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TiE ENGINEER » STATUS AND QUALIFICATIONS

Enginocering st WRSU Is oun ard, mot Just a technicol manipulatidon.
Tha theill of dodng & geod Job of englnecring somes only from
oowledge end oxperietwe. This memmi 19 prepered as o bagls for
khe knowledge; the eperience ic wp o you.

inginesrs ars divided indo thres glassifisations agcovding
te proficiemayt

Jpd Clasc: Apprentice Englneer ~ knows bere operating essemtials,
uses Whis ag & basis Lor guining axperiecee toward advancenani.

20d Cleses Qualified Engineer - ia fully ecquainted with all
nermal contrel yoom praciices, broadeost procedures, and studie
aquipment. Can be relied upon %o hamdle all zormal gituations
mmeothly.

ig$ Class: Master Eagineer - Has full knowledge and fomilierity
with all procedures and equlpment, plus special knovlsdge of emergency
and seldam-used cirsults. Can hendle axy augineering situation
whioh arisnes.

Tale morwal is divided into four sections, one sovering the
noseesary majerial for each close of englnasr and 2 fourth section
conteining helpful informaetion and other pmetes. The red-covered
eddsious of this book contain only the first ssctien plus
gertein helpful dlagramse The camplete oditions have black covers.
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2/ 28
NON-TECHNICAL RESPONLIBILITIES OF
CONBOLE ENGINEERS

1. Conssle Englneers are respousible o the Chief Uperating
Englaeer ot ell times, and are imusdistcly responsible to the
Studic Supervisor while sn duiy.

2. Studlo Supervisors cannol be werried sboul whether en engineer
A8 gelag to show up or ncd. An engineer in ic appear for duty
sufficientily before his assigmmenl begins %o assure all concerned
of his presence at the proper time. Fiftcen mivutes is considered
sufficient.

3. The Chief Operating Ingimeer must be notified of amy forth-

coming sbsence at lcast thrse deys in advence so o replacenent

can be made. In the evemt of & last mimute emergency, the

Studio Superviser must be contacted irmediately. It 4s very
difficult %o coniect people quickly, especially replacement engineers.

e Console Ingineors ere held strictly accountable for timing.
Beginning and ending shows on time is of utmost importance. This
may be hard to sec el first, but o little experience reveels that
o igpere timing is extremely detrimental %o the station in nany
weys. Shows must begin and end on time, snd Console Englneers

ars instructed o cul off sny show running over. NOTEs COMMERCIALS
ARE EXCEPTED ~ commerciels and station breuks are mot 4o be
interzupted.

2« Any meterial in obvlously poor teste muet be cut by the engineer
as quickly as pospible. Disk jookeys AND engineers will both he
held ascountable for sbecens or off-color jokee, languege, or
recordg.

6. The program log is om s clipboard on the wall behind the engineer.
1t iz %o be migned in the proper place by the emgineer an duty -

the one who ectuslly does the show. That means if enyone tokes

over for ANI length of time, his initials must appear on the log
alse. Feilure to do this will result in inconvenlence to several
people, the engincer imeluded.

7. Seme commercials are recorded, and some involve & mixture of
regorded and live segmeniz. The enginser must familiarize
nimself with the emact procedure for commercials invelving tapes
or records BEFORLHAND. A commerciel means money, and we con't
afford to teke chances.
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OPERATION

B e

&) Tuwn on
switch
5 NG NABIG TR

wain power

Tuyn FROGRAM gein o 7

Turn HONITOR gein %o
about 7

Pusir menitor inpub
selecter dowm Lo PRO

Pasgh cubput scleclor
switeh down o PRO QUT

set VU meter roupe suwlicH
to 96 T

CONGOLE SET
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! FPUNOTIOR AWD NOTES

a)

b}
¢)

£
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GPERATION

Turns on power to all equipment used
in studis broadeasting.

Condrols on~the-aly volumss

Condrole volume of loudspeakers in
the studic.

Commects studio loudspeavers to the
progrom {on-the-air} 1lins.

Selecte sorrect cunsele circuii for
ceing o Lransmitlier lines,

Calibrotes VU {Volume Unii) meler
to correct cutput ronge.

