:---=--=-=a/---------)-:---=----=-=-...ooo

tor L3 which forms an additional series
shunt trap to ground.

Without  L3 the re iect  band is  35 or
more db down from 

-the 
pass band and

extends f rom 55 to 92 M Hz.  Wi th L3 you
can tune the reject bandwidth to any l5
MHz wide range between 55 and 100
MHz, such as 55 to 70 MHz.  This is
shown here in  Diagrams 9 and 10.  Wi th
th is  c i rcu i t  the h igh band (as wel las below
40 MHz) is  passed wi th f rom l  to  1.5 db
thru loss.

By modifying the components uti l ized,
we can extend the stop band range with
stop or rejection oflow band and passage
of high band. Diagram l l shows the cir-
cuit for low band stop or reject, high band
pass.  This c i rcu i t  has addi t ional  shunt
trapping in it to allow the designer to
sharpen the roll off between pass and

M l N l - f i l t e r  f o r  h i g h  b a n d  p a s s ,  l o w  b a n d  r e j e c t

1 6

DIAGRAM 7
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\. I' \- - -y'- - - - - - - -  - - - - - - - - t -  - - - - -  - - l - - -
92 MHz 55 lvlHz

DIAGRAM 9

D I A G R A M  1 3

Diagram 13 Components
L1 ,2 ,3  . . . . . 5 ' 1  ,  #24 .3116 "  a i r  f o rm
C l .  2 ,  3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 2 2  t r i m m e r .  4 - 4 0  o F

\ - - - - r-  -  - - -  -  - -  - - 1 - -  - - - - - -  - +
50 lv lHz  0  MH2

D I A G R A M  1 4

u r A u n A t v t  I  |  =

Diagram ll Components
L l , 2 , 3  . . . . 5 T ,  # 2 4 . 3 / 1 6 "  a i r  f o r m
C l  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 4 2 2  t r i m m e r ,  4 - 4 0  p F

D I A G R A M  1 2

DEC.,1974

DIAGRAM 15

Diagram 15 Components
Ll ,  2,  3 . . . . .5T ,  #24.3116" a i r  form
C  I ,  2 .  3 ,  4  . . . . . . . . . . . . . . . . . . . . . . . . 4 2 2  r r i m m e r .  4 - 4 0  o F

lMHz 200 tvlHz 150 tvtHz 100 MHz

D I A G R A M  1 1
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200
M H z

1 5 0
M H z

1 0 0
M H r

50
lvl Hz

' l - - - - -  - + --  - - - ' - i l - - . - - - . ' -  5 -
lSHz lv lHz

DIAGRAM 16

Now if we wish to extend the passbarrd
down to 100 MHz and decrease the stop
band to 0-50 MHz (with some form of
attenuation between 50 and 100) we can
add the two capacitors shown in Diagram
13.  This sharpens the "Q" of  the re ject
c i rcu i t  as shown in Diagram 14.

Finally, if we wish to have a fi l ter that
passes everyth ing above say 50 MHz
(tuneable f rom 48 to 62 MHz) wi t l r
minimum attenuation, but attenuates ev-

c2 C3

Diagram l7 Components
L l , 2  . . . . . . . . . . . .  l 3 T ,  # 2 4  3 / 1 6 "  a i r  f o r m
L 3 ,  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 5 T ,  # 2 4 ,  3 1  1 6 "  a i r  f o r m
C l , 2 , 3 , 4  . . . . . . . . . . . . . . . . . .  . . . . . . 4 2 2  t r i m m e r ,  4 - 4 0  p F

108 MHz 100 lVlH, 50 MHz

DIAGRAM 18
erything below 4O MHz (tuneable 40-50
MHz) see Diagram 15. This is the same
circuit as Diagram l3 with capacitor C4
added. Again the "Q" of the reject circuit
is improved by adding C4 and the result-
ing passband is shown in Diagram 16.
This would stop sub-low from getting into
an amplifier set up to handle 50(54) to 350
( + )  M H z .

The last filter design for this report al-
lows low band to pass but rejects every-
thing outside of the common low band
range. The pass band is 50 to 108 MHz,
while the stop band is at full attenuation
from 40 MHz down to DC and 125 MHz
up through 350 MHz (+).

Diagram l7 shows the schematic and
Diagram 18 shows the pass and reject
bands.
SYNOPSIS

A relative handfull of small component
parts and a little time will give you con-
siderable new insight into the filtering
processes. I fyou have access to a sweep
system with markers, filter experimenta-
tion and alignment becomes about as in-
teresting a project as you can undertake
on your own.

** t< ** ** ** X>K ** * ts* >K * * * ** * * * X * *
t (  rNr t r r  ar r^Nr RatraKtrar  tC
*  

r N F L A r r o N  B R E A K E R !  
*

)e Noise Figure .  .  .  .  under 2.0 db *
j i  State-of - the-Art  Gain .  .  .  .28 db min imum t '
{ )  LOW NOISE Avai labi l i ty  .  .  .  .  .s tock 7r
?t  Antenna Mount ing Pre-Amps!  Pr ice .  .  .  .  $150 wi th remote *
* power supply )C
t (  RTcHEY DEVELoPMENT coMPANY *
t (  725OW. Reno, 'Rt .  5 ,  Oklahoma Ci ty ,  Ok.  73108 (405)  737-5086 )C
* J< t< * x* ** *t< x* x * *** * *t<** * * * * * >K

DIAGRAM 17
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CATJ COOKBOOK

FOR 1974/75

FCC MEASUREMENTS
In the November CATJ, guidelines

for making annual measurements were
discussed. The intent of the November
portion of this two-part series was to
lay the foundation for the tests them-
selves. Very little space will be de-
voted here this month to "who must
make which tests, when". Rather you
are referred to the November CATJ,
pages 24 to 30, for a run down of this
material.

76.605 (a) (4)

This is the visual signal level mea-
surement required for all Class I (i.e.
off-the-air signal) channels. This sec-
tion states that "The uisual signal lnu-
el, across a ter"m'inating impedance
uhich correctly matches the internal
impedance of the cable sgstem 0s
uieuted from the subscriber term'inals,
shall be not l,ess than the foll.outtnq
ualue:
75 ohms l milkuolt".

One millivolt is the same as 1,000
microvolts, which is also the same as 0
dbmv.

Steps:

(1) Disconnect the subscriber drop
cable from the receiver (1) and
connect to the RF input jack on
y our calibrared FSM/SLM;

(2) If your FSM/SLM has both
peak and average detection,

D E C . , 1 9 7 4

They Said l t  Couldn't  Be Done

place in the peak detection
mode;
Carefully peak the tuning of the
FSM/SLM on the visual carrier
of all channels carried on the
system which originate at a
television broadcast, translator
source and record same. This
includes channels delivered to
you via microwave, having
been picked ry off-the-uir at
some distant point. Note the in-
dicated level on your testing
form (2) for each channel;
Note on your testing form the
make, model, and serial number
(if known) of the FSM/SLM de-
vice utilized for the measure-
ments:

1) Measurements do not haue to be
taken "l:iterallg" at the end of a sub-
scriber drop. Section 76.601 (c) states
"The measurements mag be taken at
conuenient monitoring points i,n the
cabl.e netzuork, prou'id.ed that data shall
be incl:uded to relnte the measured per-
for"mance to the system performance
as u,tould, be uieuted from a nearby sub-
scrtber terminal." This nl,eans that if
you haue 6 db of cabl.e lnss in the drop
at channel 13, and 2.5 db of cable lnss
at channel 2, that the measurement
made at a "conueni,ent monitoring
poi,nt" must be numerically cornpen-
sated to relnte to the actual l,euels that
uould. be found insid"e the home at the
drop terminus.

(3)

(4 )

1 0
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( V I S U A L  C A R R I E R  L E V E L S )

DIAGRAM I
I l v

(5) Note on your testing form the
name and title (i.e. "system

owner", "technician", etc.) of
the indiuiducl making the tests,
and the date and time of the
tests, along with the street ad-
dress (locatiori) where the tests
were made.

76.605 (a) (5)

This is the signal level uarintion
measurement required for all Class I
(broadcast television) channels. This
section states "The uisual signal Leuel
on each (Chss I) channel shall not uary
more thon 12 decibek uLithin ang 2/*
hour period, and shall be muintained
uithin: (i) 3 decibels of the uisual sig-
nal leuel of oxLA u'isual carrier within 6
MHz nominal frequency separation,
and (ii,l 12 decibels of the uisual signal
l,euel on any other channel, and (iii) a
rnarimum leuel such that uisual de-
gradation due to ouerload in the sub-
scriber's receiuer does not occur".

See Diagram t here. This diagram
shows one of the worst case (but pass-
able) number-sets which you could
measure, and pass. Channels 2 and 3
are adjacent. They are uithi,n 3 db of
one another. Likewise, channels 3 and
4, which are .'tmmediatelg adjacent,
are also within 3 db of one another.
Channels 4 and 5, which are not im-
mediately adiacent (there is a 4 MHz
guard band between them) are 12 db in
level apart. But 5 and 6, which are

20

immedintely adjacent, are within 3 db
of one another.

Channels 6 and 7 are not immediate-
ly adjacent (in frequency). Therefore
they could. be as much as 12 db apart
and stil l meet the standard. We have
reverse-stepped channels 7, 8, 9, 10, 11
and 12, in 3 db increments. They are
legal because no t'tl)o adjacent catrters
are more than 3 db apart in visual sig-
nal level. Twelve and 13 are also 3 db
apart, although the channel 13 level is
once again higher than the 12 level,
since at 12 we have reached the 0
dbmv "m'in:imum signal leuel" pre-
scribed by 76.605 (a) ( ).

It should be emphasized that this
particulnr example meets the require-
ments, but your plant operation at
these levels, through active amplifiers,
would probably be uerg poor. Allowing
channels 5 and 6 to run so much higher
than 3, for example, would probably
eventually cause 3 to be lost in a mix-
ture of inner-mod and noise.

Steps:

(1) Disconnect the subscriber drop
cable from the receiver (1) and
connect to the RF input jack on
your calibrated FSM/SLM;

(2) If your FSM/SLM has both
peak and average detection,
place in the peak detection
mode;

(3) Carefully peak the tuning of the
FSM/SLM on the visual carrier

I

CATJ for



frequency of all channels car_
ried on the system which are
received through direct or mi_
crowave delivered off_the_air
reception techniques;

(4) Note on your test ins form the
make, model,  and ser- ial  number
(if known) of the FSM/SLM de_
vice utilized for the measure_
ments;

(5) This sect ion requires that you
determine LhaL l.wtthtn ori Zt,
hour period the signal rtuel
on anA channel shall not uaru
more than 12 db',. Actually, yoir
are making tuto different teits.
simul laneously.  you are deter_
mining that no two adjacent
carriers are more than B'db a_
part and that no two system
carriers are more than iZ db
apart ;  and, you are determinins
that no single carr ier at  ani
time varies more than 12 db
within a 24 hour time span.

To fol low the ' , let ter of  the
rule", it would be necessarv to
maintain an individual chari-re-
corded record of the level at the
measurement point on everv
channel on the s.ystem, lor 2"4
hours. This would require 12
FSM/SLM units and i2 chan-
nels of chart  recording appara-
tus to follow the .,letter bi ttr"
rule".

A more practical situation is
to make four measttrements,
spaced approximately 6 hours
apart (total of 24 hour time
span), noting the test site levels
on all system Class I channels
for each of the measurement
periods. This is the technique
recommended by CATJ to con-
form to the "intent of the rule"
as stated here.

(6) Note on your testing form the
name and title (i.e. "system

owner", "technician", etc.) of
the individual making the tests,

D E C . . 1 9 7 4
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DIAGRAM 2
and the date, time and location
(with street address) of the
tests.

76.605 (a) (6)

This is the visual and, assoc,inted,
aural carrier l,euel measurement re-
quired for all Class I (broadcast tele-
vision) channels. This section states"!ng 

ltWS uoltage of the aural signal
shall be muintained bettneen lS and, lf
decibels belou,t the associnted, uisual
signal leuel."

See Diagram 2 here.
In this measurement example, the

channel 2 visual level meaiures 0
dbmv. The channel 2 aural level makes
spec by measuring -13 dbmv (19 db
difference). The channel B visual car-
rier level measures *B dbmv, while fls

2) CATJ is considertng preparing
for early January distribution a com-
prehensiue TEST BOOKLET that witt
include step by step instractions for all
tests required (includ;ing tests re-
quired onlg of neuer sgstems), and
blnnk measurement data forrns to be
fillcd in by the indiuid,uai conducting
the test. The erpected cost of thb
TEST BOOKLET will be $25. you can
indtcate uthether you uould, be inter-
ested in such a BOOKLET (and there-
by help CATJ make a decision on its
publication) ba contacting Heather
Pennington, CATJ, 4209 

-NW 
2?rd,.

Suite 106, Oklnhoma City, Oklnhoma
73107.

I
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associnted aural carrier makes spec at
-14 dbmv (17 db difference). The chan-
nel 4 visual level shown measures *6
dbmv; its associated aural would have
to measure between -7 dbmv and -11
dbmv to "make spec".

Steps:

Disconnect the subscriber drop
cable from the receiver (1) and
connect to the RF input jack on
your calibrated FSM/SLM;
If your FSM/SLM has both
peak and average detection,
place in the peak reading mode;
Carefully peak the tuning on
the desired (measurement)
channel uisual canrier, and
make a notation on your mea-
surement test form of the visu-
al carrier level present. Now re-
peat the measurement on the
aural carri,er of the measure-
ment channel, being very care-
ful to peak on the associated
aural carrier and not the im-
mediate upper adjacent visual
carrier, making a notation of
the level measured on your
measurement test form. Repeat
this test on all Class I (broad-
cast) channels on the system;
Note on your testing form the
make, model, and serial number
(if known) of the FSM/SLM de-
vice utilized for the measure-
ments;

42 dbmv

+25 dbmv

/ " ,

(5) Note on your testing form the
name, title (i.e. "system own-
er", "technician", etc.) of the in-
dividual making the tests, and
the date, time, and Iocation
(street address) of the tests.

76.605 (o) (6)

This is the signal-to-noise ratio test
required on all Class I (i.e. off-the-air)
signals first picked up within their
Grade B contours. It is important to
nole that Lhese tests are riouired on
all channels u,thich (1) you pick up ot
gour head end from a broadcast trans-
mitter that couers your cabl,e comrlun-
itg wtth a Grade B or higher leuel pre-
dicted signal Le,uel and,, (2) any micro-
wave channels delivered to you u;hich
are first picked off-the-air at a point
LDithin their oun Grade B (or better)
contour. These measurements are not
required on any channels which you
pick up off-the-air beyond the predict-
ed Grade B contours (as that contour
crosses, touches or includes your ca-
ble community). This section states (in
part) "The ratio of uisual siqnal leuel to
sgstem noise. . . shall be not less than
36 decibels". (This section also men-
t'ions co-channel interference; how-
ever, the co-channel portion of this
surement requirement has been szs-
pended pending further FCC/C-TAC
study.)

