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MODEL HF-85

STEREOPHONIC PREAMPLIFIER

general description

GENERAL

The EICO Model HF-85 is a complete high fidelity ster-
acphonic control center. It offers practically every con~
trol and switching facllity anyone could want in a physi-
cal design adaptable to any type of installation. With it
you con select, preamplify and control accurately, any
stereophonic source, whether 1t be from tape, dlscs or
broadcasts. Every control facllity is both useful and ef-
fective.

Extremely low distortion, bordering on the immeasurable
(even at high output levels), precludes any degradation
of quality from the best modern program sources.

The HF -85 is self-powered, utilizing afull-wave rectifier
tube power supply. It works in conjunction with any two
high quality power amplifiers, such as the EICO HF-14,
HF-22, HF-30, HF-35, HF-50, and HF-40.

FEATURES

l. Separate low level input in each channel for mag.
phono, tope head, and microphone. Circuitry carefully
designed to provide the high gain required by tape heads
and high quality, low output mag. cartridges without hum
and noise problems. A front panel switch permits choice
of the proper NARTB tope head equalization for either
7 1/2 & 15 or 3 3/4ips tape speeds.

2. Separate high level inputs for AM tuner, FM tuner,
and FM Multiplex. Also two auxiliary A inputs (one in
each channel} and two auxiliary B Inputs (one in each
channel). Input selector switch on front panel has posi-
tions for feeding FM tuner output to one channel and AM
tuner to the other, or FM tuner te one channel and FM
Multiplex adapter cutput to the other.

3. Independent level controls that may be operated sep~
arately or together with a built~in clutch,

4. Distortionless, 3-stage, independent bass and treble

fone control circuits In each channel. Each tone control
circuit consists of o feedback amplifier pair {30db of feed-
back) driving o true variable crossover, feedback tone
control stage. Bass and treble contrels do not interact
with each other or offect the level. Bass controls in both
channels and treble controls in both channels are concen—
tric. Controls may be operated individually or together
with a built=in clutch.

5. Fietcher-Munson loudness compensation for low level
listening which may be disabled by front panel slide switch.

. Extremely versatile function selector permits listaning’
to each channel separately for checking purposes; onstereo
listening,to reverse the channel connections; on mono~
phonic record playing with a stereo cartridge,to mix the _
two channels for cancellation of vertical rumble; on mon-
ophonic tuner,to have the channels unmixed so as not ta.,
introduce extraneous noise from the unused input,

7. Low impedance output Yo tape recorder, useful on all
inputs. Qutput to main amplifier impedance permits use
of up to 40ft, of 25mmfd/f1. shielded audio cable before
response at 20, 000 ¢ is affected.

8. Hum balance control, pilot lamp, convenience out-
lets,

?. New "low-silhovette” construction matches EICO
tuner. Very attractive when placed on a shelf or out in
the open, yet permits easy console Installation with full
shielding and adaptability to any panel thickness. §m-
ploys one piece horizontal chassis {cadmium plated steel)
attached to the centers of two side pieces (brown enameled
steel), Unit is self-supporting for easy servicing top or
bottom. Perforated steel cover (metallic-geld painted)
slides in and out on rails in the side pieces. A bottom
plate and front bezel (both brown enameled steel) plus a
solld brushed brass control plate complete the assembly.
Controls may be used as either concentric or ganged with
built-in ¢lutch mechanisms.




SPECIFICATIONS

Frequency Response: #0,3db 5-200,000¢ at any level
Upto 3V RMS out. (Measured from high level In-
puts with level controls set at maxImum and tone
controls electrically flat. )

Sensitivity {Input for 2V RMS output ot 1000cps: Mag.
Phono-1mv; Microphone-1mv; Tape-Head-0.5
mv; High Level Inputs ~0. 17V.

Hum & Noise: Mag. Phono - 60db; Microphone-60db;
Tape Head ~50db; High level inputs - 75db. (For
low level inputs, values given are equivalent
noise Input in db down from 10mv input level.
For high level inputs, value given is equivalent
noise input in db down from 0. 5V input level.}

im Distortion {60 and 7000 cps at 4 : 1):

IM DIST, YV RMS OUT
0.02% 0.5V
0.03% .oV
0.04% 2.0V
0.07% .0V
0.11% 4,0V
0.17% 5.0v

Harmonic Distortion (20-20, 000cps): 0. 1% ot 3V RMS
out; 0. 15% at 3V RMS out.

Tone Control Range: At 10ke: 15db boost, 15db cut; at
50¢cps: 15db boost, 15db cut,

Equalization: Phone -RIAA; Tape Head - NARTB for 15ips
and 7 1/2ips, 3 3/4ips.

Output to Tape Recorder Impedance: 1,400 chms,

Output to Main Amplifier Impedance: 8, 000 ohms.

Tubes: 5- 12AX7/ECC83, 1- 6X4
Size: 3 5/8" high, 12" wide, 8 1/2" deep.

Weight: 9 1/2 bs,



GENERAL

a) HEAT DISSIPATION (VENTILATION): In common with
other electronic equipment, the HF-85 produces consid-
erable heat in normal operatien. Unless continuous and
adequate air flow is obtained around the heat producing
elements, these elements will over=heat and their useful
life will be reduced.

Adequate ventilation will be provided if the HF-85 is
installed inan open-back console provided that the top of
the unit is spaced at least two inches below any shelf
mounted cbove it. If the cabinet is enclosed at the rear,
provide several large holes or slots os low down and as
highup inthe cabinet back as possible. As an alternative,
holes may be provided in the sides, bottom, or top of the
cabinet. The important thing to remember is that effective
ventilation requires provision for cool air to enter at the
bottom and hot air to leave at the top.

If the HF-85 is not installed in a console, it may be sit-
vated on an open surface or on a shelf of a bookcase.

Four rubber feet are also provided so that it will nof mar
the surface of furniture on which it is placed.

b) EASY ACCESS TO CONTROLS: Mount the preampli-
fier at a height which will permit easy manipulation of
the controls.

¢) ACCESSIBILITY TO PARTS: Tubes are the most fre-
quently replaced items in electronic equipment. If the
preamplifier is installed in a¢ console, sufficient space
should be alloted to reach and remove any tube in the
unit. Furthermore, input and output terminals of the pre-
amplifier should be accessible to permit easy interchang-
ing of system components for comparison. if antennas are
strung around the back of the consele in which the pre-
amplifier is installed, arrange them so they will not in-
terfere with access 1o the unit,

d) ACOUSTICAL ISOLATION: If preamplifier and speaker
are installed in the same cabinet {not recommended), pro~
vide sufficient separation to minimize mechanical specker
vibration reaching the preamplifier which may result in
microphonics and howling. The minimum separation Is a-
bout one foot. A bdffle, usually the preamplifier mount-
ing shelf, should be present between preamplifier and
speaker, In extreme cases, it may be necessary to mount
the preamplifier on sponge rubber pads.

