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INTRODUCTION

The Hafler BH-101 is the control center of your high
fidelity system. Its exiremely low distortion and noise Tevel
provides very sccurate control of the following functions:

Preamplification and equalization for such sources as

1ape recorders, tuners, and the like;

Controt of tonal balance of all signals;

Adjustment of volume level and balance;

Switching facilitics For all sipnal sources;

Tape copying facilities and monitoring capability while

tape recording.

The DH-101 uses 2 novel circuit which is deseribed in
more detail in the Technical Section of this manual. This cir-
cuit has both theoretical and demonsirable advanmages over
conventional ones and is responsitile for the sonic fidelity of
the DH-101. Further, the wnit uses very high quality compo-
nents to ensure that its fine characteristics will he preserved
for many years into the feture. This quality of performance is
combined with a high level of operating flexibitity. In order
to obtain the full benefits of your preamplifier’s capabilitics,
We urge tirat you pay careful attention to the installation and
operating instructions which follow.,

INSTALLATION

All connections to and from the DH-101 are made on the
back pan#l of the unit. Plaase refer to that, or to the drawing
of the installation connections, while reading this section. On
that rear pancl are eleven pairs of sockess into which the
audic input and output plugs are to be inscried. These are ar-
ranged in two rows, dic upper for the left charmel conmec-
tions, am the lower for the right channel. On the back panel
are also four sockets for the ac (power) plugs of the assaci-
ated high fidelity components.

Imputs — Phonograph

The sockets marked Phone 1 and Phono 2 are identical
inputs for the comnection of conventional magnetic
cartridiges { nroving magnet, moving iron, varigble reluctance,
induced magnet, and variable magoetic shunt types).
Cartridges having output of 9.5 millivolts per centimeter of
higher are suitable. Moving coil cartridges (electrodynamic
types) generally require the use of an auxitiary transformer or
pmmrpiiﬁer;andwimthnemepﬁuntiaﬁwwhichhave
mhmww,mmmmwm
be used without the auxiliary equipment.

(The DH-101 has provision for an intermal pre-

amplifier for moving coil cartridges. This i an ac- Q

cessory Hafler product which can be added to your
anit. I your assombled DH-101 includes mism@
ry, refer 10 in directions for usage.)

D
These two sets af sockets penmit the use of %pam:
turntables or two arms oo o turatabbe. &

As sapplied, the DH-101 has an input impedance which
consists of 250 picofarads and 47K ohms in parallel. The
capacitance built into the unit slong with the added capaci-

tance of the shiekded cable from the turntable will give ap-
proximately 400 pl which is suiiable for practically all
cartridges (including transformers and pre-preamps used
with moving coil types). For the special unit whick might re-
quire & lower input capacitance, the built in capacitors of the
DH-10 ¢an be removid from the printed circuit boards giv-
ing & phono capacitance of iess than 200 pf. Refer 1o the Cir-
cuit Description for more information on making this
change. N

Most phon éaemshaveagmundwitemhcm-
necied to the preany . Near the Phone input sockeis 15 &
terminal for maki is conmection. However, the need for
i i ection varies with individual situations.
is fully operative, and the phono is the

tion with and without the grounding
be tried to derermine which is the situation of
Immitk _ That is the one which should be uscd perma-

| — Tunerf{Aux
These twe sets of inputs have identical characieristics.
are for use of a wner and for auxiliary equipment such

8\\':15 TV sound, et¢. They handle moderate (line) kewel signals

of 0.25 volts or more and have an input impedance of 23K
ohms.

Imputs — Tape Play 1/Tape Play 2

These twa inputs for tape recorders are each connected to
the owrpat of the ive rape deck. Such outpuis ane com-
monty marked “OUT.,” “TAPE PLAY." “LINE OUT," and
simitar nomenclawre. They normally have signal levels of
0.25 volis or higher. These inputs are not designed for play-
back directly from a tape head in a deck which has no
electronics.
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Outpmiy — Tape Rec 1/Tape Rec 2

These sockets connect to the recordiog inpues of tape
réecorders. The signals from these output sockets carry the
signals in the DH-101 1o the recorder(s). They sre mx
affected by the Volume, Balance or Tone controls, nor by the
Mono or Tone switches, nor by ancillary equipment con-
nected to the Ext. Patch facilivies. Whicheéver source 1§ being
utilized for the DH-101, such as phono or mner, its signal is
continuously available at these ouwtputs for recording pur-
poses. These outputs are “buffered” so chat the charac-
teristics of the inputs of the tape recorders will not have any
effect on the signals through the preamplifier.

Owtputs — Out

The sockets marked “OUT" provide the controlled sig-
nal from the DH-101 and ar¢ connected to the power
amplifier of the hi 3 system. The level and tonal belance of
these signals is controlled by the Volume/Balance controls
and the Basy and Treble controds. The output of the
preamplifier is intended 10 be wsed with amplifieys having in-
put impedance of 10K olms or higher and gt sensitivities
up to 3.0 volz.

FoputsOuatpels — Extermal Patch

There is a pair of inputs and a pair of outputs marked
“EXT. PATCH.” These are mitended for the use of external
signal processing units such as noise sappressors or
equalizers. These sockets represent a breaking puint in the

circuitry so that external units can b readily connocred. The
TO connections of the preamplifier go to the IN sockets of
the exiermal equipment, and its output is connected o de
preamp sockets marked FROM. When there is no external
unit, the U-shaped jumpers rresz be inseried between the TO
and FROM sockets for each chanmel. If they are not used, the
signal path is broken, and no sourid cam be phained through
the DH-101.
AL Conmectlons

There are four AL conveience gytlets which take the
standard American power plugs on the left side of the rcar
panel. Two ar¢ switched on and off with the front panel
POWER switch. Twi rematn energized continuousty so tong
as the power cord of the DH-101 is connected to a power
sacket. The switched sockets should be used for conmection
of Lhe line cord(s) of the power amplifier and tuner (if ohe is
used), The ungwitched sockets should be used 1o energize te
uentable and tape cecorders. These latier mechanical
devices must be turned on and off with their own switching
rather than doing it emotely, while it is convenient to leave
an all-clectronic device such as the power amplifier switched
Oin with its own switch and having it go On and Off when the
preamplifier is switched,

Each combined pair of accessory sockets is rated to han-

die up to 600 watts of cgyimoous power. The switched out-
lets are Emited o a surge current of not more than
72 amperes. A

O

OPERATING YOUA PREAMPLIFIER

Yoor DH-101 has a simple layout of controls amanged in
a very functional grouping. However, it apparent simplicity
does not limit the flexibility of which the unit is capable. The
use of the various contrals will be described in tum.
Volume Control

The outpat of both channels is controtied simultansously
by the volume control, the central knob of the combined
volume/balance pair, With typical input sources, the marker
line of the volume control will falt berween nine and three of

the clock face for normal levels of listening, N

Balance Cowtrol Q/

The cuter section of the combined volume-halance ggn®
trol affects the relative leve] of sound from the twg ch
and this affects the localization of the sound 300
the balance control is tned toward the right {chkwise),
the sound source will shift toward the righit er, aml
vice versa. Balancing is necessary to center the rclntive
to the seating position of the listener and alsoMo correct for
slight i iA Program Sciurces.

The control is designed 5o that near its center of rotation,
there is litthe effecy; ar further levels of rotation, the effect is
much greater uniil at the end of rouation, the sound comes
from one lowdspeaker only. Da not hesitate to use the bal-
ance contral, Thers is no reason for it to remain always in the
cenier of rotation. Balance so that the sound scems centered
in between the londspeakers from your preferred listening
potition. Rebalance as recmired.

Bass/Tredde Controls

The bass and treble controls can only be pat in use when
the selector button marked TONE is in. When the TONE
button is o, the wne contols are o of the circuit. When
the tone controls are certered, you should hear no difference

whether the E button is in or cut since the tone controls
have no effect when they are centered. Clockwise
rotarion. the response at bass or treble frequencies
while terclockwise rotation decreases response, The
the controls s subtie until they have been rotated far
w;mmm—mmm:mﬂmaﬁm.
QO
> SWITCHES

s _Maremmwsofpuﬂthuﬁonmﬁches.m

ewitches are self indicating =3 they show a flag when
depressed. After you are familiar with the switching, you will
be able {er tell the sfarue of all the switches from a distance by
observing the flags.
Fhoso 1, Fhono 2, Tumer, Aax

These switches perform the obvious function of selecting
the program source, They are arranged so that only a single
wmhphwd,mdmhermmmilmﬁvm

. The DUB swikch is used only for the purpose of duplicat-
ing tapes from one recorder to another. It connects the oul-
put of each recorder to the inpot of the other, and discon-
nects them both from preamplifier signabs. Then either
recorder may be set to Play a tape while the other is st 1o
Recond it. Castione If both recorders are set 1w Recond
simultanecusly, and the DUB button is depressed, then a
regenerative loop may be set up which will cause recorded
squealing, This is not a proper operating comdition, for tape
dubbing docs not require bath recorders o be in the record
mode simultaneously. However, both recorders can recard
from other program sources at the same titne, and may nor-
malky be kepe in the Record mode. One of them must be
changed to Play when duplicating tapes.
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When the DUB switch is used, it #s stifl possible to lisen
to phono or uner or another source. As will be explained
below, you can listen to your mape playback only when one of
the TAPE selector buttons is depressed, I, for example, you
want to listen to a disc reconding while going through the
tiresome task of copying 8 tpe, you can do this and siill have
the opportunity to check the quality of the duplicating pro-
cess when you desire to do so.

Tape 1, Tape I

The TAPE buttons allow you to Tisten to your tape player
at any time it is operating. You can play a tape, or, if you
have a 3-head tape recorder with provision for playing while
it is recocding, you can monitor the tape while dubbing or
while recording off the air or from discs.

