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CROSS REFERENCE TABLE FOR NORTRONICS HEADS 

NO MOUNT HEAOS t• REAR MOUNT HEADS 

Oi,tr. lnteu:hong•ohl• With Then Nortroniu Head, 
Htod 

Oi,t,. lnterchongeoblt- With fhHt No,tronin Httod, 
Head 

No OEM Hood No, Ob,ol•te He1od No,, No. OEM Heod No, Ob,olete Heocf Nos. 

4 -TRACK STEREO 4 -TRACK STEREO 
1000 B2Q2K-N CS02K-N Tl R7K TLR2 
1001 B2Q7K-N CSQ7K-N TLB7K TLB7 
1002 B2Q4K-N CSQ4K-N TL84K TLB4 
1200 PB202K-N 

I050 R202K-R-12S C~lJ2K-R Tl R?K-R TIA?-R 

1051 B207K-R-12S CSQ7K-R TLB7K-R TLB7-R 
1052 B204K-R-12S CSQ4K-R TLR4K- R Tl IU-R 
l~.'.>O l'Bl{J7K -R-1 ?<; 

1201 PB2Q7K-N 1251 PB2Q7K-R-I 25 
pn? l'R,C •A.1<'-N 1'1'>2 l'Bl0dK -R-l2S 
J?O'.l PR?< l,\R-N 1253 PB2{)AD-R-12S 
120, PR2( •7R-N ,.,,_.,.., P82CJ7R-R-1 :;>c; 
1207 PB2C 61<'-N 1257 P8206K-R-l 2S 
J,tM <;FO -N s~,n-1 1450 SEQI-R-12S SE50-l-R 
J,!nl Sft:IA-N SE~n-4 1451 SEQ4-R- I 2S SE50-4-R 
1402 SEQ2-N 1452 SEQ2- R-12S 

2-TRACK STEREO 2 -TRAC K STEREO 
1B00 B2H2K-N TLA3L-N TLD-LH3 TLD- S3 
Hlnl >12H11c-N Tl A.dl-N 

1850 82H2K-R-12S TLA3L-R TLD-LH3-R TLD-S3-R 
1851 B2H7K-R-l2S TLA4L-R 

1R02 B2H4K-N TLA5L-N IH'>'/ P\/HJ\K -Jl-12!, I I A~l-R 
2000 PB2H2K-N 2050 PB2H2K-R-l2S 
2001 PB2H7K-N 2051 PB2H7K-R-l 2S 
7nn? PB2H4K-N 2052 PB2H4K-R-12S 
2003 PB2H4R-N 2053 PB2H4R-R-12S 
??M SEHI-N SE-100-2 2250 SEHl-R-12S SE-l<KJ-2-R 
Tllil C~LH_N SE-1 rv -4 2251 SEH4-R-12S SE-J:11 -4-R 
2202 SEH2-N 2252 SEH2-R-12S 

2-TRACK MONO 2-TRACK MONO 
2600 PB1HY2K-N SLA3L-N -
2601 PSI HY7K-N SLA4L-N -
L6ll✓ l'BIHY4K-N SLA5L-N 
2603 PB1HY4R-N SLA5R-N -
31KXJ G IH2K-N SLSl L-N 3050 GlH2K-R-12S SLSlL-R 
·"" 11 GlH7K-N SI '-1L-N 3051 GlH7K-R-12S SLSJL-R 
3002 Gll-l~k:'-N ~I <u\1-N 3052 G1H4K-R-12S SLS4L-R 
3100 GMHlL-N SCSI 3150 GMHlL-R-12S SCSl-R 
3101 GMH3L-N SCS3 3151 (":.MM'l1-R-J7<; " ,:.c-R 
.1/IHI t'Li)H2K-N 3250 l'GlH2K-R-17<; l<'MHll-R 
3201 PGIH7K-N 3251 Pr.. l H7K-R-l 2S K'MH31-R 
3202 PGIH4K-N 17'i7 Pf; I I-IA k" -R-125 l(AA~,\l -1! 

3203 PG1H4R-N 3253 Pf; I >l..lO-R-12S 

3600 MEHl-N Mf-lM-7 3650 MEHl-l!-12S MF-Jrxi-2-R 
3601 MEH4-N MF-IM-4 3651 MEH4-R-12S MF-llll -4-R 
3602 MEH2-N 1A~7 M►t-1?-R-12S 

FULL TRACK MONO FULL TRACK MONO 
.dJM c;1 Fl-lu -N 41~n c;1 i:1-111 -R-17S 
4101 SLFH4R-N 4151 SLFH4R-R-12S 
4400 MEFl-N ME-?~n-2 4450 MEFI-R-12S ME-250-2-R 
4401 MEF4-N ME-250-1 44~1 MEF4-R-llS MF-7'i0-1-R 

MINIATURE MINIATURE 
- 4950 L24R8LS-R-l?S 
- 5350 LA2E-R-12S 

4-CHANNEL 4-CHANNEL 
5601 BQQ4R-N 5651 R004R-R-12S 
:lOUL lllJlJ41(-N I 5652 B004K-R-l2S I 
5603 8DD3K-N 56S'.l ROO'.ll<' -R-12S 

"COMBo•• HEADS 

Oilt,. lntetehong•obfe With Thtt.e Norlronin Head, 
Head 
No. OEM H•od No . Ob,ol•te Head N o1. 

6000 PA2Ql7K-N 
1'\1111] Pt. .,. ldl!-N 
6002 PA2Q47K-N 
6025 AIOC22K- N 
6003 A2Q22K-N 
6100 PA2H47K-N 
6125 PA1HC47K-N 

'Anr of_ above No Mount heads may be adapted to Side Mount or Base Mount styles by using the proper NORTRONICS 
Qu,k-K,t. See table under ''Additional Mour,ting Styles" on the specifications side of this sheet . 

Form No. 7079D 
7-1 · 64 
Printed in USA 
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RECORD/PLAY 
AND 

® RECORD ONLY 

Magnetic Tape Heads 
RECORD/PLAY AND RECORD ONLY 

~rn~rnoo~[l a~$1TOOM~1r a@~$ 

I. INTRODUCTION. 

l • l. The following instructions will tell you how to correctly install and 
adjust your new NORTRONlCS RECORD/PLA Y (R/P) or RECORD ONLY 
tape head. I! the Instructions are followed, there should be no problem 
in making an inotalla.tion which is capable of equalling or exceeding the 
original per!ormnnce o{ the recorder . 

2, EXAMINING ORIGINAL R/P HEAD. 