CONSOLE MOUNTING

a) Operations on conscle front panel preliminary to pre-

amplifier mounting: (1} Tape the panel template provided
to the face of the console so that the top of the mounting
surface line on the template is level with the top of the
amplifier mountingshelf. {(2) Use an awl ornail to pierce
the centers of the four extreme outers holes for mounting
the control plate, to transfer their locations to the con-
sole ponel beneath. (3} Trace out the rectangular cutr-
out withan awl or nail and then pierce the centers of the
four 1/2" holes, one in each corner of the cutout. (4)
Remove the panel template. (5) Drill the four 1/2" holes
in the console panel, one in each cotner of the rectan-
gular cutout area. Cut ouf the rectangular piece with a
keyhole saw, using the four 1/2* holes os starting holes.

b} Preamplifier mounting in console: {1) Pulloff the con-
trol knobs. (2) Remove the four screws that fasten the
bezel to the side pieces and remove the bezel. (3) Re-
move fthe two screws and nuts that fasten the control plate
fo the bezel, The bezel is not used in consele mounting.
{4) Fasten the control plate to the console panel with the
two #4x 3/8 wood screws supplied. (5) If the rubber feet
have been inserted in the bottom plate, remove them.
(They may be pried out with a thin screwdriver.) (6)
Place the unit on the mountingshelf and slide it forward
until the slideswitch support brackets are up against the
panel and both slide switches accessible from the front;
the control shafts should be approximately centered in
the corresponding holes in the contral plate. {7) With
sharp pencil, draw the outline of the side and rear bottom
edges on the chassis shelf. As the bottom plate falls short
of the full width by 3/16" on each side, draw new side
edge lines 3/16" inside the original side edge lines. (8)
Now remove the knobs andtake the chassis off the shelf.
{?) Remove the & screws whichfasten the bottom plate to
the chassis, (10) Place the bottom plate exactly in the
outline drewn on the shelf and mark the position of the
center hole on the left side and the center hole on the
right side. (11) Remove the bottom plate and drill each
of the marked holes on the shelf to a diameter of 1/4".
(12) Refasten the bottom plate to the chassis, with the
four of the six 8x 3/8 screws previously removed, using
the two holes at the rear and the two holes at the front
of the chassis. (13) Replace the chassis on the shelf,
positioning it exactly in the outline previously drawn,
and restore the knobs, This time make sure that the in-
dicator dot on eachknob agrees withthe control position.
{14) From the botfom side of the shelf, insert a#8x 1"
screw, with a1/2" flat washer against the head, through
both the left and right side centsr holes. These screws
engage the stamped nut over each hole on the chassis
flange and when tightened secure the chassisto theshelf.




GENERAL

a) INPUTS: There are identical pairs of MAG. PHONO,
TAPE HEAD, MICROPHONE, AUXILIARY A, and AUX-
ILIARY B inputs —one of each pair in channel 1and chan-
nel 2—and each is identified accordingly by the suffix
lor 2. The MAG. PHONO, TAPE HEAD, and MICRO-
PHONE pairs of inputs are all "low level" Inputs, mean-
ing that they all feed through a preamplifier/equalizer
stage in either channel 1 er 2. The AUXILIARY A and
AUXILIARY Bpairs of inputs are "high [evel " inputs, mean~
ing that they enter either channel 1 or 2 at a point after
the preamplifier/equalizer stages. The AM, FM and FM-
FM Multiplex inputs are also "high level inputs", which
are internally selected in pairs —one for each channel
— by the SELECTOR switch. At the TUNER, AUX, posi-
tion of the MODE switch, AMonly is selected at the AM-
FM position of the SELECTOR switch, and FM only is
selected af the FM-FM MULTI. position of the SELECTOR

switch.

1) MAG. PHONO 1, MAG. PHONO 2: These inputs
are intended for the two outputs of a stereo magnetic cart-
ridge, or for a stereo ceramic cartridge with adaptors.
Four-terminal cartridges (each sensing element brought out
to a separate pairof terminals) are generally advantageous
as compared to three~termingl cartridges (one terminal of

~ each sensing element brought out to a common terminal)

because the possibility of incregsed hum due to a ground
loop can be avoided. The correct method for wiring a
four~terminal cortridge Is shown in Fig. 1. (If the cart-
ridge is a three~terminal type, the two inside contacts
of the cartridge shown in Fig. 1 are effectively replaced
by a common terminal.) The loading presented to each
output of the cartridge by each MAG. PHONO input is
100, 000 ohms.  If a lower loading resistance is required
by the particular cartridge used, connect a shunt resistor
of appropriate value from each outside terminal of the car-
tridge to the center (common) terminal. This can be done
actually by mounting a 3-post terminal strip on the under~
side of the phonograph mounting board at a point near the
lead break-out fromthe pickup arm. These shunt resistors
are then wired to this termlnal strip as shown in Fig. 1.
The valve of each of the two shunt resistors (Rg) can be
determined from the desired loading resistance {Rj) by this

formula Rg = 100, 000 x R pme
100, 000 - R|
STERED MAG.

1.8

FIG. 1

or this table; for R| = 50KQ, use Ry = 100KQ; for R] = 33KQ,
usa Ry = 50KL2; for R] = 25K0, use Ry = 33KQ.

* NOTE: All ceromic cartridge manufaciurers have de-

veloped simple networks which when connected to the out-
puts of their cartridges result in o characteristic identical

to that of magnetic cartridges. By interposing the re~

commended adaptor for the particular ceramic cartridge

between the cartridge outputs and the MAG. PHONO

inputs of the amplifier, it is possible to use the MAG.

PHONO inputs for the ceramic cartridge with excellent

results. Adaptor networks are given in the literature for
the particular ceramic cartridge and can be built on a

terminal strip mounted on the underside of the phenograph
base, or may be available in convenient component form

from the cartridge manufacturer. Stereophonic crystal

cartridges (Ronette "binofluid" OV and BF40) can be con~

nected directly to auxiliary high level inputs,

2) TAPE HEAD 1,TAPE HEAD 2: These inputs are intend-
ed for direct connection to stacked stereo playback heads.
The tape heads can be either two~track or the new four-
track type. A front panel slide switch permits choice of
NARTB tape head equalization eitherfor 7 1/2ips or 3 3/4
tape speeds. Note that the equalization required for the
new four-track type at the standard 3 3/4ips tape speed
for four-track is the same as for the older two-track at
7 1/2ips. The TAPE speed switch is therefore set at 7 1/2
for both two-track at 7 1/2ips and four-track at 3 3/4 ips.
The 3 3/4 position of the TAPE speed selector is set at
3 3/4 for playback of 3 3/4ips two-track tapes on two-
track machines. The loading resistance presented by each
tape head input is 1megohm. Appropriate shunting resis~
tors can be installed in the tape deck if the loading re~
sistance specified for the particular heads is substontially
lower.

3) MICROPHONE 1, MICROPHONE 2: These inputs are
intended for receiving the output signals directly from
two separate microphones. !t is preferably that the micro=
phones used be of the high impedance type.

4) AUXILIARY Al, AUXILIARY A2: These inpuis are
intended for either a stereophonic or monophonic high
levelsource. A stereophonic high level source might be
a stereo tape deck with built-in playback equalization
for both tracks. A menophonic high level source might

B - =

TO MAG, INPUT 1

TO MAG. INPUT 2




be a monophonic crystal cartridge or tv sound, Plug a

monophonic source into AUXILIARY Al, leaving the AUX~
ILIARY A2input unused. Note that the input impedance
at all these high level inputs is 0. 5 megohm, which is

too low for ceramic cartridges requiring 2 to 3 megohms
input impedance. For ceramic cartridges, use the MAG.
PHONO inputswith the simple adaptor networks recom-
mended by the manufacturers.  For stereophonic crystal
cartridges (Ronette "Binofluid" OV turnover and BF40sin~
gle needle), the 0.5 megohm load provided at the high
level inputs is exactly the loading impedance required.

5) AUXILIARY B1, AUXILIARY B2: Same as for AUX-
ILIARY Al, AUXILIARY A2 above.

&) AM: This input is intended for AM tuner or the AM
output of an FM-AM tuner where the FM and AM sections
are independent.