See Diagram 3 here.

Steps:

(1) This measurement must be
made at a fairly hfgh signal lev-
el measurement point in the
system. The levels shown in
Diagram 3 are nof absolute;
(i.e. they are intended to show
that you need from 36 to 42 db
more signal at the measure-
ment point than the sgstem
nozse which is what you are go-
ing to measure to make a valid
measurement) It mav not be

36 db
1\1tN

I
I
I

',io,..
L E V E L

( 1 )

(2)

(3)

(4 )
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possible to make this measure_
ment accuratelq with some
FSM/SLM devices unless the
true (absolute) input level to
the FSM/SLM is 

-in 
the *10

db11y or higher range.
This measurement can be

made at the output test point
port on a line extendei or
through a low isolation value
DT (i.e. 8 or 12 db) inserted for
testpurposes directly after the
ampli f ied output (poi t)  of  a l ine
extender ampl i f ier.
This measurement must be re-
peated for all channels on the
system which meet the Class I,
Grade B criteria.
On each channel:
(A) Determine the absolute

l,euel of your visual carrier
high level test point; note
this level on your mea_
surement form.

(B) Leaving the FSM/SLM
untouched, radio, call. or
signal the head end and
have the antenna input
signal to the processing
equipment disconnected:
replnce the input cabl.e
with a 75 ohm terminating
resistor (see Diagram 4).

Note: If, in the absence of input
signal, your signal processor
turns on a standby carrier, this
standby carrier must be disa_
abl,ed for this test.
(C) Now remove pad atten_

tion from the FSM/SLM
until your FSM/SLM be-
gins to read on-scale once
again. What you are nolt)
measuring, with the input
signal disconnected ind
the processor input term_
inated but the processor
still rpnning, is cumuln_
tiue noise on the channel
being measured. Note the
absolute lcuel of that

A N T E N N A
D O W N  L I N E

taotr ta u ' r roa /
SIGNAL LEVEL , /ANTENNA(A)  (c )  /  DowN L tNr

/r

75 ohm

Q)

(3)

TERfulINATOR
( D )  ( E )

DIAGRAM 4
noise as read out from
your FSM/SLM. The nz_
merical difference be_
tween the signal level
read when the antenna
was connected to the pro-
cessor and the signal level
( i .e.  noise level)  when the
signal was disconnected
and replaced with a term-
inator is y.our system sig-
nal to noxe ratio (B) for
that channel. Note the
noise level in absolute lev_
el and the signal to noise
level (i.e. signal reads
*36 dbmv, noise reads -4
dbmv; signal to noise is
+36 dbmv minus -4

3l It is necessary to compensate
for the narrou)er bandtuid,th- of the
FSM/SLM deuice tnhen meaiurino
signal-to-noise ratios for a L.5 MHz
bandwidth TV signal. Therefore, d"e-
term'ine uthat the "bandwidth 

conxpen_
yli!-S !_uIber is" for your partiiulnr
FSM/SLM (consult your monual), or
take 4.0 db to be safe, and, if gou mea_
sure 40 db signal-to-no,ise in-the test.
subtract either the knotan compensa'_
t'ion number, or L.0 db as a maiimum.
t.g arviue at th_e compensated ualue forthe test results.

D E C . ,
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TABLE I

To determine the maximum permis-
sible radiation level from your system,
select from this table the frequency of
the channel to be measured in the radi
ation tests (visual canier given for TV
channels). The levels permitted follow-
ing test steps given here are shown in
microvolts and in dbmv levels. If an
amplifier is used between the test di-
pole and the FSM/SLM, its known gain
must be added to the levels given here.
Feedline loses between the dipole and
the FSM must also be added to levels
measured (i.e. if there is 1 db of feed-
Iine loss, this is 1 db less real signal you
can measure and still meet the spec).

Channel /
Frequency

z

4-14 
MHz

q

b

1 0 0  M H z
1 0 8  M H z
1 6 5  M H z

l
I
9

1 0
1 1
1 2
1 3

Microvolts glg

|  5 . b 5  -  J O

14.20 - 31
12.90 - 38
11.70  -  39
1 1  . 2 0  -  3 9
1030 -  40
8.65  -  41
8.05 - 42
5.25  -  46
4.95 - 46
4.80 - 46
4.6s  -  4 l
4 .50  -  47
4.35  -  47
4.22  -  48
4 . 1 0  -  4 8

dbmv, or 40 db signal to
noise) on your measure-
ment form.

There is an alternate method of
performing this test, if you
have reason to be suspicious of
yoqr FSM/SLM switchable
paos:
(A) At your high level test

point, open the FSM way
up (i.e. take all attenua-
tion out) and before you
connect the FSM/SLM to
the test point, place a 1 db
step attenuator (with all
attenuation in) between
the FSM/SLM and the
test point.

Take attenuation out of
the external 1 db step at-
tenuator until you have
a convenient reference
scale reading (such as
mid-scale or 0 db):
Peak the FSM/SLM out of
more time on the visual
carrier frequency, and
l,eaue the frequencg tun-
ing knob untouched;
Direct the head end to dzs-
connect the antenna in-
put, replncing it with a 75
ohm terminator aL the
processor input; make
certain that the processor
runs normally, with no
standby carrier operat-
ing.
Now make a note of the
number of db of attenua-
tion remuining in the er'
tental 1 db step attenua-
tor, and start taking out
attenuation until the
FSM/SLM comes back to
your convenient reference
point set in (B) above on
noise alone.

(F) The number of db u,thich
you took out of. your ex-
ternal attenuator to bring
the FSM/SLM back to the
same scale reference
point as in (B) above is
your signal to noise ratio
(3). If you began with 52
db of pad in the external
attenuator, and with noise
ended up with 12 db of
pad in the attenuator,
your signal-to-noise ratio
is 52 minus 12 or 40 db (3).

Note on your test measurement
form the make, model, and ser-
ial number (if known) of your
FSM/SLM device utilized in
this test;
Note on your testing form the
name, title ("system owner",
"technician", etc.) of the indivi

(B)

(c)

(D)

(E)

(4 )

(5)

24
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dual making the tests, and the'
date, time, and location (street
address) of the tests.

76.605 (a) (12)

This is the system radiation test re-
quired for all systems, regardl,ess of
oge. This measurement is supposed to
determine to your satisfaction that any
signal leakage from your system does
not erceed the prescribed maximums
set by 76.605 (a) (12), at any point in
the system. This is not, literally, a
measurement which can be made at
three distinct points in the system (see
CATJ for November, Measur'ements).
At hout monE points you make this
measurement is entirely up to you, al-
though gou connot escape the respons'i-
bil:itg that your uhole sgstem shall be
free of radintion in excess of the pre-
scribed maximum.

As a practical matter, system radia-
tion can take place (1) along trunk or
distribution lines, where broken or
severed outer cable conductors are
found, (2) along trunk or distribution
lines where connectors are improperly
seated into an amplifier, line splitter,
tap, terminator, etc., (3) at power sup-
ply (voltage) insertion points where
AC/RF isolation has failed and signal
is radiated by the power supply, power
insertion device, or by the AC wiring
between the power mains secondary
and the AC power input to the power
supply, (4) at and along subscriber
drops where cable shielding is inade-
quate, broken or rubbed through, (5)
and at the terminus of subscriber
drops where a subscriber has left a line
unterminated and perhaps touching
some metallic object which, in turn, is
re-radiating the signal in the area. Ra-
diation can also take place when a ca-
ble drop is connected to a receiver an-
tenna terminals (through a matching
transformer) and' the customer paral-
Iels the cable connection to his receiver
with his own outdoor antenna. This
feeds the cable RF voltages right back

D E C . , 1 9 7 4

up to the rooftop antenna, and it ra-
diates over the neighborhood. This is
not the cable's fault, but it is up to gou
to spot and see that it is corrected.

Section 76.605 (a) (12) reads (in part)
"Radintion 

from a cable tel.euisi,on sgs'
tem shall be limited to 20 mirrouolts
per meter betueen 5L ond 216 MHz at
a dktance of ten feet" and "15 micro-
volts per meter at a distance of 100
feet for frequencies below 54 MHz and
above 216 MHz".

Microuolts per meter is a strange
measurement term to most CATV op-
erators. It does not mean "microvolts

at a distance of a meter" or "microvolts

per FSM"! The translation of "microl

volts per meter" to "microvolts I can
measure on my handy 75 ohm refer-
ence dipole" is shown here in Table
One.

Steps:

(1) Construct a 75 ohm reference
dipole, following your own tech-
niques or by following Diagram
5. The dipole should be adjust-
able (for frequency), which
means that the A-B and C-D
rods should be adjustable for
length. You can do this very
simply by procuring replace-
ment telescopic rod walkie-

L----L';i;;;.".- *i

I
I
Ir

E A C H  S I D E ,  T E L E S C O P I C
R O D  A D J U S T A B L E  D I P O L E
E L E M E N T S
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TABLE 2

Dipole lengths for each half of the
dipole antenna are given here. The A-B
and C-D distances are identical (i.e.
both sides are the same) and the lencth
must be adjusted before measu"u-"it.
are made on a specific frequency or
ehannel. See Diagram 5.

A-B /  C_D

2
J

4
74 MHz

5
b

1 0 0  M H z
1 0 8  M H z
1 6 5  M H z

7
8
9

1 0
1 1
1 2
I J

5O.1 "  each
45.2" each
I  | , Z  e a c n
3-1.4" each
35.9" each
33.3" each
27.7" each
25.6" each
1 6.8" each
1 5.8" each
1 5.3" each
1 4.8" each
14.3" each
1 3.9" each
1 3.5" each
1  3 .1  "  each

Q)

(3)

talkie antennas or TV "rabbit
ear" antennas, which utilize slip
-together rods concentricallv.
The total A-B/C-D length(s)
must be set (per Table 2) for
each channel.
The dipole antenna must be ele-
yated to approximately the
height of the CATV lineis) be-
ing "probed" for radiation. This
suggests that a wooden (i.e. in-
sulated in case of accidental
contact to AC power lines)
handle of some length (10 12')  is
required.
The FSM is adjusted to the
exact frequency of the carrier
for which you are probing. Here
you may have a practical prob-
lem. Unless you have unreal
amounts of rad,intion, your
chance of finding true plant ra-
diation, while walking along the
ground is slim because your di-
pole antenna is going to pick up

direct TV signals from trans-
mitters within 100 miles or so.
Therefore, you should selcct a
TV chonnel tphich has no VHF
station on it within say 100
miles or more (such as cable
channel occupied by a UHF sta-
tion); or, sel,ect a frequency
that is cablc util;tzed, such ai
your pilot carrier 7.2-76 MHz or
165 MHz or 276-220 MHz signal.
By selecting a cable-carriei for
probing which is not going to
conflirt with signals floating a-
round in the air, you stand a
better chance of finding radia-
tion and not spending the day
chasing down off-the-air sid-
nals. If you have no pilot carrier
and every channel on your sys-
tem has off-the-air broadcasters
on it also, you will have to de-
vise some method of inserting a
specinltest signal on a descrete
frequency at the head end. See
CATJ for May, page J2 for a
special low cost marker unit
that will satisfy this purpose.

(4) The next problem with d-etect-
ing radiation is the uent Lout
lcuel which is permissible un-
der the "20 microuolts per me-
fer"specs of 76.60b (a) (12);  see
Table 1. The end result, detect-
ing levels which are down in the
40/-50 dbmv region, is difficult

euen wtth first rate FSM/SLM
de.uices. If you are operating
with measurements of a des--
crete cable-secure frequency
(i.e. a pilot carrier or teit cai-
rier inserted at the head end),
you can at least avoid false
readings from off-the-air sig-
nals that may come floating inio
the dipole-FSM/SLM combina-
tron.

One solution is to employ a
package such as the MID-
STATES COMMUNICATIONS
(4) model RD-l, a eombination
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dipole for measurements and 20
db flat gain amplifier which
gives all signals picked up 20 db"boost" thereby making accur-
ate FSM/SLM low level mea-
surements possible. With such
a unit in use, your real Ievel
becomes 20 db Lower than your
meter-read-level. of course.
With all of these problems un-
der control, take the dipole and
probe "10 

feet aboue the
ground and directly belout the
(cable) system components".
Where vertical clearances be-
tween the cable and the ground
is less than 20 feet, "l,otuer the
test dipol,e so that it is ten feet
sepration from the cabln sys-
tem components". With the di-
pole in position, 'rotate the di,-
pole at the measurement height
in a uertical aris until uou ob-
tain marimum meter riading".
And finally, ' if there are otier
conductors (i.e. down guJS,
etc.) uvithin ten feet the mea-
surement entenna, Jind another
lncation for your tests; one such
that no other conductiue mater-
lals (i.e. metallic) are within ten
feet of the test antenna".
Note the readings found, and
having ascertained that there
are no locations ,tn toun uthere
your plnnt radintes beyond the
prescribed max,imums;
(1) Note in your test measure-

ment form the make,
model and serial number
of any equipment utilized
in this test:

(2) Note on your test form the
name, title ("system own-
er", "technician", etc.) of
the individual making the
tests, and the date, time
and bcatinns where tests
were conducted.

This completes the tests required to
have been made initinllu on o1 before

D E C . . 1 9 7 4

March 31, 1974, and which must be
repeated agutn on or before March 31,
1975, by all grandfathered systems.
Additionally, grandfathered systems
must also complete the following nelt)
(this year) fesfi on or before Mar"ch 81,
t975.

76.605 (a) (7\
(5 )

(o ,

This is the "hum modulation" mea-
surement. Essentially, what you are
setting out to determine is that the
percentage of hum (from the AC mains
power) induced into the RF signals
does not erceed a modulation index of
5o/o onthe RF signal(s) present. To put
it another way, you are trying to ascer-
tain whether or not AC hum, caused bv
the sine-wave AC power mains sor"cd,
is getting into the RF (radio frequen-
cy) signals, and causing some peicen-
tage of objectional AM (amplitude)
modulnti.on to the uideo (picture por-
tion) signals.

Section 76.605 (a) (?) states ,The
peak-to-peak uarintion in uisual sional
Leuel caused by und,esired. bw 

"fre-

quencA disturbances (hum or renet i-
tive transients) generated, within the
sAstem, or bg inctdequate lout fre-
quencA response, shall not erceed So/o
of the uisual signal leuel".