Z-1. I! the new head IS to replace an existtng R/P head, do not remove 
the or\gln.al head until a preliminary examination has been made. After 
removing head <:over plates and whatever else might be ne.ces.sa ry to com­
pletely expose the head•, carefully study the ongtnal arrangement before 
attempting to remove the head or any wires. U there is any doubt as to 

Rosin-Core Solder 

Figure I. Proper Method for Tinning Pin Clip. 

which u the erase head and which ts the R/ P head, thread"' reel or tape 
on the recorder and put the machrne In the PLAY mode. The lirst head 
the tape paases over after leaving the supply reel i1 the erase head, Th..­
second head the tape passes over is the R/P head. IC the recorder u1c• 
three or more head•, consult the inatruction manual orolher in!ormation 
pertaining to the recorder todctcrmtne the function or th~ vanous h~ads. 
ln the usual 3 - he3d arrangement , the Cirst head the tape paases over is 
the erase head, the second U1 the r~cord head, and the thtrd 1s th~ pl-ly­
back bead. 

2-Z. If the new head ts a replacement Cora Z-track monophonic or 4. 

track stereophonic R/P head, place the re~order so the Lransport 1s 1n a 
HOR IZONTAL poaition. This will serve as a r"forencc point. Looking 
squarely at the FACE o! the heads, ob.,ervc whether the eraoc head Is on 
th• right or left side of the R/P head. Jot down this information. The 
reason for this ts to de termine which portion of the tape- should cover the 
polt! piece(1) of the R/P head. This procedure is not nece•oary !or 2-
track otereo or Full Track R/P heads as they both cover the full width o{ 
the tapc. 

2-3. Erase Head on RIGHT Side o! R/P Head. If t he R/P head is a z. 
track mono type t hen the pole piece should be even with the bottom edge 
of the tape . If the R/ P head is a 4 -track stereo type then th• pole piece 
closest to the transport plate should be even with the bottom edge of the 
tape. 

2-4. Eras<: HeadonLEFT Stdeo! R/P Head. litheR/P headisa 2-trnck 
mono type then the pole piece should be even with t he top edge of th~ tape. 
I! the R/P head is a 4-track stereo type then the pole piece furthest from 
the transport plate should be even with the top edge of the tape. 

3. CHECKING WIRING OF ORIGINAL R/P HEAD. 

3-1. No Mount Monophonic Hcada. A mono head will havconlytwowirC1: 
a ground wire and a 11hot11 wire. It is not necesaar-ytodeterminewhkh is 
which since there is no polarity to the NORTRONICS monophonic bead,. 

3-2. No Mount Stereophonic Heads. A stereo head will have four wires: 
a ground wire and a ''hot'' wire (oreacho! t.hc two channel• . ln this c.a.se, 
the function of the wire& must be known belore. they 31"1! disconnected from 
the original head to assure proper phnsing of the two channels and to make 
certain the wires !or each channel are connected properly when the new 
head is installed. It would be a good Idea to make a sketch o f the original 
winngarrangement that shows (I) the color of each wire, (2) which wir es 
are for the upper and lower channels of the head. (3) the location of the 
wires on the pins of the original head, and (4) which,.,, the g round wires 
!or each channel. Follow ea.ch w1 r c to determine if it ia g rounded or not. 
Thoac not grounded are the 11hot" wires. In most caaes Lhe wires for each 
channel will be pair ed; that is, the ground and 11hot11 wires will be e,the-r 
twisted together or in the Corm of a shielded cable. I! the wires arc not 
pair ed in any ma.nne-r and it is impossible to tell which "hol11 wire is paired 
with which ground wire, a VOM, Ohmmeter, or VTVM with reaistance 
ran~ea may beuscd to identify the ground wi re for each channel. Proceed 
as follows: Be certain the line cord supplying power to the recorder is 
NOT plugged in . Put the machine in the RECORD mode, If there i1 a 
Mono 1, Mono Z, Stereo Record selector switch, set it for Stereo Record. 
The VOM, Ohmmeter, or VTVM should be set to read "ohm•" on the XI 
scale. Fasten a le3d from the meter to one of the wires oa the rear of 
the R/P head and touch t he other meter lead lo a bare metal spot on the 
transportol the recot"der. Note the meter reading for that particula, wire 
on your sketch. Repeat thia procedure wnh the three remaining wire, 
on the rear o! the R/P head, noting on your 1kNch each time the resi•• 
lance reading obtained. The two~ re!iislance reading1 are the ground 
wires for the stereo R/P head, In most cases, the ground wire1 will give 
a zero reading , indkatins no resistance between the ground wire and the 
transport of the recorder, 

3-3. Rear Mount Heads. The instructions given above Cor checking the 
original wiring on No Mount R/ P heads can be u,1ed for Rear Mount heads 
with tbis exception: Since the wires come from inaidc the head and , t is 
not possible to aee which wire is connected to wh1ch pin on the head, trace 
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YES YES NO! 

0 0 

0 0 

GRO UND WIRES 

Figure 2 . Ground Wire Connec11ons lo R/P Stereo Head, Rear View. 

these wires to the terminal strip, plug, or whatever type of connector the 
wirea a re soldered to and make your aketch. Do not overlook jotting down 
the color of each wire. 

4, REMOVING ORIGINAL R/P HEAD. 

4 - I . After making the above nola\ton,, the R/P head can be removed. 
The ware, origrnally connected to a No Mount head may be re-u•ed ,f suf­
ficient length exists to solder pin clips lo them and slide the pin clip• onto 
the terminal pine of the new hea.d. Otherwise, tht! wires supplied. with 
your new NORTRONICS head should be used. If the original wires are 
soldered to clips which are then pressed onto the pine o{ the head, care­
fully slide the c lips from the pins with long-nose pliers. If these clips 
have alao bet!n sold~red to the pins of the head, cut the wires from the 
clips if they are long enough for re-use. Handle these! wires with care, 
aa they are u•ually quite fine and cannot stand much n~xing or strain. If 
t.he original he.1d is a Rear Mount type, unsolder the wires from the con­
nector they are soldered to as the wires coming from inaide. th.e new Rear 
Mount head mual be 1oldcred in their place. 

4-Z. Remove the old NoMountor Rear Mount R/P head from the recorder 
and install the new hea.d in its plact,. 