7) FM: This input is Intended for an FM or FM~AM tuner
whers the FM and AMsections are not independent. Also
the main carrier or equivalent output from an FM Multi-
plex adaptor,

NOTE: A shlelded cable with a shielded "phono-type"
plug should be used to connect from each of the above
mentioned sources to the corresponding amplifier input
jack. Unless the source has a low-impedance output such
as a cathode follower (with which up to 50fi. of cable
can be used), use the shortest possible connection and
low~capacity shielded cable {coble having as low as 25
mmfd capacitance per foot is available).

b) OUTPUTS TO TAPE RECORDER: The TAPE QUT CH. 1

and CH. 2 Jacks permit feeding the channel 1 and chan-
nel 2signals to a sterec tape recorder. With a monophonic
source connected to a chaonnel 1 input, the TAPE QUT
CH. 1 jock is used for feeding out to a monaural tape re-
corder. Low-capacity shield audio cables with RCA-type
phono connectors at the endmay be used in lengths up to
50ft. to connect each jack to the tape recorder inputs.
Note that any inputs chosen by the SELECTOR switch feed
out through these jacks. All inputs are affected by the
LEVEL control and the LOUDNESS compensation switch,
but not the tone contrals.

c) SIGNAL CONNECTIONS TO MAIN POWER AMPLI-
FIERS: The PREAMP QUT CH.1 and CH. 2]acks are each
connected to the input of a basic power amplifier*, The
two busic power amplifiers may be separate or combined
on one chassis. Low capacity shielded audio cables with
RCA-type phono connectors at the ends should be used in
lengths up to 10 feet normally. If the cable capacity is as
low as 25 mmfd per foot, lengths up to 40 feet may be used

if necessary. However, the shortest possible cable length
should always be used.

* NOTE: If the user already has an integrated amplifier
from his original monophonic system, it may be used as «
basic power amplifier by connecting to one of its high
level inputs (tuner, radio, auxiliary), setting its fone con-
trols to the "flat" positions, its loudness compensation
control or switch (if any) to where it has no affect, and

its level control to maximum. In the case of the EICO
HF12, HF20, or HF32 integrated amplifiers, a more direct
connection to the power amplifler sections may be made
by connecting to the TAPE OUT facks of these units, set-
ting the LEVEL control and LOUDNESS control (if any)
to maximum. In the case of the EICO HF52 integrated
amplifier, connect to the ELECTRONIC CROSS-OVER
OUTPUT jack andsnlp the connectionbetween the ELEC~
TRONIC CROSSOVER INPUT & QUTPUT jacks inside the
chassls; the control settings on the HF52 are then im-
material. EICO now offers a complete line of basic power
amplifiers which may be used in pairs for stereo. Included
are the HF&Q (60watts rated) HF50 (50 watts rated), HF35
(35 watts rated), HF22 (22 watts rated), and the HF14
{14 watts rated).

d) POWER CONNECTIONS: The power cords of the

basic power amplifiers, the tumtable, and the tuner may
be inserted in the convenience outlets provided on the

rear chassis apron. The receptacle marked T17VAC is

intended for use primarily with a phonograph and provides
117VAC regardless of whether the power switch of the
amplifier is turned on or off in order to protect the phono-
graph mechanism. The receptacle marked 117VAC
SWITCHED is "llve" or "dead"” depending on whether the

preamplifier power switch is turned on ot off and is in-

tended primarily for use with the basic power amplifiers,

The recommended method is to plug the line cord of one
basic power amplifier into the 117VAC SWITCHED re-
ceptacle of the HF85 and the line cord of the other basic

power amplifier into either convenience receptacle on

the first power amplifier. Tunersand otherdevices which_
may be turned on and off with the preamplifier power
switch should be plugged into the remaining receptacles
on the basic power amplifiers.

HUM ADJUSTMENT

After checking the preamplifier for proper operation, re-
move all input cables to the preamplifier and make the
following control settings which hold throughout the proc-
ess of hum adjustment: SELECTOR switch ot PHONO,
MODE switch at STEREQ NORM., both LEVEL controls
at 10, LOUDNESS compensation switch at OFF, both
BASS controls at O, both TREBLE controls at -5, The pre-
amplifier should be connected to the two basic power
amplifiers which must in tum be connected to the two
speaker systems. The two speakersystem must be in phase
and placed near one another for this adjustment, Connect
the line cordsof the twobasic power amplifiers as recom-
mended in POWER CONNECTIONS above. Piug the
preamplifier line cord into 117 VAC wall cutlet. Touch
one end of a length of hook~up wire to the preamp chassis
and check for a spark when the other end is touched to
an unpainted chassis point on both power amplifiers, If
a spark oceurs in either case, reverse the prong position
of the line cord plugfor that power amplifier. Nowplace
your ear close to both loudspeckers and listen to the hum
level. Reversethe prong positionof the preamplifierline
cord plug in the wall outlet and listen again. Choose
the prong position giving the least hum. Now connect the



tuner input connector to the appropriate input jack on
the preamplifier and with the tunerset inbetween stations
and the tuner volume control set at minimum, find the
prong position of the tuner line cord in one of the con-
venience raceptacles on the basic power amplifiers that
gives the least hum. Finally, connect the phono Input
connectors to the PHONO CH. 1 and CH. 2 inputs (sterec
mag. cartridge), or through the recommended adaptors to

operation

these inputs (sterec ceramic cariridge), or to one set of
auxiliary A or B inputs (stereo crystal cartridge)and do
the same with the power plug of the turntable (turntable
off and pickup arm at rest position) using the 117VAC
convenience receptacle on the preamplifier. When all
of this 1s completed, adjust the hum balence control on
top of the preamplifier chassls for least hum.

PRELIMINARY: Be sure all tubes are firmly seated in their
sockets and that the tubeshields are making good contact
with their bases. As initial adjustments, set these controls
os follows: LEVEL contrels 1 & 2 at 0, BASS confrols 1 &
2 at 0, TREBLE controls 1 & 2 at 0, LOUDNESS compen-
sation switch at QFF, Turn the system on by setting the
POWER switch at ON. Please note that in the instructions
that follow, it is assumed that o stereo pickup and/or o
stereo tape head is being employed in the system.

LEVEL, BASS, & TREBLE controls: The LEVEL, BASS, and
TREBLE controls each consist of two concentrically mount-
ed controls, one in each channel. A built=in clutching
device is effective when the smaller diameter inner knob
(Amplifter 2 control) is pressed tn against the larger di-
ameter cuter knob (Amplifier 1 control). At the in{clutched)
position, turning either knob will cause both knobs to turn
together, to make the same odjustments in both channels
simuiteneously. The clutching device is disengaged when
the smaller Inner knob Is pulled out, making it possible to
turn and adjust each of the controls independently. Please
note that the clutching mechanism is designed to permit
slipping, so that either the inner or outer contrel can al-
ways be turned to either minimum or maximum even if the
other control is engaged to it ina more advanced position
in the desired directionof tuming. The optional clutching
arrangement just described in intended to be used in the
following manner: to adjust level balance, bass balance,
and treble halance between the two channels {(to accomo-
date the inevitable gain differencesbetween channels due
to tolerances and aging of components, loudspecker re-
sponse differences, room acoustics), the controls are dis~
engaged for independent adjustment; once balonce has
been achieved, the controls are engaged to permit sim«
ultaneous adjustments of level, bass and treble in both
channels for different records, program material, and de-
sires as to listening level,

SELECTOR Switch: The SELECTOR switch selects corre~
sponding pairs of inputs to both channels. The progrem
source being fed to any of these pairs of inputs may be
either stereophonic or monophonle. The MODE switch
tekes care of setting up the preamplifier according to the
type of the program source (stereophonic or monophonic,
tuner or phono, etc,) and also performs other functions
detailed in the description of the MODE switch. The
AUX A, AUX B, AM-FM and FM-MULT! are all high

level pairs of Inputs suitable for stereophonic or mono-
phonic crystal cartridges, AMor FM tuners, AM-FM stereo,
FM-FM Multiplex stereo, pre-amplified equalized tape
playback, tv sound, ete. As to monophonic tuner, use
the AM-FM position for AM tuner selection, and FM-
MULT! for FM tuner selection. When independent AM
and FM tuners are used, and/or an FM Multiplex adaptor
is used in conjunction with or is incorporated in the FM
tuner, the same two positions can be used for AM-FM or
FM-FM Multiplex stereo broadcast selection, The MIC,
PHONOQ, and TAPE positions of the SELECTOR switch are
all Jow leve] pairs of inputs; the MIC pair provide straight
amplification for microphones, the PHONO pair RIAA
standard equalization and emplificationsuitable for mag-
netic cartridges or ceramic cartridges with appropriate
adaptors, the TAPE pair NARTB tape equalization and
amplification for tape heads,

TAPE Switch: Adjusts the equalization at the TAPE (head)
positionof the SELECTOR switch according to the NARTBE
standard for the 7 1/2 (& 15} ips tape speeds and the 3 3/4
ips tape speed.