Using the DH-101, your tape recorder is always con-
nected in such a way that it is ready to record any program
soprce to which you are listening. If you are lisening to-a

rlﬁnmmﬁmymm,ﬂnmderhalwaﬁin'

position W record this as soon as it is turned on in its record-
ing mode. Wiren you wish to listen to the reconding, if your
recorder has provision for 3rd head monitoring, yon metrely
depress the appropriate TAPE trutton, and you will hear the
recording rather than the source. By alternately rejeasing and
depressing the TAPE button, you can make instantancous
cormparisons between the direct source and the tuped ver-
shon.

Hemember that activating the TAPE button ovesridés
other funcions and you can bear ouly that wpe as a source.
Should you find that you cannot hear your phono of tuner
selection, check that the tape buttons are not depressed.
ml‘__!ms]mayﬂluw {caution} flag to alert you.

The MONO button can be used to change from sterco
mode to a combined channel mono mode, mixing the signals
of the two channcls. The cqualty mixed signal is then fed 10
both cutput channels. 1t is used for playing mono records or
fo listening to AM radio or other mono source material.

There are some applications where a partialty blended
signal is preferable to 3 mono signal. In such a casc, an inter-
nal modification can ke made, For those intercated, write the
Tome

As indicated previcusty, the TONE button rust be in for
the tone comtrols to be in oprration.

Pewer

‘I'he POWER bunon turns on the preamplifier, and the
fact that it is on it indicated by the pilot light which is 2 small
LED {light emiving diode) oa the front panel. The POWER
button #lse swilches on the associard equipment which is
plugged into the SWITCHED owtlets on the rear panel. The
power switch can handle switching for equipment which re-
qnmmmsmo(@mﬁnmmm is rated 1o
surge Cufrents up o

AC LINE CONNECTIONS FOR 100, 200, 220 AND (gi‘a VOLT LINES

The power transformer supplied with the DH-101 has
dual tapped primary windings. By arranging these two wind-
ings in various series-paralle] combinations, linc voltages of
100, 120, 200, 220 and 240 volt 50/64 cycle lincs Gn be ac-
commeodated. Each primary windimg is rated at 120 vohs and
carries a mp at 100 volts. By paraileling the primaries by
tying either the 100 or 120 volt taps together, 100 or 120 volt
lines can be accommodated, By comnecting the 100 volt
windings in serics a 200 voli line is accommeoxdated. Similarly

connecting 2 120 and a 100 volt winding in series accommo- |

dates a 220 volt supply. A 240 volt line 15 accommodated iRy

ticing both 120 volt windings in series.

The 1/16 anpere (60ma) slo-blo fuse mupplied
reptaced with 4 1/32 ampere (30ma) slo-blo fuse
tion with 200 10 240 volt lines.

Linc T Apply
Yowe Togeiber b i
N
T Pleck snd BleckiRed and Alack ww] Brown
& Beiam Brown/Red comtincd aod
N BlackfRed and
Barcpan[Ies) combiness
.@ Priack = BlackMhite and Biack arwd Brown
s
S x0 ——
Bleck/Fed
e 1]
MO

| S =
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ASSEMELY INSTRUCTIONS

There are fhree basic rales for success in electronic kit
huilding:
1. Read the instructions carcfully, and follow them in
order.

2. Make secure solder connections which are bright and
smooth.

3. Check your work carefully ater each step.

The DH-101 preamplifier is a versatile component with
sophisticated circyitry which has been made vernarkably easy
1o build by individuals with many years of experience in the
design and engineering of the finest performing andio kits,
and in the preparation of their manuals. The compact size of
this preamplifier renders it only sliphtly more complex in
assembly than the simplest desigus.

Kit building should be fun, and we are cenain you w;il
find this to be s0. ﬁmmblymilhefnm caxter, and more
enjoyable if you have someone help you by reading the stcps
aloud, selecting the required parts, and prepanmg the neciss-
ary wire lengths in advance as you proceed. Fatdgue increases
the risk of error, 50 take a break rather than push 1o early
completion. There are relatively fow separate components in
this design, and the manual has been set up to put most of
ihese into sub-assemblies early in the process, to make it casy
to pack everyhing away, if need be.

tools, and a place where the large pictorial diagram c
tacked to the wall within easy reach fior checking, The
shoutd include: ‘?\

1. A 40 1o 60 watt pencil soldering iron wi {16 or
smaller tip which reaches 700°F, N

2. 6040 (60% tin) ROSIN CORE =0l
or smaller. Q

3. A damp sponge or cloth to wipe tip of the iron.
4. A wire siripping tool for insplation. This can
be a single-vdge vazor blade,"But inexpensive siripping

tools are safer, fster and easier.

A medivm-blade screwdriver (about 1/47 wide).
Meedle-nose pliers (& long, narrow tp).

Diagonal or side-cuting simalkt plicrs.

Large “gas” or “slip-joint” plicrs.

A1M4” “Spin -tite"" nut driver may be helpful, but is not

%6” diameter

bl

Yoo 73

A soldering “gan™ is nor recommended. The unfamiliar
user is more likely to damage the etched circuit boards with
its higher heat potential and wnbalanced weight. Also,
because he may not wait long enongh for it w reach operat-
ing temperajure each time it is switched on, poot seider con-
nections are more likely. Pencil ivons are muoch lighter and
easier to use, and theére is no waiting Hme when solder con-
nections follow in sequence, as in kit building. Make sure
you have 2 holder for it, though, and always unplug it when
you take » break.

Proper Soldering
There are four steps to making a good solder connection:

1. Make a good mechanical connection 1o boid the wire in
position while heat and solder is applied.

2. Heat jurction of the wine and lug, or syelet, with the
mw&mcim_
3. ing for a couple seconds, apply solder to the

i . It should melt immediately and Aow smoothly
nd both surfaces.

% low the connection to cond undisturbed.

Remember (hat the conpection is made by the sclder, not
mechanically attaching the wire to the terminal. Usually

N
\o the wire is looped through 1he lug and crimped in place, but
Your work area should have good lighting, the pmpm\@

seane prefer to just ptace it through the hole and rely on the
stiffness of the wire to hodd it while soldering. This applics
more 1o eyelet conmections, of cowrse, or 10 the small swatch
Iugs which are relatively delicate.

Good solder connections are essential for trouble-free,
noise-free operation. A good solder joint does not require
much solder around the condactors. Never “butter™ partially
melted solder on the joint, as it s useless. A good connection
looks smooth and bright becamss the solder flows into every
crevioe when the parts are hox enough. The iron must have a
bright, shiny tp to transfor heat essily to the junction. That's
why the damp sponge should be used frequently to wipe the
tip, and oceasionally you mnst add a small ameunt of soider
to the tp, too. If 8 connection is difficult to heat, “wet” the
tip with a small blob of soldet to provide a bigger contact
surface to the joint. Once the solder flows around the con-
ductors, any movement must be avoided for & few seconds 1o
allow a good bond. When cool, check the connection by wig-
gling the wire. If in doubt, or if the connection is not shiny,
re-heat the joint. Excess solder may be remowved from a con-
nection by heating it armd allowing the solder to flow onte the'
irom, which is then wiped on fhe sponge.

AlLL SOLDER USED MUST BE ROSIN CORE.
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Never use acid core solder or any separae flux in
electronic work, Silver selder is alsa not suitable, If in doutt
about unmarked solder, always obtain a fresh supply of rosin
core solder. We recommend 60/40 for easiest use. Do not
confuse it with 4060, which i harder to meit.

The genetal procedure is to use a hot irgn for a short time
to heat 4 connection, then add solder with the iroo still in
contact, Remove the solder once it flows, and then remove
the jron. A cooler iron applied for a longer time is more
likely to damage components, or lift the copper circuit pat-
teen from the boards. A break in the etched circuit can be
mended bry simply soldering a small piece of wire across it,
Do not allow much build-up of solder on the tip, or it may
fall into adjacent circuitry.

Wiwn soldering to an eyelet on the board, insert the wire
from the side unless otherwise specified, and ap-
ply the iron to the bottom, leaving some bate wire exposed so
that you can see that the eyelet is then filled with solder for a
secure bond. A round wooden wothpick is provided so that
you can heat and clear an eyelet of solder if it hinders your
nserting the wire. Some builders prefer o clear every eyelet
firse with & touch of the iron and toothpick. Others connect
the lead) by bringing it up to the center of the eyelet oa top of
the board, applying the iron from the bottom of the board,
and pushing the lead in a5 the solder in the eyelet melis, H'ihe
wire has first been “tinned,” usually no additional solder is
necessary, but it is 2 pood practice to push the wire through,

and then back itupabit,wbcsuremlderﬁl]xth:eye]%,
from bath sides. On the bottom of the board, make certain 3ON

bright, shiny flow is cvident from the wire, across the
oo the circuit patiern on the board. 1t 15 essential
eyelet be fuliy soldered o the circaitry, too.

In the few connections to the bottom of the at the
end of comstruction, be sure you kave enough ‘wire ex-
posed so Hvat you are able to heat the junct operly, and
be sure of a smooth flow of solder wire,

“Tinning" refers 1o the process of a light coating
of solder to the bared wire end. Thi all the strands
secured, and also makes a goexd ion easier. Simply

touch the wire with the iron for a couple seconds, and apply
solder. Allow the excess to fiow away omto the iron. When
properly done, the wire is uniformly bright, and no larger
than before, The hookup wire supplied with this kit dees not
normally need tinning, for it is pre-tinned.