5. CONNECT!NC WlRES TO NEW R/P HEAD, 

5- 1. No Mount Heads. li ne w wires are required due Lo lhe original wires 
being too short for re-use, these wires should be installed at this point. 
Regardless of whether the origin.al wires arc being re- used or new wires 
have be-en installed, you must use pin clipR to connect the wires to the 
terminal pino of the head. DO NOT SOLDER THE WIRES DlRECTLY TO 
THE HEAD TE RMINAL PINSJ A certain amount o{ care ia required when 
soldering wire& to the pin clips to prevent flux ~nd solder from flowing 
into the portion of the pin clip that gnps the head terminal pin. One method 
that wo rks quite well is to slide the pin clip over the end of a toothptck. 
Tilt the toothpick down to prevent flux and solder Crom flowing into the 
gripping portion or the clip. Tin the end of the clip (see Figure I), then 
tin the end of the wir e to be connected lo it. Lay the tinned wire over the 
1inned end oC 1he clip and touch the iron lo the bottom of the clip end. 
Leave the iron in contact with the clip just long enough for the solder to 
melt and flow a round the end oC t he wire, making a good joint. Tbe pin 
clips are connected to the head by sliding them onto the head te rhlin;il pins 
with long-nose pliers. On all NORTRONICS stereo bead•, lh.- top two 
pins of Lhe h~ad arc for the upper channel and the bottom two pins al"e 
!or the lower channel. Refer to your notations or -sketch oI the wir~ 
designations and connect the pin clips to the correct terminal• on the 
head. Make certain before actually connecting the pin c:lips that you 
have the ground wires Cor both channels on the SAME SIDE oC the head. 
Refer to Figure Z. lf this connection 1a not made properly. the two chan­
nels will be o ut of phase with each other. 

5-Z. Rear Mount Heo.ds. The wires coming Jrom 10• ide the new Rear 
Mount head must be soldered to the same connector used by the original 
wires. No pin clips are required. Before sold~ring the6e wire:is it ir. 
neccssar)' to identify the TOP of the Rear Mount head. The top or all 
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NORTRONICS Rear Mount R/P heada may be identified by one of •everal 
markings. The name "NORTRONICS" may be stamped or labeled, there 
may be a dot of paint or the head model number may be stamped on topof 
th~ head. lt is important to know which is the top and which 1s the bonom 
or a Rear Mount head bec:luae the wires arc. color coded for identi!i.ca• 
lion . 

5-3. Two different w1Te color coding• are used on NORTRONICS Rear 
Mount heads . System I: The red and black wires arc connected to the 
upper channel of the head. Black is the ground wire. The white and black 
wirt!'s are connecte-d to the lower chann"l of the head. B a is the round 
wire. !System Z: The red and orange wires a r e connected lo the upper 

anncl of the head. Orange i s the ground wire . The yellow and blue 
wires are connected to the towerc:hannel of the head. Bluf! is the ground 

5-4. Refer t.o your notation& or sketch of the w1rc dctigna.tiona and .sol­
der the wires to the original connector. Since the new wires are con­
siderably longer than actually needed in moat case,, cul the wires to the 
proper length but g1v~ yourseH a auificicnt amount of slack to allow for 
stripping and tinning the wires, plue an extra margin for safety to inaure 
adequate wiTc length. Strip and lin the w1ce1 . Push up the oh1eld cover­
ing the wires about I oc Z inch~• •o th ere is no danger of the shield con­
tacting thtt tinned wir~s or connector. 

Angl e of lilt from 
perpendicular 

TRANSPORT PLATE 

TAPE 
(croy,s section) 

Tape will tend to skew in direction of arrow 
if head is t ilted as shown. Tape will tend 
to skew in opposite direction of arrow if head 
is tilted forward . 

Figure 3. Fate Alignment. 
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Figure 4. He1ght Alignmen1. 

6. HEAD ADJUSTMENTS. 

b-1. Therearethree adjustments wh!ehmu•t be mad• lo the new hclld in 
ord~r !or il lo operate properly once it 1s installed on the recorder. 
These adjuatment instructions apply to BOTH No Mounl and Rear Mount 
R/P heads. 

6-2. Face Alignment . The face ol the head should nol be tilted forw .. rd 
or backward. U lhe head is tilted, the tape will tend to ride up or down 
on the head lace in operation, depending oo the angl" of tilt . Refer to 
F1gure 3 . Check lhe FACE alignment by thrradin& a reel of tape on the 
recorder and putting the machine in the PLAY mode. Observe the actiou 
of the tape. It should move in a ■ lraight lin~ acrou the face of the heads 
withnotendencytowanderup or down. U \t do~swander, the FACE ahgo­
m~nt must be adjusted so lhe tape travels in a straight path across the 
fac<C of the head. Srnco there are numerous ways in which th1s adju$tmcnl 
can be made, refer to the recorder literature and adjust lhc FACE ahgn­
menl of the head by whatever means- the machine provides. In some old­
~r machine a there is no prov1sion for making th.is adjustment . Leavf! th~ 
tape on the recorder. 

6- 3. Height Alignment . The height ol the head must be adjusted so th~ 
pole p1ece(s) are covered by the proper portion o{ the lape. If 1h,s ,s nol 
done, a weak signal and croso-talk Crom oth~r tracks may result, Thi• 
is parhcular!y critical in the 4-track stereo R/P heads . 

6-4, ALLNORTRONICS R/P HEADS EXCEPT THE FULL TRACK TYPE 
thould be aligned for HEIGHT so the top edge of the tape u even with the 
top edge of lhc pole piece. Refer to Figure 4. Obv10ualy, if your head 
lnolallalion 1s the type where the pole piece is covered by th~ bouom part 
0£ the tape, then the pole piece edge should be even with the bottom edge 
of the tape. Ma.ke this adjustment visually, using whatever mean11 the re­
corder provtdea . Be very cat"efol to avoid changrng the FACE augnment 
m,,de previously. Check your adju•tment by pulling the recorder in the 
PLAY mode and observing the action of the tape . Check Hrst tomakcc~r­
tain lhe FACE alignment has not been disturbed. lC the recorder ha• a 
pre•sure pad to hold the tape against the face of the head, it may b~ ne­
cessary to hold tt back to see if the pole piece 16 even with the vrop~r 
edge of the tnpe. lf so, the HEIGHT alignmcnl is corrHt. 

6-5. IN THE CASE OF THE FULL TRACK R/P HEAD, th~ pok pwcc la 
wider than the tape. Th,s head should be ~ligned for HEIGHT •o th~ pole 
piece e,ctends an equal amount beyond lhe lop and bottom edge• of the tape, 
Remove the tape from the recorder. 

6- 6. Az.imuth Alignment. Refer to Figure 5. The pole piece gap of lhe 
R/ P head muat be at right anglea to t he edge of the tape for maXlmum high 
frequency rcaponae !rom pre-recorded tapes and to auure compatibility 
between tape• made on one recorder and played on another . For profes­
sional AZIMUTH alignment, lhe NORTRONICS AT-JOO Alignment Tape 
or o t her high quality tape speciiically made £or AZIMUTH alignment i• 
required. 