MODE Switch: The STEREO NORMAL and STEREQ RE-
VERSE positions are both used for stereophonic reproduc-
tion. At the STEREQ REVERSE position, the channel 1
and channel 2 amplifiers from the tone controls to the
amplifier connections are interchanged. These two posi
tions permit interchanging the signals fed to the two speaker
so that the correct left to right display of the orchestra
can be achieved on all recordings or broadcaosts. The
CHECK AMPL. 1 and CHECK AMPL, 2 positions permit
hearing either channel 1 alone or channel 2 alone for
comparison or balancing purposes during stereophonic use.
The MONOQPHONIC TUNER, AUX posirion is used for
monophonic FM, AM, tv sound, monophonic phono cart~
tidge,monophonic pre—amplified tape etc., fad into chan-~
nel 1 inputs. Atthis position, the channel 2inputs which
are unused in this type of operation, are disconnected
from the active channel so that they cannot coniribute
interference, At the MONOPHONIC PHONO position,
the channel 1and 2 corresponding inputs are mixed, which
is useful when playing monophonic records with a stereo-
phonic cortridge to cancel vertical rumble components,
The intemal arrangements of the HF-85 at each of the
positions of the MODE switch are shown in Fig. 2.



CH. 1

CH. | HIGH
LEVEL INPUTS TAPE OUT
CH. 1 LOW PREAMP l LEVEL/ FEEDBACK T BAXENDALL PREAMP OUT
LEVEL INPUTS CH. 1 LDINSS PAIR AMPL. TONE CONTROLS CH. 1
CH. 1 CH. 1
FIG. 2A., CHECK AMPLIFIER 1
CH. 2 LOW . PREAMP LEVEL/ FEEDBACK BAXENDALL PREAMP QOUT
LEVEL INPUTS CH.2 LODNSS PAIR AMPL. TONE CONTROLS CH. 2
CH. 2 CH.2
CH. 2 HIGH CH. 2
LEVEL |NPUTS TAPE OUT
FIG. 2B. CHECK.AMPLIFIER 2
CH. 1 HIGH CH. 1
LEVEL INPUTS TAPE QOUT
CH. 1 LOW - PREAMP l LEVEL/ FEEDBACK T BAXENDALL PREAMP OUT
LEVEL INPUTS CH.1 LDNSS PAIR AMPL. TONE CONTROLS CH. 1
CH. 1 CH. 1
CH. 2 LOW PREAM?P LEVEL/ FEEDBACK BAXENDALL PREAMF OUT
LEVEL INPUTS CH. 2 LONSS PAIR AMPL. TONE CONTROLS CH. 2
CH.2 CH. 2
CH. 2 HIGH CH. 2
LEVEL INPUTS TAPE OUT
FIG. 2C. STEREO NORMAL
CH. 1 HIGH CH. 1
LEVEL INPUTS TAPE QUT
CH. 1 LOW PREAMP LEVEL/ FEEDBALCK ] BAXENDALL PREAMP OUT
LEVEL INPUTS CH. 1 LDMSS PAIR AMPL. TONE CONTROLS CH.1
CH.1 CH. 1
CH.2 LOwW PREAMP | LEVEL/ FEEDBACK BAXEMDALL PREAMP OUT
LEVEL [NPUTS CH.2 LDMSS PAIR AMPL. TONE CONTROLS CH.2
CH. 2 CH. 2
CH. 2 HIGH CH.2
LEVEL INPUTS TAPE QUT
FIG. 2D. STEREQ REVERSE
CH. 1 HIGH CH. 1
LEVEL INPUTS TAPE OUT
CH. 1 LOW PREANP || LEVEL/ FEEDBACK } BAXENDALL PREAMP OUT
LEVEL INPUTS CH.1 LDNSS PAIR AMPL. TOME CONTROLS CH.1
CH. 1 CH. |
| | LEVEL/ FEEDBACK BAXENDALL FREAMP OQUT
LDNSS PAIR AMPL. TONE CONTROLS CH. 2
CH.2 CH.2
CH. 2
TAPE OQUT
FIG. 2. MONOPHONIC TUNER, AUX.
7
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CH.1 HIGH CH.1
LEVEL INPUTS TAPE QUT
CH, 1 LOW PREAMP J LEVEL/ FEEDBACK t BAXENDALL FREAMP QUT
LEVEL [NPUTS CH. 1 LDMSS PAIR AMPL. TONE CONTROLS CH.1
CH.! CH. 1
CH. 2 LOW PREAMP LEVEL/ FEERBACK BAXENDALL PREAMP OUT
LEVEL INPUTS CH.2 LDNSS PAIR AMPL. TONE CONTROLS CH.2
CH.2 CH. 2
CH. 2 HIGH CH.2
LEVEL INPUT TAPE QUT

FIG, 2F MONOPHONIC PHONO

LEVEL BALANCE BETWEEN CHANNELS: The use of in-
dividual level controls in each channel, concentrically
mounted andwith an optional clutching arrangement, elim-
inates the need for a separate "balance" control and is
indeed preferrable as to electrical performance. During
the balancing procedure, always set the MODE switch to
one of the MONOPHONIC positions (appropriate to the
program source) in order fo ensure that the same signal
level appears at the inputs to both LEVEL controls, Start
withboth LEVEL controls turned down to 0 and disengaged
(smaller inner knob pulled out). Next, turnup one LEVEL
control until you have obtained normal room volume from
the corresponding speaker, Then turn up the other LEVEL
controluntil the sound source is apparently mid-way be-
tween the two speakers, indicating proper balance, (it is
assumed that the two speaker systems are connected in
phase as they always should be. See note on "Speaker
Phasing" for clarification, } When this has been achieved,
push the smaller inner knob inward to engage the two
controls, which will then move together, should either be
turned, to maintain the balance over normal level adjust-
ments. (Please note the "slipping” feature described in
an earlier paragraph. ) After balancing, the MODE switch
can be set to one of the STEREOPHONIC positions for
sterec listening.

AMPLIFIER 1 BASS CONTROL, AMPLIFIER 2BASS CON-
TROL (CONCENTRIC WITH CLUTCH): The plus sign on
the right side of the dial indicates that clockwise rotation
from the mid-point {0) of either control increases (boosts)
bass response in that channel; the minus sign on the left
side indicates that counter—clockwise rotation from the
mid-point decreases {cuts) bass response in that channel,
These controls have no effecton the treble or the volume,
Start by pulling the smaller inner knob out to disengage
the two controls, and then set both at the mid-point {0),
which is called the “flat" position since bass response is
neither cut norboosted at this position. If dissimilar loud-
speckers are used andone provides somewhat thinner bass,
or if location in the rooms seems fo favor a little the bass
response of one spaaker over the other, turn up the bass
in the less favored channel (within reason} until a more
satisfactory balance is achieved, [eaving the bass control
for the more favored channel at the 0 or "flat" position.