UP FOR NORUMAL OPERATION
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BRINIGING T A MYCROPHONE QN THE QONSQLE

Miorophones are mna.,’o ied by thes first five knobs on ths
loft of the console. The U ':_v .-"*.‘,:?.;::.'; v the koeb 1o completely
soumtersicekuise, where tho Gil' i ooaya . Tae d4el ealibrations
are in decibels (db) attenuaiion. The Less attenmadion, the
loudser the sipgnnl.

OPERATION FURGEIQ AND NOTES

a) Select proper microphons | a)
econtral

b) Sebt mierephone gain b) This setting varies dspending on
contwrol a¥ proper the cheragteristies of the mike,
mmber - abouk 22 is the sludio and the anmouncer. Try

goad for e stazl. ! te ,»@?' W imow what to oxpect
from individual anpoumeers with
whom you worls, thus aveoiding

blasting listeners out oi their

chairve.
¢) Fiip MIC ewiteh (above ¢} This swileh does the actual eomnecting.
gein cantrol) %o the % aloo awlonoiicslly tume ou a
vight (=) %o the P warning light inside end outside
{PROGRAI} position the door of the proper studis. In

i In the studieo te avoid feedbeck.

d) Weteh the W meter on d4) Felluro % wateh this results in
the zonsole. The needls an "amateurish" sound en the
phould never go above radio - the volge is elther too
E0 Por velee. loud or fou s505%, and At forces the

ilstoner 4o confinually reedjust
his rodlo. "Eemding the needie®
i also peuses diztortion of the sound
! and in addition miins the VU neter.

MXCROPHORT CONTIOL SET UP FOR OPERATION

B MIC3 M
v—i B e P |
II? \
j & B
1Iv.,\\>§_. ~ -
LI A R
\\\ /

; addition 1% turns of7 the loudspealker

SPECTAL INSTRUCTIICNS CONODRNING MIGC 2

HIG 2 eomiwel serves three different mierephones, depending
on bew the mle 2 inpub selechor switeh on the pamel below %he
congols is 26%. 146 MIC 2 combrol on the eomsele will comitrol
elther an euwlliury microphons fn Studio 4, the mile in the
Haws Booth; or e mike in sitadis 3, 'lepe ding on how dhe Eelecior
suiteh in sets It Ls uweually left in e NS BOOTH g:s.s* tion.

The selecctor switch also controls the proper loudspeskers and
Werning lignts in ‘he siudics.

e lnn




PLAYIRG A REGORD

1. OPERATING THE TURNTABLE

There are two tuzrmtables, designated on the conoole as TTI
and T72. They ere provided with o cue system so a record can be
storted atl the proper imgtant. The turntabie motor 4is 4urned on
eutematically vhen the proper gain contrel ile fturnmed up-

OPERATION FUNCTION AND NOTES

&) Loosen speed selector smt! a) NEVER forget 4o cheeck speed before
and adjust up or dovm %o playing & record. Playing an LP
gelect proper turntable at 45 RFM is embarassing for ammouncer
speed. Push assembly and enginoor hakk
against turniable and USE TWO HaANDS!
¥ighten mate

b} Ploce recerd on b} ALUAYS handie recorde by the edges,
turnteble takdng cars not 4o touch Yhe groves

with your fingers.

2) Select correct meedle on o) The wng needle on & record harms

pielesuap arm the record aad seriously imperes
the quality of the masiec. NOTE:
16 INCE TRANSCRIPTIONS ARE PLAYED
WITH A 78 UEEDLE AT 33 1/3 RPM.
"Thossurus® disks use a regular
LP nesdle.

d) Set needle on recovd. \
SPEED SELECTOR NUT———y @K

2. CUEING A RECORD

a) Put on sarphones and @) Turnteble gain control nmst be
push intercom button in OFF position.
marked "CUE"

£) Put finger on record £)

label and, using as
14%tle pressure as
possible, furn reeccrd by
hand until beginning of
record is heard in phones!

g) Turn reeord bockwards ! z) This allows twmtable %o come to
until very beginming o full speed before the misic begins.
maglc is hcard, then There arec actunlly meny different
continue back for another ways %o cue a record, and a little
half turn (5/4 for 78) experience helps each find his owm way.

9/58 Wetch other experienced mon snd practice.




Je STARTING THE REDQRD

b} Put switch abeve proper { h} This does mot put the pick-up
Sarniable control on ? on the alr, of course, bswause the
console %o P (Progrem) | gedn contrel Lz atill turned off.
as you did with the This switch is therefore usuelly
mie gwitch. 1sft dn this pozition.

