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SECTION I - GENERAL INFORMATION 

1-1 DESCRIPTION 

1-2 The Visual SB6AR STACT Broadcaster 
is a compact, six-deck tape recorder/re­
producer system built to meet or exceed 
highest broadcast tape r ecording stand­
ards . Each of the six decks of the sys­
tem is separately controllable and is de­
signed to accept the STACTape RCL -1 00 
series Reversing Continuous-Loop magnet­
ic tape cartridge . 

with the operating flexibility of a 
reel - to - reel recorder. STACTape car­
tridges permit all three normal tape 
motion modes: normal forward, fast for­
ward, and fast reverse. 

1-4 The six-deck transport system em­
ploys a common capstan and therefore re­
quires only 14 inches of rack space . 
Solid-state electronics and an all-elec ­
trical cartridge control system allow 
unlimited flexibility in remote control, 
continuous sequencing, random access, 
automated switching, and other broad­
casting operations. 

1-3 STACTape magnetic cartridges (see 
Section II ) are endless-loop cartridges 
designed to combine all of the handling 
simplicity of a continuous-loop cartridge 

ELECTRICAL CHARACTERISTI CS 

Power Input : 

Motor: 

Power Supply Outputs: 

Signal Input: 

Signal ©utputs: 

PERFORMANCE CHARACTERISTICS 

Tape Speed: 

Flutter and Wow: 

Star t Time: 

Tape Overtravel: 

Timing Accuracy: 

Reverse Speed: 

Frequency Response: 

Table 1- 1. SPECIFICATIONS 

105-12SV, 60 Hz, lOOW maximum (200-240V SO Hz input 
available on special o r der). Fuse, I. SA slow-blow. 

Single-speed hysteresis synchronous motor. 

- 36V de unregulated for cartridge r e lay and solenoid 
operation. 

-lOV de unregulated for cartridge solenoid hold-in. 

-24V de regulated for electr onics circuits. 

-24V de r egulated for lamp circuits and accessories . 

-15 to +15 dBm into 20,0000 bridging, or 6000 , both 
balanced. 

+8 dBm, 600Q ba l anced for combined output all decks. 

0 dBm, 600Q unbalanced for individual deck outputs. 

7 . 5 inches per second (other speeds available), 

Less than O. 18<>/4 nns for all components between O. 5 
and 250 Hz. 

Less than O. 1 second to playing speed after start is 
initiated. 

Less than 1 inch after the trailing edge of stop cue 
passes the play head or STOP switch is depressed. 

±0.4% (7.2 seconds in 30 minutes). 

15 inches per second. 

50-1 5, 000 Hz ± 2 dB from standard alignment tape or 
for record/reproduce using Audio type 17 tape. 

1-1 
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Table 1- 1. SPECIFICATIONS Continued 

PERFORMANCE CHARACTERISTICS (Continued) 

Distortion: 

Signal-to-Noise: 

Record Pre- Emphasis: 

Bias Frequency: 

Less than 2¾ THD at 10 dB above standard level from 
50 to 15, 000 Hz . MaxilTUI!I output of combined line 
amplifier is +27 dBm. 

50 dB minimum, measured from 3¾ third harmonic point. 

Approximately 12 dB boost over 1000 Hz level at 18 
KHz. 

Approximately 85 KHz. 

Playback Equalization: NAB 7 . 5 ips equalization is standard. 
and CCIR equalization available . 

Other speeds 

PHYSICAL CHARACTERISTI CS 

Width: 
Height: 
Depth: 
Weight: 

.MAGNETIC HEADS 

Play Head 

Type: 

Gap: 
Inductance: 
Impedance: 
De Resistance: 
Track Width: 
Track Spacing 

Record Head 

Type: 

Gap: 
Inductance: 
Impedance: 
De Resistance: 
Track Width: 
Track Spacing: 
Record current: 
Bias current: 

Erase Head 

Type: 
Inductance: 
Impedance : 
De Resistance: 
Erase current: 

STACTAP .MAGNETIC CARTRIDGES 

Duration: 

Length: 
Tape Type: 

Tape Loading: 

Reverse Capacity: 

17 inches (desk mounti ng), 19 inches (rack mounting) 
14 i nches 
17 inches 
55 pounds 

Stacked two-track .reproduce head, all-metal hyper­
bolic face. 
100 µinches 
400 mH 
25000 at 1000 Hz 
4 100 
0 . 080 inch 
0. 160 inch 

Stacked two-track record head, all-metal hyperbolic 
face. 
500 µinches 
50 mH 
3200 at 1 000 Hz 
1300 
0 . 080 inch 
0 . 160 inch 
75 µ.A {typical) 
700 µ.A (typi cal) 

Stacked two-track doub l e-gap erase head. 
8 mH 
20000 at 60 KHz 
300 
16-24 mA 

10 seconds to 31 minutes at 7.5 inches per second. 

75 inches to 1161 feet 
Audio type 17, lubricated, 0 . 25 inch wide, profes­
sional quality polyester-base magnetic tape. 
Endless loop pulled f r om inner hub, B wind, on tape 
tray with hub containing both NAB and EIA standard 
mounting holes to permit tape tray loading on any 
tape recorder. 

See page 2-1. 

1- 2 
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1-5 THE SB6AR STACT BROADCASTER 

1-6 The SB6AR STACT Broadcaster is de­
signed for program playback on all six 
decks. In addition, deck six may be iso­
lated from the common playback line and 
used as a recording unit. The record 
deck incorporates facilities for record­
ing both program and cue tones on the 
cartridge tape. In addition to recording 
a stop cue tone, it may optionally be 
equipped to record one or two additional 
cue tone frequencies , thereby providing 
a means for programing a cartridge to act 
as an a utomation switching or triggering 
command source. A cue tone sensing as­
sembly (available as a rack - mounted ac­
cessory) detects the reproduced cue tone 
on each individual deck and p rovides se­
parate trigger outputs for external u se . 

1-7 The exclusive STACT Broadcaster 
tape reversing capabili ty may be ordered 
on one deck (deck 6) or on all decks. 
The reverse moti on functions independ­
ently on each deck so equi pped, and i s 
interlocked with the PLAY, STOP, and RE­
CORD controls to prevent e rasure or tape 
damage. 

1-8 OPTIONAL ACCESSORIES 

1-9 Remote Control - A remote control 
unit is available which allows the r emote 
control of all the e l ectrical f unctions 
of the SB6AR Broadcaster except the SE­
QUENCE MODE switch and the KRASE PROGRAM 
and ERASE COE switches, to a void acci -
dentally e r asing the tape. The SEQUENCE 
MODE s witch is u s ually set for one par­
ticular operating method and left a lone . 
The remote control i s mounted on a stand­
ard EI A 3. 5" x 1 9" panel and i s connected 
to the SB6AR through a 40-pin plug on the 
rear panel of the SB6AR. 

1-1 0 Cue Tone Sensing Assembly - This 
rack - mou nted unit contains sel ective 
filters and amplifiers, one set for each 
deck , for detecting the auxiliary cue 
tones when they a r e reproduced f rom the 
tape cartridges . The NAB standard sec­
ondary cue tone is 150 Hz and the stand­
ard terti ary cue tone is 8000 Hz . The 
cue tone sensing assembly may be or dered 
equipped for one or both cue tones. The 
output of each sensor p r ovides a momen­
tary contact closur e for oper ating re­
lays, discharging RC c ircui ts, or other 
triggering functions . The unit obtains 
its operating power f rom the SB6AR Broad­
caster. The model number of the auxil­
iary cue tone sensing assembly is SQ54. 

l - l 1 Automatic Programmer - The S B6AR 
may be operated in conjuncti on with an 
automation control unit such as the mod­
e l T.A.P . E. 20 - 50 . Thi s unit p rov i des 
the control and audio mixing and sensing 
circuitry to progr am up to 20 d i fferent 
sources through 50 events. Unlike the 
SEQUENCE MODE switch, Which allows only 

1-3 

a single repetitive cycle , the T.A.P.E. 
20- 50 permits a completely random program. 