1f the discrepancy is great, turn down the bass in the more
favored channel as well as turning up the bass in the less
favored channel in order not to use excessive bass boost
in the less favored channel. (Note that excessive boost
in the less favored channel will usually increase distortion
considerably in that channel because the speaker is being
forced beyond its natural capabilities. ) When satisfactory
balance is achieved, press in the smaller inner bass knob
to engage the two bass controls, They maybe then turned
in tandem to provide the varying degree of bass boost or
cut that seems to be required by different program material
{Please note the "slipping” feature described in an earlier
paragraph. )

AMPLIFIER 1 TREBLE CONTROL, AMPLIFIER 2 TREBLE
CONTROL (CONCENTRIC WITH CLUTCH): The plus
sign on the right side of the dial indicates clockwise ro-
tation from the mid~-point (0} of either control increases
{boosts) treble response in that channel; the minus sign
indicates that counter-clockwise rotation from the mid-
point decreases {cuts) treble response in that channsl.
These controls have no effect on the bass or the volume,
Start by pulling the smaller inner knob out to disengage
the two controls and then set both at the mid-point (0),
which is called the “fiat" position since treble is neither
cut nor boosted at this position. If dissimilar loudspeckers
are used, or position In the room favors the treble response
of one loudspeaker over ithe other, turn up the control for
the lessfavored speaker and turn down the control for the
more favored speaker {(or both) until a more satisfactory
balance is achieved. When this is done, press in the
smaller inner treble knob to engage the two treble controls,
They may be then turned in tandem to edjust the treble for
room acoustics as a whole and to provide the varying de-
gree of treble boost or cut that seems to be required by
different program material,

LOUDNESS Switch: The LOUDNESS switch is used to
insert, when desired, compensation for the inefficiency
of the human ear in hearing bass and treble ot alow volume
level, Compensation is inserted at the [N position and is
effective over therange below 5on the LEVEL control dial;
compensation is removed at the OUT position. We recom-
mend no compensation {OUT position) for any situation




where you can enjoy a normal volume level and are act-
uvally listening. When the situation requires a very soft
level, or you are simply providing background music, in~
sertion of loudness compensation {IN position) will elimi-
nate a thin “tinny" sound quality by boosting lower bass
tones to a more audible level. The reason we prefer that
you limit the use of loudness compensation is that compen-
sation tends to create the impression that you are sitting
close to an orchestra that is playing softly. This carries
over to what would normally be loud orchestral passages
and may therefore be grossly contradictory to the sense of
the music. When no compensation Is used for soft listan-
ing levels, it seems merely that you are sitting at a greater
distance from the orchestra, but the sense of the music is
not disturbed except for the loss of audibility mainly at
the extreme low frequencies. However, many people pre-
fer the pleasure of hearing the full frequency range even
at vefy low listening levels and they will employ loudness
compensation more often,

LISTENING TO PHONOGRAPH: Set the SELECTOR
switch to PHONO if you have a magnetic cartridge or a
ceramic cartridge with adaptors interposed between the
cartridge outputs and the MAG, PHONO 1 and 2 Inputs.
{The RIAA equalization provided at the PHONO position
Is now the international standard In the recording industry
for both monophonic and steresphonic records and is also
a very good compromise for the most important of the older
monophonic recording characterlstics, ) Set the SELECTOR
switchto AUX A or AUX B if you are using a stereophonic
erystal cartridge (Ronette) connected to either AUX A or
AUX B inputs. To play a stereophonic record, Initially
set the MODE switch to MONOPHONIC PHONO and
balance the two channels as described above in "LEVEL
BALANCE BETWEEN CHANNELS", When this is done,
set the MODE switch to one of the STEREQPHONIC posi-
tions for stereo listening. To play a monophonic record,
the procedure is exactly the same, only the MODE switch
remains set at the MONOPHONIC PHONO position, pro-
viding the identical signal in both channels with mixing

maintenance

of the inputs for vertical rumble cancellation. If it is
desired to listen to the monophonic record on one channel
alone, set the MODE switch to the CHECK AMPLIFIER 1
or CHECK AMPLIFIER 2 position depending on which chan-
nel is desired. Note that in the latter case there is no
mixing of the inputs and vertical rumble is not cancelled.
The use of the LOUDNESS switch, and the BASS and TREBLE

contrals, is described above.

LISTENING TO TAPE DECK (direct connection to tape
head): Set the SELECTOR to TAPE. NARTB tape equali-
zation is provided in both channels for the tape speed
selected with the TAPE switch on the front panel, One
position is for 7 1/21ps tapes and the other for 3 3/4 ips
tapes. These equalizations are the industry standard for
pre-recorded stereophonic and monephonic tapes. The
remainder of the procedure is the same os "Listening to
Phonograph" described above.

LISTENING TO AMONOPHONIC SOURCE CONNECT-
ED TO AUXILIARY Al, AUXILIARY Bl, TO MONO-
PHONIC AM BROADCAST, OR TO MONOPHONIC FM
BROADCAST: Set the SELECTOR to AUX A, AUX B, AM-
FM, or FM-MULTI, respectively and the MODE switch %o
MONOPHONIC TUNER, AUX. Use the BASS and TREBLE
controls as described previously.

LISTENING TO A STEREOPHONIC SOURCE CONNECT-
ED TO AUXILIARY Al and A2, AUXILIARY B1 and B2,
AM and FM, FM and FM MULTIPLEX: Set the SELECTOR
to AUX A, AUX B, AM-FM, or FM-MULT! respectively,
Set the MODE switch at STEREQ NORMAL or STEREQ
REVERSE. The LEVEL, BASS and TREBLE controls are sef
as described previously.

MAKING RECORDINGS: Tape recordings may be made
by connscting the recorder to the TAPE QUTPUT jacks.
Please note that recordings cannot be made on tape decks
unless those decks are equipped with the electronics re-
quired for recording.

Your preamplifier should require little service except for
normal tube replacement.

To facilitate servicing, remedial and trouble-shooting pro-
cedures have been provided in the TROUBLE SHOOTING
CHART that follows., VOLTAGE and RESISTANCE CHARTS
are also provided s an aid fo locating defective com-
ponents. On the schematic diagram, AC mid-frequency
(1 ke) voltage sensitivities are shown at most of the grids
for full 2 volt output in order to permit a careful, stage~
by-stage check of the operation.

TROUBLE~SHOOTING PROCEDURES

Connect the leads from the stereo cartridge and from the
two speakers to the amplifier, These connections are made
as described in the section "Electrical Installation". Set

the SELECTOR switch at PHONO and the MODE switch
at STEREO NORMAL or REVERSE. Play a known high-
quality stereo recording on the phonograph. If there is no
output fo the speaker or if the output is low or audibly
distorted, procede to the checks for those symptoms. |f
there is excessive hum in the output, disconnect the phono
input cable from the amplifier and short the phono input
jack to chessis. 1f the hum disappears, the trauble is not
in the amplifier but in the phonograph or in the connection
to the amplifier. In each case, check for the trouble in
the amplifier which seems defective. If both amplifiers
are defective, check the power supply. Each channel can
be dealt with separately by setting the MODE switch to
CHECK AMPLIFIER 1 or 2 as desired.

The causeof phonograph hum may be a metal pick-up arm
or motor not grounded to the preamplifier chassis (run these
ground leads directly to the preamplifier chassis, not to




the outer braid conductors of the phono input cables),
direct hum pick-up by the magnetic cartridge from the
record player motor (try using a rubber mat on the turn-
table to increase the separation of the pick-up from the
motor), or pick-up from a power transformer or other mag-
netic field in the vicinity {try moving phonograph oway
from suspected source}. Check also that the phono input
cable shielding is grounded to the amplifier chassis atone
pointonly, through the skirt of the input connector where
it plugs into the amplifier. Finally, try a good building
ground such as a connection from a cold water pipe ter-
minated under specker terminal "G" on the amplifier. Do
not connectsucha ground wire to other components in the
system. If possible, let ecch channel be connected to the
amplifier using a separate shielded cable to the amplifier
input. It is also desirable that the ground leads on both
cables not be connected together at any point — not even
at the cartridge. However, with some cartridges, it wifl
not be possible to do this, In this case, just disregard this
last instruction.

Excessive hum on other inputs may be checked in asimilar
manner. Disconnect the Input cable Inquestion and short
the particular input jack to the chassis. If the hum dis-
appears, the trouble Is external to the amplifier. Note
that on all inputs, the brald of the input cable should con-
nect to the amplifier only through the skirt of the input
connector. The cause and remedies for the following
symptoms are then based on the assumption that checks
made inthe manner described above have eliminated the
possibility of the trouble being external to the amplifier.