6-7. Before a\lcmpting AZIMUTH alignment, check to see what method 
Is provided by the recorderforaccomplishingthia. There may be an ofI­
•et screw or nut. which is tightened or loosened to permil tiu!. head to be 
rocked from side- to- aide, thus providing a wide latitude of adjustment 
for lhe gapoflbe head. In the case of Rear Mount heads, AZIMUTH align­
ment is uaually accomplished by slightly loosening the nut holding the 
mounting stud of the head to Ha bracket and rotating the head with your 
fingeu . Make certain wh~n doing this thal lhe HEIGHT allgnment made 
previously is not changed. 

6- 8. A!ler determining the method used to accomplish AZIMUTH aligr,-

ment, thread tht.! alignment ta.pc on the rt::corder nnd sett.he tone ce>ntrol 
(if ;;,nyl to maximum treble. U an 01cilloscope, VOM, VTVM, or othrr 
voltmeter with AC ranges ia: not avdilable , the head mu1t be a.zimut.hed 
by playing the tape and lislening Lo it ca re fully while slowly rocl<ing th~ 
head Crom side-to-side 1 using whatever meanti t.bc r~c.o-rder provides for 
doing this. The bead is properly azimuthed when the constant- tone high 
frequency signals (7500 cps or 10,000 cpe) recorded on the alignment tapr 
aound the loudest and most b-rilliant. Because o( the limited .s ~ns itivi.ty 
of the human ear at high lrequenci~, . the r1zimuth alignment tape a.ntl 
voltmetermethod1s the preferred pr0£eas1onal approach, Should the re ­
corder be equ1pped with a YU meter that cAn be switched to monJtor the 
playback output, it may be uaed instead of the voltmeter . In this cau, 
adJu6t t he playback gain control until lhe YU meler reads approxim4tely 
half scale while p4yrng the alignment tape. Adjust the head until a maxi­
mum reading 1s 1ndicated on the meter. 

6- 9 . JJa voltmeter la available, connect ,t acro11 the playback ampli!icr 
output of th, recorder . Play the ali11nment tape. Set the voltmeter on a 
rnnge scale that will permit you to adjust the playback gain control until 
the voltmeter read• approximately half scale. Adjuat the head until a 
maximum reading is indicated on the voltmeter. II neceaaary, either re• 
duce the playback gain control as th~ voltmecer approacbcs lull 1cale o:­
switcb the volt meter to the next highest rilnge. · 

(,. JO. If the recorder has 6eparate heads for recording and playing back, 
it.will be necese,.ry to align AZIMUTH on both heads, regardless of \\fh1ch 
one is replaced. Since these recorders are generally of the profesai.ooal 
or semi- professional type, only the azimuth alignment tape and voltmeter 
method will be diocussed. Most recorders o( thia type alao have scpa r­
ate record and playback amplifiers which allow the lapc to be played back 
while being recorded. For this t ype of recorder, thread the azimuth allgr­
menttape ontbe machine and connect th<! vollmel<!r lo the playback ampli­
fier output. Play the alignment tape. Adjust the playback gain control 
until the vollmeler reads approximately half scale, then adjust lhe play­
back head unlil a maximum reading Is indicated on the voltmeter . 

6-11 . Remove l h<! a:.imuth alignment tape from the recorder and replace 
it with a rc-.?-1 of blank tape. Connecta.n audio sin~- wave signal genera.tor 
to the recorder Input and set the generator to 7500 cps. Make certain the 

Fi11ure 5. Azimuth AliRnmCnt, 
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recorder is .sel for the 7 . 5 1ps speed and that Lhc machin~ is in the RE­
CORD mode. Adjust Lhe recol"d level cont rol to produce a low level re ... 
cord signal (about• 7 to -10 \'U iC the levt'l indicator is a VU meter, or 
with the magic "Y" indicator ~bvut I /3 clo•ed ii this type of indicator is 
used) . Wlnle monitor in~ the outp1.1t oft he playback amplifier with the volt­
met'°r, adjust the RECORD hec.td until a max1murn reading is indicated on 
the voltmeter. Remember when doini: thi• that there will be a •light dc­
lay {ron1 Lhc t i1ne the adjus tment is mild~ until il ,s indicdted on the volt­
me:te,r because of the timt.: lag while th~ tap~ travel$ from th~ rt>cord to th..­
playback head. This procedure will line up the g.1p o! the record head with 
th<• previously .-!igned gap of the playback he.id . 

0-12. Som'-" recorders with separate record arid playback heads use d. com­
binution record/playback ilmphher waha switch to select Record~ P1.iy 
but do h0t permit both modes to be u•cd simult aneou5ly. For thi~ type of 
recorder, ahgn the AZIMUTH of the: playback hei<d ao describ"d dbov" in 
Par.111.uph 1>-1 0 . When this has been done, turn o[{ a ll power to the re­
corder , Rcrnove the plugs conncctu\g lhe record dnd pl..-.yback. h,,.nds 10 

the clc.ctr0tJic:. of the.- recorder .and t.ranspose them; that is, insert the 
plug for the record hc~d into the playback head jack and the plug for the 
playback he.id rnto the record head jack. Turn on the power to the re­
corder. With the volL~1~on11cctcd to the output uf the pl • .1yback am­
plifier, playthc-t1z\n1uthali~nmenttapt:•, AdJusl the r~cord h~ad for mox­
imum output on the vollmelc-r a.& alre,ldy d<-scri.b-..~J:Thc gap oi the re­
cord h~ad i• now lined up wi\h the gap of the previously aligned playback 
head, Turn 1.'lff the power to th~ record~r a.nd re- connect the plugs for 
th~ record and playb~ck heads as they were ori~rnally. 

7. PRESSURE PAD lNFORMATION. 

7-1. U the rccordllr usee- it pressure pad. it should be inspected per;-

odically. When a tape head 1.s re-pl.iced on a recorder, the pressure pad 

usually needs replacement as Wt!ll. Examine it carefully. Excess we.ar 
will cause the pad l0 bca r- unevenly aa:ta.inst th~ (ace of the new head and 
this will reduce optimum performdnce from the recorder. In addltiont 
t:ven though the old pad n13.y not be excessively worn, l apt.' squeal will re­
•ult If the felt is ha rdcned or gla~ed by particle• of oxide which have be­
con1e embedded in it. ll 1..·!thcr of thcs~ conditions t-xist or tha pad is 
otherwise in generally poor condition, it should be replaced. 