1-12 TRANSPORT MECHANICAL ASSEMBLY 

1-13 General - The cartridge t r ansport 
unit provides tape motion for each of 
the six cartridges and is the supporting 
structure for the associated electronics 
and accessory equipment . The capstan 
motor and capstans are mounted on the 
bottom plate of the six-slot cartridge 
chamber . 

1-1 4 Heads - All magneti c heads and 
tape guides are assembled onto a single 
integral head - mounting bracket. The 
heads are the rear-mount type and are 
held in place by epoxy - secured mounting 
nuts . Both left and right tape guides 
a r e adjustable within their oval mounting 
slots and have been carefully adjusted 
at the factory during final checkout to 
obtain p r eci se tape tracking character­
i stics . The azimuth alignment of all 
playback heads i s set by means of an in­
dustry standard alignment tape, and the 
azimuth of the recor d and erase heads 
are also matched to the alignment . See 
Figur e 4-1 for locations of these compo­
nents. 

1-1 5 Wiring - All wiring interconnec­
tions are made with stranded wire laced 
in cable harnesses and fastened down at 
cri tical points. Audio circuits are run 
with shi e l ded pairs through carefully 
sel ected routes to reduce hum pickup and 
crosstalk. Audio lines are grounded at 
sel ected points to prevent ground loops, 

1-16 Capstan Motor Assembly - Driving 
power for tape motion is provided by a 
single hysteresis synchronous motor ro­
tating at 1800 rpm. A two- diameter pul­
ley i s used to transmit power to the cap­
stans by means of a flat molded and 
gr ound belt to the forward capstan and a 
molded 0-ring to the reversing capstan. 
The capstan shafts are extended to pro­
vide tape motion to all decks . 

1-17 Play Solenoids - The six play so­
lenoids a r e mechanicall y coupled through 
a pivot point to the cartridge-engaging 
hooks . The pulling acti on of these hooks 
is balanced by adjustable calibrated 
springs to provide optimum pressure be­
t ween the capstan in the transport and 
the pinch r oller in the cartridge. All 
ma ting parts of the hook mechanism are 
cyani de hardened and will not wear out 
of tolerance during the life of the unit. 

1-1 8 Reversing Assembl y - The revers­
ing solenoids are mounted at the left 
side of the t r ansport on the plane of 
each deck so equipped , The solenoid 
plungers a r e mechani cally coupled through 
a p i vot point to roller and roller arm 
assemblies, located to t h e left of, and 
j u st ou t of contact with, the reversing 
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capstan. Actuation of the solenoid moves 
the roller forward into contact with the 
reversing capstan and the reversing idler 
in the cartridge. 

1-19 Tape Speed - The Broadcaster is 
normally supplied for operation at 7 . 5 
inches per second, but may be ordered 
for 3. 75 or 1.875 inches per second. A 
smaller - diameter pulley is substituted 
on machines which operate at 3.75 inches 
per second and, in addition, a 900 rpm 
motor is used on machines which operate 
at 1.875 inches per second. 

1-20 POWER DISTRIBOTJ:ON 

1-21 Ac input power to the power trans­
£ormer and the capstan motor is applied 
through an on-off switch and power f u se. 
The theory and functions of the mu ltiple­
dc-outpu t power supply are discussed in 
the section entitled "Theory of Oper a­
tion". 

1-22 SYSTEM IDENTIFICATION 

1-23 An i dentifying label is affixed to 
the rear panel of the SB6AR giving the 
model number, part number, and serial 
number. Always refer to these numbers 
when communicati ng with the factory or 
a sal es representative. 

1- 24 FI EID SERVICE BULLETINS 

1-25 Field servi ce bulletins are i ssued 
by Visual whenever improvements in design 
or oper ation a re made. Each bulletin in­
cludes such information as purpose, pro­
cedure, and time required. After the 
servi ce has been accomplished, the bul­
l etin should be kept with this manual for 
future r eference. 

1-26 SPECIAL SYSTEMS 

1-27 Special tape transports are some­
times built at the request of a custome~ 
Differences between a special system and 
the system described in this manual are 
noted by a special system insert located 
at the rear of this manual. 

1-4 
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SECTION 11 -CARTRIDGES 

2-1 GENERAL 

2-2 The Visual STACTape magnetic car­
tridge is a unique, patented design based 
on the "endless l oop" p rinc iple; that is, 
the end of the tape is spliced to its be­
g inning . (See Figure 2-1. ) When the 
tape is in motion, tape i s pulled from 
the center of the tape pack past the mag­
netic heads and .fed back onto the out­
side of the t ape pack. The frictional 
pull of the inner layer of tape against 
the hub causes the tray to rota t e , there­
by taking up the t ape after it is pulled 
by the capstan. The tape pack is loose­
ly wound and the tape l ayers therefore 
slip on themselves as they feed forward 
toward the cente r. The tape tray i s con­
structed of aluminum and i s coated with 
liquefied Teflon. The Tefl on coating 
and a lubricant on the tape both contri­
bute to the "slipping" action without 
introducing flutter at the heads . 

2-3 Visual STACTape cartridges use 
1/4 inch lubricated tape. Tape loops of 
from a few inches up to 1161 feet may be 
loaded into the cartridge. 

2-4 RCL-100 STACTape CARTRIDGE 

2-5 The RCL-100 (RCL means "Revers ing 
Continuous Loop") cartridge can be loaded 
with up to 1161 feet of tape (31 minutes 
at 7 . 5 inches per second) and may be op­
erated at speeds from 15/16 to 30 inches 
per second, or dri ven fast forward at 30 
inches per second or fast reverse at 1 5 
inches per second. A reversing tape 
stor age chamber above the tape pack per­
mits r everse winding of up to 120 feet 
of tape. 

2-6 The exclusive reversing feature 

of the RCL cartridge i s intended as an 
aid to e d iting while r ecording, or as a 
"backspace" during playback. The amount 
of tape which may be safely reversed is 
limited as follows: 

Packs above 200 feet may be re­
versed up to 10% of their total 
length. 

Packs below 200 feet may be re­
versed 20 feet . 

Packs below 40 feet may be re­
versed for half their length. 

CAUTI ON 

Tape should NOT be shuttled 
over the same section more 
than three times before the 
entire rewound portion i s 
run off. Allow one second 
between Fast Forward and 
Reverse operations. 

2-7 STACTape cartridges are comprised 
of a two-piece outer shell housing the 
upper a nd lower tape trays and guiding 
the tape in its path across the heads. 
(See Figure 2-2 . ) The shell provides op­
erating and stor age protection for the 
tape pack, carries mechani cal components 
which contr ol tape moti on, and supports 
the two side rails that slide into the 
load slots. All mechanical elements of 
the cartridge a r e mounted on the bottom 
part of the shell. The removable tape 
tray rides on a special plastic bearing 
on the center post of the bottom shell 
section. The hub is punched to the 
standar ds set by both NAB and EIA for 8 

Table 2-1 . STACTaoe Cartridaes - Phvsical Characteristi cs 

Outside Dimensions 7/8" H, 8 11 L, a nd 7- 3/8" W 

Max.imum Tape Load 

Minimum Tape Load 

Shi pping Weight (empty) 

Shipping Weight (fully loaded) 

Cartridge Mate.rial 

Operating Position 

2-1 

11 6 1 feet 

27 inches 

10-1/2 ounces 

17 ounces 

High-Impact Pol ystyrene 

Within 30° of horizontal 
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Figure 2-2. 

Splicing of Endless Tape Loop 

2-2 
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inch and larger metal f langed reels and 
7 inch and smaller plastic tape reels. 
The tape tray can be placed on any reel­
to-reel tape recorder for tape loading 
or transferring of recorded material to 
reels or loops for playback on other tape 
recorders. Table 2-1 lists the physical 
characteristics of Visual cartridges. 