In plain English, is the hum so bad
that people object to it?

Hum modulation can get into a sys-
tem at any point where AC power is
introduced to equipment that handles
the signal. It can even come from di-
rectional taps that pass both AC and
RF! However, it normally comes from
an inadequately filtered power supply;
and, since no manufacturer could iea-
sonably expect to peddle equipment
that hum-modulated RF signals by b0/o

+) MID-STATE Model RD-l com-
bination test dipol,e and 20 db gain flnt
ampkfier sells for $166. Contact Mid.-
State Communications, P.O. Bor 205,
Beech Groue, Indinna L6107.
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DIAGRAM 6

(or more), we must assume that if we
have hum modulation on our pictures,
something has broken dou,;n in the e-
quipment during service-useage.

A 5o/o hum modulation maximum
(limit) is very generous of the FCC.
This amounts to a modulating signal
that is 26 db lower in level than the
desired video signal; and most of us
recognize that a 26 db rati.o between
(say) desired signal and noise, or de-
sired signal and co-channel zs objec-
tionabl,e..

The plain facts are that while section
76.605 (a) (7) states "(hum) .  .  .shal lnot
erceed 5o/o . . . ' l if any of the RF car-
riers in our system even approach 5o/o
hum modulation in real life, our cable
office phone rings off the hook (or no-
body is watching that channel!).

If the purpose of testing is to deter-
m'ine compl;innce with the rules, then
making compliance with 76.605 (a) (7)
is very simply done. "Turn on a TV set
at the test measurement point, and
switch through the channels. Do you
see anA 60 cycl,e hum bars in the pic-
twre?" If you do, but they are uery
faint, you are well under 50/o hum mod.
If they are objectionable, you are ap-
proaching 5o/o or exceeding it. It
sounds like a very "subjectiue " kind of
test analysis, and truthfully, it is. This
type of interference is not one on
which differently calibrated eyeballs
read different results. Yirtually any-
one can spot 60 cycle hum bars in the
picture, and if you can't see them
there, you are just as certain you are
under. 5o/o hum mod limits as you

28

would be after setting up a scope to
make a test.

What CATJ is suggesting is that
76.605 (a) (7) compliance can be made
by most systems by giving it a "subjec-

tiue eyeball test". Then if you are "see-

ing hum" you should proceed on with
the more critical test to be described
here. It should be noted that this kind
of subjective (eyeball) testing ,is under
serious cons'ideration by the C-TAC
panel (Panel 2) and that pending the
final results of C-TAC Panel 2, the
Commission is "holding pat" on two
other measurement areas which re-
quire equipment more sophisticated
(and expensive) than the average qual-
ity FSM/SLM.

Steps:

(1) Set up test setup as shown in
Diagram 6. A relatively high
level test point is required. Yoz
must make th'is measurement
on a carrier on the system that
has no nonnal modulntion (i.e.
not a TV carrier, although a
standby carrier could be used).
This could be an unmodulated
pilot carrier, or a special A0
(unmodulated) test oscillator in-
serted at the head end. Your
purpose is to determine if the
unmodulated carrier has any
(hum) modulation present (5).

(2) Set the FSM/SLM to the fre-
quency of the Aq (unmodu-

5) Any unmodulnted carrier which
you'tnsert on Aour sgstem, or make use
of if already there (i.e. pilot carrier), to
check for the presence of hum moduln-
tion must be clean of anA hum moduln-
tion itself. If the pouer supply for a
pilot carrier (for erampl,el is not ade-
quetelg filtered, and the result 'is a
hummy pil,ot carrier, this test cannot
be conducted until the test cotrrieyis
itself cl.ean of hum at the head end
before it goes into the plnnt distribu-
tion system.

I
I

i
I
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lnted) carrier. Conneet the
uideo output jack on the FSM/
SLM to the uertical input of a
DC coupl.ed scope with mod-
erately good sensitivity (at
least down to 50 millivolts per
division). Note: Do not attempt
to make this *noturn*nnt
uithout a CD couplcd scope.
Bypass the vertical input jack
on the scope with a .02 uF disc
capac'itor to the scope chassis
ground to insure no locally in-
duced hum goes into the verti-
cal input. Operate the FSM/
SLM on iLs batterg supply to
eliminate that possibility of
hum introduction.

(3) See Diagram 7. Set the scope to
AC l ine sync (60 cycles);  set the
scope to DC. Set the scope to
0.1 V per cm range. Adjust the
vertical centering of the scope
for a straight line resting euen
utith the bottom graticule on
the scope screen (this assumes
a scope screen graticule of 10
cm for the grid display, which is
common). This is 7A.

(4) Now connect the output of the
FSM/SLM uideo-out jaclc to the
uertical input of the scope. Ad-
just the in-line pad, manual gain
or IF gain control on the FSM/
SLM to produce a horizontal
line that centers across the top
(tenth) grat icule l ine on the
scope screen. This is 1 volt sig-
nal to the scope from the FSM/
SLM. See 7B.

(5) Switch the scope to the next
highest range (50 millivolts or
0.05 V per cm range).  Ful l
screen display would now be 0.5
volts. Sultch to the AC coupl-
ing position for the scope. Cen-
ter the horizontal display for
ease of reading and note the top
and bottom ertrem,ities of the
sine wave display. If it is not
more than two graticule divi-
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DIAGRAM 7

sions high (on a ten division
screen, see Diagram 7C), gou
are 5o/o or le,ss hum modulated
on the Afl carrier.

(6) If you wish to measure the ab-
solute percentage of modula-
tion, you can probably read
down to 2.5o/o (hum)modulation
in the 50 millivolts per division
range by simply interpolating
between scope graticule (hori-
zontal) marks. Ifyour scope has
a 25 millivolts per division (.025
Y /cm I range, this would ex-
pand the visual scale from ttao
diuisions heightfor 5olo modula-
tion to tuo diuisions height for
2.5olo modulntion.

NOTE: Your FSM/SLM mav not
have a 1 volt peak-to-peak outpui level
ability in the video output jack. The
Jerrold 727, f.or example, is 0.8 volt
peak to peak, while the Delta-Benco
FST 4 is 0.5 volt peak-to-peak. These
specs are for a full scal,e (i.e. rneter.
scale) reading houeuer, and since we
are not really interested in the real
Leuel throtgh the FSM/SLM but are
interested only in a full scope display,

o.r
DC LI

f v

I

1 )  S E T  S C O P E  T O  A C  L I N E  S Y N C
2 )  S E T  S C O P E  T O  D C  C O U P L I N G
3) SET SCOPE TO 0.1V/cin RANGE
4 )  A D J U S T  V E R T I C A L  C E N T E R I N G

F O R  A O T T O M  G E A T I C U L E  T R A C E
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DIAGRAM 9

that the FCC mag postpone the effec-
tive date (i.e. this year) requirement of
this test pending additional C-TAC
study or pending further definition of
how this test is to be conducted.

This section states "The channel fre-
quencA response shall be uithin a
?'ange of */- 2 decibek for all fre-
quencies utithin -1 MHz ond *4 MHz of
the uisual carrier frequencg."

See Diagram 8. A single television
channel is 6.0 MHz wide. Within that
6.0 MHz bandwidth, the uisual carrier
frequency is 1.25 MHz aboue the lower
channel edge. The colnr sub-carrter
frequencg is 4.83 MHz aboue the lower
channel edge, and the aural carrier fre-
quencA is 5.75 MHz aboue the lower
channel edge (and 0.25 MHz below the
upper channel edge). Section 76.605 (a)
(8) states that "within -1 MHz and *tt
MHz the processed channel shall be
gain-flnt uithin +/- 2 db'i See Dia-
gram 88 and 8C. What we are. really
protecting with the +/-2 MHz flat-
ness spec is the video modulation re-
gion of the channel .In theory, the low-
er (AM) sideband of the TV transmis-
sion (i.e. that portion below the visual
carrier frequency) is filtered out at the
transmitter (in something called a
Lower Vestigal Sideband Filter) and
the contribution to the reproduced
television picture on the TV receiver of

l - -db / \4AX . l
I  vnnrnrroru i

,r;:;;;, t
to get 1 volt p/t/p out of a unit that has
a lower rated outptt, simply run the
instrument at some input attenuation-
OUT leuel which produces the 1 volt
video output required for step (3) here.

(7) Note on your test measurement
form the make. model. and ser-
ial number (if known) of anv
equipment utilized in the tesi.

(8) Note on your test form the
name, title ("system owner","technician", etc.) of the indivi
dual making the tests, date,
time and location where the
tests were conducted.

76.605 (a) (8)

This is the measurement of the "in

channel response" of each Class I (off-
the-air) signal util ized on the system.
At the time that this report is being
prepared for publication (late Octo-
ber), there is the ramored possibility

[MDEilM-]
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any of the modulation energy that is
belou.t (in frequencyl the ubiat carrier
frequency is questionable at best.
However,^th.e requirem ent at the pres-
ent t' ime (6) is that we maintain proces_
sing flatness to a point -1 MHz below
the visual carr ier f requency, plus or
minus 2 db.

To measure our "in-channel', 
flat_

ness, we have to determine first of all
from uthere u,te start nrcosuring. The
FCC has not yet defined the ,,inp"ut test
point" (6), but it appears logical that
they will do so soon and thatlt will be"the input Lo the signal processor unit"
when the CATV sgslem has hard per-
Jormance data auailnble on the band_
pass characteristics of ang and. all fre_
quenc A s.e Le ct iue eq uipm ent appearin g
UeJorg the processor input. This would
usually include the bandpass charac_
teristics gf *A ond atl frequencA selec_
tiue equipment appearing bef6re the
process-or mput. This would usually in_
cLude Lhe bandpass characteristics of
the antenna, a pre-ampl i f ier i f  one is
u.sed, and any bandpass filters or traps
that are external to the p.ocesso, unit.

For our purposes heie we are con_
sidering the input test insert ion noint
Lo be the input to the processor. S""
Diagrams 9, 10, 11, and t2.

Steps:

(1) Some type df flat reference sis-
nal must be inserted into tie
p?"ocessor. input. This can be a
sweep (Diagram g), a wideband.
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DIAGRAM 12

noise generator (Diagram 10), a
1 MHz comb generator (Dia-
gram 11), or a tuneable fre-
quency-accurage signal gen er'(r_
lor (Diagram 12).

The procedure is to insert the
flat reference signal into the
process-or input, and then go
dou;n the l:ine to your test mea-
surement point and see wheth_
er the f lat  input has become
tilted more than */- 2 db aL
any point betuteen the visual
carr ier f requency -1 MHz and
the visual carr ier f requency *4
MHz.

- Whi le i t  is possible that some
degree of . ti lt ing might take
place cumula[ ivel .y between the
output of the head end and the
plant output at your test mea-
surement point (i.e. within the
trunk and distribution portion
of the plant itself), it is er_
tremelg unl:tkely that it would
ever accumulate to more than
+/- 2 db. Keep in mind the
plant is the "picture of broad_
band flntness'l and that even
variations which may creep in
are seldom abrupt within 'a 6
MHz bandpass aiea, even on a
cumulative basis.

6) The FCC is consil,ering chong_
ing the -1 MHz to *L nfnz UdnawAin
to -0.75 MHz to lL MHz. Hou;euer. at
the present time, the ruks remain un-
changed.

3 1



(2)

The most likely spot for "tih"

of the processed channel to oc-
cur is in the headend signal
processing equipment. This
suggests that if you insert a/of
reference signal at the input to
the processor, and then meas-
sure how much "out of flat" it
has become at the output of the
head end, that you will have
nailed down 99o/o or more of the
likely out-of-flat portion of your
system. Still, the requirements
call for measurement between
the input point (which we sug-
gesl should be the processor in-
put) and the test measurement
point (which the FCC says must
be no fewer than three points,
one of which shall be the long-
est system drop by cable dis-
tance from the head end): to
comply with the "letter of the
rules", that is where the mea-
surements must be made.
If your reference signal in-
serted into the input is flnt (and
you must determine this before
proceeding out into the plant
for test measurement point
checks),  the only step remain-
ing is to go into the plant and
check what has happened to the
flat input. If you insert a broad-
band sweep at the head end (Di-
agram 9), detect that sweep
and display it (with markers to
denote the visual camier fre-
quency and the color and aural
carrier frequencies, or 1 MHz
markers to allow you to count
down 1 and up 4). If you in-
sert a wideband noise source (7)
you can detect the noise output
of the channel with an FSM/
SLM. However, you have the
problem of knowing precisely
where "down 1 and up 4" are
with a noise source, since most
FSM/SLM devices cannot be
that accurately, as frequency

readout devices. You also have
the problem of separating that
specific channel of noise from
adjacent channels of signal.
Your noise source must be at
least 0 dbmv into the processor,
and *10 dbmv is better yet, to
assure proper output level (i.e.
normal output is required) from
the processor. If you insert 1
MHz combs from a comb gener-
ator (Diagram 11), you have a
built-in frequency marking de-
vice which you can display (i.e.
read out)on an FSM/SLM or on
a spectrum analyzer. If you use
a comb generator, the FSM/
SLM is set to Lhe uisual carrier
frequency with the TV signal
being processed, then the comb
generator is substitul.ed for the
normal input at a 0/+n dbmv
comb level. Slowly tune the
FSM/SLM dousn in frequencg
(About 0.25 MHz) until you
come to the first "comb carri-
er". This is now visual carrier
frequency (Vcf) m'tnus 0.25
MHz, and the next one down
will be the Vcf minus l.25MHa
If it is within the */- (and it
should be minus) 2 db spec, you
are 0.25 MHz to the good with
your low side roll off. The same
procedure counting rup will get
you the Ycf plus 4MHz, and it
(as well as all in between)
should also be +/- 2 db from
the comb that was 0.25 MHz be-
low the true Vcf. Finally, if you
use a tuneable signal generator
for your test input signal
source, adjust it, on the uisual
carrier frequency, to +10
dbmv output to match the nor-

7) Wideband noise sourceE are
auailnble from SADELCO (299 Park
Auenue, Weehawken, N.J. 07087) and
VITEK (200 Wood Auenue, Middl.eser,
N.J. 08846).
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mal processor input level, and
make certuin the processor out-
put level is "normal". Read the
signal level on the FSM/SLM at
the test measurement point.
Then dial the signal generator
to a frequency that is 1 MHz
louter (i.e. Vcf -1 MHz) than the
visual carrier, and determine
that the level fo the processor
is unchanged from theYcf input
level inserted. Measure that
Ievel on your FSM/SLM at the
test measurement point (it
should be */- 2 db and will
probably be minus).. Now go
back to Vcf plus 1 MHz and re-
peat the test, again being sure
the signal generator output is
identical to the same generator
output (i.e. some 0s processor
input) as you ran on the Vcf.
Read and note the level at the
test measurement point. .Re-
peat the test at Vcf plus 2 MHz,
Vcf plus 3 MHz, and Vcf plus lt

MHz. Note the results with
each test:
Recall that this "in channel flat-
ness test" must be repeated for
eue?'A channel which you first
pick up within the Grade B (or
higher grade) signal contour.
Note on your test measurement
form the make, model, and
serial number of any test equip-
ment employed in the tests;
Note on your test form the
name, title ("system owner",
"technician", etc.) of the indi-
vidual making the tests, and
date. time. and location where
the test measurements were
made;
NOTE: Because we have cho-
sen to insert the test (flat) ref-
erence signal at the p?"ocessor
input, we must also make num-
erical allowances for ony fre-
quencA selnctiue equ'ipment
preceding that input point. This
requires that you have in your

(3)

(4)

(5)

(6 )

B/W CRT PRICE INCREASE

Look for verv dramatic orice increase in black and
whi te  ca thode ray  tubes  (CRT's )  soon V i r tua l l y  a l l  U .S.
production oJ black and whites has come to a halt  and
0f f -sh0re  producers  a re  jack ing  up  the  pr ice  accord ing ly .