- Wirimg the Kit

If any components are unfamiliar to you, checking the

- pictorial diagram should quickly identify them. Or, the quan-
tities, and the process of elimination az you check the parts
fist, will help, The pictorial diagram is necessarily distorted
1o some extent for clarity, $o that you can trace every wire in

_ asingle overall view for verification as you work. You may
wish to check off on the disgram as you solder each location.
The dingram is arranged so that a partial bottom view com-
plmaﬂwhemnmnﬁomlnﬂihvmmepxmmphasbm
Nipped toward you over the front pancl.

To“pmpnre“awiremeumtncmthcdﬂinmedlenmh
from the coil of that color, and strip about 1/4" of insylation
from each end. The wire supplied in the kit is #22, so you

can get adjusieble wirg-strippers accordingly. The
transformer leads are #20, and the line cord is #E6, Be
carefisl that you do not nick the wire when you strip it (that
can happen more easily if you do not use wire strippers) for
that weakens it. The wire supplied in this kit i8 “bonded
stranded,” which provides exceptional fextbility with resis-
tnce o breakage for easier use.

Whenever a connection is to be soldered, the instructions
will 30 state, or indicate by the symbul (S}, If more than one
wire is 1o be soldered 1o the same point, they will be indi-
cated bry {S-2), (S-4), etc. If soldering is not called for, other
connsctions have yet to be made to that terminal. They
would be more difficult if the connection was aleady
soldered. Every connection in the kit will be soldered when
it is complete. A wire which passes through a lug, and con-
Hnues g to another, counts a3 two wires in the soldering in-
structions, 5o it agrees with the piciorial representation. After

soldering a ion, it is best to clip off any excess lead
length to mj the possibility of 2 short circuit {as in
switch here serminals are very close together), and
for z

that, prinsulated wires cannat touch adjacent ter-
minaborth: chassis metalwork. The one exception is the
il wire: which is “woven” through successive short

d hags on the input socket strips on the back panel. So

Wu&dmmMMWlmhkmum

The symbel {#) indicates a connection is to be made to
that point. When a lug number is specified withous {(#), it is
gimply & locating reference.

When the instructions call for twisting two or three wires
together, the length of wire indicated anticipates a fairly
tight, uniform twist by hand, of three full tms every two in-
ches for & bundle of three wires, and foar full tarns every two
inches for e pair of wirts. If vou find the wires too shor,
locsening the twist will gain the needed length.

Handie the circuit boards carefully. They represeat 8 ma-
jor part of the kit cost. Stand-up components, such as transis-
tors, should be checked when you unpack the board, to be
sure all leadds are separated. Be particularly careful of dhe
switch lugs, as flexing can break them. If you do break ons, it
is possible, but not easy, to solder the connection to the stub
at the molded switch case.

Al of the active circuitry is contained on the PC-4 board,
which has been carefully tested 1o assure that it meets every
specification. Only the interconnection of swikching and
power supply elements is left to the builder. Take the time to
be accummte and neat, and you ¢am he sure that your com-
pleted preamplifier will meet the performance of a factory
assembled unit, and can continee to perform properly for
years to come. Check your work, and make sure the entire
step has becn completed before placing a check mark in the
space provided, arxd contimiing on to the next step.

KEP nuis have been supplied as a convenience, These
have Iockwazhers attachad, and the lockwasher alwinys goes
onto the screw first. If the sheet metzal sorews have bex heads,
you may find it ecasier to firet start them with a regular
screwdrives, to set the dhread, and then wse the more con-
venient nus driver, if one is available,
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MECHANICAIL ASSEMBLY

10 Whest you wpack your kit, note that the black front
plate is bolted to the fromt panel of the chassis with a
single mut. Disengnge these, and replace the mut
loasely on the front plate stud. Sct these and the black
cover pside yntil assembly is completed. Remove the
bolt and the sheet metal screws which secure elements
of the chassis assembly for shipping security. These
hardware items should be placed with and coanred as
other similar items in the kit. Check off the compo-
pents againg the pans list, and scparate the mdividaal
hardware items. An cgg carton is sdeal for this.

A “set” of hardware includes one screw and one: KEP nut
with attached lockwasher. Always install the side with the
lockwasher fivet. Lse the smaller #4 hardware unless 76 is
specified, as in the following step. The screw is always in-
scried from the outside of the chassis unless otberwiss
specified, Set aside the four black sheet metal screws, which
will be used to secure the cover.

21 Select foor sets of #6 hardwars, the four tubber feet,
and the bottom plate. The three dimplied holes are for
later mounting of the accessory “head amplifier.” The
dimples are raised inpide the chassi, so the feet
mount on the opposite side of ihe plate, through the
resnaining four inner boles. Insert a screw through
each foot so the serew head is recessed, and sscure it

wﬂhanmmtheimide.Sadﬁsmidemﬁlmsmmv§

tion is completed. N

3 [0 Select the four knobs, the foor set screws, axd the 7
thaped Allen wrench. Place a set screw on thipw

)

the wrench, and thread it atl the way into Q@€ of the

tnuhsunultwourtluu:hnmdsm expod in the
cenler, to clear any debrin. Back the.screw out
unultlmslmﬁholeisciwf Insall théwemaining et
screws in Like manner, and set the and wreach
aside uniil completion, Q
¢mmmmmm1@zummm
of the: solder lags, amd of hardware. Note the

locetion and crientation of the solder lug on thr pic-
The paint shoukd be masked from the innide of the
hole & which the g is mounted, If necessary, scrape
it bright to make a good groand connection. Insert
each screw first through the panel, next through the
outlet flange behind the pamicl, then the hag. Install all
four outlets from the imside. Tighten ¢ach naot
sccurely, and bend the lug up away from the panel.

51 Select the two multdple input socket strips and eight
sets of hardware. There it ouly one orientation of the
strip where all the holes align. lusery each screw
through the panel first, and mount the strip oo the in-
side. Install all sets va each mrip before tightening the
hardware. Make cerialn the phono sockets do not
touch the back panel.

&0 Sclect the remaiming #6 screw and a nut, the remain-
ing solder hug, and the knurled round not, Place the

- -

solder hug on the screw, 2nd insent it from the inslde
of the back panel at the hole marked “GND.™ The
metal shoald not be painted under the lug. If necess-
ary, scrape it to mike a good ground. Position the lug
as shown in the pictorial diagram, and bend it away
from the pancl. Tighten the regular nut on the outside
to assure a good contact. Then thread the round st
onte the screw until it is soug, and temporacily set the
panel aside.

710 Select the lasge L™ shaped brace and the two cubber

grommets. Install a grommet in cach large hole in the
brace.

80 Select the power transformer and two #6 w3, Posi-

o0

tion the ansformer so that the group of three red
wires is nearest the short end of the brace when the
transformer is mounted on the inside of the “L." In-
stall the transforroer theough the holes in the brace,
and these nuts securely.

the PC-| puwcrsupplycutmthoardmmhly,

» sets of hardware, the two mica insulating washers

one round, one rectangular), die nylon screw, and an
ndditionalnut.'l'tmhmrdismbemountednrnthtin-
side of the byace, adjacent 1o the transformer. The
boarit mouwnts below e brace flanges. and one flange
slips between the 1op of the board and the two inte-
grated circuits (1Cs). Place the rectangulir mica
washer underneath the (—) }C (near eyclet 3) so itis
insulated from the metal. Insert the nylon screw first
through the IC, next through the ronnd mica washer,
followed by the rectangular mica insulater, then the
flange, and the circuit board, and secure it with a oul.
No insulator is needed on the other IC, so it is in-
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srlied with conventional hardware, a3 is also used in
the third mounting hole. There is no problem if the
two nuts under the board contact the adjacent circui-

try an the board, for it is all at grownd potential, Set
this asserobly aside temporarily.

10 Select the two switch circuit board assemblies, the
switch mounting bracket, and four #4 screws. The
switch mownting holes have extruded threads, so o
nuts are needed. The switches are assembled so tha
the bracket flanges project toward the pushbuttons.
The circuit boards face each otber in the cepter, with
the perforated switch lugs facing out. Tt is casiest to
start one screw it each switch first, and then slip the
bracket between the serew head and the switch frame,
The last bwn sorews are then easier to install. Be sure

all fouy are tight. Be carefid not 1o damage the push-

button amemblies.

INITIAL WIRING

The basic mechanical assembly has been completed, so
there are not many separate preces remaining. A soldering
iron will be used regularly from now on. If you are not
familiar with electronic kit-building procedures and ter-
minology, such as “tinning,” “preparing a wire,” “wetting”
the iron, and the specifics of soldering — especially 1o eyelets
— read the preliminary instructions again. The proper per-
fmmnuedsumphmummdaclrcmtasthlsmakﬁgmd
connections mandatory, and is compact size makes it & bit

more difficult to find and coerect any problem later. T\!nmsos
not a difficult kit 10 build, but it is somewhat complex, @

whenever you feel tred, unplug your soldering iron, o
shop, and take a break.

1t &1 Prepare a 9" black wire. Connect one end@%dﬂl
#35 in the top front comer of the larper & " board,

PC-3.(5). &

1261 Selecuheshnnpieceﬂfpowmrdyn the two
conductors for 1 at one end, off an addi-
tional 1{2" from one conductoss{At the opposite end,
separate the two conductors &\I 12", and cut off
34" from one (atherd conductor. Prepare afl four
ends by stripping 1/4” of ingulation from each, twist-
ing the strands tightly together, and tin them. This is
important so that loose strands cannot contact adia-
cent surfaces. Connect the lesd at the first end which
is only 1/2" shorter to lug #2 of switch 3T. Connect
the adjacent lead to ST lug #3. Position these, and the
wire from step 14, past the back of the assembly.

130 Be sure you have separated the .1 dise capagitors
from the .0§ capacitors. Select one of the 01 mid
digcs, and trim each lead 1o 1/2”. Connect one lead 1o
5T lug #3. (5-2). Coomect the other lead to 5T lug
#2. {8-2). Be sure that all strands on each lug are
soldered. Place the capacitor flat against the swiich
body.