2-8 For tape lengths over 800 feet 
the 2, 5-inch center hub is used to wind 
the tape on. When the cartridge is to 
carry less than 800 feet of tape, a 3. 75-
inch diameter concentric center hub is 
added to the tape tray, and a d ifferent 
top disc assembly is used. 

2-9 ERASING THE CARTRIDGE 

2-1 0 Visual cartridges can be cleanly 
erased on most commercial tape degauss­
ers. The tape, however, is wound on an 
aluminum tray, and induced eddy currents 
in this tray tend to cancel the erasing 
field. For this reason the tape should 
be erased through the top only. To pro­
perly e r ase RCL cartridges, observe the 
following procedure: 

( 1) Locate the maximum field point on 

2-3 

the tape degausser by observing the 
point at which maximum force is applied 
to a screwdriver blade. 

(2) Turn the cartridge upside down 
(top toward the degausser) and make a 
series of parallel passes so that the 
maximum field point passes through ev­
ery part of the cartridge. 

(3) Rotate the cartridge 90° horizon­
tally and repeat step 2. The last pass 
should bring the maximum field point 
into the center of the tape pack. 

(4) Slowly pull the cartridge out of 
the field along a helical path so that 
the field is reduced uniformly through­
out the pack. When the cartridge is 3 
or 4 feet from the degausser , the erase 
unit may be turned off. 

NOTE 

Turning the erase unit on or off with 
the cartridge in the field, or erasing 
through the bottom of the cartridge may 
magnetize the tape in such a manner that 
it will take several degaussing opera­
tions to e rase the tape . 
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SECTION Ill-INSTALLATION 

3-1 GENERAL 

3- 2 The Broadcaster is shi pped in com­
pletely assembled form in a s ingle ship­
ping case. There are no asse.mbl y proce­
dures required, and only normal unpack -
ing care need be obser ved. The Br oad­
caster is compl etely assembl ed on its 
mounti ng tray, which i s dr ill ed to accom­
modate the mounting configur ati ons of 
most popular rack slides, 

3- 3 INSPECTION 

3- 4 Before attempting t o mount the 
Broadcaster in a r ack , inspect the equip­
ment carefully to determine that a l l r e ­
lays and connecti ons a r e f i rmly in place 
and that the equi pment has not sustained 
damage in transi t. A complete visual i n­
specti on befor e i nstal lati on may save 
much time later. 

3-5 If there is damage due to impro­
per handling by the car r i er, p r eser ve 
packing container and cal l the car rier . 
He will pr ovide instructions for fil i ng 
the claim. Once the claim has been filed 
the carrier will forward it to Visual. 
Visual will notify you regarding the 
claim and arrange for repair or r eplace­
ment. 

3 - 6 I f the Broadcaster malfunctions , 
contact your local. sales offi ce or the 
factory. Always be sure to incl ude the 
model and serial numbers with any com­
munications regarding the equipment . 

3-7 MOUNTING 

3- 8 When supplied for rack mounting , 
the Broadcaster is designed to mount in 
a standard 19" rack providing 14" of 
ver tical clearance and a minimum depth 
of 17" . The rack slides selected shou ld 
be located at a position in the rack that 
wil l permi t the mounting tray to just 
clear the bottom of the rack opening. 
(The bottom of the mounting tray i s ex­
actly 2" below the mounting holes for 
the s lide rails . 

3-9 After mounting and securel y fas­
tening t he slides to both the rack and 
the Broadcaster mounting tray according 
to the rack manufacturer ' s instructions, 
slide the Br oadcaster into the rack and 
set the forwar d sli de stops. Slide the 
Broadcaster back and forth several t imes 
the entire l ength of the s lide travel, 

to determine that there is sufficient 
rack clearance and a proper front plate 
fit with the rack . 

3-10 AC POWER 

3-11 Power is applied to the Broad­
caster by connecting the integral three­
conductor grounded cord and plug to the 
a ppropr i a te power source ( 11 SV 60 Hz ) . 
If a two- wir e ac distribution system is 
used, connect a polarized adapter plug 
to the cor d plug and connect the pigtail 
to rack g r ound. Check the input power 
fuse adjacent to the power cord. 

3-12 

CAUTION 

Be sure to allow wiring 
slack of about 24" on each 
cable and wire before cut­
ting and connecting them. 

SIGNAL OUTPUT CONNECTIONS 

3 - 13 General - Required signal output 
connections are made to connectors Jl , 
JS, and J6 on the rear panel of the unit. 
See Table 3-1 for a summary of all out­
put connections. 

3-1 4 Progr am Preamplif iers - The out­
puts of all program playback preamplifi­
ers (top tape track) are connected to 
separ ate sets of terminals on connector 
J l. The mating plug for this connector 
is jumpered at the factory to connect 
the preamplifi er outputs through a mix­
i ng networ k and line amplifier. Connec­
tions to the preamplifier outputs should 
be made as shown in Table 3-1. 

3-1 5 Grouped Line Output The com­
bined program output of all six decks is 
avail able at connector JS, and may be 
applied to a single bridging or matching 
input on a mixing console. Using a Can­
non XLR-3-1 1 cable connector (or equiva­
lent), connect the shield of the audio 
progr am line to pin 1 and the balanced 
audio lines to pins 2 and 3 . If the far 
end of the program line is unbalanced, 
connect pin 3 to the high (ungrounded) 
s i de of the input circuit. Jumper pins 
1 and 2 and connect to the low (grounded) 
s i de o f the input circuit. 

3-16 Separat e Preampl ifier Output - The 
' outputs of all program preamplifiers may 
be connected to separate inputs on a 
mixing console through terminal s on J I . 

3-1 
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Disconnect the jumpers f rom the "Pream­
plifier output" terminals and connect 
console input lines to the "High / Low" 
terminals as indicated in Table 3-1. If 
shiel ded twisted pairs are to be used, 
ground the shields to the low side of 
the circuit at one end of the cable only. 
If the grouped line output is to be used 
in addition to the individual preamplifi­
er outputs, do not disconnect the jump­
ers connecting the preamplifier outputs 
to their respective line mixer inputs . 

3-1 7 cue Preamplifier outputs Cue 
preamplifier outputs are internally con­
nected to the stop cue tone sensor and 
there are no special external connec­
tions required. If the optional Cue 2 
and Cue 3 oscillators are employed, how­
ever. their sensor boards must be mounted 
externally. Connections between this 
auxiliary cue tone sensor and the cue 
preamplifier outputs are made to J l , as 
shown in Table 3-1. See instructions 
accompanying the auxiliary cue tone sen­
sor assembly for complete installation 
and interconnection data . 

3- 18 In some applications, independent 
cue tone contact closures from each deck 
a re not required and a single cue tone 
sensor may be installed in the SB6AR, 
with the sensor input connected to the 
output of the c ue tone grouped line am-

plifier output (J6). Under these condi­
tions the sensor will close its contacts 
whenever a cue tone of the correct f r e ­
quency appears on any of the six decks 
of the transport, 

3-19 The outputs of the six cue pream­
plifiers are connected by jumpers on J l 
to the mixing input of the cue line am­
plifier. The independent isolated out­
put of each of the cue preamplifiers is 
available on Jl even though connected to 
the mixing input. One or more of the six 
preamplifiers may be disconnected from 
the cue line amplifier by removing the 
appropriate jumpers on J l. 

3-20 SIGNAL INPUT CONNECTIONS 

3- 21 Program Recording Input - Program 
recording input is made at J3 by means 
of a Cannon XLR-3-12 cable connector . 
To accept a ba1anced audio line, connect 
p in 1 of the connector to shield and the 
audio line to pins 2 and 3 . If an un­
balanced program line is used, the high 
side of the line should be connected to 
pin 3 and the l ow side of the line to 
pin 2. Do NOT ground pin 2 at the 
Broadcaster end of the line. 