11 you have been putt ing off stocking up on spare CRT's
f0 r  y0ur  b lack  and wh i le  mon i to rs ,  y0u  may want  l0
consider doing i t  soon to beat the sure-to-come price
increase (perhaps  50% or  more)  jus t  a round the  corner .

ARVIN M()I)EL 5()()B T() BE REVIEWED

When we set 0ut t0 create the f0ur-part series on f ield
strength meters for CATJ, we had heard rumors ol lhe
Arvin 5008 meter. We had seen one on display at the
NCTA show in Chicago last Apri l ,  bul t0 0ur knowledge at
that t ime, none had been produced. We have subsequent-
ly been contacted by Arvin who reports, " lvlore than sixty
0f these units have been shipped, and we wanl you to
rev iew our  un i t . "

We expecl to receive an Arvin 5008 sometime in De-
cember. The review oI the instrument wil l  appear in CATJ
in February or l \ i larch. This is quite an unusual instrument
with thirty-six push button channels, and twin cal ibraled
rotary attenuators in place of the usual 20 db (wide) log
sca le .  P lus  or  minus  1  db  accuracy  is  c la imed.  We wi l l  see
how it  does in comparit ive tests.

DEC., 1974

ATTENTI()N STATE/REGI()NAL ASSOCIATI()NS

CATJ is putt ing logelher a new type o{ free (no charge)
technical news service f0r state and regional associat ions
which publish occasional or regular member news letters
or bul let ins. Here is how we envision the service working.
We wi l l  d ispa tch ,0nce per  month ,  the  la tes t  FCC news,
rule changes, and other newsworthy material to your
news letter or bul let in editor. You are {ree to use any o{ i t ,
a l l  o {  i t ,  o r  none 0 f  i t  as  you w ish .  Our  purpose is  s imp le
enough. . .  to  g ive  you the  benef i t  o f  our  na l iona l  news-
gathering {aci l i t ies, and t0 make i t  possible for y0u to
publish an up-lo-date news letter for your state and re-
g iona l  members .  There  is  no  charge or  0b l iga t ion  fo r  th is
servrce. However, we musl know lo whom we should
send th is  mater ia l !  So  p lease d0  the  Jo l low ing-br ing  th is
service t0 the attention of the individual in your associa-
t ion  who is  respons ib le  fo r  pub l i sh ing  and d is t r ibu l ing
your associal ion news letter or bul let in; ask that indivi-
dual t0 put CATJ on your associat ion news letter/bul let in
mai l ing  l i s t ,  and we w i l l  d0  the  res t ,  inc lud ing  add ing  your
associat ion lo our free CATV Associat ion News Service
mai l ing  l i s t .  Address  your  compl imentary  copy  o l  your
pub l ica t ion  to :

C A T J  N E W S  S E R V I C E ,  O / O  C A T J
4 2 0 9  N W  2 3 r d  S T R E E T ,  S U I T E  1 0 6
O K L A H O M A  C I T Y .  O K .  7 3 1 0 7
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DIAGRAM 14

and hook the FSM/SLM to the end of
that drop terminus (Diagram 15). Mea-
sure the signal level presenL, refer-
enced aga'tnst the signal leuel fed into
the drop term'[nus at "Home A". It
should be down at least 18 db. Yes, the
eombined drop cable losses add to the
isolation of the DT in this case. and this
is perfectlg acceptabl.e as a part of the
total isolation between "Homes A and
B"; for purposes of Section 76.605 (a)
( 1 1 ) .

Steps:

(1) Connect a known reference sig-
nal, from either the cable sys-
tem or from a signal generator,
to one output port of a two (or
more) port passive device;

(2) Connect an FSM/SLM to an-
other outpul port on the same
device, and measure the signal
level present;

(3) Note on your test measurement
form the make, model, and
serial number of any equipment
employed in making this test;

(4) Note on your test measurement
form the name, title ("system
owner", "technician", etc.) of
the individusl making the tests,
date, time, and location where
the test measurements were
made.

DEC.. 1974

L _ _ _ _ - J  L _ _ _ _ _
HOIME "A" HOME "B"

DIAGRAM 75

SUMMARY

This completes the test measure-
ments required for all grandfathered
systems for the 1974/7975 year. These
measurements must be compl,eted and
in your files before midnight March 31,
1975.

A few additional tests, required of
new systems which began operation af-
ter March 37,1972, are not included in
this report.

However, CATJ has outlined a com-
plete test measurements notebook,
which consists of complete instructions
on "how to make the tests" (including
tests not covered here), plus adequate
forms to make the tests in your system
and record the results. We envision
Lhat if such a TEST BOOKLET were
published and distributed, that it
would be available for three ring bind-
er useage so that you can add pages as
required. Checking on the costs of
printing and distributing such book-
lets, we find that in quantities of 100 or
so that we are talking about something
in the area of $25 per TEST BOOK-
LET. A firm decision has not been
made to publish this at this time, al-
though Aou can indi,cate uLhether such
a booltlet utould. be helpful to you and
whether you would be "likely to pur-
chase one if made available" by con-
tacting CATJ. Address your "vote" to
Heather Pennington, CATJ, +209 NW
23rd, Suite 106, Oklnhoma City, Oliln-
homa 73107.

s
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Three Instruments Reviewed-

ing ac.curacy. unlike all other meters,
it util izes a S0 db scal,e (i.e. inai"iauai
meter ranges) which takes a l i t t le eet_
[ing used to if you have used o[ier
meters extensively.  The Jerrold 727.
reviewed this month, has a host of  opl
eral ing conveniences that make i t  per_
haps the most versat i le unit  in i t r"
glogp. The Mid-State Communications
Model SLIM is the leost traditional me-
ter of al l ;  i t  is capable of the best lonl
term highlg accurale absolute leve.i
measurements.

Selecting an FSM/SLM for vour
9wn;V1tem useage is not a simple mat_
ter.  In lact,  the mor.e you know about
each of the meters available 6 ail
market, the more difficult the choice
mag become!

SADELCO FS-SSB

The Sadelco FS-B series of metersare the most eompu.t CefV ,^.;;i;
Sents.c-uy.ently offered in the indus
try, wtth -high absolute read, out ;r;;;
acy-. Their size suggests thev u"" in
sraler meters. Their performance
specifications suggest thdy rate hieh
ror neact end, trunk, and distr ibut i6n
line applications.

- The size, with carrying case, is 9,,x
6.5" T 4", and the wbigfit i, ;i l;" 6pounds. This is from 30_500/o of the size
and.weight of other meters that have
:j3ilu._ performance specifications.
While the small size and iigt t -"ig-hi

JERROLD 727 I
SADETCOFS-3SB I

MIf)-STATE SLIIT{ INSTRUMENTS
Rolltng Right Abng

In Part One of this series, appearins
in the October issue of CATJ, we disl
cussed the design and operating princi_
pals behind most oI the FSM/SLM in_
struments on the market today. In
Part Two of this series, appearins in
the November issue of CATJ, *""disl
cussed proper interpretation and use
of the dbmv scale and the relat ionshin
with microvolt  readings, and *" ,d_
viewed the features of the Delta-Benco
FST-4 and Blonder-Tongue FSM_2 in_
struments.

In the third part  of  this ser ies we
wil l  review the features of three ad_
ditional instruments: the Sadelco
FS-3S8, the Jerrold 727, and the Mid-
State Communications SLIM. In the
November issue we noted, ,,None ol
the five units we will be reviewing-are
even similar." That probably rais"ed a
few eyebrows in CATV land.
__However, the statement is accurate.
The Delta-Benco unit (FST-4) i. b;;l_
cally a 'plain vanilla SLM" with;;t
many fril ls. It has (as reported in Nov_
ember) good accuracy^ for absolute
measurements and scale tracks well.
l ifBjg_t{"r-Tongue FSM-2 is the oniy
VHF UHF unit  on the market ( i .e.  voir
can't buy it uithout UHF coverug" i*
cluded) and it has a numb"" ot rn'u.rut
features such as average readins de_
tect ion. The Sadelco FS-BSB, reviEwed
this month, is the smallest unit on the
market and it has good absolute read-
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D A R L I N G T O N
O U A S I - P E A K

S A D E L C O  F S - 3 S B

DIAGRAM 1
are fine features, we suspect that
many CATV oeprators have passed.
the unit by bekeuing it was merely a
fancy installer's meter

The FS-3 series units are available in
two models. The FS 38 is a VHF and
UHF version, covering 54-216 MHz
and 470-812 MHz. The VHF portion is
included in the second version. Model
FS-3S8, al.ong u;ith super band cover-
age of 216-300 MHz. What Sadelco has
done is design a separate tuning head
for the super band and UHF bands,
arrd they give you the option of one, or
the other, in additinn tb the standard
VHF coverage. (Two other versions,
the FS-719B which covers VHF and
UHF, and the FS-733B which covers
the VHF only and zs designated as an
installers meter, are also available.)

Thus the FS-3 series is not unlike
the basic design parameters of the two
units described in the November
CATJ. There zs a basic VHF range
sandwiched between an all-band preci-
sion step attenuator (in the front end)
and a fixed gain i.f. Additional spec-
trum coverage is offered by adding a
second (optional) tuning head (see Dia-
gram 1.)

The step attenuator has three 20 db
switches and one 6 db switch. Accord-

DEC., 1974

?AM 1

ing to Harry Sadel, the switches are
double_ wiper switches cast on a glass
epoxy base, with gold plated contacts."What about switch wear?", we asked.
He replied, "For some reason CATV
people like to strip RG-59 ri.ght ouer
the top of their FSM instruments and
that means that small pieces of copper
braid fall into the interior of- lhe
switches. So we added some plastic
coverings called glamour caps 

-which

prevent the debris from falling into the
switches."

Sadelco recesses the switches back
from the panel, using longer switch
toggle arms than most attenuators.
which according to Mr. Sadel "im-
proves isolation of the switch for direct
RF pick up"."What is your experienee with the
input F connector life cycle?", we
asked. "It really depends upon the user
. . . ", noted Mr. Sadel, ". . . a fellow
that shoves it in at an angle with lots of
force may wear one out in two months
time."

Of course, this is not unique to the
Sadelco meter. Ang chassis mounting
female F connector has that problem.
We asked Mr. Sadel about making it
easier to change out the connector. He
told us, "Our next production run of
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S A D F  L C O  M o d e l  F S - 3 S B  c o m e s  i n  c a r r y i n g  c a s e ;
c o v e r s  V H F  a n d  s u p e r  b a n d  r e g i o n s

meters will have a small trap door be-
hind the fitting to make it possible to
change the fitting out, without taking
the whole attenuator apart."

A switch selects either the standard
VHF coverage (54-216 MHz), or the op-
tional super band, or UHF tuning
head. It should be noted that onother
adapter, the MK-2 Low Frequency
Adapter, covers 4.5 to 54 MHz and the
meter tunes 110 MHz higher than the
real frequency. In the super band or
UHF tuner position, an extra i.f. stage
is added to compensate for tuner losses
that rise rapidly above 216 MHz. The
extra i.f. stage is bypassed in the nor-
mal VHF position.

The m'ir,er in the FS-3 series is a
transistor (bi-polar). This makes a
more complicated, circuit wise, RF to
i.f. conversion than a diode mixer, but
Mr. Sadel believes it is worth it. He
notes, "Ahead of the mixer we have a
54-216 MHz bandpass filter which in-
cludes a varactor diode that compen-

3B

sates for temperature changes on the
filter."

In the VHF mode, there are four i.f.
stages operating on 42.5 MHz (Note:
earlier FS-3 series, before the "B" ver-
sions, had a 30.0 MHz i.f.). In the super
band and UHF tuning modes, the extra
i.f. stage makes a total of five in the
unit.

A novel approach to i.f. stage tuning
is shown in Diagram 2-a representa-
tion of the FS-3 i.f. The onlg tuning on
the stage is the circuit combination of
Ll and C2, where Ll is the 42.5 MHz
(i.f.) inductance. R1, across L1, ad-
justs (lowers) the "Q" of the tuned cir-
cuit. The output coupling to the next
stage is through capacitor C3, and im-
pedance from the output of stage 1 to
the input of stage 2 is set with capaci-
tor C4. Thus much of the tuning is"set" or nonadjustable, which contri-
butes to "greater stability per stage".
A thermistor is added in the emitter
circuit to correct for temperature ef-
fects.

Additionally, a control uoltage
(Sadel calls it an AGC voltage) derived

I N P U T
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VoLTAGE STAGE 1

I
I
I

I  SIAGF 2
i . f .  I

S A o E L C O  F S - 3 S B

DIAGRAM 2
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TO VIDEO OUTPUT
JACK DETECTOR

D2

D A R L I N G T O N
CI RCUII,

S A D E L C O  F S - 3 S B  M E T E R  D E T E C T O R

DIAGRAM 3

TESTPO I NT
A.AGC VOLTAGE

in the Darlington Quasi-Peak circuit, is
fed back to the first three i.f. stages to
maintain stable stage gain. The uideo
output detector jack is driven directlg
from the output of the last i.f. amplifi
er, providing approximately 0.7 volts
peak to peak for driving a scope or
chart recorder.

The meter readins circuit detector is
a pair of diodes in i voltage doubling
circuit. The detected voltage drives a
Darlington circuit at a very high input
impedance (to the Darlington), which
allows the meter to read quasi-peak
voltages that include the sgnc pukes,
as well as the video information volt-
tage. A thermistor in the Darlington
output, along with a manual compensa-
tor adjust, completes the circuit to
drive the meter. The detector and
Darlington circuit, along with a man-
ual compensator adjust, completes the
circuit to drive the meter. The detec-
tor and Darlington circuit through the
meter is shown in Diagram 3.