14 [ Select four sheet metal screws, the main U-shaped
chassig, and the switch assemnbly. lostall the switch as-
sembiby from the inside of the chassis so that the power

switch and cord are next to the outside edge. Set this
aside emporarily.

1500 Select the back pane] assembly and the long piece of
bare solid wire. When a short lug is called for on the
wpn socket strip, it will always be identified by the
numbers of the adjacent lugs, as #6-7, located be-
teven lug 6 and lug 7. Cut a 127 piece of wire and
thread it through short iug #6-7. Solder the approxi-
mate center point of the wire to lug #6-7. Then take
one end of the wire and “weave” it through successive
short \ugs #5-6, #4-5, #3-4, and stop at #2-3, Use
loops of £/4" or more radius, 25 in the diagram, for

plenty of clearance around each long lug. Selder each

short lug after you have formed its loop properly. Cur
off any excess wire at lug #2-3. (S). Now weave the
other end of the wire through lugs #7-8, #8389 and
#9-10, looping it as before and soldering each as you
go. Finall and connect it to Jug #10-11, but do
not is lug yer. Cur off excess wire.

N
1600 Cyr\\nither 12 bare wire, and solder the center
through short lug #17-18. Following the same
ure as befose, solder all the shor lugs #13-14
/b rough #20-21 together. Connect the wire to Iug
&7 #21-22 s well, but do not sokder it yet. Cut off ex-
@ cess wire. Do not discard the bare wire that remains.

§70) Select one of the .1 mfd capacitors. Thread one lead
through short lug #0-1, loop it around iug 1, and
comnect it to short Jug #1-2. Solder lug #1-2 only.
Cut the ether lead tor 1127, and connect it to the solder
lug between lugs 1 and 12,

181 Select the remaining .1 mfd capaciior. Thread one
lead through short lug #0-12, loop it arcound lug 12,
and connect it to lug #12-13. Solder lng #12-13
anly. Cut the odher lead w 172" and connect it to the
solder lug as before, (5-2). Make sure the bare leads
of the capacitors do not tonch the mounting hard-
ware, and place the capacitors close to the panel.

190 Stsip a 2-34" piece of black wire bare. Weave it
through AC outier lugs #5, #6, #7 and #8, Solder
#3 only. No loops are wanted in this wire.

2001 Sefect a 1 wmfd capacitor. Trim its leads o 3/4™.
Connect one lead to AC bog #7. Place the capacitor
down between the outlets, and constect the other lead
10 the solder lug adjacent to AC lugs 2 and 3.

210 Select ancther 01 capacitor, and rim its leads o
112", Connect one lead to the solder lug. (5-2). Con-
nect the other lead to AC lug #3.

2200 Strip a 1" piece of black wire bare. Connect one end
1o AC lug #3. Connect the ather end to AC lug #4.

2300 Select the remaining .01 capacitor, and cut its leads to
38" or less. Connect one lead to AC Jug #3. Connect
the other lead to AC lug #7. (S-4) (One through
wire)
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2401 Select the AC Jine cord and the strain relief. Scparate
the two conductors for 1-1f2°, Stip 114 of insula-
tion from each conductor if it has not been stripped as
supplied, twist the strands of each Gghidy, and Ko each
end. Make a sharp "V in the cord 2" fiom the bared
ends, by bending the cord shatply back on atsels. In-
sall the strain relicf as shown in the detail drawing.
The small end of the strain relief is nearest the strip-
ped end of the wire. Crimp the two halves of the
strain relief together around the wire with heavy
pliers to partialty form it before insertion into the
back panel. Then grip the larger portion of the strain
relief with the tips of the pliers, squeezs it tightly, and
ing¢rt the end of the coed, and the strain relief,
through the panel hole from the outside. Note the
hole has a flat on top, and the strain relief is instatied
30 that the cord is vertical. 1 snaps into position when
it in fully inserted.

25 00 Connect one conductor of the line cord 10 AC outlet
lug #4. {5-2). Connect the other conductor to lug #8.
{5-2].

26 U] Prepare a 2™ green wire. Connect one end to AC out-
Jet lug #6. (5-3). {One through wire)

270] Strip a 1™ piece of hlack wire bare. Connect one end
to AC outtet lug #1. Connect the other end to AC lug
#2. Make wure this wire is crimped securely around
each lug, as it will not be goldered in position for
S0Me time.

10

¥ou will now conneet a nurrber of long wires to the hack
panel. Those 1o the upper group of input sockets (I through
11) shoatld be connected from the top of the panel, and those
10 the Jower sockes from the bottom of the panel. Afier
soldering, each wire should be tcked down along the edge
of the panel, extending to the right. past the AC outlets. To
conveniendy identify each wire later, a set of self-adhesive
rumbers is supplied with the kit. Near the opposite exd of
each of these wires, attach the number corresponding to the
socket number to which it is connected. For easier removal
later, allow the halves of the tape to foin at an angle, rather
than in line. However, the first two black wires, which are
comnécted 1o short ground lugs, will rot be so identitied.

28] Prepare a 6 black wire, and connect one end 1o input
socket shorr lug #10-11. (524

290 another 6 black wire, and connect it 1o input

5 ug #21-22. {§-2}.

30 re a 20™ wire, and connect one end 1o im-

put socket #11. (5). Install tag #1).

b] O Prepare a 19" red wire, and connect it to socket #22.

(5). Don't forget the wire tag.

3200 Prepare a 13 red wire, and connect it to socker #10.
(5.

330 Prepare an 11-1/2" greest wire, and connect it to
socket #21. (5).

34 [ Prepare a 127 green wire, and connect it 1o socket
#9. (8L

3500 Prepare an 11-1/2" rad wire, and connect it to socket
#20. (S)

3600 Prepare & 12-1/2" red wire, and connect it o socket
#8. (5).

3700 Prepare a 14-1/2" black wire, and connect if to socke:
#1% (8).

38 0 Prepare a 13-1/2" green wire, and coanect it1o secket
#7.(5).

390 Prepare a 15” red wire, and connect it to socket #18.
(Sh

40 0 Prepare a 14-1/2" red wire, and connect it 1o socket
#6. (8).

41 7] Prepare an 18" black wire, and connect it to socket
#17.(5)

42 (] Prepare a 157 black wire, and connect it to socket
#5, (8).

430 Prepare an 18-1/4" green wire, and coaneer it o
socket #16. (S).
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44 0 Prepare a 16”7 green wire, amd connect it to socket
#H4. (8). :

451 Prepare an 18-1/2” red wire, and connect it 1o socket
#15. (5).

467] Prepare a 16-12" red wire, and connect it to socket
#3.{5).

4701 Prepare an 18-1/2" green wire, and connect it 1o
socket #14. (S)

480 Prepare a 7-1/2" black wire, and connect it to the
shore Iug #F0-1. (8-3). (Ome through wite). This wire,
and the one in the next step do not have identifying
number tags. The tags are no longer needed.

493 Prepare a 7" black wire, ad connect it to short [ug
#0-12. (5-3). (One through wire)

This completes the back panel sub-asswembly wiring, and
the kit is now nearly half compieted. Set the back panel aside,
and select the main chassis and switch assem®ly.

MAIN CHASSIS WIRING
When making connections to the switch lugs, because of
the nasrow Spacing, you may prefer to minimize the risk of
shorting to adjacent fugs by simply inserting the wire through
the lug and soldering, rather than bending a hook in the wire

and crimping it in place first. Without the hook, you need X~

strip onfy about 18" of insulation from the end of the wi
is important that no long bare ends be able to touch adj

lugs, so always clip off any excess after soldering.
Be careful that you do not put excessive smain
rather delicate switch lugs. H it is necessary 1o

wires
after they have been fastencd to the lugs, hold 8@ lug with
youur needle mose pliers while you do so.

When a connection 1o a switch log is soldered im-
mediately, as in the next four steps, wires will
be added fatex, you should strip the of insulation on
these, so they may be hooked in ter, afier soldering,

you may want to clip off the hook for’ plenty of separation.

S0L] Prepare a 5-1/4" black wire, and connect one end to
switch SO lug #11. {S). Place this wire across the
back of the two switch boards, and around the outside
of switch SE, and connect the other el to SE lug
#10. Crimp it securely.

51 T Prepate 2 57 red wire, and conmect one end to 5 lug
#5. (S). Be sure this bared end does not short te lug 6.
Connect the other end to SE lug #4, and crimp it.

52 Prepare a 5-1/4” green wire, and connect one end 1o
SP lug #11. (5. Connect the other end to SE lug #7,
and crimp it.

$37] Prepare a 5" black wire. Connect one end to SP log
#£5. (5). Be sure this does not short to Jug 6. Conmect
the other end to SE lug #1, and crimp it

540 Prepare a 6-1/2" green wire, and connect one end to

N

11

SP lug #8. (5). Bring the other end arourd the out-
side of switch SE, and connect it to SE lug #12. (5).

553 Prepare a &-1/2 black wire, and connect one end to
SP lug #2. (5). Place this wire around the outside of
switch SP, and connect the other end to SE lug #6.
(5).