The recording input is 20Kn 

Table 3-2 Remote Control Connections J2 
PIN NO . DECK FUNCTION PIN NO. DECK FUNCTION 

1 1 Start 21 5 Start 
2 1 Stop 22 5 Stop 
3 1 Reverse* 23 5 Reverse* 
4 1 (Spare) 24 5 (Spare) 
5 1 Common 25 5 Common 

6 2 Start 26 6 Start 
7 2 Stop 27 6 Stop 
8 2 Reverse* 28 6 Reverse* 
9 2 (Spare) 29 6 (Spare) 

10 2 Common 30 6 Common 

1 1 3 Start 31 Sequence 
12 3 Stop 32 All Stop 
13 3 Reverse* 33 (Spare) 
14 3 (Spare) 34 (Spare) 
15 3 Common 35 Control -24V 

16 4 Start 36 (Spare) 
17 4 Stop 37 (Spare) 
18 4 Reverse* 38 (Spare) 
19 4 (Spare) 39 (Spar e) 
20 4 Common 40 (Spare) 

*Optiona l 

NOTE: Terminals 5 , 10, 15, 20, 25 , and 30 are connected together internally and a 
single conductor may be used for the "Common" connection to the remote Start, stop, 
and Reverse pushbuttons . If a remote control unit is not used, pins 30 and 32 must 
be jumpered together. This has already been done in the mating plug supplied with 
the SB6AR. 

3- 3 
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bridging. If the recording 
line must be terminated in 
6000, connect a 6800 resis­
tor between pins 2 and 3. 

3-22 cue Tone Input - cue tones origi­
nate within the Broadcaster and therefore 
require no external connections . If the 
optional CUE 2 or CUE 3 oscillators are 
added, however, the oscillator cir cuit 
boards should be mounted on the right 
side of the instrument on the electron­
ics mounting plate (see page 8-6), the 
CUE 2 and CUE 3 pushbuttons added to the 
front panel (see page 4 - 2), and the CUE 
2 and CUE 3 relays added to the r elay 
mounting bracket (see page 8-2 ). Con­
nections to the de supply and the erase 
and bias oscillator should be made as 
shown on the Broadcaster (D11534) and 
cue oscillator (C10573) schematics. 

3-4 

3-23 REMOTE CONTROL 

3-24 One or more remote stations may 
be used to control all electrical func ­
tions of the Broadcaster appearing on 
the front panel, except for the SEQUENCE 
MODE and ERASE switches, as explained in 
paragraph 1-9. All remote control con­
nections are made to J2 on the rear of 
the Broadcaster. See Table 3-2 for all 
connections. 

3- 25 The remote switches should have 
normally-open momentary contacts except 
for the ALL STOP switch, which should be 
a normally-closed switch. If desired, 
the START switch may be sustained in­
stead of momentary, in which case the 
cartridge will continue to run until the 
switch is opened, regardless of stop cue 
tones on the tape. 

http://www.SteamPoweredRadio.Com
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SECTION IV-OPERATION 

4-1 GENERAL 

4-2 Altho?gh the SB6AR Broadcaster 
comprises six separate tape recording 
systems, nontechnical personnel can nev­
ertheless be trained to operate it with 
only a few minutes of instruction . See 
Table 4-1 for a lsit of all controls and 
indicators and their respective func­
tions. See Figure 4-1 for locations of 
all controls and indicators , 

4-3 MANUAL OPERATION 

4-4 Ac Power - Ac power is applied to 
the Broadcaster by means of the POWER 
switch. The POWER ON indicator will il­
lwninate only i f power has been applied 
to the power supply and capstan motor. 
Power for all decks and all Broadcaster 
operations is supplied through this one 
switch. 

4 - 5 Pre-Operating Check - The Broad­
caster decks are numbered f rom top to 
bottom. Each deck is equipped with its 
own PIAY. STOP, REVERSE, and EJECT push­
buttons, in line with the cartridge load­
ing slot for each deck . Operation of 
one deck has no effect on the others un­
less externally arranged to do so by the 
interconnection of special circuitry. 

4-6 Without inserting a cartridge in­
to any of the six slots, p ress each PIAY 
pushbutton and observe that the car­
tridge slot , pull in as each PIAY button 
is depressed. Press the ALL STOP button 
to return the hooks to normal position. 

4-7 Loading and Unloading cartridges 
- Insert an RCL cartridge into any one 
of the cartridge loading slots, with the 
label reading upright. Push the car­
tridge forward lightly until a snap is 
heard. This indicates that the cartridge 
is seated p roperly in the standby posi­
tion, ready for play or recording. 

CAUTION 

A cartridge cannot be pulled 
out manually, but must bee­
jected by pr essing the EJECT 
button f or the appropriate 
deck. 

4-8 cartridges may be removed f rom 
the loading slots by firmly pressing the 
FJECT button at the right of the deck. 
The cartridge will be p ropelled forward 

4-1 

an inch or two, and can then be com­
pletely removed by hand. 

4-9 Playing a cartridge - With a car­
tridge inserted as described above, press 
the PIAY button for the desired deck. 
The cartridge solenoid will pull the 
cartridge forward approximately l /811 and 
the tape will move into contact with t11e 
heads and capstan. Playback will com­
mence within 50 mi lliseconds. The car­
tridge will continue to p l ay until it is 
stopped manually or a stop cue tone 
passes the cue (lower) stack of the play­
back head. 

4-10 Stopping the cartridge - The car­
tridge may be stopped manually at any 
time by pressing the ALL STOP button or 
the STOP button for the desired deck. 
This will cause the cartridge solenoid 
to release and the cartridge will be 
pushed back to its standby position. 

NOTE 

The ALL STOP button stops 
all cartridges that are 
in operation. To stop 
just one cartridge press 
the associated STOP push­
button. 

4- 1 I Reversing the Cartridge - Broad­
casters are equipped with a REV (revers~ 
p ushbutton at the right of each deck e­
quipped for reversing. When a deck is 
not equipped for reversing a dummy but­
ton is supplied. 

4-12 Insert a cartridge into a deck 
equipped for reversing and start it in 
play. Push the REV button and hold it 
depressed. The cartridge will release 
to its standby position, the audio will 
be muted, and the reverse idler will 
d rive the tape in the reverse direction 
for as long as the REV button is held 
depressed. Tape speed in the reverse 
direction i s approximately 15 inches per 
second. 

4-13 Release the REV button. 'l'he re­
verse motion of the tape will stop and 
the cartridge will remain in the standby 
position. Play - r everse operations may 
be performed up to the load limit of the 
cartridge' s reverse storage chamber with­
out affecting the play performance of 
the cartridge. See Section II. Never 
operate the PLAY and REV pushbuttons at 
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SB6AR, Front View 

The transport may optionally be e qui pped with from one to s ix dec ks of reversing 

4-2 
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the same time. 

4-14 Using Deck 6 to Record Deck 6 
is equipped to record program material 
on the upper track and cue tones on the 
lower track of the cartridge. The pro­
gram input level is adjusted by the REC 
LEVEL control below the LEVEL indicator. 
The REC LEVEL control should be set so 
that audio peaks do not exceed ''Normal" 
on the meter. 

4-15 Table 4- 2 lists the operating 
procedure for recording programs and cue 
tones. 

NOTE 

The stop cue (Cue 1 ) must 
be recorded on the tape 
immediately preceding the 
program material in order 
to assure accurate auto­
mati c stop and cue control 
over tape motion. 

4 -1 6 Selective Erasing - With the dual 
track erase head, either one of the two 
tracks may be erased without affecting 
the other, through the use of switches 
labeled ERASE PGM and ERASE CUE on the 
front panel. To erase the program track 
without affecting the cue track, turn on 
the switch marked ERASE PGM, turn off 
the switch marked ERASE CUE, turn the 
RECORD LEVEL control fully counter-clock­
wise, and depress the deck 6 PLAY and 
RECORD PGM pushbuttons simultaneously. 
If no stop cue had been recorded on the 
lower track, the tape will continue to 
run indefinitely until stopped manually. 
If a sf!op cue tone had previously been 

4-4 

recorded on the lower track, the tape 
will run, erasing the upper track, and 
stop at the stop cue. If desired, a new 
program may be recorded as the old one 
is being e r ased by feeding an input sig­
nal into the Broadcaster and adjusting 
the RECORD LEVEL control for a "Normal" 
indication on the meter. 