Sadelco does nol provide the user
with a great surplus of material on the
FS-3 series instruments. Until Deru re-

D E C . , 1 9 7 4

cently, the only data the user received
was the card placed inside the carrying
case cover. We are advised that a com-
prehensiue monual is now ready and
that past purchasers, as well as new
purchasers, will be able to get into
their instruments by careful reading of
the manual.

A couple of users with whom we
talked in researching this report com-
plained that they had trouble finding
what was inside the "box". We men-
tioned this to Harry Sadel and he ad-
vised, "With the netn manual. and the
schemat'i.c nou) auailnbl,e, evervone
should be happy." Past purchase"r u""
advised to contact Sadelco for a copy of
the new manual (mention your serial
number when writing), and a schema-
tic (upon request).

Another outfit with whom we talked
specializes in top quality instrument
repairs. They noted, "We just quit ser-
vicing the Sadelco meters because we
could not get any information from the
factory to assist in servicing." Mr.
Sadel responded, "Naturally we be-
lieve ute are best equipped to service



SCALE ACCURACY TESTS
Specified Accuracy: +/- 1.0 db
Test Input Leael: +10 dbmv
Input Types: CW (unmodulated) camier;

Moduloled channel g corier
Input CW Modulated
Levels Carrier TV
(True) Reading Reading
+10  +10
+ 9  + 9
+ 8  + 8
f f l t

+ 6  + 6
f  D  + D

+ 4  + 4
+ 3  + 3
+ ,  + ,

+ l  + 1 . 3

+10
+ 9
+ 8
+ 7
+ 6
+ 5
+ 4
+ 3

+  1 .5
0

- l
0 0

-  
I  - I

A

r

- 6

-  8.2
-  9.2
-r0.2
-11.2
-12.2
-13.2
_ 1 ^  q

-15.2
-  16 .5

17.5
-  18 .5

r9 .5
-20 -21.7 _20.5

Note: Bold type is out of spec.

- 2  , 2 . 2
- 3  - 3 . 2
- 4  - 4 . 2

5  - 5 . 2
- 6  - 6 . 5
- t - 1 . u

- 8  - 8 . 8
- 9  - 9 . 5
- r0 - 10.8
- 1 1  - 1 1 . 5
- r2  -12 .5
-  I D  I J . D

-r4 - 15.0
- r5  -16 .0
-  16 -  17.0
-17 -r8.0
- 18 - 19.1
- 19 -20.0

these instruments, primarily because
we know them best. These are highly
compact meters and there is not much
room to work in them. We would hate
to see an instrument damaged by
someone getting in there with a 250
watt soldering gun!"

The FS-3 meters are powered by four
9 volt batteries. Sadelco recommends
the Alkaline type, and quotes 50 hours
of continuous duty use on a fresh set of
Alkalines. By comparison, they quote
16 hours of use on a set of standard
(drug store variety) 9 volt cells. The
meter draws 17 mA of current with
audio "off' and 30 mA of current
(worst case) with the audio button de-
pressed. The voltage supplied through-
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ou't the'unlt is 10.2'volts DC, arld.tHe
regulator stops regulating at l2.B
volts.

A companion 110 volt AC adapter is
available for under $14. Unlike some of
the instruments we are discussing, it is
not a charging deuhe.

In Part One of this series we pointed
out that virtually all instrumenti avail-
able measure a basic -40 to -20 dbmv
rangg, and the range is varied by
switching in precision pads in front of
that basic electronics range. We also
pointed out that the typical scale reads
a voltage wtndou (i.e. range) of 20 db,
such as 0 dbmv to *20 dbmv, and so
on.

AIas, this is not so with the Sadelco
instruments. The FS-3SB (and others
in the Sadelco series) have S0 db
range-scales (as opposed to 20 db volt-
age windows),and the basic range is
double scaled as -32 dbmv to *2 dbmv
(which is described as a -30 to 0 dbmv
range), and as a 10 mierovolt to 1,000
microvolt range (which happens to be a
40 db "window").

This tends to confuse the user. Is he
buying an instrument which reads
levels as lnu as -32 dbmu, which is 25
microvolts, or an instrument that
reads levels as lou as -L0 dbmu, which
is 10 microvolts?

The scale (see photo here) reads: No
Attenuation -30 to 0 dbmv. However,
across the top of the meLer faee is a
microuolt scal.e that reads: 0 / 50 / I00
/ 200 / 500 / 1k.

Actually, both are corvect. In the
dbmv world, the meter is calibrated
(i.e. the meter face is scale-marked)
from -32 dbmv (low end) to *62 dbmv
(high end). This is a 94 db scaled range.

At the same time, the user can read
relative levels (if not absolute levels)
belaut -32 dbmv using the microvolt
scale across the top of the meter face.
We do not feel this is adequately er-
plained in the instructinn card shi,pped
with the' tnstrament.

On the first scale range, with no at-
tenuation switched in, the FS-3SB
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reads from -32 dbmv to *2 dbmv. or
25 microvolts, to 1,2b9 microvolts. This
makes the range 170o/o as wide as the
s_tandard 20 db per range instrument.
O^n one hand, you don't-throw pads as
often, but on a meter face thit mea-
sures just 2 inches wide from -82 dbmv
to 12 dbmv the opportunity for visual
readout error is increased-

On the next scale range, ulith Z0 d,b
of pad suitched in, the meter reads
lrom -12 dbmv to *22 dbmv. On the
third scale range, ultth +0 db of pad,
switched in, the meter reads from 

-*8

dbmv to 142 dbmv. In the final meter
scale range, the meter reads from *28
dbmv to *62 dbmv with 60 db of pad
switched in.

There is yet one more pad switch, a
6 db attenuator. If you do not use it
until you reach a real voltage level of
*62 dbmv, then by sliding it in, your
top end scale becomes *68 dbmv (62
*6), oi you can use it at any time
when you want to make a quick.6 db
relative check or comparison. When all
68 db of pad is in, the final 6 db is not
reflected on the meter face; you have
to add it on top of the reading you see
represented on the scale.

Summarizing the meter scale face
and read out window range, the meter
is best thought of as a 30 db per scak-
range 'insttament That is, forget for
ranging purposes the 2 db spill Jver on
the meter scale on the low and top end
of the ranges. Once you accept thii as a
30 db per scale range instrument, you
can quickly see that when you are em-
ploying 20 db step attenuators, the
scal,e.s ouerlnp. If you get up to a real
level of *20 dbmv with one pad in-
serted, which is full scale to the right,
placing a second 20 db attenuatof in
reduces the scale indication from full
scale to one-third of full scole. This is
handy since you are not going from
feast (meter pinning signal level) to
famine (needle barely moving above
the low end of the scale) each tlme you
throw a 20 db pad into the circuii.

D E C . , 1 9 7 4
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Ifyou are accustomed to standard 20
db per scale range meters, you may
find this a little difficult to get used to,
bu1 once you do, you might l ike the
drl lerence.

FS-3SB Absolute Leuel Checks

Recall in our November issue we ex-
plained that al l  f ive instruments being
reviewed were checked simultaneous--
ly for absolute accuracy, and for scale
reading accuracy (i.e. tracking). All of
the instruments were referenced to a
Measurements 950 standard we chose
for this purpose. The tests were re-
peated several times and the average
of the readings taken. (See Novemb6r
CATJ for a ful l  explanat ion of the tech-
nique employed.)

The FS-3SB has no user tunine com-
pensator. Therefore, the accuricy of
the unit depends entirely upon the ac-
curacy aligned in at the factory, and
the accuracy maintained in normal
operation.

The absolute level checks are made
with a CW (unmodulated) carrier. The
relative differences betueen this form
of source and a properly modulated
source depends entirely upon the abili-
ty of the detector to track to peak mod,-
ulntinn present. ln most present day
instruments, the difference is inconse-
quential.

r
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UNIT: Sadelco FS-3SB
SPECIFIED ACCURACY:

+/- 1.0 db *
Test Input Level: 0 dbmv, CW
(*0 degrees F to 120 degrees F;
these are neu specs from Sadelco)

Channel Average Worst Case

2 0.0 0.0
6 +0.3 db +0.8 db
7 +0.2 db +0.3 db

13 +0.3 db +0.5 db
w +0.8  db  +1.2  db

Thus for absolute accuracy, the
FS-3SB rates very high. Across the
VHF range, even allowing for the opti-
cal ewor likely with a relatively small
meter face, the meter maintains accur-
acy throughout the range well within
its specified accuracy. The worst case
reading at channel W (+1.2 db over 0
dbmv) is within the accuracy of the
test set up we employed in making the
measurements.

FS-SSB Scalp AccuracA Checks

As was explained in the November
issue, a methodology was devised for
checking individual 20 db (or 30 db)
scale range accuracy. The Measure-
ments 950 CW generator was set at
*10 dbmv output and a precision 1 db
step attenuator (20 db or 30 db total
range) was stepped from no pad to 20
db (or 30 db) of pad in line, 1 db at a
time. With the addition of each 1 db of
pad, the indicated level on the SLM
instrument was noted, and the extent
of complinnce with the test source sig-
nal Leuel was determined. Then be-
cause some detectors read modulated
carrir,,rs better than CW carriers, fDe
same test zoas repeated utilizing a sta-
ble off-the-air signal which had also
been adjusted to *10 dbmv level to
the SLM. Again, the actual indicated
real level was noted for each 1 db of
step. Both tests were done on VHF
channel 9, one after the other in quick
succession.
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The FS-3SB, because of its 30 db log
range, is at least 10 db wider (or
larger) than all other instruments
checked. Logically, if an instrument
has difficulty maintaining scale lineari-
ty over 20 db of range, 30 db of scale
range should be just that much more
difficult.

In the case of the FS-3SB, the track-
ing errors were minimal (among the
Iou.rcst noted in the five instruments).
This was true in spite of the fact that
the physical size of the meter is quite
small, and interpolating between 1 db
marks is probably no better than to the
nearest 0.3/0.4 db. The results are
shown here in Table 1.

The worst case errors with the
FS-3SB are with unmodulated caniers
with an error of -1.7 db at the far left
side of the scale (see -20 reading in
Table 1). With properly modulated
carriers, the worst case error is 0.5 db
at *1 and from -17 to -20. Note that
the *1 range error reading affects
both the CW and modulated carriers at
that point on the scale. For modulated
carriers, the degree of error is well
within +/- 1.0 db accuracy specified
throughout the 30 db range.

What We Didn't Like

When we received the FS-3SB, we
followed the instructions and installed
the four Alkaline batteries. We
checked the battery voltage and, find-
ing it adequate, left the instrument on
for a few minutes while searching for a
59 jumper to plug in a signal source.
When we returned two or three min-
utes later, an acid smelling smoke was
pouring from the SLM. We quickly
turned the power switch off, but the
smoke continued. We frantically
flipped the unit over to take it out of
the carrying case (having initially in-
stalled the batteries, we had put it
back together in the case) to remove
the three phillips head screws that
secure the battery case door in place.
When we got all four screws loose and
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the battery case exposed, we found
that the batteries were too hot to even
touch-obviously a dead short in the
battery supply line ahead of the
switch. Whether the switch was on or
off, the batteries were seeinq chassis
ground.

It took us perhaps three minutes,
from the time we discovered the prob-
lem, until we had the case apari and
the batteries pried loose. The head
generated by the batteries had begun
to melt the plastic liner that holds the
batteries in place and that was the
source of the smoke (and smell). In ten
minutes we found the problem (a sol-
der bridge on the battery hot line) and
cleared it.

This could happen, because at the
factory the FS-3SB is checked out on a
bench power supply, which has a sep-
arate hot line from the AC adaptir
p_ouer input jack on the front panel to
the switch. The battery line ii appar-
ently not tested at the factory.
.  We -hesi late to guess what might
have happened had we not staied
around after turning on the unit. As it
was, the plastic liner had only minor
damage, and after nearly one full hour,
the batter ies had cooled to the point
where we could handle them to re-
install them in the case.

In this exercise, we noted three
things:

(1) The long screw which holds the
meter in the carrying case
needs to have a retainer nut. or
clip, fo keep youfrom Lostng the
scr'eu,) after freeing it from the
SLM. In the field, we think the
chances are good you might
lose it, and thereby run the risk
of not properly re-attaching the
SLM to the case. The first time
you forgot, it would fall out of
an open case and onto the
ground.

(2) The three phillips head screws
which hold the battery com-
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partment lid have the same
fault; they need a retainer nut,
or clip, to keep you from losing
or misplacing them.

(3) Finally, it would be nice, based
upon our experience, to have
the factory check out the bat-
tery supply line just as they do
the AC adapter input line to be
certain that a solder bridge is
not present. A man could ruin
an expensive set of Alkaline
batteries if he was not careful.
and he might have add.itional
troubl,es if the batteries ran
long enough (and hot enough)
to completely melt the plastic
Iiner! Incidentally, the ba[teries
checked out just fine after cool-
ing off, and we used them for
the balance of the tests and for
more than a month of intermit_
tent use around the lab, before
returning the meter to Sadelco.

MID-STATE

COMMUNICATIONS SLIM

The most unique SLM instrument to
be reviewed as a part of this series is
the Mid-State Communications Model
SLIM.

Most of what you have learned about
SLM instruments cannot be applied to
the SLIM. The SLIM simply does
things differently than mosf meters,
and the circuit designers threw away

l-



M I  D  S T A T E  S L I M

404/550 [4Hz
(4-150 lv lHz INPUT)

550/700 MHz
{ 1 5 0 - 3 0 0  M H z  I N P U T )

0  M H z
X E D

+30, +40, +50
dbmv RANGE
ADJUST

IVETER AMP
I L Q G )

DIAGRAM 4

the book when they started to design
the SLIM.

Look at Diagram 4. The basic princi-
pal of an input attenuator is main-
tained with the SLIM. However, me-
chanically it functions differently than
other attenuators. As you rotate a
large knob that protrudes from the left
side of the case, you step a rotary at-
tenuator control. The sealed attenua-
tor works in 10 db ranges, and the
meter face has been specially designed
so that two numbers rotate into view
in two windows as you rotate the knob.
For example, the window on the left
reads -5, and the window on the right
reads *5 (see photo). This means that
you are reading -5 at the mark directly
under the -5 window reading, and *5
directly under the window reading
*5. In the nert position (lower) the
left window reads -15, and the right
window reads -5 (dbmv). In the next
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position (upper) the left window reads
*5, and the right window reads *15
(dbmv).