560 Strip bare a 1/2" piece of wire. Connect it acyoss
switch SR between lugs #2 and #38. Solder besth lugs.

Set the mun assembly aside temporarily, and select the
power supply assesubly. When you connect wansformer
leads, they may be shortened for neatness, bt be sare that
they are not made too shart if there is a possibility that
different wiring may be chosen for another line voliage in the:
future. These instructions specify the connections for 120
volt AC power, as used in the United States, Alternative wir-
ing for use withMther 50 or 60 Hz curceni at 100, 220 o1 240
volts AC is ibed on page 5. Such changes are limited to
the {ohs to PC-1, evelets 2, 5, 6, 7 and 8.

that one wire i3 1o be connected 1o a given
let, be sure the eyelet is fully ¢leared of solder to
sufficient space. The wooden toothpick is belpful for
. Always be certain that a smonth solder cotnes-
is made from the wire to the eyelet, and across the eyelet
the circuitry on the bottor of the board, 1f the eyelet is not

Ywell soldeted to the circuitry, an intermittent connection

may later develop. Some of the eyelets on the power supply
board are simple “tie points™ for unused transformer wires,
and for this reason they make no direct connection to the cir-
cuitry. Note that the # 11 position is actually a series of seven
eyelets, all connected at ground potential, and interchange-
abke. Specified wire lengths assume these eyelets will be used
in succession, starting nearest the transformer {front}, except
that the larger eyelet in the center of the group is intended for
the heavier iransfoemer Yead.

Wires connect 1o the eyelcts on the top {components) side
aof the board, and are soldered from the bottom.

5713 Select the Brown/Red transformer lead, trim and pre-
pare it 23 necessary, and connect it to PC-1 eyelet #7.
(8

58 1 Prepare a 1-1/2" black wire, and form it into a 3/4”
wide "U". Bend it sideways in the ceater 1o clear the
BrownfRed lead, and connect this jumper from eyelet
#6 10 eyelet #8.

5900 Select the Brown/White lead, amd trim it as nesded.
Connect it o eyelet #8, (5-1).

600 Select the Black/White lead, rim as needed, and con-
nect it ko eyeler #6, but do not sokder.

61 O Prepare a 4-1/2" red wize, and conpect one ead to
eyelet #6. (S-3). This is the most difficult step in the
kit. Tt may be necessary to attach this wire to a bare
section of one of the other wires at eyelet #6. Be sure
afl are soldered together securely, Place this wire to
the rear, berween the fuse clips and the tall capacitor.

Proceed to page 15
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COMPONENT VALUES

All rexistors wrt 1/2 Wait, 5% carbon flm unles otherwise notsd.
Part Nn.

Rl
R2
R}
R4
RS
R6
R7

41,000 ohms
22,000 ohms
22,000 ohms
150,000 ohms
150,000 aluns
22000 ohms
240 ohms £ 2%
220 ohms
10,000 ohms
100 ghms
100 ohms
470 chms
11,000 ohms = 255
130,000 ohms + 2%
100,000 ghims
100,000 ohms
22000 ohms
22,000 ohmx
22,05} ohms
£2 000 ohms
100 ohms
10X} ohms
10,000 ohms
1,000 ohms
10,008 ghms
1,000 ohms
470 ohms
4,700 chms
1,000 chms
1,000 ochms
1,000 ohms
2,700 ohms
2,700 ohms
10 megohms
6,800 ohms

MPS-A-IE
MPS-A-6523
MP5-A-55
MPS-A-13
MP5-A-18
MP5-A-18
MPS-A-6523
MPS-A-G523
MPS-A-63
MP5-A-13

Positive Regulator
MCIBLIRCT
Negative Regulator
MCF8CT

¢

N4

133473
133223
133223
133154
13314
133223
130241
133223
133103
133101
1331
133471
130113
130134
133104
i33104
133223
133823
133223
133823
133103
133104
133103

133103.Y
§331
13

472

102
133102
133102
133272
133272
133106
133682

572001
36201
562002
572002
572001
572001
362001
562001
562002
572002

581001

581002

QA
'\0
133102 N
>

14

a8 Q8age

cla N\

S
@‘ C18
c19
C20

CIl
21
C23
C4
C25
Clh
c27?
C28
CH

D1
D2
D3
D4

F1
Fi

Pl, P2

P3
P4

Tl

220 pF, 1000V, Disc
10 mfd, 3V, Tantalum
220 mid, 6V, electrolydc
220 mid, 6V, electrolytic
470 mifd, 16V, non-
polarized, glectrolytic
0.0068 mfd, 100V, Film
0027 mfd, 106V, Film
VO mfd, 16V, non-
polarized, efestrolytic
22 pE, 1000V, Dise
22 pF, 1000V, Disc
10 mid, 1V, Tantalum

5 pF, 1000V, Disc
0.1 mfd, 25V, Disc
0.1 mid, 25V, Disc
0.043 mid, 100V, Film
(.39 mfd. 10V, Film
22 mfd, 16V, non-
polanzed electrolyic
0.00135 mid, 100V, Film
0.012 mfd, 100%, Film
10 mfd, 16V, non-
polarized, electrolytic
.01 mid, 000V, Disc
0.01 mfd, 1000V, Disc
0.1 mfd, 1000V, DHsc
1000 & F, 35V, electrolytic
1000 F, 35V, electrolypic
100 xR, 25V, electrolytic
100 uF, 25V, tlecirolytic
0.01 mfd, 1000V, Disc
0.1 mid, 25V, Disc

Diode, 1N4002
Diode, IN4OO2
Diode, 1N4002
Diode, 1N4002

Fusc §/16A Slo-Ble 3AG
Fuse 1/32A Slo-Blo 3AG

Dual Balance/V olume
Conirol

Bass Control

Treble Control

Power Transformer

Part No.
2313221
281106
1227
21227

203477
264682
264273

203106
238220
238220
281106
238150
23314
233104
264433
264394

2032217
264132
264123

203106
238103
238103
238103
pa kI LY
293105
203108
293108
23R103
233104

544502
544102
544102
544102

32060
342030

194001
164001
1640

464001
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62 01 Select the Biack/Red lead, trim it apd conpect it to
eyelet #5. (5)

630 Select the Black Yead, trim 1t andd connect it to eyelet
#4.(5).

&4 O Select the Brown lead, trim it and connect it to eyelet
#2. (5). Make sure this eyelet and #4 are sobdered to
the cireuitry.

&5 C1 Prepare & 4-1/2" red wire, and connect one end to
eyelet #12. (8). Pass the other end (hrough the grom-
met between the 1Cs.

660 Prepare a 6" green wire, and connect one end to
gyelet #3. (5). Pass the other end through the sar
grommet. _

670 Prepare 2 7' black wire, and connect one end to the
#11 eyelet nearest the front. (5). Pass the othes end
through the gromumet.

68 O Select the RedfYellow transformer lead, tiim it and
connect it to the center larger eyelet #11. (3).

G690 Select cither of the two Red transformer keads, trim i

\Q .
and connect it to eyelet #10. {S). Trim and comnect  O*° unz?lt:’;tiuckifi?mmm- Thcﬁ
the other Red lead to eyelet #9. (S) @\ lmtch from the wrong side.

\0

7071 Select the main chassis assembly, two sheet me@DY
screws, and the power supply assembly. F
short piece of power cord from the switch ST the
the grommet in the brace adjacent o the tr3 e
The black wire from eyelet 5 of PC-3 g
placed behind the switches. Mount the by
gide of the chassis with the two screws

rh

side.
10 Select the back panel assembly sews of hard-
ware. All of the long wires be benr wowand

you at the cpd of the sock€) Wrips, inside the two
mounting holes to which the brace will be bolied.
They will be sorted intc an wpper group and a lower
group, so you may wish to untangle them now. Fasten
the brace to the hack panel with the screws from the
outside. The back panci goes inside the main chassis
sides.

72 O Select four sheet metal screws and fasten the back
panel to the chassis, Keep the loose wire ends close to
the chassis to aveid any possibility of eye injury as yau
work.

7301 Select the short piece of power cord, and connect the
shorter end to AC outlet lug #3. (5-4). Connect the
longer end to AC lug #2. (§-2).

7401 Connect the short green wire from AC lug #6 10
PC-] cyeler #1. (8).

75 0 Connect the red wire from PC-I eyelet 6 to AC Iug

15

#1. {5-2). This wire is a little longer than necessary
for 120 volt operation. It may be shortened # you
wish. For other line voltages, the extra length may be
needed.

7611 Select the black wire from the switch assembly PC-3
eyeler 5, pass it through the side grommet in the
brace, and connect it to an eycket #11. (5).

771 Select the two shorter black wires which are not num-
bered, and are connected 1o back panel short lugs
10-11 and 21-22. Pass both of these through the
grommet, and connect each to a separale eyclet #11.
Solder botb.

7801 Place the two remaiming shorter black unownbered
wises from back panel short lugs 0-1 and 0-12 inside
the: top and bottom edges, respectively, of the side of

thed&.
790 S¢ plastic wire tie. This will secure the upper
of wires from the rear panel at the slots in the
rear of the brace. Note: These are self-locking,
miust be cur apart, once engaged. Observe the
7% dsail diagram, and first think through the instaltation
of each ohe to give the

We suggest you pass the end
of the tie first through the
upper slot from the power
supply side, arcund the
wires, back through the
lower slot, up throagh the
latch. Pull it tight amd cut off
the excess,

80101 Select another tie, and tam
the chassis over. Secure the
lower group of back panel
wires 8t the near, just as
before, starting from the
power supply side.

As the oumbered wires are finally connected in the
fc:ilowﬁlgmymmayrmmthemmdﬂmwish,
shorten some a bit for neatness. However, bear in mind that
ﬂ:eselengm;hwebmspeciﬁedmmnfmumncm.
squared-off arrangement which wiil wtilize several wire tes
to hold bundles of wires in piace. There are no critical loca-
tions for any wires. We have sllowed for the most direct run
using right angle beads at logical turns. Thus the wires ran
aﬂgﬁumrmmrwdmmmmmmmm‘
the lower wires turn ypwards, Most of the wires pass along
the top frony of the brace before turning forward in ling with
the intersded switch lug.

81 01 Select red wire #3 and connect it to SC lug #2. (S).