4-17 To erase the cue track without 
affecting the program track, turn on the 
switch marked ERASE CUE, turn off the 
switch marked ERASE PGM, and depress the 
deck 6 PLAY and RECORD PGM pushbuttons 
simultaneousl y. The tape will continue 
to run until stopped manually, since any 
cue tones previously recorded on the tape 
will be erased before passing the repro­
duce head. Recording the program (upper) 
track i s not possible without the ERASE 
PGM switch being on. If desired , new 
cue tones may be recorded at the same 
time as the old ones are being erased by 
momentarily depressing the appropriate 
CUE 1, CUE 2, or CUE 3 pushbuttons. In­
ternal circuitry provides for recording 
the tone for approximately 1/4 second 
even though the pushbutton is depressed 
for a longer or shorter time. 

4-18 To erase the program and cue 
tracks simultaneously, turn on the ERASE 
PGM and ERASE CUE switches and depress 
the deck 6 PLAY and RECORD PGM pushbut­
tons simultaneously. Both the program 
and cue (upper and lower) tracks on the 
tape will be erased. A new program may 
simultaneously be recorded by applying 
an input signal and adjusting the RECORD 
LEVEL control as required. New cue tones 
may be recorded by depr essing the appro­
priate CUE 1 , CUE 2, or CUE 3 pushbut­
tons. 
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SECTION V-THEORY OF OPERATION 

5-1 GENERAL 

5-2 The mechanical operation of the 
Broadcaster is described in Section I. 
This section contains the theory of op­
eration of the electronic components and 
assemblies. 

5-3 All electronic assemblies are 
solid state and are constructed on epoxy 
galss etched circuit boards of standard 
s izes. Each circuit board is individu­
ally mounted with #4-40 machine screws. 
Wiring connections to the boards are by 
means of snap-on connectors . No solder­
ing is required. Schemati c diagrams of 
all the electronic circuits a r e located 
in Section VII. Drawing 11 534 is the 
schematic d i agram of the Broadcaster. 

5-4 POWER CIRCUITRY 

5-5 General - The Broadcaster power 
circuitry includes the regulated power 
supply, the power transformer, the cap­
stan drive motor, the power switch, the 
pilot light, and the primary fuse. Draw­
ing 11620 shows the circuit. 

5-6 Mains Supply - By changing the 
connections to the transformer p rimary, 
the SB6AR may be operated on 90, 11 0, 
130, 200, 220, or 240 volts . The trans­
former will operate on either 50 or 60 
Hz, but the motor and pulley assembly 
must be changed to correspond to the f r e­
quency of the supply voltage, s ince a 
synchronous drive is used. 

5-7 Power Requir ements - Input power 
is a nominal 12 OV, 60 Hz, 1 • OA maximum. 
A I. SA slow-blow fuse is located on the 
rear panel of the unit adjacent to the 
line cord. 

5- 8 REGUI.ATED POWER SUPPLY 

5-9 General - The solid- state power 
supply provides de power to all the so­
lenoids, relays, lamps , and electronic 
circuits. It is comprised of two assem­
blies; a heat sink and a printed circuit 
board. The heat sink assembly contains 
the four rectifier diodes and the three 
power transistors. The remainder of the 
components are mounted on the circuit 
board. See drawing 10595. 

5-1 0 High Vol taqe Section - CR 1 , CR2, 
ClA, and CIB comprise a full-wave recti­
fier/filter circuit which provides an 
unregulated -36V de output from the red-

5-1 

red/yellow winding of transformer Tl, to 
supply power to the solenoids and input 
voltage to the series regulator. The 
-24V de r egulated voltage for the elec­
tronic circuits is provided from this 
-36V de source through a regulator con­
s i sting of t rans i stor s QI. Q3, and Q4. 
The -24V de regulated voltage for the 
indicator lamps is provided from the -36V 
de source through regulator transistor 
Q2, which i s referenced to the electron­
ics -24V output. The sensing input to 
the regulator circuit is connected by a 
pair of sensing leads to the farthest 
common distribution point from the power 
s upply, thereby extending regulation to 
the series resistance of the d i stribution 
and ground busses . The sensing voltage 
divi der , RS/CS and R6, provides the in­
put voltage to the regulating amplifier 
Q4. Amplifier reference voltage is pro­
vided by diode CR6. This circuit ar­
rangement p rovides extremely stable reg­
ulation and, as a result of its negligi­
ble source impedance, also reduces am­
plifier crosstalk. 

5- 11 Low Voltage Section CR3, CR4 , 
and C2 comprise a full-wave rectifier/ 
filter circuit which provides an unregu­
lated -1 OV de for play solenoid holding 
voltage. 

5-12 Regulation - The solenoid sup­
plies (-36V and - I OV) are unregulated 
and hence will vary with the mains vol­
tage . Under no-load average conditions 
the two voltages will measure approxi­
mately -40 to -45V and -12 to -1 SV , re­
spectively. 

5-13 PLAYBACK PREAM.PLIFIERS 

5-14 General The program and cue 
playback preamplifiers are i dentica l . 
See drawing I 0348. They are four-stage 
solid - state assemblies that deliver a 
0 dBm, 6000 unbalanced output when con­
nected to a reproduce head of approxi­
mately 400 mH. Q I and Q2 form a direct­
coupled two stage amplifier. Standard 
tape equalization is provided by negative 
feedback from the collector of Q2 to the 
emitter of Q 1 • RB and CS determine the 
high- f r equency turnover point and R7 and 
CS determine the low-frequency turnover. 
These points are at 90 µseconds (approx­
imately 3500 Hz) and at 3180 µ. seconds 
(SO Hz), respectively, for NAB equaliza­
tion at 7.5 inches per second. 

5- 15 Gain Adjustment - Potentiometer 
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Rt 0 is a gain a d justme nt to compensate 
for tape head output variations. It is 
intended for alignment procedure only. 
The output of the first two stages is 
capacitively coupled to Q3 for further 
amplification. Q4 is a direct-coupled 
emitter-follower to provide a low output 
impedance for the line. The amplifier 
output will appear as a voltage source 
:for load impedances of 6000 or gr eater. 
The output impedance is approximately 80 
ohms. 

5-16 

~ 

To avoid distortion, the 
load impedance on the am­
plifier should not be low­
er than 6000 . 

LINE AMPLIFIERS 

5-17 General - A combined mixing net­
work and output amplifier is provided 
for both the program and cu e outputs of 
the Broadcaster. The outputs are trans­
former-coupled to the 6000 line output 
connectors. See drawing 11623. 

5-18 Combining Network - Each line am­
plifier is provided with a six - input 
combining network to couple to the out­
put of each of the six decks. The input 
impedance is 601«1 and so may remain con­
nected even though the independent out­
put of a deck may be in use. Typical 
isolation between inputs is greater than 
90 dB (depending somewhat upon the set­
ting of the gain control), with minimum 
isolation of 80 dB. 

5-19 Amplifier - The amplifier output 
level may be adjusted by potentiometer 
R7. The input is capacitively coupled 
by Cl to a two-stage direct- coupled am­
plifier c omprised of Ql and Q2. The 
collector of Q2 i s direct-coupled to the 
bases of the push-pull complementary 
output stage formed by Q3 and Q4. Nega­
tive feedback and de stabilization are 
provided by Rl 2. A small forward bias 
is applied to Q3 and 04 to minimize 
c rossover distortion. The emitters of 
the output stage are capacitively coupled 
to the output transformer. which provides 
a balanced 600Q isolated output . A low­
pass roll- off network is provided across 
the transformer secondary to attenuate 
the effects of recording bias that may 
be present in the repr oduced output of 
the tape. A center - tap on the output 
transformer is available if required. 
Pin 1 on the output connector can be 
connected to the center - tap by a simple 
change of the snap- on connections at the 
line amplifier circuit board. 