Thus, the age old problem of "what

range am I in" is solved by simply
reading out what the range indicator in
the window tells you. There are nine
positions on the rotary switch attenua-
tor which take you from a scale range
reading of -40/-20 dbmv (window reads
-35 left and -25 right) to a scale reading
of *40/*60 dbmv (window reads *45
left and *55 right).

The use of the 10 db per step rotarg
attenuator (90 db of scale range) is sim-
i.lnr to the Delta-Benco FST-4 reviewed
in November.

Now back to Diagram 4. Note that
the output ofthe input attenuator goes
to a double balanced mixing device.
The double balanced mixer is fairly
new on the CATV scene, and it has a
number of design advantages over sim-
pler transistor or diode mixers. These
advantages include freedom from false
mix producls (i.e. freedom from mixer
created undesired signals of its own),
and high stability.

The double balanced mixer has an
initial i.f. input of 400 MHz. It derives
this by mixing the desired input signal
(such as 100 MHz) with a local oscilla-
tor signal that is operating at 400 MHz
* the input frequencg (400 * 100 or
500 MHz in our example). The local os-
cillator operates in the range 404 to
550 MHz for input signals in the 4-150
MHz range, and in the range 550-700
MHz for input signals in the 150-300
MHz region. Thus, the input frequencA
r'arlge of the SLIM is 4 to 300 MHz.

The SLIM i.f. of 400 MHz. which is
aboue the tuning range, is a departure
from normal instruments reviewed to
date. The main purpose is to eliminate
images and other unwanted "garbage"

that results in ong mixer. When you
mix a 500 MHz local oscillator and a
100 MHz input signal, in the double
balanced mixer (or any other type of
mixer), you actually have at l,east tuo

I
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outputs from the mixer; one is 500
m'inus 100, or 400 MHz, and the other
is 500 plzs 100, or 600 MHz. By select-
ing a high (i.e. UHF range) initial i.f.,
the difference between the two prod-
ucts ( i .e.400 MHz and 600 MHz)is such
that the desired one (400 MHz) can
easily be filtered out and selected from
the undesired one (600 MHz). By plac-
ing the initial i.f. range utell aboae the
tuning ronge of the ,instrument there
is very little opportunity for any of the
undesired mixer products to get
through the balance of the circuit and
to the meter detector to give false
readings on the meter.

After 400 MHz filtering, the output
of the 400 MHz double balanced mixer
is fed through a 400 MHz amp to a
second mixer. This mixer is a conven-
tional transistor mixer, and in addition
to the 400 MHz i.f. input, it also has a
350 MHz local oscillator input. The re-
sult is a second i.f. of 50 MHz (400
minus 350.). This double conversion
technique is widely employed in com-
munication receivers for high selectivi-
ty and stability. The 50 MHz i.f. is a
high gain series of IC stages, and it is
from here that most of the gain and
and selectivity comes. The SLIM has
greater selectivity than most instru-
ments on the market; you can read 200
kHz spaced FM (band) carriers, of the
same relative amplitude.

AFC (automatic frequency control)
is applied in the 50 MHz i.f. amplifier,
which means the SLIM stays lncked on
the desired cerri,er, even if you bump
the dial or do not set it (manually)
"right on". This takes a little getting
used to, since most users of SLM in--
struments have grown accustomed to"tweeking the tuning knob" for peak
indicated reading. The "tweaking" is
electronic in the SLIM. Simply get
cl,ose to the carrier frequency, and fhe
AFC locks on and keeps it tuned for
maximum signal level at all times.

Following the 50 MHz second i.f.
amplifier is a deteetor and a logarith-
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mic amplifier, which converts the input
signal to a linear signal for the Linear
meter. It is worth noting that SLIM
does indeed haue a Linear icatc; that is,
the first 10 db on the left side of the
scale takes up eractly as much meter
11.: ul the right 10 db (both take up
50o/o of the scale).

Monual Tuning Vs. Push Buttons

The SLIM has two tuning methods
available. One is a manual system, us-
ing a "flywheel" 

arrangement wherein
the channel and cariier desired is
tuned with a large white circular dial
that protrudes out of the front of the
instrument (see photo). You select
either low range (4-150 MHz) or hieh
range (150-300 MHz) in the MANual
tuning mode and dial up the carrier
you need. The ranges are marked in
black engraving on the white wheel,
and the visual carrier locations on the
dial are marked with a pinkish color
engraving. When you operate MANual
and in the AFC mode, you need to get"close" to the carrier for the AFC"to
lock on and peak your tuning automati-
cally.

Let's assume you tune up channel 5
video. You adjust the rotary pad on the
input and note your level, then to
check the audio you move the dial to
the audio carrier position and note the
level.

However, in the push button seLect
mode, you push up channel b on the

S L l f v l  h a s  l 4  p u s h  b u t t o n  f r e q u e n c i e s  p l u s  m a n u a l
t u n i n g ,  a n d  h o s t  o f  f u n c t i o n  b d t t o n s
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8.9 VOLTS IN
N1ANUAL IV]ODE

\ . . ,  oro.or^,o*
V A R I A B L E  R E S I S T O R
To SAIME (8.9v)
L E V E L  R E A D I N G

S L I I M  P U S H  B U T T O N  T U N I N G

DIAGRAM 5

selector switch (see photo) and note
the level. Then to check the audio, you
simply push the SouND button and the
meter shifts Lhe 350 MHz local oscilla-
tor for the second i.f., so that rather
than being 350 MHz, it is now 345.5
MHz. This shifts the audio carrier to
the 50 MHz i.f. mid band point, and the
instrument now reads the aural carrier
level automatically.

In the push button channel select
mode, there are fourteen push buttons
available. They are programmed to the
fourteen channels you wish. As the
photo shows, this selection can include
low band, mid band, high band, and
super band. Or, it could include just
the twelve standard VHF channels and
a pilot carrier or two. The push button
selectors are easily re-tuned to other
carrier frequencies in the tuning
range. All of the push buttons are uar.-
actor dinde tuned, and to change a set-
ing you simplv go into the indicated
test point with a VTVM (or high im-
pedance VOM) and note the tuning
voltage level present (such as 8.9 volts
on our example, Diagram 5) in the
MANual tuning mode. Then, you set
the voltage on the appropriate varac-
tor diode by measuring same with the
VTVM/VOM and setting the appro-
priate variable resistor that corre-
sponds to that varactor diode. Simply
making the varactor track to the prop-
er voltage setting re-tunes the push
button (programmable) varactor tun-
ing for each channel. This is a si,mple
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procedure that takes as long to explain
as it takes to do it. Thus the fourteen
push button programmable tuning can
be changed at will in the field with
modest test equipment capable of mea-
suring a referenee voltage at two
points and setting one point to corre-
spond to the other.

Because you have either video or
aural carrier level measurements
available at the touch of a button in the
programming mode, you actually have
twenty-eight carriers (I4 x 2l which
you can measure and validate about as
fast as you can push the fourteen but-
tons. Since each is AFC locked, the
readings are accurate (without human
tuning error) each time they are taken.

Other Push Buttons

As the photo shows, the row of but-
tons across the top (fourteen in all)
select the channel you wish to mea-
sure. There is another row of push but-
tons across the bottom: these relate to
extra functions which the SLIM con-
tains.

(1) ON/oft sel.ects pourer on or off
for the unit;

(21 VM/SLM selects either the sig-
nal level meter (SLM) or a 0-100
volt AC or DC uoltage volt me-
ter. This works in conjunction
with f and - banana jacks on
the front panel, and with this
you can check line AC voltage
present using the 0-100 volt
scale on the bottom of the me-
ter;

(3) AFC/off selpcts the AFC fea-
ture, which will normally run
turned on;

(4) CHK/bat is the batterg condi-
tion checking function. A small
mark on the meter in the upper
right hand edge indicates the
battery is charged at or above
the operating level required;

(5) CHK/sn-see box here;
(6) ON/audio sel,ects an audin and

speaker combination which al-

\
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SLIM SCALE ACCURACY TESTS
Specified Accuracy: +/- 0.5 db *

Test Input Leue\: -t l0 dbmv
Iruput Tgpes:

CW (unmodulated) carrier;
Modulated channel 9 carrier

(* Factory settable to +l-0.25 db; field sett-
able to +/- 0.5 db with common CATV test
equipment)
NOTE: All other meters tested were set for
a full scale reading of + 10 dbmv and 20 db of
pad was inserted, 1 db at a time, to check the
accuracy ofthe 20 db range. On specific ad-
tdce of Mid-State, the SLIM test was pre-
pared by setting the full scale to +20 dbmu,
and supplying a mid-scale +10 db in I db
stepsand,up 10 db in I db steps. In effect, the
meter was set dead-on at mid-sca\e and var-
iation checked 10 db in both directions. The
results are shown, and out ofspec variations
are noted in bold face type.

Input
Level
(Tlue)

CW
Carrier
Reading

Modulated
TV

Carrier
+20 dbmv +19.7 dbmv +19.7 dbmv

+ 18.8
+ 17 .8
+ 16.8
+ 15 .9
+ 14 .9
+ 13 .9
+ 13 .0
+12.0
+ 1 1 . 5
+ 10 .0
+ 9 .2
+ 8 .2
+ 7 .3
+ 6 .3
+  5 . 4

+ 4  + 4 . 4

+ 1 9
+ 1 8
+ 1 7
+ l t )

+ 1 5
+14
+13
+12
+ 1 1
+10
+ 9
+ 8
+ ' 7

+ 6
+ 5

+ 18.8
+ 17.8
+ 16.8
+ 15.9
+ 14.9
+ 13.9
+ 13.0
+ 12.0
+  11 .3
+ 10.0
+  9 .1
+  8 . 1
+ 7.2
+ 6.2
+ 5.3
+  4 .3
+  3 .5
+ 2.6
+ 2.0
+ 0.9

+ 3
+ 2
f t

+ 3.6
L  r ' 7

+ 2 .1
0  + 1 . 0

Note: Bold type measurements are out of
spec.

lows you to listen to the carrier
present;

(7) Hlllow selects whether you are
tuning 4-150 or 150-300 MHz in
the MANual tuning mode;

(8) MAN/pgm selects whether you
are tuning by push buttons or
by MANual tuning;

(9) SND/pix selects either video
carrrer or aural carrier in the
push button mode.
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MEASURING NOISE WITH SLIM
Much of the complicated compensation

calcu\atian to compute system noise as a
function of bandwidth is removed with the
SLIM instr"ument.

When you are measuring system noise
(i.e. no RF signal level present), you push in
the S/N CHK button. This does the follow-
ing:
(1) Switches detection to the aueraging

detector (as opposed to peak detection
in most instruments);

(2) Raises the gain in the meter drive to
precisely comp ensate for the difference
between the i.f. bandwidth and the 4.0
MHz standard bandwidth.

Thus, when you set up on a channel with
the SLIM and check the signal level, switch
of the signal at the head end and check for
noise, you are reading on the SLIM meter
thetrue noise leuelfor a lt.0 MHz band,width.
There areno user computations to make, or
compensating factors to take into account.

The signal to noise ratio then becomes the
db difference between the signal level (as
read by the instrument in its peak d,etection
mode) and the noise level (as read by the
instrument in its auerage detection morle);
and that is pretty nifty!

SLIM Absolute Leuel Checks

Absolute level check accuracy with
the SLIM was performed in the same
manner as previously described SLM
instruments. There is no tuning com-
pensation, and the accuracy of the me-
ter is determined at the factory, not by
the user utilizing a manual compensa-
tion control.

UNIT: Mid-State SLIM
Specified Accuracy: +/- 0.25 db *
Test Input Signal: 0 dbmv, CW
(* +/- 0.5 db specified with normal-
ly available CATV test equipment;
better readings with high quality
equipment.)

Channel Average Worst Case

2 0.0
6 0.0
7 +0.05 db

13 +0.05 db
w +0.05 db

0.0
0.0

+0.1 db
+0.1 db
+0.1 db
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For absolute level accuracy, the
SLIM rates the highest of any of the
five instruments we reviewed. The
ability to accurately judge errors on
the order of 0.1 db, even on the easily
read SLIM meter face, is probably be-
yond the qualitative ability of any indi-
vidual's eyesight! At dny rate, the ab-
solute level accuracy test results were
uell uithin the */- 0.25 db specified
accuracy of the instrument.

It should be pointed out that the
SLIM meter face has 1 db per marked,
diuision increments from the far left
side of the scale to the first 5 db mark.
Then it has 0.5 db per mark diuisions
for Lhe next 10 db of scale range, and
ends up again with marks every 1 db,
for the far-right 5 db.

Mid-State urges you to center your
readings, where possible, in the middl,e
50o/o of the scale range (i.e. between -b
and *5 on the 20 db wide scale cen-
tered at a hypothetical zero). Tracking
errors due to meter movement inac-
curacies are minimizedinthis portion of
the scale range, but vary slightly on
etther extreme of the scale. This is good
advice for any instrument of course, al-
though as our CATJ tests have shown,
not all units have the same scale-tracking
errors, nor are all er"rors at the same
point on the scale itself.

Finally, it should be noted that the
SLIM employs a tripartite detection sys-
tem. For video output, a video detector
driven from the output of the 50 MHz i.f.
produces I volt peak to peak at the video
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output jack, with full (meter) scale read-
ings. For audio output, two separate de-
te_c_tors are operating simultaneously.
AM signals (i.e. the amplitude modulated
TV video carriers) are detected in one
detector, while FM signals (i.e. the audio
ofTV broadcasts and FM broadcasts) are
detected in a standard discriminator cir-
cuit. The AM/FM twin detection system
functions automatically, with the audio
appearing at the speaker from (through)
the detection system that actually recov-
ers audio from the detector at the end of
the i.f. string.
Wlnt tVe Ptdn'tr Llte

For all of its complex functions, the
SLIM is not a terribly complicated unit.
A good part of this is due to the abundant
use of IC's, where real circuit complexity
is hidden.

Any device heavily populated with IC
devices tends to look more and more (in
real life) like its block diasram. Ulti-
mately, anatl IC deuice is nothine but a
series ofIC "blocks" plugged togelher to
form a total unit. The SLIM \egins to
approach this ultimate device, and this
cuts way down on complex circuitry.

With that thought in mind, we are
disappointed in the manual forthe SLIM.
Even with the heavy IC useage, which
greatly simplifies explanation of what
happens within the box, the manual falls
short of being adequate. We can ap-
preciate Mid-State not being anxious to
release a fu\l schematic with a full parts
list, but we think it should be staidard
practice to include afully understandable
schematic up to the point of taking each
IC apart, and then provide a "walk
through" in the text of how the whole
package of IC's (and descretes, of which
there are still hundreds) functions to-
gether.