1) Wher time %o start recerd] i) Feel the scntrel olick es you
furn gein contrel up to @ 1% up -~ this is the switch
proper position - usually that turas on the turntable molor.
shout 18 Readjust record gein when music

starts 1f necessary.

4o ENDING THE RECORD

§) Tumn gdn control all the| j) Note that you don‘t have to put
way off undil 4% oliciks. TT switeh frem P (Progrem) to
Oversene tendency to noutral poesition.
make jerky movement.

k) Repleee roserd in jocket | k) Never leave nuked recozds lying

Yo Lallk over the musis.

around -~ they just can’t %ake it.
Alwaye use immer paper or plastie
jackets with the LPs.

Sometimes & disk jociwey will esk for e fade-out, or will want

Be ready o do this for bim.

Use your

good judgenent for the reladive volumes of veige and musics
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PLAYING A TAPEL

Apprentice engineers ere

respongible for basic operation of

both tepe recorderas...ses instructions in resz.
Rack-mounted Magnecorder is designeted TH1, porteble Ampex TR2.

e
1. GUEING THE TAPE
QPERATION FUNCTION AND NOTES
a) Make sure tepe recorder &) This mesans at lsast one of the controls

b)

- plug from intercom end

d)

20

is off the air

AMPEX: remove earphons

insert in monitor jeck
in Ampex recorder. ful
input selector on
recorder to TAPE.

MAGNECORDER: push
speaker button in to
the ON posiltion.

Adjust vape back and
forth until first sound
on tape is jusl reedy to
be heard.

Return earphone plug

to interecom, or pull

speaker bubton cui to
OPF position

PLAYING THE TAPE

uged to put tne recorder ON the air
is turned OFF. DON'T FPORGET THIS!?

b) MAKE SURE RECORDER IS IN PLAYBACK
OSITION 4

¢) This adjustment is similer to
- cueing a redord.

d)

e)

£)

g)

h)

Put proper tape

recorder awitch {et
far upper leit of consols
down to PLAYBACK

Put switch above RMT gain
control to the P
{Program) position.

Turn up RMT gain %o
propexr position - about
24

A%t proper time, start

machine.

9/58

el This selects which tape recorder will
go on the air.

£} It doesn't matier at thie point if
the RMT gain is turned up, since
the tape is not yet moving. Therefore
this switch can be thrown enytime
before the tape is started.

g) Once again, HMAKE SURE RECORDER IS IN
PLAYBACK POSITION! You'll ruin the
tape if it isnft.

(For what %o do when the tape is
finished, furn the page.)




e WHEN THE TAPE 1S FINISHED

1) Turn of? oither the RYT
galn control or She swiich
abors 1%« DO HOT TIRW

OFF THE RECORDER FIRST!

i) If the reoorder is turned off first,
you might hesx the %aps coseting %o
a stop -~ very unprofesaicnal.

3
i

s ey s

ge ready o fade down or under just like with a record.



BRINGING FM THROUGH THE CONSOLE

FNM is broughl through the console at the beginning and end
of eaeh session of broadcasting at the studics. The FM set is located
in the rack behind the conscle, snd need never be touched by the

enginecr.

OPERATION

FUNCTION AND NOTES

e) Put NET selector switeh

up 4o NET 1

b) Put switeh above NET
in contrel 4o P
Program

¢) Turn up NET gain
control to the marked
position

z)
b)
¢) The marked position is calibrated

to equalize the FM volume for the
"switchaver® (see next pege).



BEGINNING AND ENDING A BROADCAST DAY

During the hours WRSU is not broadeasting from its own studios,
concert music from FiM is rebroadcast. Uhen the enginesr arrives to
begin a broadeast session, the console is turned off snd the FM set
is connected directly to the ouipgoing lines.

1. TO PUT THE COKNSOLE ON THE AIR:

OPERATION FUNCTION AND NOTES

&) Set up console for a)
normal coperation and
bring in M on NET 1

b) On "black box® to right b) This breaks the direct comnection

of console -~ second of the 'M 4o the transmitters and
switch from left (solid conmects the comscle to them. This
yellow) - throw to means as soon as you throw the
upper position switch, the console is on the ait.