If the trouble is no output or low output, check AC signal
voltages and DC operating voltages starting at the input
and work step~by-step toward the output in each ampli-
fier. Set the LEVEL controls to maximum (10), the BASS
and TREBLE controls to their mid-points {0), the SELECTOR
switch to PHONO and the MODE switch to STEREQ NOR-
MAL or REVERSE. Use a 1000 cycle sinewave signal, such
as supplied by the EICO 377 Sine & Square Wave Audio
Ganerator. ln addition, use a precision 100: 1 attenuator

to permit obtaining a level of 0. 004 volt fed into MAG,
PHONO from an audio generatoroutput of 0. 4 volts, which
can easily be measured on the lowest AC volts range of
your VTVM (also improves signal to hum from generater).
Use a high input impedance VTVM for all AC signal vol-
tage meesurements; a VTVYM or 20, 000Q/v VOM for DC

volts measurements,

If the trouble is an excessively distorted output, try tube
replacement, signal tracing, or procede directly to vol-
tage and resistance measurements.

When the defective stage is localized, procede to a re-
sistance and voltage check of the stage, using the data
In the resistance and voltage chart, Disconnect the pre«
amplifier from the power line and discharge capacitors
prior to making any resistance check.

SERVICE

If trouble developes in your Instrument which you can nof
remedy yourself, write to our service department listing
all possible indications that might be helpful. If desired
you may return the instrument to our factory where it will
be placed in operating condition for $8.00 plus the cost
of parts replaced due to their being damaged in the course
of construction. NOTE: Before returning this unit, be
sure all parts are securely mounted, Attach a tag to the
instrument, giving your home address and the trouble witl
the unit, Pack very carefully in o rugged container, us-
ing sufflelent packing material (cotton, shredded news-
paper, or excelsior), to make the unit compietely immov-
able within the container. The original shipping carton
is satisfactory, providing the original inserts are uged o
sufficient packing material inserted to keap the instru-
ment immovable, Ship by prepaid Railway Express, if
possible, to Electronic Instrument Co., Inc., 33-00 North-
em Blvd,, Long Island City 1, New York. Return ship-
ment will be made by express collect, Note that a carrier
cannot be held liable for damages in transit if packing
IN HIS OPINION, is insufficient.

MODEL HF-85 SPECIAL NOTE

The high gain of the Model HF-85 low level inputs (MIC,
MAG, PHONO, TAPE HEAD) requires that shorted RCA-
type phono plugs be inserted into all unused low level in-
put jacks. A number of RCA-type phono plugs are sup~
plied with every unit, and it remains only fo short out
each of the plugs required for this use,
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VOLTAGE AND RESISTANCE CHART

TUBE PINF OPERATING VOLTS SIGNAL VOLTS
(DC UNLESS NOTED) {Tke) at 3V QUT
V1 v 1 B7 -~ 1o .44
(ECC83/128X7) . 2 0 -0dé
v o3 1.2 0
485 fil. {0VDC; 6. 3VAC to pin 9)
w8 2. 5o . 044
v 7 0 . 004
v B 0.75 0
9 fil.
V2 v 1 87 - 100 -082
{ECCB3/12AX7) . 2 0 . 026
v 3 1.2 0
v 4&5 fil. (0VDC; 6.3VAC 1o pin 9)
VoA 72 - 50 026
v 7 0 -
v B 0.75 0
? fil.
% oo
V3, V4 v 1 180 — ¢3¢ - 14r 4
(both ECCB3/12AX7). 2 0 0.6
v 3 1.5 0.4
48%5 fil. {0VDC; 6. 3VAC to pin 9)
v 6 140 - a2 _ r7e 0.6
L 7 0D v Vied 0.24
8 L15 s 4232 0,24
? fil, o4
V5 1 140 - 3 3
{ECC83/124X7) 2 0.4 - -1 0.16
3 .25 7% 0.075
485 fit. (QVDC; 6. 3YAC o pin 9]
& 140 - g2y 3
7 0.4 - 1 0. 16
8 1.25 - -2 0.075
? fllament
Vé v ; WTEYAC*
6X4 2
334 fil. (0VDC; 6. AVAC between pins 38.4)
5
v 6 5VAC =
v 7 340

* = 40 cycles

All resistance measurements, except from pln 7of V& {(6X4 roctifier) are
made with pin 7 of V& grounded, All voltage and resistance measure-
ments are mecsured to chassls with controls set os follows: SELECTOR
Switch toe PHONQ, MODE switeh to MONOPHONIC PHONG, LEVEL 1
& 2 controls both at 10, LOUDNESS switch to QUT, BASS 1 & 2 and
TREBLE 1 & 2 controls all at 0. Note that at the MONOPHONIC PHONO
position there is a loss of sensltivity from that af the other positions of
the MODE switch due to losses in the mixing network inserted at this
position. This accounts for the apparent sensitivity In the chartof . 004v
(4mv) in at 1ke for 3v out at the PHONO position, instead of . D015
(1. 5mv) for 3v out on phono that can be axpected at the other MODE
positlons, For voltage measurements as they appear in this chart, feed
0.004 volt (4mv} T ke signal into the MAG, PHONO 1 input ontly, short-
ing out the MAG. PHONO 2 input. Veltage measurements are made
with @ VTVM. Operating line voltage at which voltage meesurements
are made is 117VAC, 60cps. NOTE: ALL VOLTAGE & RESISTANCE
VALUES MAY NORMALLY BY +15%.

OHMS
(UNIT DISCONNECTED
FROM POWER)

2BOKQ
TMQ
4. 7KQ

280KQ
PKQ
2.2KQ

280KQ
1MQ
4. 7K

280KQ
21KQ
2, 2ZKQ

112K0Q
470K0
2.2KQ
232K}
225K0
2, 2KQ

112K
260K}
1KQ

112K
260K
1K

5000
2000
over 100KQ



SYMPTOM

Preamplifier causes power line fuse
to blow.

Any tube filament not lit.

DC voltage at Vé cathode (pin 7)

is incorrect as specified below.

a) Mo voltage.

b) Low voltage.

¢} High voltage.

TROUBLE-SHOOTING CHART

CAUSE

Line cord, J18,J19, primary or high
voltage secondary windings of T1 In-
correctly wired.

Pri./h.v. sec. windings of T1 shorted.

Open lead from 6. 3V winding of T1.
6.3V winding of T1 open.

Defective V&

C27A shorted internally or externally.
Open R58

Connectlion to center~tap of high voltage
winding of T1 is open.

C27A Q. K. but C27B or C shorted.
C27 open or no connection.
Excessive current drain in amplifier

Tubas V1-V4 dafactive or over-biased
and not drawing normal current,

Open R53 or R54.
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REMEDY

Repair

Replace

Repair
Replace

Replace

Replace (or repair)
Replace

Repair

Replace
Replace (or repair)
Repair

Repair {or replace)

Replace



SECTION | AUX A AUX B | AM-FM FM-MULTI MIC PHONO TAPE
INPUT A 7-8-9-10 [ 7-8-9-10 | 7-8-9-10 7-8-9-10 8-9-10 7-9-10 7-8-10
SELECTOR 8 3-11 5-7 5-8 5-9
5-8 9-11 11-12 11-12 3-11 4-11
SWITCH
ST c 1-2-6-7-9= | 1-2-6n7-8<|1-2-6-7-8- | 1.2-6~7-8- 1-2-6~ 2-6-8- 1-6-8-9-
10-11-12 | 10-11-12 | 9-12 9-10-12 8-9-10-11[9-10-11-12 | 10-11-12
D 3-8 3-9 3-10 3-11 3-7-12 1-3-7 2-3-7
E 4-9 4-10 411 4-12 1-4-8 2-4-8 3-4-8
. 1-2-3~6= | 1-2-3-6- [ 1-2-3-6~ 1-2-3-6- 2-3-6~ 1-3-6~ 1-2-6-
8-10-12 8-9-12 | 8-9-10~12 8-9-10 9-10-12 9-10-12 9-10-12
G 4-12 1-12 4-12 5-12
6-9 10~12 1-12 NC 6~8 6-9 6-10
H 8-9-10=11 [ 8-9-10-11 [ 8-9-10-11 | 8-9-10-11 9-10-11 8-10-11 8-9-11
SECTION | AMPL.1 | AMPL.2 | NORMAL | REVERSE TUNER AUX. | PHONO
MODE A 8-9 8-9 8-9 8-9 NC
SELECTOR
SWITCH B 2-3-4-10 7-9 7-9 9-10 2-3-4-7 3-4-7-9
52 2-3-4 7-2-3

1) Entries are numbers of those switch c

NC means ne connection.