7- 2 . The primtlry function o{ ;t pressure pad is to provirlf' inLimatc con­
tact be tween the gap rn :he head pole piece(s) and the oxide coating on the 
t~pe . The pad ohould cover the width of the tape from top to 1,ottom and 
s;hould rest squarely 011 the !ace of the head with the center of the pad .,s 
n~ar to the. center o{ the head as possible. Theo.mount o( tt."nsion exert­
ed by the arm on which the pressure pad is mounted should be ouch that 
th~ pad holds tht" t ape !irmly but gently agarns t the face of the head. It 
should not sn'\ash the !.a.pc ag;l\nsl lhc- h~ad! l{ -it. does , exct:tss1ve head 
wca.r, tape squf!al and wow or !lutt.er will resu.lt. Many compl.lints of 
low or no output, improper balance bl~tween chdnncls of a stereo tape 
head, e,xcesslve wow nn.d flut.ler, tape sque-.al1 a1\d r:ipid hci'Jd we,\ r are 
clit~ctly-tract:nbll' tu prt'S-S~rt' pads whi~h urc worn, hardened or gL-t.zed, 
and improperly installed (location o! pad, tension applied. e.tc. . ). 

8 . FINAL TESTING. 

8 - I . ~take ca linal, ovf!r - all check of the Jnst.1llalion by tr vu1~ the mil\:h­
i.mt in both t-he RECOR.D ,,nd PLAY n1odc~. Rt•pla.Lc the hcJd 4.;0v(•r p1~t.tc 
and wha.tc.-ver t."ls~ mu:iht have bccu rcn10vcd Crom the rec;order tn the rc­
vcr&c order ot thc1r rcrnov.JI. Thu: completes the inst.1l1ation 01 yo .. u· 
new NORTRONICS R/P hcud. 

USE THE SPACE BELOW FOR YOUR SKETCHES AND NOTES 
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J/o.,,t>..on,icd ® 

RECORD/PLAY 
AND 

RECORD ONLY 

Magnetic Tape Heads 
ONLY RECORD/PLAY AND RECORD 

©JrnrrornOOj.\[L a~~iIOOM~lfa@~~ 

I, INTRODUCTION. 

1-1. The lollowing 1nstructiona will tell you bow to correctly install and 
adjust your new NORTRONICS RECORD/PLAY (R/P) or RECORD ONLY 
tape head. lf the instructions are followed, there should be no proble1n 
1n making an installation which ia capable o! equalling or exceeding the 
original performance of the recorder. 

l. EXAMJNJNG ORIGINAL R/P HEAD, 

2-1. If the new head is lo replace an existing R/P head, do not remove 
the original head until a preliminary examination has been made. After 
removing h c"dcover platea and whatever else mighl be necessary to con1-
pletely expose the heads, carefu.tly study the onginal arrangement be for" 
attempting to remove the head o r any wires. I! there is any doubt as to 

Rosin-Core Solder 

Toolhp,ck 

Figure 1. Proper Method for Tinning Pin Clip. 

which 18 the erase head and which 11 the R/P head, thread a reel of tape 
on the recorder and put the machine in the PLAY mode. The first hc;,d 
the tape passes over after lcav,ng the supply reel •• the erase head, The 
second head the tape paucs over i s lhe R/P head. H the recorder u•cs 
thr~c or more heads, consult the inslrucllon manual or other in(ormat1on 
pertaining to the recorder todetcrmi.ne the function of tht" vanoua h~ads. 
In the usual 3-head .ir-rangement, the Cirst head the tilpt passes over ls 
the erase head, the se~ond is the record head, and the third 1s the play­
back head. 

2-2. if the new head is a replacement for a l-track monophonu: or 4-
track stereophonic R/P bead, place the recorder so the transport 1t. 1n a 
HORIZONTAL position. This will serve as a reference potnt. Looking 
squarely at the FACE o! the heads, observe whether the erase head ia on 
the right or left aide of the R/ P head, Jot down thi s information. The 
r~ason for this 1s to determine which porll0n of the Lape should cover the 
pole p1ecc(s) of the R/P head. This procedure ie not neccss;iry £or 2-
track stereo or Full Track R/P heads a• they both cover the fuJI width of 
the tape. 

2-3, Erase Head on RIGHT Side o( R/P Head , [f the R / P head u a 2-
track mono type then the pole piece should be even with the bottom edge 
of the tape. lf the R /P head 1s a 4-track stereo type then the pole piece 
closest to the transport plate should be even wlth th~ bottom e:dge or th~ 
tape. 

2-4. Erase Head on LEFT Side of R /P Head. I! the R/P bead ts a 2-track 
mono type then the pole piece should be even with the top edge ol the tape. 
Uthe R/P head•• a 4-lrack stereo type then the pole piece furthest from 
the transport plate should be even with the lop edge of the tape. 

3. CHECKING WIRING OF ORIGINAL R/P HEAD. 

3-1 . No Mount Monophonic Head•. A mono head will have only two wires: 
a ground w,re and a ''hot" wir~. It is not necessary to determine which 1& 

wh,cb since there is no polarity to the NORTRONICS monophonic heads. 

3-2, No M ount Ster,;ophonic Heada. A stereo head w,11 have four wires: 
-a ground wire and a ''hot" wire for each of the two channel 1. In thlS- case, 
the function of the wires must be known be lore they a re disconnected from 
theorigi.nal head toassur~proper phasing of the twoch~nncls and to make 
cert.1iin the w,re.s (or each ~hannel are connected properly wben the new 
head is ins talled. It would be a good idea lo make a sk"tch o( the original 
wiring a.rrangement that shows (I) the color of each wire, (2) which wires 
are !or the upper and lower channel a of the hc•ad, (3) the loc;ition of the 
wires on th~ pins of the original head, and (4) which are the ground wires 
(or each channel. FoUow ea.th wire Lo dc:termtn~ H it is grounded or not. 
Those nol g round~d are the "hot II wires. In mo~l caaes the wires £or each 
c hannel will be paired; that is, the ground and ''hot11 wires will be either 
twisted together or in the form or a shield~d cabl~. l! the wires arc not 
paired inany mannerand it is1mpossiblctotclt which "hot" wireiepaircd 
with which ground wire, a VOM, Ohmmeter, or VTVM with resistance 
ranR«sS may be used to identify the ground wire for ea.ch channel. Proceed 
as £0Jlow1; Be certain lhe hne cord Rupplying power to the recorder is 
NOT plugged tn, Put lbe machine in lhe RECORD mode. I( lhcH 11 a 
Mono J. Mono 2, Stereo Record selector switch, set il for Stereo Record. 
The VOM, Ohmmeter, or VTVM should be set to read "ohma" on the XI 
scale. Faaten a lead !rom the meter to one of the wires on the rear of 
the R/P bead and touch the Other meter lead to a bare metal spot on the 
transpo r t of the recorder. Note the meter reading for that particular wire 
on your sketch. Repeat this procedure w,lh the three rema.1ning w1rcs 
on th.e rear o f the R/P head, noting 011 your sketch each time the res\s .. 
lance r eading obtained. The two~ resistance readinga are the ground 
wires for the stereo R /P head. In moat cases, the ground wires willg1ve 
a ,.ero reading, indicating no reaiatancf! between the ground wire and the 
transport of the recorder. 