5-20 STOP CUE TONE SENSOR 

5-2 l General - The stop cue tone sen­
sor detects the presence of the 1000 Hz 
cue tones on the lower track of the tape 

and automatically stops the tape at the 
end of each 1 000 Hz tone. The six sen­
sors required for the Broadcaster are 
mounted on a corranon printed circuit 
board. See drawing Cl2862. 

5-22 Sensitivity Adjustment - A sensi­
tivity control rheostat is provided at 
the input of each of the six sensors. 
It is .factory - set so that the sensor 
will respond to a cue tone that may be 
reproduced as much as 5 dB low, but will 
not respond to noise or 1000 Hz signals 
that are lower than that in level. 

5-23 Circuit Operation - The sensor in­
put is taken from the output of the cue 
playback preamplifier. A parallel-reso­
nant filter rejects signals of other 
than the desired 1000 Hz. Ql amplifies 
the signal, which is rectified and ap­
plied to de amplifier Q2. The output of 
Q2 is direct coupled to output switch Q3, 
which controls the release of the car­
tridge relay. When a tone is present, 
Q3 conducts, shunting the cartridge relay 
and causing it to release. 

5-2 

5- 24 RECORD AMPLIFIER 

5-25 Amplification - The signal input 
to the record amplifier is applied to 
the circuit board through the RECORD 
LEVEL control on the f ront panel of the 
Broadcaster. The input stage is a d i f ­
ferential amplifier to p rovide a bal­
anced input with good common mode rejec­
tion. With this circuit arrangement, 
longitudinal noise arrives simultaneous­
ly at the bases of both Ql and Q2 and i s 
cancelled. Nonnal input signals arrive 
at the input out of phase and are there­
fore added and amplified, See drawing 
10559. The second stage (Q3) i s an emit­
ter- follower to drive the equalization 
network with a low source impedance. 
After equalization the signal is further 
ampli£ied by Q4 and is applied to the 
bias oscillator through coupling capaci­
tor C7 and the parallel time constant 
network .formed by R18 and C9. 

5-26 F.gualization - Record ing equali­
zation of the signal is pr ovided by the 
network comprised of Rl 0, C3, cs, ca, 
and L l . Rl 0 and CS provide a 3 dB b oost 
at 50 Hz. Rl0 and C3 provide pre-empha­
sis rising approximately 12 dB a t 18, 000 
Hz. ca and Ll are tuned .for sharp at­
tenuation above 18 , 000 Hz . Rl 8 acts to 
provide a constant - current source f or 
the recording head, and C9 provides a 
small amount of high - frequency boost to 
compensate for head losses. 

5- 27 Meter Driver - An additional un­
equalized output of Q3 is coupled through 
Cl 0 to amplifier Q5 to provide for VU 
meter drive. The output at the collec­
tor of QS i s applied to the meter through 
Cll and calibration potentiometer R23, a 
setup adjustment located on the board. 

wigfi
Stolen 2 Line Transparent
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5-28 ERASE AND BIAS OSCILLATOR 

5-29 Oscillator - Transistors Ql and 
Q2 operate in a push - pull oscillator 
circuit with positive feedback from col­
lector to opposite base through C3 and 
C4. respectively. Grounding of the com­
mon emitter by the control relays causes 
the circuit to oscillate. The oscilla­
tor waveform is adjusted for minimwn dis­
tortion by Rl , between the bases of Q 1 
and Q2. Any second harmonic distortion 
in the waveform will result in a higher 
noise level on the recorded tape. See 
drawing D11292. 

5-30 Bias Mixer The output of the 
osc illator appears at the secondary of 
transformer Tl and is applied to the re­
cord head through the bias adjusting 
controls, R4, RS , and R10. These control s 
are set for maximum reproduced output at 
700 Hz. capacitors C7, ca, and C12 pro­
vide decoupling at audio f requencies to 
prevent the audio signals on different 
tracks of the record head from mixing. 

5-31 Erase A tap on the oscil lator 
transformer secondary feeds the erase 
circuitry. capacitor C9 resonates with 
the inductance of the record head. LOR 
°A 1 provides a gradual turn-on and turn­
off time for the program erase head so 
as to prevent the record ing of "pops" 
when erasure is turned on or off during 
recording. 

5- 32 Control Relays Kl and K2 con­
trol the operation of the program and 
cue erase and bias circuitry. Kl is op­
erated by the ERASE PGM toggle switch 
and the RECORD FGM pushbutton on the 
f ront panel of the Broadcaster. When it 
operates, one set of contacts removes a 

5-3 

"short" across the record head and ap­
plies a ground to the emitters to start 
the circuit oscillating. The other set 
of contacts removes a "short" across the 
second program track (on stereo machines 
only) of the record head a nd also turns 
on the LOR to apply erase c urrent to the 
erase head. Relay K2 is operated by the 
ERASE a.TE toggle switch and the RECORD 
CUE pushbuttons on the front panel of 
the Broadcaster. When it operates, one 
set of contacts grounds the emitters to 
start the c ircuit oscillating, while the 
other set of contacts transfers the erase 
output of the oscillator f rom a dwnmy 
load to the c ue erase head .. 

5- 33 a.TE OSCI LLATOR 

5- 34 The cue oscillator is a two-stage 
current-derived phase-shift oscillator. 
See drawing 10573. Positive feedback 
from the coll ector of Q2 to the base of 
Ql is provided by a three-section net­
work cons is ting of C2, R2, C3, R3, C4, 
and R4 . The circuit will not oscillate 
as long as this feedback loop is grounded 
at the junction of C3 and C4 through 
normally-closed contacts on the cue re­
lays. Depressing the CUE pushbuttons 
closes the relay coil c ircuit through a 
timing capacitor to unground the feedback 
loop for the capacitor charging time of 
approximately 1/4 second. Oscillation 
occurs during this period and the output 
of the oscillator is coupled through the 
bias oscillator to the record head. R3 
and Rt O p rovide setup adjustment of the 
frequency and amplitude of the tone, re­
spectively. Since there is some inter­
action of the controls . they should be 
set for best waveform at the desired am­
plitude and frequency . 
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SECTION VI - MAINTENANCE 

6-1 GENERAL 

6-2 A minimum amount of periodic main­
tenance is required to assure t r ouble­
free, in- tolerance operation. This sec­
tion contains only routine and general 
maintenance and alignment instructions. 
It is suggested that the Broadcaster be 
returned to the factory for any necessary 
major repairs or maintenance. 

6-3 PREVENTIVE MAINTENANCE 

6-4 Heads - The magnetic heads should 
be cleaned regularly to assure proper 
head-to-tape contact. No har d and fast 
rule for frequency of cleaning can be 
established, since this will vary great­
ly with amount of use and environmental 
conditions. In most continuous-use ap­
plications a cleaning once each day 
should suffice. A cotton - tipped swab 
dampened with alcohol shoul d be used. 

6-5 Capstans and Reverse Idlers - Af­
ter continued use there will be an accu­
mulation of magnetic oxide and graphite, 
resulting in tape slippage and flutter. 
capstans and reversing idlers should be 
cleaned periodically with a lint - free 
cloth dampened with alcohol. 

CAUTION 

The heads, caps tans , and 
idlers contain materials 
which may be attacked by 
strong commercial solvents 
or abrasives . To be safe 
use only the recommended 
procedure. 

6-6 Demagnetization - Afte r prolonged 
use heads and guides may become magne­
tized, resulting in higher distortion 
and increased noise. A commercially a­
vailable head degausser should be used 
periodically to demagnetize all heads 
and guides. Follow the instructions 
supplied with the degausser. Be careful 
not to mar the surfaces of the magnetic 
heads. Be sure that no recorded car­
tridges are in the vicinity of the de­
gausser or they may be partially erased. 