2} On schematic diagram, all switch wafers shown in the maximum counter

seen from the front or shaff end.

W2

O

ECCAI/12AXT

V-1

O

ECCER/12AX7

TOP ViEWw

V-3

O

ECCB3/12AX7

V.4

O

ECCAS/12AX7

FRONT

V-5

O

V-6

O

6Xa

ECCa3/12aX7

STEREDPFHONIC

gs/cos

MODEL HM.g5

PREAMPLIFIER

ontacts which are connected together by the rofors at the particular pesition.

—clockwise position (AUX A and CH 1CHECK)as

GRERATES FROM 117Y¥ 60 CYCLE AC LINE

POWER CONSUMETION: 20 WATTE

ELECTRONIC INSYRUMENT CG . HNE.

1300 NORTHERN BLYD.. L. | CITY 1. N. Y.

©000

M7 YAC

©

17 Vac

l l '

SWITCHED
3 AMPS

2 T

PREAMF

2 t

TAPE QUT

CHANNEL 2

MIC MAG., TAPE

PHONG HEAD

2 2

AUX A aux B

AUX & aAUX B

MULTI

CHANNEL 1

MIC MAG. TAPE
PHONO HEAD
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REPLACEMENT PARTS LIST

{orange, oranpe, yallow, siiver) 2 ‘\;

25
2
\/
'
i
Y/
2w
-
o
v
2
2
3

{orange, orange, crongs, silver) 2 9
(yallow, viclet, yellow, silver) 4

Stock?  Symbal Description
W 20050 C1,2,35,38 cop., paper, . 25mid- 200V
W 23014 C3,4 cop. . slac., 10mfd-4Y
2300 €56 cap., elac., 25mfd=46V
22517 C7, 8,15 16 cap., disc., .025mfd, GMY (25K or 25, 300}
19. 20, 31, 32
v 22514 €910 cap., disc., B5Omed, £10%
WO22518 €10, 12 vap., disc., 0027 mid, £10% {2, 7K or 2700)
J, 22550 C13,14 cap,, disc., S00mmf, £10%
22820 C17,18 capn, dise., O0012mid, £10% (1. 2K or 1200}
20098 C21,22,25,26 cap., molded, . | mfd, - 400V
22547 23,24 cop., disc., .013mfd, £20% (15K or 15,000
o 24005 C27 cop., slec., 20-40-40mfd, 400- 350~ 350Y
W 20043 C28 cap. , molded, . 03mfd - 500V
2506 C29,30 cop., dise., .02mid, £20% (20K or 20,000)
W 22533 13,34 cap., disc., 47 mmf, 210%
92000 1N pilot lite
w50020 J1-Z,3-4  |aock, input, quadrupla
" 50018  J)5-6-7,B-  jeck, input, triple
#-10,11-12-13
o 50011 J14-15, 16-17jack, input, dual
v 50016 13,19 cutiet, convenlence
v’ 29571 FPCl 2 printed circuit
o 10407  R1,Z9,10 res,, 1M0, 172, £10%  (brown, black, graen, sthver)
OI0400  R3,4,23,24  res., 10KQ, 1/2W, #£10%  (brown, black, orangs, slivar}
W 11524 R5,6,11,12  res,, 200KQ, 1/2W, + 5% (red, black, yallow, gold)
10423 R7,8,35,36, res., 2.2K0, 1/2W, 210% {red; rad, red, sllver)
41, 42, 55
S 10430 R1314 res., 4. 7KD, 1/2W, £10%  (ysllow, viclet, red, sllvar)
11504 RI5 16 res., YOKE, 1/2W, % 5%  {whita, black, yallaw, gald)
10410 RIZ,18,29, res., 100K, I/2W, 210% (brown, black, yellow, silver)
30,33,24, 4%, 50
10422 RIS 20,53 res., 6BKDQ, 1/2W, 210% {blue, grey, oranga, silver)
w 10434 R21, 22 re1,, 2, 2W43, | /2N, £10%  (red, rad,graen, ailver)
7 18053 R25, 76 pot., dual 500K$, and 50K top
v 10412 R27,28 ras., 330KG, 1/2W, £10%
v 10417 R31,32,59  res., 220KQ, 1/2W, 210% (red,red, yellow, silver)
v 10426 R37,38 res., JAKQ,  1/2W, 210%
of 131 RV, 40,4748 res., 470KQ, 1/2W, +10%
o 18054 R4J, 44 pot., dual, 1MLL linear
v 18052  R45, 48 pot., dual, 500K{2, linecr
10432 R51,52 ras., 1S, 1/7W, £10%  (brown, black, red, silver)
W 10853 R34 res., 10KL, W, £10%  (brown, black, crange, silvar)
WI19009  R55 pob, 1000, w.ow,
o 10421 R57, 58 res., 68K, 1/2%, 210%  (blue, grey, red, stlver}
0057 51 wwitch, input seloctor
wr H0E5 52 switch, moda salector tor
W 62000 53,55 switch, slide, DPDT — + T A AC.DC
42000 5d awitch, slide, 5PST = <8, AC,
o 30027 T1 transformer, power
@ 34003 TBL1Z 14  terminal strip, 2 post
' 54000 TBZ 8, 15  terminal strip, 1 post left
54508 T83, 7 terminal strip, 4 past
W 54014 TB4, 9 tarminal strlp, 3 post, 2 lsft
54001 TBS, 19 tarminal strip, 1 pont right
" 54006 TBS, 11 terminal strlp, 3 post, 2 right
W 54000 TBIO tarminal strip, 2 post upright
W 54019 TBl6 . terminal strlp, 2 post right
o 90034 V1,2,3,4,5  tube, 12AX7
o 003 V6 tube, X4

1
Tvwr
2v
W

Stock?  Symbol

Description

v vz
W 97027
W 97025
v 97024
40000
40001
40007
40008
40026
40027
41000
41003

, 41016

v 41027
w 41028
41045
41044
41047
42000
42002
42007
42008
42032

. #3000
. 43001
W 46000
g;«m«s
50012
v 50019
W 50021
51006
W 53016
« 53018
53022
V57000
W 58004
W SB300
' 58303
v 58408
e 58410
o 5B412
v 58413
v 58501
BOOS2

v BIOR2
v B1103
Bl104
‘5’31132
v B1151
Vv Bl152
v 81153
v B1171
81172
o 81903

v

v #7710
" e
o 66320
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XN
%v1,2
XV3, 4,5
XVé