8201 Connect green wire #14 o 5C lug #5. (5).
#3701 Connest green wire #4 to 5D log #2. (5}
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84 LI Connect red wite #15 w 5D bug #35. (5).

850 Connect red wire #8 o PC-3 eyelet #15. (82

861 Connect black wire #19 to eyelet #2. (5).

870 Connect green wire #7 to eyelet #3. (S

BE T Connect red wire # 18 o eyelet #4, (5),

900 Connect red wire #6 1w SE lug #4_ (5-2). Be sure
both wires are saldered 1o this and the following lugs.
Take care to avoid buming insulation on adiacent
wires.

X} Conmext black wire #17 to SE lug #10. (5-2).

9140 Connect black wire #5 to SE lug #1. (5-2).

9201 Connect green wire #16 to SE lug #7. (5-2).

%103 Turn the chassis over and coonect red wire #1140 1o
5K Tug #3. (5). This, and the wire in the next step, ac-
tualiy should appraoach the switch from along the bot-
tom of the brace, although the diagram must show it
utherwise,

94 [0 Connect green wire #21 to SR lug #9. (5).

FINAL WIRING

to the left front cotper. Connect it to eyelet #4L. (8).

1020 Place the red wire £#22 alorgside the lower edge of
the brace to the front of the brace, then wpwards o
the top comer of the brace, forward to the front
panel, and along the upper lip to the lefi 1o eyelet
#4R. (S).

103 [ Place the black wire from short lug 0-12 on the back
panet along the lower side lip of the chassia, and con-
nect i1 o eyeles #2R. (8).

104 0 Place the black wire fromt shost lug O- | along the top
chassis lip, and connect it 1o eyeler 421.. (S).

10501 Prepare & 127 green wire. Connect one emnd near the
center of PC-4 (o eyelet #3R. (S). Place this wire up
ard forward to the front panel, wnder the upper Jip
over to She wwiiches, and connect the other end 10 SB
lug #0551

1660 H&ealz“mdwirenndmnnemonemdmeyeht

L. {S). Place this wire also up and under the front
77 , and connect it to SB Jug #4. (S).

Cut two 1™ pieces of the bare wire. These art (o pro-

N ject abave the PC-4 board at eyelets #13 and #4, 1o
\o provide support for and conpect the LED pilot lanp
\@ in the cemuer of the panel. Solder the end of one wire

'\0
leammwinﬂwEhomestmmh.Evmso.ifyﬂuﬁ

tiredd, it is best to stop and come back o it later. Mistak

maosk often the result of fatigue. r?

950 Select the PC-4 circuit board and three 3@%. It
two of these are actually larger, it i the

valume control bushing requires it nedude one
of the larger ones as one of the ount the cir-
cuit board to the front pane! vi control shafts,
The four remaining wires fr back panel, and

the three wires from the gr t, will all &e con-

nected 1o the top of the boafd,

96 0 Connect the black wire from the grommet to PC-4
eyclet #10. {3).

970 Cumectth:gmenwife from the grommet to eyclet
#11. (8},

81} Coanect the red wire from the grommer to eyeled
#12. {5

99 0 Connect the green wire #9 1o eyeler #9L. (5). This
eyelet is in the front corner of the board. Do not con-
fuse it with SR. Eyelets t through 9 on PC-4 have
either an L or an R identification, which must not be
confused.

1000 Connect red wire #20 1o eyelet #9B. (8).

40 O Place the preen wire #11 alongside the brace to the
front panel, and then under the lip at the front across

16

to cach cyeler, and see that they stick siraight up.

108 £] Select the red LED lamp, and note that one lead is
slightly shorter than ihe other. Cut an additionat
1/16” off this lead, so you can easily identify the
ghatter one, Spread the Jeads tp about the same spac-
ing as the vertical wires on the board. The shorrer
lead connecw to the eyelet #13 wire, which is nearest
the switches. The tip of the lamp should project about
1/4" through the center of the round hole in the pancl
when the support wires are vertical. {With the
finished fromt plate in position, the lamp will be held
in place by spring tension from the supporting wires. )
Sotder the lamyp leads to the supports. Here it helps to
have a third hand — or some ingenuity with masking
tape to hold the lamp. Failing that, tin the lamp leads,
and the suppons, and with the chassis upright on it
side, melt a blob of selder on o6 . Then con-
nect the correct iamy lead temporarily to the solder.
Now connect the other lead property, aml come back
and remove the excess solder from the first. Be
careful no sobder splashes anto switches, esc.

In the following steps, since twisted groups of wires enter
all switch lugs from the Left, it is easiest to enter all lugs from
the left a3 well, rather than 2lways emering the lug from the
outside of the switch. This helps to refieve strain on th: bugs,
but you must be carcful to avoid bare wires toucling any
other than the intended erming.

When soldering a wire to an cyelet from the bottom of the
board, be sure 10 leave sufficient bare wire exposed se that a
smpoth solder flow can be observed from the wire to the cir-

canitry.
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1090 Prepare three wires: a 13" black wire, a 19-1/2" red
wire, and a 21 green wire. Start with the black wire
and the preen wire 3/4™ longer than the red wire at
one end, and twist all three together uniformly to
within 1-1/2" of the other end of the black wire. This
group is placed under the PC-4 board, and the
twisted ends are brought up alongside the switches.
Connect the red wire to 54 lug #1. (5). Connect the
green wire to 5B lug #1. {S). Connect the biack vare
to 8B lug #2. (S). At the other end, connect e black
wite to the bottom of the circuit board at eyelet #1L.
(5). Pass the green and red wircs around the ieft side
of the board, berween eyelets 2L and 2R, to the upper
lip on the side, and then back to the back panel. Con-
nect the red wire to input socker lug #51. (8). Connect
the green wire to input socket lug #2. {S),

three more wires: a 13" black wire, a 20-1/2"
red wire, and 8 19 1/2" green wire. Start with the red
wire and the black wire 3/d" longer than the green
wire at one end, and twist all 3 together uniformly to
within 1" of the other end of the black wire. Place the
group upder PC-4, and the twisted ends up past the
switches. Connect the green wire to SA lug #13. (S)
Connect the ted wire to 8B ug #13. (8). Connect the
blark wire 1o SB lug #14. (5). Connect the other end
of the black wire o eyelet #1R, (5). Place the green
amd red wires along the lower side lip, and back to the
back panel. Connect the green wire to socket #12.
¢S). Coonect the red wire 1 socker #13. (S).

1o

11t O Prepare an 8-1/2" red wire and an |17 black Kb
Starting with one pair of emds even, twist
uniformly together to within 1-1/2" of the end

of the red wire. At the evenr cnds, conmect wire
to 88 g #2. {8). Connect the end of
the black wire to S5 lug #3. (3L wires
along the lower front lip of the chasgdyy and conmect
the other end of the red wire to L. {5). Pass
the black wire under the rwisted , and connect
it to eyelet #5L. (S). N

1920 Preparea T green wire and a 9-1/27 black wire. Start
with even ends, and twist these uniformly to within 1
of the other green end, At the even ends, connect the
green wire 1o S8 lug #8, {S}.Cunnnctth:blaﬂwigt
0 55 tug #9. (5). Place this pair along the bottom: lip
of the chastls, and connect the other end of the green
wire to eyeler #BR. {5). Pass the black wire under the
twisted groups, and connect it to eyelet #5R. (5.

11302 Prepare an 8-1/2" black wire and an 11" green wire.
Starting with even ends, twist these to within 1" of the
other black end. Ag the even ends, connect the black
wire 10 58 Tug #4, (5). Connect the green wire to 58
lug #5. (5). Place these wires behind the swiiches,
and connect the other end of the black wire (o eyelet
#6L. (SI. Conmect the green wire to eyetet #71.. (5.

114 3 Prepare 8 9" red wire and a §0-1/2” green wire. Start-
ing with even ends, twist these to within 1" of the
other red end. At the aven ende, conmnect the red wire

1o 85 lug #10. {8). Connect the green wire (o 55 lug
#11.(8). Place this pair behind the swiwches, and ¢on-
nect the other end of the red wire 1o eyelet #6R. (§).
Connect the green wire to eyelet #TR. {5)

You have now completed the wiring. Look each connec-
tior over carcfully, ahd make sure al{ are well soldered, and
clear of adjacent terminals. Clip off any excess wire subs —
particutarly on the switch lugs, so they cannot short across.
Make sure there are no splashes of solder on the circuit
boards that could cavse a short circuit. 1If in doubt about a
particular bridge, check the circpit pattérn on the board
layout found a1 the back of this manunl. Now pick up the
preamplifier and shake it well to dislodge any debris such as
wire clippings.

Make the following specific checks:

= Onihe AC line cord (and the short piece of power cord to
the switch) that there ave no loose strands.

* Make AC outlet luge are soldered.

& There ghwaid be no connection betwesn input socket short
lugs end 2-3, or between 12-13 and 13-14. Also be
dise capacitor teads do not touch the long lugs, or

-Qz}mummm wire woven between input socket

lemdmmmmmﬂMlem

@ ¢ Isthe rear IC on PC-1 insulated with the mica washers and
N3

oylon screw?

+ Are the leads of the disc capacitor on the power swiich
well clear of any metalwork, with the botton installed?
They should be short enough to prevent such an ocour-
Tence.

» Make sure no wires interfere with the motion of each
pushbutton switch.

115 [ Select the resnaining plastic wire tes. These are ased
1o bundie the wires for a neat appearance, 50 precise
location iz not imponant. Slots are punched in the
chassis and brace at some locations to anchor the des,
In ather cases they are simply wrapped around the
wires. When they pass through the chassis shots, be
sure the joint iz inside the chassis so it will not imvpede
installation of the cover or front plate. The. drawing
shows intended tie locations.