Secondly, we were somewhat sur-
prised to find the knob on the rotary at-
tenuator was at best afactory reject. We
are not accusing Mid-State of buying sec-
onds; we are suggesting that someone
should have caught the stripped out

i
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threads in the plastic knob before the unit
got to CATJ. Finding a suitable knob to
replace the stripped knob on the at_
tenuator select switch was no problem,
but the f)elta-Benco FSM-C4 c-alibrator
from which we "borrowed" the replace-
ment looks kind of naked without iti orig-
inal knob!

Thirdly, we are |ess than pleased, with
the way the snap-on cover for the face
plate was engineered. When you set the
meter down on the bench (as opposed to
standing it up on its back side), the snan-
off cover is tilted back underneath the
instrument.  This is awkward. even
though the cover swivels more or less out
of the way. We would suggest that if the
case were re-designed slightly to allow
the_ cover to fold up oaer the instrument,
rather than down under the instrument,
i t  would servedouble dutv by providinga
shield of sorts against sun light and pie-
cipitation; and it would insure that the
cover would not get busted and cracked
sitting underneath the unit.

Lastly, we were most upset with the
scale meter accuracy in th e 1 db step tests.
While the instrument passed absoiute ac-
curacy tests with flyi ng colors , it did not
track as well as we think it can or should.
Perltaps this was a problem with the unit
we were provided for test and evaluation.
The manual provides amp\e aLignment
data to correct for scale tracking errors,
and while we were tempted to have a go
at it to see if we could improve things, #e
did not do so. So, for the momerit,'we
must assume the tracking error is cor_
rectable, and that sornebody merely
slipped up when the unit we 

"evaluated

was passed through QC.

JERROLD 727-TheJeri.otd 
?27 hasbeen on the CATV

scene for approximately seven years.
When it waslirsl introduced, it w"as the
hands down winner as the mosl modern.
zizosl sophisticated, and. most comnlete
CATV test inslrument ever introcluced
to the industry.
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J E  R  R O L D  7 2 7  c o m e s  i n  m e t a l  c a s e  a n d  h a s  p r o -
v i s i o n  f o r  U H F  t u n e r  ( n o t  s h o w n  h e r e )

Because it was designed before IC's
came down the pike by the trainload, and
before the later generations of high gain
transistors, there are many design trade
offs in the present day 727 which someone
starting out from scratch today would not
employ.

Still, by the same token, it has witlt-
stood the test of time, and like most Jer-
rold equipment, it has become a standard
for the industry. As we researched this
series for CATJ and talked at leneth with
design engineers for other instruments,
we kept running into the "ghosts of the
727". An example will suffice to illustrate
our point.

"Why have you chosen to spec i.f.
selectivity in that manner?", we asked a
competitive design engineer, of his own
meter specs. "Because that is the way
Jerrold does the ?27 specs . .", we were
told, and he added almost as an after-
thought, "You know, that really is not the
best way to do it." It is doubtful that he
had previously really considered why
specs were written that way.

When you go into a market that has
such an established leader as Jemold in
CATV, you find yourself spec-warring
against the leader. If you don't, the mat -
ketplace uvilL do it for you.

The727 appears to do more things than
any other instrument on the market
today; or at least its manual tells you hozlr
to do mctre things with it than any of the
others do. The fact is that most of the
instruments will make the same meas-
urements as the 727,but the competition
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falls short by simply not giving adequate
instruction in the manuals.

See Diagram 6. Like all instruments
we reviewed, the first device the input
signal "sees" is the attenuator. The 727
attenuator has five slide switches - one
10 db step and four 20 db steps.

The general front panel appearance of
the727 is a little misleading; it looks very
complicated. There are fourteen user
or iented controls.  In actual normal
useage, you seldom utilize more than four
of these controls at a time, or for a single
measurement set up from a cold start.

The range selector switch picks out orze
o.f fo'ur input frequency ranges: 5-50
MHz, 54-108 MHz, 108-162 MHz and
162-216 MHz. The coverage is continuous
from 5 to 216 MHz in the basic instru-
ment, less a I MHz spo,n between 50 and
51. The sub-band coverage (below 50
MHz) is standard on only one other in-
strument' the Mid-State SLIM.

Each of the four normal input ranges (a
UHF range is an optional extra) have
their own input bandpass filter. The fil-
ter, following the attenuator, is designed
to keep out-of-range chosen signals from
making their way into the mixer.

Following the input filters, the mixer
circuit employs a balanced mixer circuit.
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The balanced mixer is made up of four
matched diodes, a forerunner to the-con-
cept of the double balanced mixers found
in more recently designed equipment.
See Diagram 7.

The range selector switch which picks
the appropriate input bandpass filter also
selects the appropriate range tuning
local oscillator. Inthe case oftunins b4 to
108 MHz (so called low band). thJvari-
able local oscillator tunes 106 to 160 MHz.

D E C . ,  1 9 7 4

V O L U M E /
A U D I O  C O N I R O L

DIAGRAM 6

or 52 MHz aboue the desired signaL.fre-
quencA. There are four ranging oscil-
lators, each coryesponding to an input
filter range.

The output of the balanced mixer is at
the i.f. range, 52.0 MHz. This relatively
high frequency i.f. was chosen byJenold
because it offers a method of tuning the
sub-band region (below 50 MHz) without
any "holes", plus the standard VHF
ranges (54-216 MHz). The output of the
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mixer passes first through a low pass fil-
ter thereby shutting out any signals
aboue tlte 52 MHz i./., which might hap-
pen to fall ba,ck into the lower extremes of
the VHF tuning range, and then through
a Hi-Q coaxial filter.

Up to this point, we have selectivity
being established at theinputJilter to the
mirer, and through a low pass .filter out
of the mixer, and then through a quite
s eLectiu e c oaxial r e s onator. A 52 MHz i.f .
amplifier is the first active amplifier in
the unit. It is followed, after a single
stage of amplification, by yet one more
fi\ter stage of filtering-a second coaxial
resonator also operating at 52 MHz.

Following this coaxial resonator, the
signal is amplified in a pair of bi-polar
stages (at 52 MHz). Relatively speaking,
in comparison to other instruments in the
SLM f ie ld ,  the  th ree  s tages  o f
tuned/selective i.f. (RF) amplification are
on the low (quantity) side. Since lotal
gain must come from either i.f. amplifica-
tion, or DC amplification, or a total of the
two, it is obvious that Jen'old opts to get
their gain at someplace other than pure
i.f. The tuning compensator adjustment
operates in the third i.f. (Q203) to provide
matrual control over absolute level read-
ing accuracy.

Out of the third and last 52 MHz (i.f.)
amplifier, the signal goes one of two
utays. On one "leg" it is amplified at 52
MHz again, and then detected in a diode
detector for presentation to the video
outputjack. The video peak to peak level
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available here, at full (meter) scale read-
ing, is 0.8 volt peak to peak. On the other"leg" out of the 52 MHz i.f., the signal is
once again amplified at52MHz, and then
fed into a twin diode discriminator circuit
(CR202ICR203) where the FM signals
are detected. This includes television
audio signals. The detected audio signals
are passed through a volume control, and
then to four stages of audio amplification
for delivery to the speaker.

Inanother "split" in the 52 MHz signal,
after the 52 MHz (Discriminator) am-
plifier, yet another 52 MIfz amplifier"sees" the signal, This amplifier diives a
double bi-polar stage that doubles as a
peak detector and a cur.rent ampLifier
(Q207lQ208). The signal level indicating
meter is located in the collector circuit of
Q208. Current drawn by this stage
passes through the meter element and is
read by the meter. The amount of current
drawn by the stage depends upon the
amount of voltage (in the form of RF
signal) applied to the stages ahead ofit. A
pot in the stage controls the calibrcLtion
of the current reading stage (meter). Two
diodes in the same stage compensate for
thermatic changes.

Operations
The 727 operates in a fairly conven-

tional manner (it might be said that they
pioneered the system and that others
have adopted the "conventional man-
ner"). The user (1) selects VHF or UHF
with a slide switch, (2) selects the tuning
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range with a rotary control, (3) adjusts
the tuning compensator for the proper
calibration of the instrument for the
channel to be tuned, and (4) tunes the
tuning dial for peak reading. The tuning
compensator is customized to each unit
with a covermounted chart which gives
calibration adjustments of the compen-
sator for all of the VHF channels. nlus
sub-band and mid-band ranges covered.

The audio volume control has a switch
on it, adjacent to the very low volume
position ofthe pot. Turned off, the audio
amplifier, which draws considerable cur-
rent, is shut down.

The powering system for the 727 is in-
teresting, primarily because it is so ver-
satile. The unit operates from a front
panel switch and has selectable (1) inter-
nal (rechargeable NiKad) battery supply,
(2) external battery (DC) source, or (3) an
AC (110 volt) source from commercial
power mains. Additionally, the AC mains
position can be simply swapped between
110 (115) VAC or 220 (230) VAC.

The rechargeable supply has the abil-
ity to power normal operation "wlr,en tlte
unit is put on charge euery night". Nickel
cadmium cells are strange animals; they
Iike to be used on occasion, andwhen they
setun-used, they drain off charge at rela-
tively unpredictable rates. When one cell
of the battery drains off at a higher rate
than another cell of the same battery, a
point is reached where something called
reuerse-charging takes place. Here, the
stronger cells start to charge the weaker
cells, and the ultimate ending to this tale
is that the reverse-charged cells are
damaged.

We measured current drain on this
supply at 34 mA of draw, when the SLM
is operated with the audio control off.
Turning the audio control on, but not
opening up any audio volume, the SLM
draws approximately 36mA. With the
audio turned up full, the SLM draws ap-
proximately 52mA of current. This is at a
battery voltage (measured) of 12.5 volts.
Incidentally, should you be tempted to"read" by the dial light, pressing the dial

light switch increases current drain to 80
mA, or more than double normal drain!
In the charging mode, -18 volts (DC) is
supplied to the NiKad cells. The resu-
lated supply voltage for the unit is -1-0.0
volts (DC). The battery is rated at 600
mAihour, and 12.5 volts fully charsed.

There is one more clever circuit in the
727 - a meter range indicating stoitclt.
Any meter with a plurality of ranges, and
a mixture of 10 and 20 db slide attenuator
switches, ru,ns the risk of confusing the
user a_s to the range scale he is operating
in at the moment. Jerrold solzes fhis wit[
something they call a "Meter Range"
switch. By pressing the Meter Range
switch, the meter needle deflects to some
static point on the scale and "points to" a
notation on bhe meter face which tells vou
that you are in the (for example) i 10
dbmv range for a mid-scale (0 db indi-
cated) reading.

Co_mprehensiue Mqnual
The 727 manua l  i s  about  as

cotnprehensiue as you could want. It
takes you through, step by step, such
diverse measurements as:
(1) Field Intensity Surveys
(2) Gain and Loss
(3) System Noise Levels
(4) Noise Calibration
(5) Cross Modulation
(6) Hum Modulation
(7) Sync Clipping

The manual also takes you through the
design and maintenance of the 727. The
maintenance and calibration sections are
especially complete, and while Jerrold
recommends factory re-alignment in sev-
eral instances, tltey are not afraid to tell
you how to do much of it yourself , if you
have the test equipment and guts to
tackle it.

COMP Control-Tt 
sfioulille-be noted that the tuner com-

pensation control (COMP), which allows
you to set the compensation for the chan-
nel you are measuring so you can obtain
the best abso\ute reading accuracy, also
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doubles (when pulled out) as a manual
gain control. This is quite useful in the
measurement of sync compression and
num measurements.

flf dbsoLute fneL Chec
The methodology of our testing proce-

dures has been repeated to the point of
being repetitious. We will not bore you
again with the detai ls.

UNIT: Jerrold 727
Specified Accuracy: +l- 1.5 db at 25

degrees C *

Test Input Signal: 0 dbmv, CW
(* +/- 3 db from -18 degrees C to + 60

degrees C)
Channel Average Worst Case

2  + 1 . 2  d b  + 1 . b  d b
6  + 1 . 4  d b  + 1 . 8  d b
7  + 1 . 1  d b  + 1 . 2  d b

I O + 1 . 0  d b  + 1 . 1  d b
The particular 727 we evaluated could

be brought back to full accuracy with the
tuning compensator control in all cases.
However, for the measurements meas-
ured and reported above, the tuning
compensator was set atthefactot-y cali-
bration settings recommended on the
alignment card.

The scale accuracy measurements,
shown here in tabular form, confirm what
one close inspection of the727 meter face
should suggest to you. Jetro\d does not
intend, or recommend, that you try to
make any measurements in the far left
side of the scale. Notice in the photo of
the meter face that the scale in the -10 to
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-5 portion of the range is raol marked off in
individual db markings. Jerrold is trying
to tell you something here, and our scale
accuracy tests confirm that something.

In the full scale (+ 10) down to the - b
region, or for 15 d,b of meter scale, tlte
tests conducted found the meter to be
+l-I.5 db for a modulated TV carrier (far
right column in tabular report). This is
the specfor t  he unit .  Below ihe -b point on
the meter scale, the accuracy drifts out of
spec in a hurry. After wading through
three months on SLM/FSM instrumenti,
you shouldn't have to be told this again,
but we will for the record.
- If you o,re d,epend,ing upon your
SLM IFSM to giue ?/ou an accurate read,-
ing of any type, relatiue or absolute,
make aLL of your measurements in the
center pottion of the meter scale, and al-
zaays right of center. This is, with most
instnt"ments, between 0 db (relatiue) and,
+516 db (reLatiue) onthe meterface. This
is the meter scale region where the meter
stands the best cltance of giuing you accu-
rate readouts.

Wlmt We Didn't Like
Unlike other instruments provided to

CATJ for test, the 727 didn't have any of
its parts fall off, or electronics go ablaze
as we set out to test it. We plugged it in,
and it worked; and unlike other instru-
ments we have faulted for skimpy manu-
als, the 727 manual is a textbook.

Still, there is the gnawing feeling that
the meter falls short. After thinking
about al l  of the tests conducted, and the
side by side comparisons performed, we
finally came to the conclusion that the
reason we felt the meter fell short was
simply because it does fall short in per-
formance. Strictly speaking, it does not
meet its spec all across the board. On the
Iow end of the 20 db wide range scale, it
goeswaA out of spec in a hurry. Still, that
alone is not enm,gh to fault the 727; at
Least one other instrument checked was
as bad, or worse, in that department.

lilhat bothers us most about the 72? is
that it is a Jerrold instntment. and we.
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like the whole industry, have grown up
expecting Jerrold to set the pace for thb
rest of tlr,e industty to follow. yes, we
remember that the 727 was around be-
fore most of the others compared here
were even on the drawing boaids. That is
probably what bothers us mosl. The727.
as good as it is, and the work horse that i[
is, is possibly . . . justpossibLy, past the
Iogical point in time where it-should be
retired and replaced with a more modern
lnstrument,

Sumntaru--In 
fhE-first three parts of this series,

CATJ has set out to open a dialogue on
the signal level meter readine device.
Vir tual ly the whole indusLry tuins on the
ability of system personnel to operate
their SLM/FSM's aceurately. We clon't
beiieve for a minute that what we have
said in these first three articles is the final
word on meters. We happen to know that
we have more in store for next month.