3-3. Rear Mount Heade. The instructions given above £or checking the 
original wiring on No Mount R/P heads can be used for Rear M ount heads 
with this exception: Since the wires come from inside the head and it is 
not possible to taee which wire is connected t o which pin on the head, trace 
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0 0 

0 0 

GROUND WIRES 

Figure Z. Ground Wire Co11t1c~hons to R IP S1Heo Head, Rear View. 

t..h~•~ wires to the terminal s trip, plug, O'l" whatever type of connector the 
wirca a.re soldered to and make your sketch. Do not overlook Jotting down 
the r-olor o( each wire. 

4. REMOVING ORIGINAL R/P HEAD. 

4-1. After making the above not~tlon.s, the R /P head can be rnmov~d. 
The wire& originally connect~d to a No Mount heu.dmay be rl.'-USed ifsuf• 
ficienl length exists t o $Older pin chps to them and slide the pin clips onto 
Lhe terminal p1n!!i of the new he.ad, Otherwitit.~, the wir~s aupphed with 
your new NORTIIONICS head should be used. U the original wire• are 
soldered to clips which are then pres!t~d onto the pins of the he,ctd, ca r~­
fully slide the clips Crom the pins with long•nose pliers. li these clips 
have also been soldered to tbe pins o! the head, cut the wires from the 
£.!..!...e!....i f they arc long enough for re-use. Handle thcs-c wires with care, 
a.s they arc uaually quite fine and cannot. stand much 1lexing or strain. U 
the orig1nal head ,s a Rear Mount type, un•older the wires Crom the con­
nector thcynre soldered to aa thewirescoming from inside th~ new Rear 
Mount head must be soldered in their place. 

4-2. Remove the old No Mount or Rear Mount R /P head from the recorder 
and install the new htad in its place. 

5. CONNECTING WIRES TO NE W R/P HEAD. 

S-J . No Mount Heads. U new wires arc required due to the original wires 
being too short for n-usc, these wires should be installed al lhis porn!. 
Regardles1 of whether the original wires arc being re-ue-ed or new wires­
have been i.natallt.!d, you mu&t use pin clips lo conn~ct the wir~s to t he: 
t e rminal pins of the head . DO NOT SOLDER THE WIRES DIRECTLY TO 
THE HEAD TERMINAL PINS! A certain amount of care i• required when 
solderinS?, w1res to th~ pin clips to prevent !lux and solder from flowing 
tntothe portion of the pin clip that grips the head terminal pin. One method 
lhal works qu11-, well is to sllde the pin clip over the end 0£ a toothpick. 
Tilt the toothpick down t o prevent flux and solder from ilowinA into the 
gripping portion o f the cltp. Tin the end ol the clip (sec Figure I), then 
tin the end of the wire to be connected to il. Lay the tinned wire over the 
tinned end of the clip and touch the iron to the bottom of tbe clip end. 
Leave the iron in contact witb the chp just long enough .for the solder to 
melt and flow 3round the end of the wire , making a good joint. The pin 
clips are connect ed to the he-ad by sliding them onto th" head terminal pins 
with lon11-nose plu,rs. On .all NORTRON1CS stereo beads, the top two 
pin$ o! lh•· h\.·ad arc (or the upper channel and th~ bottom two pins are 
for the lower channel. Rcfe:r to your notation8 or sketch of the wire 
dc,1iRnahons and connect t.he p'in clips to the correct t erminals on the 
head. M~ke ce-rt;\ln btdore actually connecting the pin clips tha\ you 
have the ground wires for both channels on the SAME SIDE of the head . 
Rc{e,r to Figure 2. If this connection is nol made properly, the two <.:han­
nels will be out of phase with each other. 

5 - Z. Rear Mounl Heads. The wirtts coming from ~nsi.de the new Rear 
Mount hod must be aoldered <o the aame connector used by the original 
wirt:!t. No p1n t.HpM are required. Before soldt!ring lhesr wir-e1> it is 
neceuary to identify the TOP o f the R ear Mount head. T)'le top of all 

Page 2 - RPGJ 

NORTRONJCS Rear Mount R/P head• may be 1dentifi:ed by one of oeveral 
markings. The name "NORTRONICS" may be stamped or labeled, there 
may be a dot of paint or Lhe head model number m-.y be stamped on top of 
the head. IL is important t.o kn.ow which u the top ahd which'" the bottom 
o( a Re.ar Mount head becuusll the wirt'S are c olor coded !or id~nt1fica ­
fion. 

5 -3. Two diHerent wue color coding• are us,:d on NORTRONICS Rear 
Mount heads. System I · The red and black wires are connected to the 
upper channel of the head. Black is the ground wire. The wh1t<t and black 
wlr~• are connect ed to the lower channel of the head. Black u the ground 
wire . System 2.: The -red and orange wires are connected to the upp~r 
channel of the head . Orange is the ground wire. The yellow and blue 
wires a re connected to the lower channel of the head. B1ut..• is the ground 

15'~:-- acldc ndl~ :.-1 (page 4 ) for 3 & 1· :::ha rne: ~,eads. 
S-4. Re!~r to your nota tion& or sketch of the wire designations and sol­
der the wires to the original connecLor. Sh\ee the new wires .,re con-
1iderably longer than actually needed 1n most cases:, cul the w1r~s. to the 
proper length but give you r self a euHic:iC"nt amount of sla.ek to .11low for 
stripping and t inning the wires, plus an extra margin !or safety to insure 
a.dequat.c wire length. Strip and tin the wires. Push up th~ shield covr-r­
ing the wires about 1 or 2 inches ao th<.•re is no danger o( the ,hteld f'.on~ 
t.:icting the tinned wire& or eonnoctor. 

Angle of tilt from 
perpendicular 

t 
fAPE 

(uou gntlnn) 

Tape will tend Lo skew in direclion of arrow 
if head is tilted as shown. Tape will lend 
to skew inoppositedi r ectionof arrow if head 
is tilted forward . 

Figure j_ Face Ahgnmcnt. 
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The new NORTRONICS Head may require a differer,\ re­
cording current from the old head, so 1hat the record level 
indicator musl be operaled at a diHerent location for best 
recordings. The new position may be determined by mak­
ing several tests recordings a t various levels to find the 
one which gives mal<imum signal level on the tape without 
distort ion, 

(2) To Measure lhe audio record cur rent in the head, 
insert a 1000 ohm resistor in series with the head in the 
same manner described pre viously in E. Disable the bias 
oscillator by removing the oscillator tube or else the bias 
current will mask the record current. Feed a 1000 c.p.s. 
test signal into the recording amplifier and adju.st the re-

cording level until the VU-meter or olher indicator shows 
normal recording level. Check the voltage across the re ­
sistor with a sensitive a,c. VTVM. A reading of 0.050-
volts (50 millivolts) indicates a record cur rent of 0.050 MA 

(3) Specifications. The value of record current shown 
in the Specification Table is that required to place a I kc. 
signal on the tape at a level of 12 db. below lhe saturation 
level. Saturation is defined as that recorded signal which 
gives the highest possible playback level from the tape, 
neglecting distortion. Normal average recording levels are 
usually run at about 12 db. below s;,turation, (This is of­
ten used as a O db. reference point) The VU-meter on the 
recorder should read about 0-VU with the !lpecified amount 
o( l kc , record current passing through the record head. 