De this during a pause in the music -
there will be a "dead" space if you
do neot.

¢) When time to begin c)
broadcasting, fade out
FM with NET gain
control and proceed with
regalar progremming

NOTE: When the intercom button merked "PRO¥ is pushed, the earphones
tell you what's on the air. If the music in the earphones
stops as you throw the switch, you have done sonething wrong.
Throw the switch back and recheck your work.

2. TC TAKF THE CONSOLE OFF THE AIR AND TURN IT OFF:

Follow reverse procedure. When turning off console, turn all
knobs and switches to the "OFF" position. IMPORTANT - BE SURE TO
TURN QFF VU '{ETER RANGE SWITCH BEFORE THROWING MAIN SWITCH OFF!

If the meter is left om, a temporary surge of current as the console
is turned off can demage the meter.




STUDIO TAPE RECORDERS

1. NOMENCLATURE

TR1 - THE MAGHNECORDER

) T

/

o
\‘\»_,,_.,//’ A .~ L~ TAPE GONTROL
Ny
RED RECORD LIGHT OC)Q —

FAST FORWARD
S ——— GCONTROL

Vs

¢

|

\ O
A

SPE AKER BUTT ONwmmtmy, | :

Py i AMPLIFIER CONTROL
¢ o O ¢

AN
\——VOLUME CONTROL

TAPE CONTROL - controls tepe movement forward, stop, or rewind

SAFETY - must be pushed in bsfore tape control can be put in
forward position

FAST FORWARD KNOB - moves tape forward quickly...when tape control
os off.only

RED RECORD LIGHT ~ lights when maching is recording only

AMPLIFIER CONIROL - sets amplifier for record or playback.

lifier position is seldom if ever used

VOLUME CONTROL - leave this set at indicated mark

VU METER SWITCH - comnects machine‘s YU meter when pushed
in. Left in OFF (out) position when recording

Functions of the Varicus Gontrols

SPEAKER SWITCH ~ turns on machine®s speaker when pushed in.
Usually used only %o cue tape




TR2 -~ THE AMPEX

S —— T
7/ \‘"‘\’:“"‘“""”‘“""'7/ ""("]

N\
( b )
\__// ‘S\ // REVERSE-FAST FORWARD

, eV KNOB
Y)J_\ F%f’ O
o o‘\\\—— TAPE GONTROL

N SAFETY (8 REGORD LIGHT)
<)
" /=~ MIC INPUT

| —;
="

&
MIC VOLUME comROL-" @ @ g
N

PLAYBACK INPUT SELECTORHLI NE VOLUME CONTROL

Functions of the Various Controls

TAPE CONIROL - mskes tape go forward for recording or pleyback
SAFETY - will not allow tape control to be put in RECORD position
unless it (the safety) is pushed. Lights up when

machine is recording

REVERSE - FAST FORVARD KNOB - works only when tape control is
in OFF position

PLAYBACK INPUT SELECTOR - The ampex hos two awmplifiers, one for
recording, the other for playbeecic. This knob controle
the input of the plavherl gmp end Ampex VU meter.

LINE VOLUME CONTROL - controis recording velume when recording
from line from the console

MIC VOLUME CONTROL - controls volume for recording of anything
plugged into mic input. Alweys meke sure this is off
when not in use or you'll get hiss

HIC INPUT - used when machins is used outside the studio




2. PLAYING 4 TAPE #

OPERATION

S .

&) Thread tape on nachine

b} MAGNECORDER: put
anplifier control o
PLAY. Set volume
gontral to marked
position

AMPEX: set pleyback
input selector %o
TAPE *»

¢} When time to play tepes

MAGNECORDER: push in
safety and put tepe
control on FORWAID.

AMPEX: do NOT pugh in
sdfety. Put tape
control 4o PLAY.

| FUNCTION AND NOTES

a) Ses diagram

b} Check thia sach time,. If vou migs,
you'll ruin the tape.

é}

NOTE: If Ampex doesn't play and all
controls heve been checked,
make sure all plugs on the
side of the machine are pushed

¥ Describes mecharniecal operation only. See instructions in first
section for slectrical details.

1 you lmow on which mechine the tape was recorded, try to
play it back on the same machine.