6-7 Drive Assembly The motor con­
tains sealed bearings and should require 
no lubrication. Drive belts are molded 
of polyurethane and under ordinary use 
do not require cleaning . Should a belt 
become contaminated with oil or grease, 
use a cloth dampened with alcohol. 

6-1 

6-8 Electronics - All electronics in 
the Broadcaster is solid state, so no 
regular replacement of parts need be ex­
pected. At infrequent intervals the 
frequency response and levels should be 
checked, and if deviations from specifi­
cations are noted the adjustment proce­
dures outlined below should be followed. 

6-9 Main Assembly It is desirable 
both for reasons of operation and for 
reasons of appearance to protect the 
Broadcaster from contamination from dirt 
and foodstuffs. The painted and plastic 
finishes should be wiped clean with a 
lint-free cloth dampened with alcohol or 
water. 

6-10 CORRECTIVE MAINTENANCE 

6-1 1 Parts Replacement - The exploded 
view of the Visual cartridge (Section 
II) , the parts location photographs (Sec­
tion VII) , and the parts list (Section 
VIII) identify manner of assembly and 
part nwnbers of the replacement parts. 

6-12 Equipment Required - In addition 
to conventional electronics tools, the 
following test equipment is required: 

Standard alignment tape 
Audio voltmeter 
Audio signal generator 
Audio amplifier and speake r 

6-13 Head Alignment All heads a r e 
secured in place with epoxy after alig n­
ment at the factory. Under normal con­
ditions realignment in the field is not 
necessary. Misalignment is ind i c ated by 
poor frequency response and/or low out­
put on ~ tracks of a head . Simila r 
effects can also be caused by d irty 
heads. Be sure that all other possibil­
ities have been exhausted before attempt­
ing head realignment. If it becomes nec ­
essary to realign a play head whos e azi­
muth has been disturbed by severe me­
chanical shock or other cause, proceed 
as follows: 

(a) Thoroughly degauss the head s 
and guides. 

(b) Connect the audio voltmeter 
to the program playback preamplifier 
output. 

(c) Slightly loosen the nut hold­
ing the play head to the mowiting p late. 
It should be possible to rotate the head 
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without disturbing its vertical adjust­
ment. 

(d) Play a standar d alignment 
tape and adjust the azimuth of the p,1.ay 
head by rotating a screwdriver, inserted 
from the rear, in the adjustment slot 
next to the play head. 

(e) Position the head for maximum 
indication of the meter while the tape 
is playing 15 KHz at 7 . 5 ips (or 7500 Hz 
at 3.75 ips). 

(f) Being extremely car eful not 
to disturb the setting, tighten the nut 
holding the head to the mounting plate. 

6-14 The procedure for alignment of 
the record head is similar except that 
in place of the standard alignment tape 
an unrecorded tape is used, and the azi­
muth of the record head is adjusted for 
ma.~i.mum reproduced level while recording 
a 15 KHz tone, 

6-1 5 The azimuth of the e r ase head is 
not critical and should not require ad­
justment. 

6-16 Playback Preamplifier Alignment -
connect the audio voltmeter to the play­
back preamplifier output. Play the 700 
Hz reference level tone of a standard 
alignment tape and adjust the level con­
trol (RlO) on the preampli fier for O dBm 
output (0.774V). Repeat for both pro­
gram and cue preamplifiers for all six 
decks. 

6- 17 Recor d Amplifier Alignment - Pro­
ceed as follows to set the Broadcaster 
for proper bias, equalization, and level 
adjustments: 

(a) Thoroughly degauss the heads 
and guides. 

(b) Connect an audio signal gen­
erator to the recording input connector. 
Set the frequency to 700 Hz and the out­
put level to approximately -15 dBm. 

(c) Connect the audio voltmeter 
to the program playback preamplifier 
output terminal s . 

(d) Adjust the RECORD LE.VEL con­
t r ol for a "Normal" reading on the meter 
and start recording. 

(e) Adjust the bias level control 
(R4) on the erase and bias oscillator 
for maximum reproduced output . Decrease 
the recording level if the reproduced 
output exceeds O dBm. 

(f) Set the signal generator for 
a frequency of 15 KHz and a reproduced 
output of - 15 dBm. This level is used 
to avoid saturating the tape because of 
high-frequency recording pre-emphasis . 

6-2 

(g) Withou t changing input level, 
change the generator frequency to 700 Hz 
and adju st the frequency compensating 
resistor (RIO) on the record amplifier 
until the reproduced output is again -15 
dBm. 

(h) Check frequency response over 
the entire band. If there is a hump at 
the high end, increase the bias level 
s lightly. 

(i) Readjust the frequency com­
pensating resistor (Rl O), if necessary . 
Because of interaction, it may be neces­
sary to repeat the sequence of adjust­
ments. 

(j) Set the signal generator to 
700 Hz and increase the level until a 
rep roduced output level of O dBm is ob­
tained. Adjust R23 on the record ampli­
fier until the RECORD LEVEL meter reads 
"Normal''. 

6-1 8 Cue Oscillator Alignment The 
playback electronics level adjustments 
should be made before attempting to set 
the cue tone record levels. Connect the 
audio voltmeter to the output of the cue 
playback preamplifier. Depress the CUE 
I pushbutton and observe the reproduced 
level. Adjust RI O on the cue oscillator 
to obtain O dBm. Repeat this procedure 
for CUE 2 and COE 3, if supplied. Minor 
frequency trimming of the cue oscillator 
is possible by adjusti ng R3 . If a fre­
quency meter or an accurate oscillator 
is available the frequency of the cue 
oscillator may be checked and adjusted. 
The frequency adjust (R3) and the level 
adjust (RIO) interact so it is necessary 
to check both whenever any adjustments 
a re made. 

6-19 Cue Sensor Alignment - The stop 
cue sensor is tuned to accept only tones 
of approximately 1000 llz. A sensitivity 
control (Rl) allows it to be set so that 
it will only respond to signals above -5 
dBm. The control should be set so that 
the sensor will not operate on a 1000 Hz 
tone at - 10 dBm but will a lways operate 
on a 1000 Hz tone at -5 dBm. 'I'his as­
sures that it will properl y respond to 
the normal stop cue tone at O dBm. The 
most convenient way to set the sensi­
t ivity is to play a test cartridge with 
I 000 Hz tones recorded at -5 and -10 dBm. 

6-20 Line Amplifier Adjustment - The 
line amplifier input is the O dBm signal 
from the playback preamplifiers . It has 
a maximum output capability of +27 dBm, 
and has been factory set for an output 
level of +8 dBm. Resistor R7 on the 
circuit board adjusts the gain of the 
amplifier, and may be set for other out­
put levels such as O or + 16 dBm, if re­
quired . The level should be set using 
the 700 Hz reference level tone on the 
standard alignment tape. 
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SECTION VII - REPLACEMENT PARTS 

ELECTRONIC ASSEMBLIES 

Power Supply Regulator . 
Record Amplifier (7 , 5 ips). 

(3. 75 ips) 
Erase and Bias Oscillator. 
Cue 1 {Stop) Oscillator ... 
Cue 2 {150 Hz) Oscillator. 
Cue 3 {8000 Hz) Oscillator •. 
Playback Preamplifier (7.5 ips) . 

II II ( 3 • 7 5 ipS) • • • • • 
Stop Cue Tone Sensor •.....• . 
Line Amplifier • . •••..•••• 
Auxiliary Cue Tone Sensor (150 Hz). 

ELECTRONIC COMPONENTS 

Power Transformer 
Power Cord .... 
Fuse , 1.5A Slow-Blow. 
Pilot Light (120V) .. 

(8000 Hz) 

(240V). . . . . • . . . . . 
Power Supply Ser ies Transistor (2N1535) 
Switch, Tagg le: Power • • . . . . . . 