17
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1160 Cut two 3" pieces of the heavy solid wire. Bend each
in a 34" wide roundad 1. Ingert these in the
sockets marked “Exi. Patch To and From™ on each
channel, Withowt this jumper {10 cuter ground con-
aection i5 nesdod) the preamp will not work, unless
an auxiliary unit, such as an equalizer, s connected to
these sockers.

1E7 0] Select the 116 amp slo-blo fuse (1732 amp for 220 or
240 voht use) and instalt it in ihe fuse clips on PC-1.
Support the board from below to avoid damage.

Now make sure wires along the lower chassis lips do not
obstaruct holes through which the screws w secure the cover
and bottom plate will be installed. Particularly note the
center hole in the back panel.

11801 Select the bottem plate and six sheet metal screws,
andl inztall it so that the feex are placed toward the
rear of the unit.

11900 Select the black front plate and three 3/8™ (or larger)
nuts. Remove the nut from the stud, and install the
pate, positioning the LED lamp snugly in the hole. If

» loosen the conirol mats to reposition them
slightly. Check 1o see that the switches don't bind, and
tighten the three conmtrol auts. Do not fighten the rut
on the stud more than finger tight. Excessive force
will cause the front plate to bewd.

12000 Select the cover and the four black sheet metal
screws. If you are wsing a serewdriver, mstead of &
14" nut driver to install the sheet metal screws, you
may wish to pre-cut threads in the side holes, by tem-
porarily inserting the screws before the cover is in-
stalled. This minimizes the visk of scratching the
cover on completion. Make sure no wires will be
pinched on wop of the brace, (especially near the
transformer mounting hardware}, and install the
CUVEr.

121 O3 Select the knobs and the Allen wrench. Instal) the
thin Balance knotr on the larger shaft at the left of the
panch, with the parrower diameter next to the panel.
Tighien the set screw so that rotation is syinmetrical
about the ocenter. Install the large koob in front of it
on the smalter shaft, so that its covnterclockwise limit
is at 7 o'glock. Instail the we toae contrel knobs so
that can rotate symmeically from the center

“ﬂa'\?‘yldicator on the panel.
X

122 ove the backing fram the serial number Jabel,
/b instalt it a1 the center rear of the bottom plate.

6\\9 Save the Allen wrench for the knobs, You may wish o
Ysimply secure it to the bottom plate with masking tape.

N
YOUR COMPLETED Xi \HOULD BE NEAT, AND LQOK

MUCH LIKE THES

OTOS. CONGRATULATIONS!

19
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IF PROBLEMS ARISE

Before shipment from the factory, the circuit boards con-
thining active in each DH-10} kit are given 2
tharough electrical checkoul to assure conformity with the
published specifications. Factory wired preamplifiers not
ouly receive separate circeit board checks, bat cach com-
plcwdunit‘utlmmlshiytamdformmfmmamasweu.
Therefore, if o problem arises in use, first check the connee-
tichs between the different components in the system before
assuming the preamplifier (0 be at fault. Be sure the inter-
that each U™ jumper is installed between From and To Ex-
ernal Patch consiections on the rear panel. Be sure that
neither the Tape I nor Tape 2 buttons are depressed uniess
you are playing a signal from a tape recordet.

If peither channel works with any program Source
{Phnnu,TunH,hu;iﬁnryotTape)itishigm}rnuﬁkﬂyﬂm
all scurces would bz faulty. Temporarily bypass -the
p:mtpﬁﬁnbyummcﬁngfmmomofthzhighlwclinpm
sources {Tuner, Auxiliary or Tape) directly 1o the amplifier
inputs. Use the volume control on the amplifier or inpui
gource. If the sysiem works, then the fault s in the
[xmuplﬁmmmmhmdmblﬁ.lfmasymuﬂldm
ot work, fhen the Eanit is most likely in the power amplifier,
speakers, or speaker wiring.

If the LED pilot Iamp does oot Light, this may indicate a
blown fuse in the preamp. The fuse is located on the power
supply circuit board. Afways replace with the same size fuse.
1f a second fuse blows, look for a problem in the preampis
power supply section, N,

A tault in only one channel suggests interchanging
nels 1o detevmine the location of the problem. This be
accomplished by interchanging the appropriate <ab the
fault switches channels when the cables are i at

$

one end, then the fault is located prior 1o hange
point in the sipnal path. I it remains on the channe] as
before, the fault is after the cable switch poid$If you meke a

complete cable interchange at both ends SR Mtansously, and

the fault changes channels, the prob! it the one cable,
Most of the difficulties which are im ki tuile
uhits ean be anributed to i or to poor solder

mnnectiuns.{thmdn@m-askmmcbem

check your work against the Pictorial Diagram, for often one

person will tend to make the same mistake in checking as he

did in building the unit.

When servicing your preamgpiifier we recommend you:

1. Never make circuit changes of any kind withowt first dis-
connecting the AC line cord from the wall. ALWAYS
EXERCISE EXTREME CAUTION WHENEVER
THE COVER OR BOTTOM PLATE 15 REMOVED!

2. Be very careful to never short any transistor leads to the
chassis, the power supply voltages, or to each other when
power i applied.

3. Be careful to use the least amount of heat oecessary
when unsoldering or soldering transistors, digdes or
other semiconductors.

Locating o Fauit
Phono signals connected to the Phono 1 and Fhooo 2 in-

puts of the DH-101 are equalized by the phone preamplifier

and then routed by the selecior switch and control circuitry
to the tonefoutput amplifier. All high level signaks (Tuner,

Aux, Tape) conanect direcily to the control circuitry and

20

Ts v agusion!

tonejoutput amplificr via the selector switches. A difficulty
mthereforehepin—pohtadmmwormeuth:tdmnnﬂlmd
then to the low level (Phono) or high level sections.

For example, if onty the right channel plays in the Fhono
moxde, yet both chanaels play in the Tuner mode, then we can
deduce that the Bault sxists in the left phiono section, This can
be verified by waking signals from the Tape Outputs into the
pnwmrpliﬁetdimly{thhepowampﬁﬁahmmm
amplifiers,

I there is no output under any conditions from the left
channel, then we can deduce that the fanlt probably lies in
the left wonejoutpt amplifies.

Huso 2l Noise

The DH-101 is inherently huc Eree, and hiss is at the low
levels associated with state of (he art designs. Therefore hum
andfor hiss should only be heard when the volume control is
rotated way beyond normally loud listening levels.

If am i on both channels when the volume con-
down (fulk CCW), then suspect thay either or

supply IC regulaiors may be shorted from

a wire between the turmiable chaasis and
K screw on the DH-101. Alternately, i the turn-
table is afready grounded, try disconnecting that groutut.
Sometlmes it is necessary to experinent with interconnecting
grounds between differing picces of equipment, and with a
separate “earth” ground to a water pipe, Use the fewest num-
ber of ground interconnections that accomplishes the pur-
poze. Some types of interferesice require sepatate grownd
oonnections; in other cases it raises the noise level,
Phono Preamplifler

If there is & malfunciion in the phono preamplifier, the
chances ave that ehe maliinction is caysed by a shorted or
open ¢lectrolytic capacitor (very rare), failure of Q3 or O4
{almost as rare) or failure of Q1 or Q2 {more likely).
Substitution with transistofs knows: o be good (sach as from
the other channel) is the best diagnostic technique. First be
certain that no external cawse would induce filure in the
replacement transister, however.
High Level Aaglifier

Malfynction of the high level tonejoutpat amplifier will
almost always be caused by transistor failure. The most likety
culprits are Q5 and Q7. Substitution is the easiest lest.
Power Supply

The power supply consists of a fult wave bridge rectifier
circuit fltered by a scries pair of 1000 uf capatitors,
followed by an JC regulator. With normal line voltage, the
DC voltage actoss each of the 1000 uf filters should be 29
volis, and the peak 1o peak ripple should be 8.2 volis. The
DX voliage at the oatput of the regulators should be 18
1.6 volts, and the ripple and noise should be below 2mv peak
to peak. The integrated circuit voltage regulators are short
clrcuit and simply wrn off if their cutpats are
shorted. When the shoit is cleared, they resumée nonmal
operation. The power supply is substantiaily overdesigned in
order to accomadate extreme line voltage variations, tom-
perature extremes, and the inclusion of the optional pre-
preamplifier. Thus the likelihood of malfunction is remote.
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BECTIFES AND FHTER

CIRCINT 8SCRIPTION

The DH-101 preamplifier consists of four
five when the optional moving coil cartridge head ier
or pre-preamplifier is inswalled). These arc the by,
the phono preamplificr, the tone control nutpu\ plifier
and the switching circuits.

The power supply is designed to deliver
volt DCmrruntmralinevnttagevari i
volts. Similar line voltage variaions
when the unit is connected for ofL nominal 100,
220 or 240 volt lines. The circuit ig Booventional in that it
usesatmnafmmufmsteppmduwnmelmemltagetothe
required level. Rectification is accomplished in a capacitor
input 1ype filter. Regulation and additional filtering is per-
formed by heat sunk [C regulators.

Both the preamplifier and the tone control cutput
amplifier wtilize all puth-pull complementary pair type
amplifiers. The preamplifiar version & arranged so that the
feedback is returned to the etnitiers, to minimize emitter im-
pedance and its associated noise. The catput amplifier util-
izes a complementary differential amplifier input arcange-
ment to provide high impedance inputs for both the feedback
and inpat gignals. The complementary atl push-pull design is
what gives these circpits such oustanding pulse and transient
response characteristics and low distortion,

The phono amplifiers consist of (wo stages with a feed-
back loop around both stages. The required equalization for
record playback is incorporated in this feedback loop.
tdewlar attention was paid in this design to having adequate
driving signal info the low impedance of the feedback loop.
In this way, the phono section can delfives very high signal

lated 4- 18
of 105 ta 130
accomadated

2

cutpats at all frequencies, including those above the audio
range. As a consequence, the acceptance level of the unit in-
creases with frequency, so that high Grequency transient sig-
nals {clicks and pops, etc.) will not tend 10 overload the
audio rangs.