SUPPLEMENTAL INSTRUCTIONS FOR ERASE HEADS 

J MOUNTING ANO AOJUS'TING THE ERASE HEAD. The 
new erase head is usually placed and mounted in the same 
position as the previous head. The head should be mounted 
firmly on the deck, and the face should be parallel to the 
tape guides and also to the face of the record head. Azim­
uth adjustment is not needed for erase heads. 

a. Track Alignment, IL ts important that 1he tracks of 
the erase head line up with and cover the tracks of the re­
cord head, Otherwise the entire width of the recorded track 
wilt not be erased The track of the erase head is wider 
than that of the record head to give a certain amount of over­
lap. 

b, Poor Erasure will be caused by improper track 
alignment or by tnsuffic1ent erase current. Paragraph Vil 
discusses the problem o{ low erase current and what to do 
about it. 

H PIN CONNECTIONS. Pin clips are furnished with your 
erase head to make connect ions to the coils. Solder the 
leads lo the cUps and then place the clips o n the ptns of the 
head. It is not advisable to solder directly to the pins as 
this may cause an open coil to develop. 

Ill IMPEDANCE, VOLTAGE., AND CURRENT. Theim­
portant faclor in an erase head is the ampere-turns re­
quired for erasure. This is a constant {Qr a given Lype 
of head -· (ult track, I/!.-lrack, etc. A high impedance 
head is wound with more turns of wire than a low-imped­
ance head, thus requiring less current at a higher vol­
tage. Conversely, the low impedance head requ,l'eS less 
voltage and more eurrent. NORTRONJCS heads are 
available in two impedance types lo match a wide var\ety 
of tape recorders. tt ,s important to use the correct 
head for your particular recorder. 

IV DETERMINING THE PROPER ERASE HEAD ti is 
very helpful to know both the a.c. erase voltage of the 
recorder and the (requency of the bias (erase) osc1l1 .. tor. 
For example , a head which opel'ales at a voltage of 100 
volts a.c. at a frequency of 60 kc. will operate at about 
50 volts at a frequency of 30 kc. This 1s because the a.e. 
impedance of the head at 60 kc. 1s twice 1he impedance 
at 30 kc., so twice the voltage is required to force the 
same current through the head. In other words. the 
impedance is directly proportional to the frequency. 

a . Measuring Voltage, To measure the erase voltage 
of your recorder use an a.c. vacuum-tube-voltmeter or a 
good multimeter. Some of the cheaper multimeter will 
r,ot m easure such high frequencies accurately. If you are 
not certain of the oscillator frequency it is best to check 
the erase current in the head as described in Par. V. 
Most tape recorders use an oscillator frequency between 
50 and 70 kc. Data is given in the instruction sheets for all 
erase heads, and for oscillator frequencies of 40 kc and 
60 kc. VoHages to give the same erase currents at other 
frequencies will be i11 proporllon to the voltages for 40 and 
60 kc. 

b . Correct lmpedance. Choose the nead with the proper 
impedance for your erase voltage. In general, for voltages 
below 70 volts al 60 kc, select the lower impedance head. 
For voHages over 70 volts use the high impedance head. 
These are approximate figures , 

V MEASURING ERASE CURRENT. Pull the clip, or un­
solder the lead from the ground pin of the erase head (one 
channel only on a stereo head). Place a l 00 ohm 1/ l-watl 
resistor between the ground pin and tlte ground lead. Mea­
sure the voltage across the 100 ohm resistor with an a.c. 
VTV M or Multtmeter while the head is erasing. A voltage 
reading of 1.0 Volt will indicate a current of 10 Milliamper es. 
Other readings will tndicate in proportion -- 0.5 Volts for 5 
MA., etc. 

VI EXCESSIVE ERASE CURRENT. JC the erase head is too 
low in impedance for the tape recorder ti will draw exces­
sive current, loading down the oscillator, dropping the bias 
voltage, and also causing possible overheating of the head. 
Actually, even though the head may become somewhat un­
comfortably warm to the touch after extended operation 
(over ten minutes) ,t may nevertheless be operat1n,g norm­
ally. When in doubt, lake a current measurement to make 
certain that the head ts operating at or near the current 
range specified. 

l::rase current may be reduced by placing a dropping 
capacitor 1n seneswith the "hot" terminal o( lhe head, 
right at the terminal connection. The value of this mica 
or ceramic may fall between 50 and 4 70 mmf. It should 
be less than the size required to resonate the head since 
resonance will actually increase the current, A resistor 
may be used instead of the capacitor to limit the cur r e nt, 

VU INSUFFICIENT ERASE CURRENT. Poor erasure 
of st ror1gly recorded signals will result from insufficient 
erase current. If a weak residual signal remains on the 
tape after erasing with a carefully positioned head, then 
we must try to increase the head current. 

U is possible to increase the erase current slight ly 
by placing a small mica or ceramic capacitor in series 
with lhe "hot" pin in order lo resonate the head. The 
capacitor causes the effective impedance to be lowered 
,,nd permtt more current for the same voltage. Use a cap­
acitor between 100 and 470 mmf., trying different values 10 

o rder lo find the value which gives the most erase curr ent. 
lnserl the capacitor right next to the pin, 

If erasure ls still incomplete even with the resvnating 
capacitor, then go to the lower ,mpedance erase head. H 
you are already using the lower impedance bead then it 
may be wise to reconnect the erase head to feed it through 
.. small capacitor directly from the plate of the oscillator 
tube. This type of connection should use the high impe dance 
head to avoid loadmg down of the oscillator. Set the capaci­
tor value to give the right cur rent. 
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SUPPLEMENT AL INSTRUCTIONS FOR R/P HEADS 
A. HEAD IMPEDANCE, 

(I) Descriplion of Impedance. High impedance re-
co rd/ play heads might be c:onside red to be those o{ 0 .5 • 
Henry and above in inductance. Those from 0,l lo 0.5 HY. 
are medium impedance, and those below 0 .1 HY. are low 
impedance. The actual I-kc:. impedance value in ohms is 
equal to the inductance of the head in Henrys multiplied 
by 6,280. 