** Output during playback is independent of volume control settings,
but does go through playback imput selector

9/58




SPLICING RECORDING TAPE

There are hundreds of ways to incorrectly splice recording tape,
each completely unsatisfaclory from meny stendpoints. A good splice
is casy to make, and will hold up as long as the tape itself. A good
splice is aleo undetectable 4o the listener.

1f & tepe bresks while being pleyed on the air, the mechine
should be rethreaded and the program continued. The tape should
be repaired as scon ag possible after the remainder of the tape has
been played. In NQ.case is the taps to be returned to storage
with an unrepaired bresk in it.

QPERATION FUNCTION AND NOTES
a) Overlap the two broken 2) Overlap as little as possible to
ends of ithe tepe in the avoid wasting tape.

aluminum tape splicing
bar so theat both tapes
are over the diagonal

slit.

b) Cutfithe two ende with b) A diegonal splice prevents a "pop"
a razor blade, using the as the splice passes through the
diagonal slii as e machine.

cutting guide.

¢) Cut off sbout 1% inches c)
of splicing tape (on the
thin white spool) and
lay it lengthwise across

the splice.
d) Smooth splice and d) Meke sure splicing tepe does not
remove from bar. ge outside the edges of the
recording tape, or it will become
sticky-

t::——““—LENGTHWISE




TO REMOTES

FOR “Cug" STUDIO SPEAKERS

L7

¥ MON ’ .
. MONITOR

AMPLLIFIER

A PRO

o

CONSOLE OUT FOR
FEEDING TO TRANSMITTERS

‘i\\ PROGRAM

AMPLIFIER

ALL SWITCHES SHOWHN IN NEUTRAL POSITION

WRSU -RADIO RUTGERS
- CONSOLE SWITCHING
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HARD BIGHALS

Hand signals are sn important means of cormunication between
enginesr and annowncer. lHeve are a few of the more important ones:

3

\

AR
4 %‘@r |

VQM?

& SOFTER ,L LOUDER

-~

iR o —
& -\
\
CLOSER TO MIKE FARTHER FROM MIKE

o

e o e

SPEED UP STRETCH IT ~ SLOW DOWN //—\‘\
e %;\: — ey g / 2\57
. - ' gl—
e
-
CUT - STOP ——3 %

« ON THE NOSE -
ON TIME

--—'-\

seGUE (SAZGWA) ~ 6O RIGHT ON WITH NEXT

REGCORD, TAPE, ETC.



TRANSMITTIERS

WASU's gignal reaches the studends via between 10 and 20
individual Yranamitters locasted in various dormitories and fraternities
on campus, including Douglasz. The pigial from these transmiiters
is carried by the slectrical power civewils from each area. The
signel does net atray far from 2 transmitier becemsc it ig blocked
by transforpers in the power line. This is fortunete, becanse WRSU
is mot licensed by the Pederal Ceommunications Commission, end it is
necessaxy that the signal bhe so bounded.

Before %he Fall of ‘58, emch tranmmiter tended to¢ interfere
with all the others beceuse they were not all on exastly the same
froquency. Distortion and peireing whistles interfered with
recepilon in weny areas. This problem plagued the technical steff
slnce WRSU firsd began broadcasting in 1948. However, during the
vears ‘56-°57 and ‘57858 members of the Technical Depariment
(Charles Melmar ‘56, Don Melpass 58, Gsorge Scherer '58, Dick
Allen: '59) devised an ingemious system whioch did eway with this
"beat® by synohronizing the oavrier frequency of all the transmitters.

Basicully, the system woris like thiss the sixteenth sub-multiple
of 680 ke. (42.5 ke.) is generated in the studic by an extremsly
eocurate crystal-controled osecilletor. This baeic frequemcy is sent
along th ' nomitier lines along with the woice signal. When it
reacheg * ansnliter 1t ig separatéd end multiplied by 16 in
o apsei juency-maltiplying elrculit. It is then modulated and
pent - mor lines, thence to the listener's radio. It follows
L voubh  _nemi%ter is in perfect synchronizeation with all the others.

INDIVIDUAL TRANSMITTER SET-~UP

MULTIPLIER FINAL TRANS-
MITTING STAGE

—42.5KC %2 X2 X2 %2 H— 880 KC RADIO_SIGNAL.
/ TO POWER LINE

BS5KGC 17TOKC 340 KC

~2-VOICE + 42.5 KC.

%

POWER
SUPPLY

VOl C E ey MODULATOR - ]