We have attempted to make the basic
operating parameters of the SLM/FSM
more euidenl to the end user-you_ the
tech, engineer, or owner/operator. In
doing this, we hope you will ieel freer to
query tlrc uarious instturuent manufac_
I tters in greater depth, and with greater
understanding, about the instruments
they now provide, and those which thev
will provide us as an industry in the nexi
generation of instruments.

If you ask more questions of the meter
suppliers and designers, you may force
them to explore neta methods of meas-
urements undreamed of today. If the
questions run.full circle, the next gener-
ation of meters we revieu', many year*
hence, will show the results of your in-
creased interest in this very important
phase of the cable television industrv.

In our fourth part ofthis series, in the
January issue, we will explore several
instr-uments available to the industry for
cu|ibretion of SLMIFSMs, and wgwill
look into the TerscanlJetyold V S M - 1 in-
strument, a cross between an SLM and a
spectrum analyzer.
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727 SCALE ACCURACY TESTS
Specified Accuracy:

+/- f .5 db at 25 desrees C*
Test Inptt Le.ueL; +I0 rlbnw
Inyrut Types:

CW (unmodulated) carrier;
Modulated channel g carr ier

(-+/- 3 db -18 degrees C to +60 degrees C)

Input CW Modulated
Level Carrier TV
(True) Reading Carrier

+10 dbnrv +10 dbmv +10 dbmv
+ 9  + 9  + 9 . 1
+ 8  + 8 . 1  + 8 . 1

L  t . Z  r  7 . 1
+ 6  + 6 . 9  + 6 . 2
+ 5  + b . 4  + b . z
+ 4  + 4 . 5  + 4 . 2
+ 3  + g . Z  + 3 . 3
+ 2  + 2 . 9  + 2 . 5
+ 1  + 2 . 8  + 2 . 0

0  + 1 . 0  + 0 . 6
r  0  _ 0 . 2

- 2  - 0 . 7  _ 1 . 1
- 3  - 1 . 3  _ 2 . 0
-  4  2 .0  2 .7
- 5  2 . 8  , 3 . 2
- 6  - 3 . 2  - 4 . 0

7  - 4 . 0  - , 1 . 5
- r J  _ 4 . 5  _ 5 . 0

e  5 .0  5 .5
1 0  - 5 . 5  _ 6 . 0

Note: Bold type is out of spec.

JERROLD 727
Frequency Range

VHF 5-216 MHz
UHF 470-890 MHz (optional extra)

Full Scale Sensitivity:
100 microvolts to
3.0 volts in 10
ranges

Input Impedance: ?ll ohms
Selectivity

at 3 db points, +l 0.8 MHz
at 46 db points, +/- 1.5 MHz

Accuracy: +/- 1.5 db at 25 degrees C
Temperature Range: -18 degrees C to + 60

degrees C
Power Requirements:

Rechargeable NiKad battery,
external f2.6 VDC, 110 VAC, or
220 VAC

Weight: 15 pounds
Size: 87:" high, 137+" wide, 8y+', deep
Battery Drain: 34 mA audio off
Minimum Battery Voltage Required: 11.0

volts
Price Range: g?68.55
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SADELCO,INC. FS-3SB

Frequency Range
VHF : 54-216 MHz
SB :216-300MHz

Full Scale Sensitivity:
1,000 microvolts
to 2.5 volts in
four ranges

Input Impedance: 75 ohms
Selectivity:

at 3 db points, +l- 0.25 MHz
at 35 db points, +/- 1.5 MHz

Accuracy: +/- 1.0 db
Temperature Range: 0 to 120 degrees F
Power Requirements: four I volt cells, or

optional AC adaptor
Weight: under 6 pounds, with case
Size: 9" wide, 6.5" deep, 4" high
Battery Drain: 17 mA
Minimum Battery Voltage Retluired: 12.5

volts
Price Range: 9475.00 CATV List

MID-STATE COMMUNICATIONS SLIM
Frequency Range: 4-300 MHz
Fuli Scale Sensitivity:

100 microvolts to
1.0 volt in 9 ranges

Input Impedance: 75 ohms
Selectivity:

at 3 db points, + l- 200 kHz
at 56 db points, +/- 1.5 MHz

Accuracy: +/- 0.25 db
(settable to +/- 0.5 db with common CATV
test equipment)

Temperature Range: -18 to t50 degrees C
Power Requirement: Rechargeable Gel-

Cell, 1.5 amp hour capacity, 12 volt
Weight: 15 pounds with batterv, with case
Size: 123/+" wide x 72Y2" deep x 6" high, with

case
Battery f)rain: 80 mA with audio oft 130 mA

with audio on and turned uo full volume
Min imum Bat te rv  Vu l tage Requ i re r l :  l l .g

VOITS

Price Ranse: $970.00 with case

ONCE MORE _ PEAK I)T 'TECTORS

As pointed out in November CATJ (page
15), getting a peak reading cletector to track
over a 20 db range is no easy trick. The fact
is, that given di.f.ferent input drive voltage
levels lo the detector, the detector efficiency
r.'rrrr.es. It usually has more efficiency at
hiqher clrive levels, which in turn means that
if the metei' electronics is calibrated to read
correctly (i.e. *'ith compensation for the rle-
tector efficiency changes) in one puti.ott of'
its t:trrue, such as the h,igh ewl of the scale,
the cletector inefficiencies jump up and bite
you for the other (low scaie) rearlings.

Jerrold points this out in their 727 manual
by suggesting that when vou are using the
727 for noise level measnrements that vou
compensate by a ehar l  they provtr le.  which in
their case also includes chanEes in banC-
wir l th anr l  peak vs.  average lear l ings I 'or .
noise vs. real sisnals.

Another manufa ctuter apparently sets his
meter to read slightly high at the high end
( i .e.  +10 might  be real ly  +9.5) ,  and s l ight ly
low at the low end (i.e. -10 might really be
-9.5) ,  but  r ight-oninthe middl ,e ( i .e.0 woul t l
be really 0).

We point this out so that when you are
making corn.parati.ae readings, you will re-
member that whole m.eter accuracu is a

futtction of where on the 20 (or 30) db scale
your needle reads. If u,Itimate accuracv is
what you are af ter ,  juggle your input  to your
SLM so that the meter (needle) is readine jn
t h e n id -scal e to mid-scale plus 4-5 rlb region.
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C L A S S - l - C A T  R A T E S :  C l a s s i f i e d  a d v e r t i s i n g  s p a c e
i s  a v a i l a b l e  a t  8  c e n t s  p e r  l e t t e r  o r  s p a c e  b e t w e e n
w o r d s -  T y p e  o r  p r i n t  i n s e r t i o n  r e q u i r e d .  a d c l  t h e
t o t a l  n u m b e r  o f  l e t t e r s  a n d  s p a c e s  b e t w e e n  w o r d s
a n d  m u l t i p l y  b y  B  c e n t s .  E n c l o s e  f u l l  p a y m B n t  w i t h
a d v e r t i s e m e n t .  T h e  d e a d l i n e  i s  t h e  2 O t h  o f  t h e
m o n t h  p r e c e d i n g  t h e  p u b l i c a t i o n  i n  w h  i c h  y o u  w i s h
y o u r  a d  t o  a p p e a r ,  C A T J  b o x  n u m b e r s  ( f o r  t h e  f o r -
w . r r d i n g  o f  r e p l i e s )  a r e  a v a i l a b l e  a t  g 5 . O O  p e r  i s s u e .
S e n d  i n s e r t i o n s  t o  C A T J  C L A S S - t - C A T S ,  4 2 0 9  N W
2 3 r d  S t r e e t ,  S u i t e  1 O 6 ,  O k l a h o n r a  C i t y ,  O k .  7 3 1 0 7 .

C H I E F  T E C H N I C I A N  W A N T E D ,  t o  p a r t i c i p a t e  i n
d e s i g n ,  c o n s t r L t c t i o n ,  o p e r a t i o n ,  a n d  m a n a g e m e n t
o f  1 5 0  m i l e  p l a n t  w i t h  A M L  h e a d - e n d  f o r  1 5 , O O O
h o m e s  i n  C a l i f o r n i a . 2 n d .  c l a s s  p h o n e .  S u L , m i t  f u l l
r e s u m e  a n d  s a l a r y  r e q u i r e m e n t s  t o  E a s t e r n  S i e r r a
C a b l e v i s i o n ,  P . O .  B o x  7 6 O ,  V e n t u r a ,  C a l .  9 3 0 0 3 .
A l l  r e p l i e s  i n  c o n f  i d e n c e .

S O L I D  S T A T E  E Q U I P M E N T  F O R  S A L E :  J e r r o t d
C o m m a n d e r s  C H C - | ,  C h .  4 / 4 , 5 / 5 ,  &  7 / t  $ 6 5 O . O 0
e a c h .  R i k e r  6 8 O O  1 O v  a m p t i f i e r s  w / A G C  C h . 4 , 5 .
7  &  1 3  e a c h  $ 5 O . O O .  C o l f a x  A r e a  T V  S e r v i c e .  B o x
3 5 3 6 ,  A l b u q u e r q u e ,  N . M . 8 7 t l O  T e t .  ( 5 0 5 )  2 9 8 -
3 5 1 O .

B R A N O  N E W  f a m o u s  m a k e  s i n g t e  c h a n n e l  s t r i p
p r o c e s s o r s  c o m p l e t e  w i t h  i n p u t / o u t p u t  B p F ' s ,
s o u n d  c o n t r o l ;  u l t r a  l o w  n o i s e  p r e - a m p s  b y  s a m e
m a k e r .  A l l  5 O o / o  o t f .  W r i t e  f o r  l i s t .  B o x  l 2 - O l .
% C A T J ,  4 2 O 9  N W  2 3 r d ,  S u i t e  l O 6 ,  O k t a .  C i t y ,  O k . I
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*  R . F . T R A N S I S T O R S  *  D I O D E S
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*  H Y B R I D S  *  C A P A C I T O R S

COMPLETE STOCK OF HIGH RELIAB/LITY

REPLACEMENT COMPONENTS FOR CATV EOUIPI"'IENT

f,
-R0ADBAI{D 850 o lo  DrxrE HrcHwAY

r - - - - - -  l - $ l ) E s P 4 X l X J t 0 u r 0 A 3 3 4 0 3
-i lGiltttRtltG, Utc.

JERRY CONN & ASSOCIATES
* N at.ional llepresentatitrcs o.f

I ) e I ta- I I c rut t -C o stade

* Ile pre senting F) ssex I n Ler r n tio r uil
C,'at'ir.]- Ctftlrs

* Il"cprp.sentir{| LIIO Iik't:tnnrics
tl luninutn uul " l"' Oorurc<' ttrs

NATTONWTDE WATS (8OO)  233_O94O
f  N  PA .  CALL  COLLECT (717 t  263_A25a

550  CLEVELAND AVE.
CHAMBERSBURG,  PA .  . I  7201

WESTAY Reverse Spiral Grips
WESTAY Ground Clamps
WESTAY Ground Blocks

Available from your local
distr ibutor or direct from
manufacturer:

WESTAY COMPANY
P.O. BOX 573

CUPERTINO, CA.  95014

P lug - in  S tondby
Pornrer  Suppty

300 watts, I l0 AC . 50 min. to 21/q hours
Low-cosf, reliable way to end blackout worriesJ

o i(BX 300 4 shown eft.
Sne 25" | 13v2" x 12" .

r XBX 300 2 shown right.
Sie 17" x l3ttz" x 12" .

UNDER
$4600o

COMPIETE

. . .End in te r rup t ions  because o f  temporary  power  loss  up  to
2la hours.
o  Fas t  15  min . ,  p lug- in  ins ta l la t ion .
. For Key systems and PBX'S.
.  Up to  900 wat ts  ava i lab le .
.  No los t  ca l l s  a t  t rans fer  t ime.
.  Spec ia l  low leve l  tone to  in fo rm tha t  un i t  i s  opera t ing  in
standby mode.
.  Fused-bat te ry ,  charger ,  inpu t  and ou tpu t  c i rcu i t .
o  F loor  o r  wa l l  mount ing .

f  
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raEponsc rcquircmonl

Repolr of All Solid-Stofe Signol
Processors
FSM Repoir ond Colibrolion
Amplifier Repoir (All Types)

Turn oround iimr: fwo (2) wesks
Video Equipmenl Repoir
Field Technicion Services
FCC Tesfing
For Ofher Avoiloble Technicol
Services Wrile or Coll

otl
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PO.  BOX i lO6
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ALL PRE-AMPS

ARE NOT CREATED

EOUAL!

Don' t  buy a VHF pre-amp unt i l  you
f ind out  about  the 2-UP Lightn ing
Fighter  !

HARRISONBURG, VIRGINIA 228OI i
PHoNE (7o3) 434-5s65 

i
YOUR FULL SERi/ICE TECHNICAL CENTER i

sERvtNG !
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EXPECT VERY TITTTE FR()M RMS !
THAT lS-the l itt lest- t iniest- smallest- miniest- super-performing passives available.

4. lf you are a new system operator and you're interested
In  learn ing  more  about  the  leaders  in  pass ive  dev ices .
ca l l  co l lec t  today  or  wr i te  us  fo r  your  new ca ta log .

RMScATV DtrlrslrlN

1.  A t  RMS we min ia tu r ize  cer ta in  oass ive  i tems when
prac t ica l .  Ye t  each min ia tu r ized  RMS pass ive  dev ice
electrical ly outperforms competit ion's passives
every time.

2 .  Fas t  becomingthe  most  popu lar  l ine  o f  pass ives  in  the
CATV industry, RMS manufactures its devices to the
most exacting standards of excellence in today's
demanding CATV market.

3 .  A t  RMS,  we w i l l  con t inue to  expand cur  manufac tur ing
fac i l i t ies  to  meet  the  ever  inc reas ine  demand.

:
ELECTRONICS,  INC.

I000/ ln  Ca l i fo rn ia  Ca l l  Co l lec t  (209)  526 863050 Ant in  P lace ,  Bronx ,  N.Y. ,  10462 .  Ca l l  Co l lec t  (212)  892