(2) E!fecl of Impedance, High impedance heads are 
wou.nd with more turns of wire and have more inductance 
than the low impedance heads. Consequently the high im• 
pedance head requires a higher bias voltage, but a lower 
v alue of bias and record current than the low impedance 
head. Forlw,ately the exact value of bias current is not 
very critical, and the amount tends to be self-adjusting 
when the new recording head is placed in the circuit. If a 
high 1mpedance head is replaced with one of lower impe­
dance which needs more bias current, the new head will 
automatically draw more bias because of its lower impe­
dance. The reverse also holds true when the higher im­
pedance is substituted for the lower. 

In ge neral, for playback purposes a high impedance 
head is desirable because of the larger output voltage. 
Recording heads favor the low impedances because of the 
lower bias voltage required, and reduced trouble from long, 
shielded leads, Record/play heads are compromises, bul do 
an excellent job in both applications. 

(3) Replacement vs. Impedance. In most replacement 
applications minor differences in head impedance are not 
very important. The high impedance NORTRONICS R / P 
heads will generally replace the heads in most tape re­
corders. Exceptions are some machines which have spe­
cial low impedance bias or recording circuts, such as the 
Magenecord, Webcor, Eicor, and Berlanl Concertone, On 
these machines the NOit TRON !CS heads may be used for 
playback, but some changes are required in the circuits to 
permit recordmg. H you wish to send a copy of the circuit 
diagram of your recording amplifier to the C uslome r 
Service Department of NORTRONJCS, suggestions will be 
made regarding the changes, 

B. METHODS FOR ADJUSTING BIAS. In most recorders 
the bias and audio currents are fed simultaneously to the 
recording head through isolation resistors and capacitors. 
Some recording amplifiers such as the NORTRONICS RA· 
LOO have an adjustable bias current control which permits 
the bias to be set to any desired value. The figure shows 
a fairly typical sh11nt-!eed record circuit taken from the RA-
100. The audio record current ts fed from the plate of VlB 
lhru the 2.7K isolation resistor, Rl4. The 65 kc. bias voltage 
is taken Crom across the erase head and fed to the record 
head thru the 470 mmf. C-12, and lhe I00K bias adjus t pot., 
which allow the high frequency bias to pass but prevent the 
low frequency audio from leaking o ff through the oscillator 
coil. 

Typical sample recording circuit, showing 
audio driver tube for recording head, and 
bias oscillator transformer feeding the 
erase head and the r ecord head. 

The bias pot. is omitted in most tape recorders. To 
i ncrease the btas current, raise the value of C-12 by chang­
ing it, or by shunting it with another capi,citor ol' a similar 
value. Bias is reduced by lowering C-12. More or less 
resistance m series with C-ll will also reduce or increase 
bias. You may wish to insert a l00K linear taper bias pot. 
to allow easier adjustment of b1ns. 

C. IMPROPER BIAS. The bias current will usually 
adjust itselJ to approximately the correct value when the 
new NORTRONICS head is installed. When in doubt, the 
actual value of bias should be measured and adjusted as 
described below. 

( I) Insufficient Bias Current wilt result in distortion 
during the recording of medium or moderately high levels 
on tbe tape. Another symptom Is a tendency toward shri\l -
ness during playback o( a signal recorded with low bias. 

(l) Excessive Bias Current will ,·esult in a noticeable 
drop in high frequency response during playback of the tape 
recorded with the high bias. No harmful effects w1 II be 
obtained, of course, on playback of commercial pre-record· 
ed tapes. The drop in highs is caused by the self-erasing 
effect o{ the bias on the higher aud1<1 frequencies during 
recording , 

D. OPTIMUM BIAS. In genl!ral, the slight drop In hii;h 
frequency response caused by excessive bias is to be pre­
ferred over the increase in dislorlion which results from 
insufficient bias current during recording. A higher bias 
gives a better signal-to-noise ratio, and a wider dynamic 
range due lo the fact that stronger signals can be recorded 
on to the tape withoul distortion. Therefore. when 1n dou.bi 
11 is always belter lo over bias rather than to under bias. 

Peak Bias 1s usually considered to be oplim<tm, and is 
I hat value which gives maximum output upon playback of a 
l kc. recorded signal. The l kc. audio record cur rent 1n 
the head is held constant, and the bias current 1s adjusted 
to that which gives maximum playback output. This is most 
easily determined when a sepa_rate playback or rnonitor 
head is used so that the playback output can be measured 
while recording. The actual peak b1as value is rather 
broad, and values between 25% below and 25% above are 
satisfactory since the change in sensitivity is negligible. 

The bias values given in the instruction sheets are 
those recommended for peak operation. The optimum peak 
bias current varies from head lo head in the same model, 
and will fall somewhere within 1he llm1ts specified for the 
particular model. When in doub1, adjust for the correct 
peak bias as described in the above paragraph. In many 
cases the adjustment of bias is such a difficult task, involv­
ing circuit changes on the machioe, that it is best to leave 
ii alone, especially jf it is on the high side o{ peak. 1'he 
adv antages of the higher bias will often outweigh the re­
duced hiQh frequency response, which will be compensated 
for by the supenor high frequency of the NORTRONlCS 
heads on playback. 

E. MEASUREMENT OF BIAS CURRENT. 
( I) Meter. 'fo measure bias current an A.C. voll­

meter with a low scale of 0·3 volts or smaller is required. 
A VTVM or Multimeter type ts satisfactory, .1lthough some 
of the cheaper multimeters may not read accurately at the 
high bias frequencies . A I 000 ohm resistor is placed in 
series with the Qround lead of the recording head, and the 
bias voltage drop across the resistor is measured. A read­
ing of 0.5 volts a.c. indicates a bias current in the heud o( 
0 5 milliamperes (MA. ). 

(2) Connections. First unsolder or cut the ground 
lead from the terminal lug of the :recording head channel 
being checked. Then solder the 1000 ohm re-s1stor ( 1/ 'l.· 
watt) between the ground lead and lhe terminal clip on lhe 
ground pin of the head. Be careful to avoid soldering di n,d­
ly on the pin as an open coil may cesult. It is best to remove 
the pin clip from the head while soldet'ing. 

(3) Measurement. Next clip t he voltmeier across the 
resistor and measure the a.c. vol iage while lhe tape recorder 
is in the "Recording" position. The reading in volts 'l'ill 
indicate the bias current in milliamperes. 

r'. AUDIO CURRENT. 
( 1) Level Indicator. The audio recording current in 

the head fluctuates widely during the making of a record­
illg, A record level meter (VU), neon lamp, or "magic eye" 
1s used to indicate lhe recording level, The main consider­
ation is that the peaks of audio power are not allowed t o 
drive the tape into saturation, thereby causing a distorted 
recording. 
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