The circuit arrangement maintaing .a constabt input
impedance at all frequencies of interest, to avoid problems of
undesired cartridge interaction,

As meationed in the Instaliation section, the DH-10k has
an input capacitance of about 30 pF, plus a 220 pF phonp in-
put capacitor. This capacitor is shown as C1 in the schematic
disgram, the circuit bpard diagram, and the pictoriel
diagram. If your cartridge requires mvinimal capacity, C1 can
be removed, or it can be changed if your cariridge requires 2
different valee of capacitive load. Remember 1o include the
capacitance of the turntable beads when determining the
proper value of capacitor to load your canridge.

The tone conteol amplifier is also a feedback pair of
stages, and the control action is derved by the addition or
sultraction of feedback a1 the exiremes.

The switching circuits are conventional, altdwough the use
of precision push button selector switching is unique in a
design which is supplied in kit form, as well a3 fally assem-
bled,

Outputs to tape recorders and to exernal ynits 10 be
parched in are buffered through 1,006 ohm resistors so that
the input inading of associsted equipment does pot act as a
burden on the preamplifier circuitry,
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SERVICE POLICY AND LIMITED WARRANTY

The DH-1{1 Preamplificr has been carefully engineered
to provide many years of wse without requiring any mainte-
TENCE of SeTVicing.

Factory assembled units are swhjected to a battery of
physical and electrical 1ests before shipment. The circuit
board assemblies of kit units are similarly tested prior to
shipment. In spite of all this testing, shipping damage does
occur, kits are not aszsembled properly or somecne “goofs”
and service and/or mainenance witl be required. The David
Hatler Co. provides complete service facilities at the factory
0 make any THCCSSArY Tepairs

It is the owner's responsibility ro rerurn or thip the unit
Jreight prepaid to the factory service departmeny. Unies ghip-
ped freight collect will not be accepted. For unils to be
repaired under warnanry a doted bill of sale must accompany
the unit.

Shipment should be made via UNITED PARCEL SER-
VICE. Parcel Post is not a safe way to ship electronic equip-
mens. The factory will not be responsible for damage cansed
by pearce] post shipment and repairs will be made at the
awner’s expense. When shipping yvour DH-101 be sure 1o in-
sure it for the full value of a wired wnit.

Use the original carton and packing material to ship vour

wpﬁﬂm. Enclose with the unit the following informa- @

N

1. Complete shipping address (Post Office box numbers:
not acceptable), \77

2. The serial number.

3. Copy of dated bill of sale if repairs are to béybhde under

4. Description of the malfunction. Ifémittm please
note. y

3. We also suggest further identj the unit as yours by

putting a label an the bottom df tieing 4 tabet with your
name and address on the lime cord.

All service work is goaranteed fiw 90 days,

Warranties apply to the original purchaser only. Warran-
ties are void if:

1, The preamp has been cither phoywically or electrically
abused or wsed for some purpose for which it was not
designed.

2. The preamp has been modified without factory
authorization.

The mansformer warranty i5 void if the leads have been
cut powr shoat for rexse. I you think a transformer is defective
the leads myst be ymsoldered, not cun for ils retowrn.

Technical assistance to help vou locate the source of a
problems may be obtained by writing the Technical Services
Department. It is hetpful to know the serial number of the
unit and Its of any tests you have performed.

FOR KIT-BUILT UNITS
in a BPH-101 kit are warmranted for a fufj year
purchase date. I a defective component is found on
a clpuit board or in a kit, simply return the individual part 10
prepaid together with the serial number and the
date of purchase, and it will be replaced at no charge.

If you cannot locate what is wrong with your DH-191,
return it to the factory along with a copy of the dated biil of
sple and a check for 325. If the difficulty is a defective part,
the unit will be retarned prepaid to you and your $25 less the
shipping charges will be returned to yow. If the problem is
found to be an ecror in your assembly of the unit, the onit
will be put in proper working order and then retumed to you
(freight prepaid within continentai U.S.).

This' warranty is void if the kit has not been completely
asserubled or if other thai rosin core solder has been osed.
Lnits assembled with acid cors solder or paste Aux will be
returned unserviced.

WARRANTY FOR FACTORY ASSEMBLED UNITS
The DH-101 is warranted for a full year from the
purchase date including parts and labor and shipping costs
from the factory to the owner within the continental [1.5. The
owner is responsible for returning the unit to the factory and
must submit a copy of the dawed bifl of sale.
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KIT PARTS LIST

Minor variations may sometimes be encountered in
value or appearance. These will not affect performance.

Delicine Trems Enveiope

I Fuse, )f16 armpere, slo-ble
o 1132 ampere, slo-blo {230v)
LED pilot lamp, red

|

Feet, rubber
Grommet, rubber
Lug, solder terminal
Mut, #4-40 KEP
Nut, #6-32 KEP (one on panel)
MNut, 35"

or 1 aof these may be larger
Nut, knurled round thumb type
Screw, #4-40 x 5/16"
Screw, #6-32 x 1,27
Screw, #6 sheet metal thread
Screw, #6 shest metal, biack
Screw, #4 nylon plastic, 3/8"
Set Screw, Allen #6
Strain Relief, plastic
Wrench, “L" shape, Allen #6&

- celuua

-—-J—-IL--&;U\

Part Nop.
342060
MM30
596001
865001
696001
600002

0
b
N

1
15
1
1
1

1
1
!

Front Piate, black anodized

Knoh, tone conrol

Knoh, balance control

Knob, volume conteol

PC-1 Circuit Board Assembly

PC-2 Switch Board Assembly

PC-3 Switch Board Assembly
Circuit Board Assembly

outlet

le pair, apdio

§38

gor, disc, 0luf @ 1000w,

, dise, Lpf & 25v.

1 socket strips, 11 position

1, serial number

1 Set, numbered wire tags
Line cord, with plug
Power eord section, 107
Transformer, power
Wire Ties, plastic
Wire, black #22
Wire, green #22
Wire, red #22
Wire, bare solid #22, 27
Wire, bare solid #8, &

Part Ng.
F11001
F11002
1003
T11004
TH003
THO06
61001
164001
164002
764003
993001
993002
993003
03004
351000
322072
238103
233104
EFRLHH
EOBDO1
208100
220m
322002
464001
2934001

310003
310004

23
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SPECIFICATIONS

PHONO PREAMP SECTION
Type: Discrete transistor (no integrated circuits)
Rated owntput: 3 voltz, §0Hz to 100 kHz
Maximeom owtpst: 7 volts, 20 Hzto 20 kHz
Total Harmnooic Dixtortion: [ess than 0006% @ 1 kHz and 3 volis out
Slew mate: |2 volts per microsecond
Phooso overload: 180 mV @ | kHz; 1.8V @ 20kHz
hono cartridge imleraction at 20 kHz unineasyreable
Hirt and moise: A" weighted 86 dB below 10mV, 1 kHz input
Frequency response: Comiplies with BIAA specification 40 Bz to 15kH: = 0.5 4B
Hi-pass filter: In accordance with proposed RIAA revision
(IEC publication 98, Amendment No. 4, Sept 1976)
Gaix: 34 dB & 1kHz
Input impedawee: 47 k( in parallel with 250 pf*
*“Input capactty can bt nodified to cotfocm with Garbridgt i Above vilbet Il be added
1o capwcity of Donmocting cables todatermine total cartridgo boad.

TONE CONTROL SECTION AND HIGH LEVEL A@LIFIER

Type: Discrete transistor (1o integrated circuits}  y >

Raoted sttpat: 3 volts, 10 Hz 1o 100 kHz &

Maximum owtpot: 7 volts, 10 Hz to 100 kHz

Total Harmonic Distortion: 1.essthan .I)le z to 20 kHz at rated output

Skewrate: 12 volts per microsacond L

Rise time: 2 microseconds o
Hum and wolse: “A" weighted: 90 dB 1volt
Freguency resposset + 0.0, —0.25 0 Hz o 20 kHE
Gaiw: 2048 + 1 dB

Tuput impedsmre: Greater than

Bass comtrolt Type: Moving i with variable turnover frequency.
Amount £ 12dB &

Treble cemtrol: Type: Shelyips with fixed turnover frequency.
Amount: = 10H kHz

GENERALSFEC] TIONS

MNiusmher of i 28 transistors, 2 integrated circuit power supply
regulators, 4 1LED

Impmts: Two tuner, auxiliary, two tape recordecs

Dutpuis: Twg) {buffered} and one program

Provision for patcking in externsl equipment

Controls: Vohune, balance, hass, ireble, tape dubbing, input switching, mono-stereo,
tone control engage, power on-off

Intermsodulation dstortion: At normal levels of operation, IMD, whether SMPTE or
CCIF, from photve input to preamplifier outprat is below the residual of currently
available instraments

AC voltage: 100/120/200/220/240, 50/60 Hz

Fower consemption: 3.5 watts

AC comvemience outlets: 2 switched, § amp continuous, 72 amp surge;
2 umswitched, 5 amp continuoos

Desligned 1o requiressents of Underwriter Laboratories Specification UL-1270

Sipe: 13.75" wide x 3.25" high x 8.5 deep (35 x .25 x 21.5 cm).
Knohs project 17 (2.5 om)

Shipping welght: 9 1bs. (4 Kg}

INet weight; 8105 (3.6 Kg)

AN specifications are suliject to change withott notice.
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