'' Erase Program & Erase Cue 
Switch, Rotary: Sequence Mode . .. ... . 
Switch , Pushbutton: Play, Cue, Record, Sequence 

Stop & All Stop 
Reverse 

Lens Cap, White ••• 
Red ... 

Switch Lamp (327) •. 
cartridge Solenoid. 
Re versing Solenoid .• 
Cartridge Relay •.. 
Record Relay • ... • 
Cue Relay • • • .. . 
Record Level Meter. 
Record Level Control. 

MECHANICAL COMPONENTS 

Drive Motor (60 Hz) 
(50 Hz) 

Motor Capacitor (60 Hz) • 
(50 Hz) .••• 

Motor Pulley (60 Hz) (7.5 ips) . 

II 

(60 Hz) (3 . 75 ips) 
(SO Hz) (7 . 5 ips) . 
(50 Hz) (3 . 75 ips) 

Forward Drive Belt . ..... . . . . . . 

. 10594 
11047-3 
11047-4 
11291-2 
10575-1 
10575-5* 

• 10575-4* 
10340-3 
10340-4 
12859-5 
11 62 1-1 
11412-2* 
11412-1 * 

10952 
17130-004 
15472-000 
15450-028 
15450-027 
12455-009 
15280-014 
15280-013 
11545 
15450-026 
15450-038 
15450- 029 
10679-1 
10679-2 
15450-027 
10833 
10725 
13241-000 
13241-000 
13241-000 
10304 
10 11 3- 103 

Reverse Drive Belt •. ... .. 
Forward Capstan Assembly (including 
Reverse Capstan ... •• 

flywheel) •. 

11189-1 
111 89-2 
11194-105 
111 94-455 
11471-1 
11471-2 
11471-3 
11 4 71-4 
10202 
15550- 502 
10571 
10963 
11473 
10747 
11319 
11647 

Reverse Pulley ... ••• 
Reverse Drive Wheel •.• 
Capstan Bearing Assembly. 
Capstan Thrust Disc .•. 

*Optional 

7-1 
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SECTION VIII 

PHOTOGRAPHS AND SCHEMATICS 
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SB6AR, Rear View 
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SB6AR, Top View 
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SB6AR, Bottom View 
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SB6AR, Right View 
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APPENDIX 

The Visual Broadcaster is aligned and 
rated against the following U.S. r ecord­
ing industry standards: 

A- 1 Reproduce De-emphasis - The Visual 
Broadcaster uses the NAB standard play­
back cur,e. This curve reduces the gain 
of the amplifier at a 6 dB per octave 
rate between corner frequencies of 50 Hz 
and 3 180 Hz. The playback ampl i fier 
partially compensates for the non-linear 
frequency characteristics of the head 
and tape systems. In so doing, low fre­
quency noises s uch as power line hum, 
transistor noise, and inaudible high 
frequency noises s uch as 85 KHz bias 
are amplified. In order to increase the 
signal-to-noise ratio in the bandpass of 
30 Hz to 15 KHz, a filter which attenu­
ates signals outside of this band must 
be used . Elimination of stray 85 KHz 
bias frequency signals is necessary to 
assur e accurate r eadings on the output 
meter. 

A-2 Record Pre-emphasis Compensa­
tion for part of the men-linear charac­
teristics of the head-to-tape process is 
accomplished in the playback amplifier. 
Compensation for mechanical variations 
in heads, amplifiers, and tape is accom­
plished by pre-emphasizing the record 
current. The record head current in the 
Visual Broadcaster d rops 3 dB from 50 Hz 
to 200 Hz, levels off at 700 Hz, and 
then rises to 12 dB above the 700 Hz 
value at 1 S KHz. Thus the induction in 
the tape rises with frequency. At 700 
Hz the O dB "Normal" record level oper­
ating point is approximately 6 dB below 
tape satur ation. If the same input sig­
nal level to the Broadcaster were main­
tained to 1 5 KHz, the tape would satur­
ate because of the pre- emphasis and give 
the appearance of poor high frequency 
response. Therefore, f requency response 
tests must be conducted at least 1 S dB 
below the operating point to avoid tape 
saturation at the higher frequencies. 

The spectral energy distribution 
of speech and music is such that the 
relative amplitude drops rapidly at fre­
qu encies above 1000 Hz. The input r e­
cording level to the Broadcaster for 
normal program material may therefore be 
maintained at a high level to realize an 
improved signal - to - noise ratio without 
introducing distortion because of the 
pre- emphasis. 

A-3 Opera ting Point The operating 

A-1 

point is defined as the maximum recom­
mended recording level at 700 Hz, and 
corresponds to "Normal" on the Record 
Level meter . This is the level at which 
the third harmonic of 700 Hz is equal to 
1% of the fundamental . This measurement 
must be made with a selective distortion 
analyzer. The operating point differs 
for different types of tape, and may 
vary as much as 5 dB between different 
tape production runs . The nominal oper­
ating point, which corresponds to O dB 
output, is equal to the reference leve l 
recorded on the standard tape . The ref­
erence level is nominally 6 dB below 
tape saturation when measured at 700 Hz. 
Tape saturation is defined as the point 
at which the third harmonic of 700 Hz is 
equal to 3% of the fundamental. The 3% 
third harmonic distortion point is the 
reference used for signal-to-noise spec­
ifications. 

A-4 Distortion - Using the above def­
initions the operating point , signal-to­
noise ratio , and distortion are r elated 
in such a manner that establishing one 
fixes the others. Total harmonic dis­
tortion is the rms value of all distor­
tion components. This can only be mea­
sured with a selective system tha t mea­
sures only the harmonics of the 700 Hz 
signal being used. The popular "total 
harmonic distortion analysis" nulls out 
the fundamental and reads all noise and 
distortion components that remain. For 
example, a completely distortion - less 
tape recorder with a measured signal- to­
noise ratio of 50 dB would measure "0 , 6% 
distortion" from the noise components 
alone, if the conventional "total har­
monic distortion analyzer" were used. 
The apparent distortion measured would 
be further increased because it would be 
impossible to accurately null out the 
fundamental component of a complex sig­
nal being reproduced from tape. This is 
because tape flutter, even though small, 
would cause the apparent fundamental 
frequency to shift and prevent its being 
completely nulled out. 

A-5 Signal-to-Noise - The signal-to­
noise ratio is the ratio between therms 
signal and the rms noise, measured at 
the 3% tape saturation point. Most vac­
uum tube voltmeters are average or peak­
reading devices, calibrated in rms for 
single-frequency measurements only. It 
is impossible to obtain accurate quanti­
tative measurements of noise from a high 
gain amplifier with such a device . In 
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particular, peak - detecting meters are 
not as sensitive to changes in rms noise 
level as the human ear. Most types of 
mete rs, especially audio reading units , 
will serve as a relative reading device 
for comparison measur ements , but any 
quantitative noise measurements must be 
made with a true- rms meter. 

A-6 Wow and Flutter Var iation s in 
tape speed in an audio recor d / r epr oduce 
system produce distor tions of the origi­
nal signal described subjectivel y as 
"wow" and "flutter" . A var iati on rate 
of 0 . 5 to 6 Hz is heard as wow, while 
above this rate up to 300 Hz the ear re­
·cognizes the variation as flutter . Both 

. , 
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\ 
('-J -- Q 

't)_ 

.. a - " ~ 
.... . J; 
~ 

.., - .. 
~ 
' .._ 
.... , ... , , .. .. ... .. 

A-2 

are numer ically defined as being the 
change in reproduced frequency divided 
by the original frequency. Values are 
usually given as a percentage of the rrns 
magnitude . 

Tape speed variations below 0 . 5 
Hz o r above 300 Hz are not recognized by 
the ear as pitch fluctuations . Speed 
e r rors below 0 . 5 Hz may be recognized as 
a change in pitch if a direct comparison 
with the original is possible. Speed 
fluctuations above 300 Hz appear as a 
background noise p r esent only when a re­
cor ded signal is p r esent , and are there­
for e sometimes descr ibed as "modulation 
noise" • 

-
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