LR

pllot light sssembly
socket, P pln min. w/hield
socket, ¥ pin min.
sockef, 7 pin

nust, hex, ¥6-32

nut, hex, 3/8-32

nut, hex, #4-40

nut, hex, 78-32

nut, Hnnerman, #8=32
nut, tinnerman, bracket
serew, 16-32x 174
scraw, 18-32 x 3/8
serew, P4-40x 1/4
screw, P4 wood

scraw, #8-32 x 1
scrow, ¥4 P. K, brown
scraw, PB-32 x 3/8 brown
scraw, 78 P K.
washar, lock, 3/8
washar, ook, 76
washer, lock, F4
washar, lock, 78
wosher, flat matal #8, 7/16 OD
lug, LT3

pot ground lug, 3/8
grommet, 3/8
bumpers, rubber
Insuiator dual

insulator tripla
insulator quadruple
plugs, RCA

knob, outer corcentrle
kneb, dugl

knob, inner concentric with screw
line cord

wire, hook-up
spaghetti, small diam.
spaghetts, large diam.
wire, single conductor
wire, four conductor
wire, three conducher
wire, hwo conductor
wire, bare

punel

bottom plete

brackst, left

brackat, right

bazal

cheasis

brackat, input

. perforated screen

switch bracket, single
swlteh bracket, dual

coble clomp

label, rear

tuba chiald

|erwal

monual of Instruction (wirsd)
manval of instructton (kit)
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RasA 3-DAT COLOR CODE FOR MICA-DIEL ECTRIC CAPACITORS

CAPACITOR COLOR CODES

AN B-DOF COLOR CORE FOR PAPER-DIELECTRIC CAPACITORS

SKINIFICANT FIGURES
FIRST SECOND

MULTIFLIER
AtL 305 WOLTS

SIGNIFICANT FIGURES
THESE DOTS FINSY  SECOND

ARE ALWATS
SILYER
|

TEMPERATLIAE
COEFFWCIENT

A

MULTIPLIER

AMA §-DOT COLOR CODE FOR MICA-DIFLECTRIC CAPACITORS

SAN G-DOF COLOR CODE FOR MEA-DIELECTRIC CAPACITORS

SIGNIFICANT FIGURES
FIRST SECOND THiRD

MULT!PLIER
CAPACITANCE TOLERAMNCE

YOLTAGE RATING

™ r SIGNIFICANY FIGURES
3 00 FIAST SECOND

15 ALWAYS
ALACK /ﬂﬂ\
TEMPER AT URE Py
L'\ MULTIPLIER

COEFFICIENT

CAPACITANCE TOLEMANCE

AMA COLOR CODE FOR TURBULAR
CERAMI ~DIELECTRIC CAPACITORS

JAN COLOR CODE FOR FIXED CEAAMIC-BIELECTRIL CAPACITORS

RASIAL TrPE NON-INSULAYED

AXIAL Trof INSULATEE

RMA COLOR CODE FOR
FIiYED COMPOSIFION RESISTORS

axial Tref

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER
TOLERANCE

INEULATED - TaN
NON - NSULATED BL AR

RAAL FrFE

SIGNIFICANT FIGURES
FIR5T SECOND
xoor, Fia

MULTIPLIER

BIGHIFICANT FIGURES SIGMIFICANT FIGURES SIGNIFICANT FIGURES
FIRST 3ECOND THIRD FIRST SECOND FIAST SECOND
CAPACIVANCE CAPACITANCE CAPACITANCE
TOLERANCE TOLERANCE TOLERANCE
ot reureatone wonievier || ppeeesiyee WoLTIPLER
ALL 500 vOLTS AL 300 VALTS ALl SO0 VOLTS
RMA: RADID MARUFACTURERS ASSOCIATION
JAN JOINT ARMY -~ RAYY
RESISTORS CAPACITORS ~
MULTIPLIER TAGE | TEMPERATURE
ToLERANGE MULTIPLIER mﬁﬂﬁﬁmaﬂ coLor RMA MICA AND JAN MICA AND JAN CERAMIC _Mwﬁdzn noﬂwwhﬂmhw
CERAMIC-JELECTRIC | PAPER-DIELECTRIC DIELECTRIC
y ] BLACK 1 1 1 A |
10 1 BROWN 10 0 0 100 [
[ 2 RED ot 100 100 260 [+
1900 F] ORANGE 1900 1000 1060 300 o |
13990 a YELLOW 18000 490 13
1G0000 3 GREEN 100000 500 F
1000000 ] BLUE 10GON00 800 G
10000000 7 VIGLET 10000000 100
190000000 8 GRAY 100000000 0.01 ao00
; 9 WHITE GO0D00000 o1 Qo0
5 [X] GOLD 0.1 0. . oo | —
16 0.0 SILVER 0.01 oo | 2000
20 NO COLOR L 500

JAN LOLOR CORE FOR
FINED COMPOSITION RESISTORS

ANIAL TPPE INSULATES

SIGNIFICANT FIGURES
FIRSET SECOND

MULTHPLIER -
TOLERANCE

HAQIAL TrRf NON-INSULATED

SIGNIFICANT FIGURES
FIRST SECOND

MULTIPLIER

TOLERANCE
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Sym,  Dwscription Sym.  Deacription Sym.  Description Sym.  Description S
1 ©Op., poper, . 25mid - 200y CZ  cop.,elec., H)-40-40mfd ot J15 outpur, TAPE QUT -1 R20 rer., S8KD, 1729, #10% R4
<2 <op. , paper, . 25mid - 200V 400~ 350 - 350V Jé  gutput, PREAMP-2 k2l res., 2, 2WG0 1/, £10% R4
[k ] cop.elec., 10mfd-sY C8  cop.,moldad,. D3mfd - 400V 17 culpul, PREAMP-1 R2Z2  yw., 22N 1770, £10% R4
C4 oo, elec,, 10mfd -8y €29 cop.,disc., .02mfd, 205 418 outlet, convenienca R2Y  ree,, 0K, 1/3W, 1% R4
cs cop., wlac,, 25mfd -6V G0 cap., dise., ,02mbd, 220% 41?7 ouHlet, convenisnce R24  rer., 10KQ, 172w, *10% RS
Cé cap.,alec,, 25mbd- 4y C3t  cap., dinc., L 025mid, GMY PC1  printed slreuit RZ5  pot., SOOKG ond, 50KQtap dual RS
7 cap, dive., .028mfd, GMY €12 cop., dise., . 025mid, GMY PC2 printed circuit Ris  por., SOOKQ and, S0KDtop dunl  RS;
cE cap., dite., . 025mfd, GMY C33  cap., dise., 47mmf, £10% Rl ren,, TMDY 1/2W, £10% R rea., 330KL, 1/2W, 2i0% RE:
=) oap. , dize, , 850mmf, £10% C3H  cop,disc,, 47mmf, £10% k2 ., 1M, /2%, 210% R res,, Z90KD, 1/2W, =109 R
CI0 eop., dise,, 850mmf, £i0% C35  cop.,poper, .25mfd- 200y R3 red., 1OKG, 1AW, £10% R2? rew., W0OKD, 12w, =10% RS
€I cap,,dise., O07MAd-210% C36 cap., papet, . 25mid ~ 200V 4 red, . 1OKDY, 172w, +)0% R0 res., 100KS, 1724, $10% R5¢
- 12 cop.,disc., . 002 mid, £10% |} pilot Jite RS rei, Z00KO, 1/2%, = 5% R3] rew,, 220KD, 129, &10% R
C13 copy, dise,, S00mmf, £10% n input, ALUX A-1 R& ren. . 200KSY, 1/2W, & 5% RIZ  res,, 220K0, 1/2%, #10% R5E
Cl4 cop. dise,, S00mmE, £10% Jz input, AUX B-1 R7 reny 12RO, 1720, £10% RIT rew, 00K, 172, +i0% RS
CI5  cop., disc., .025mfd, GMY FE] Inpast, AM 4] res., 22KEL T/IW, #10% R ren, 100K, 1/, £10% 1
Clé  wop,,dive., .025mid, GMY J4 Input, FM kY e DML 1T, RT0% R3S per, 22KD0, 1/2%, £10% 52
Cl7  cop.,diba., .0012mfd, 210%  J5 input AUX A-2 RIG  ran,, 1M,  /2W, =i0% R3S v, 2,260 /29, £10% 53
Cl8  cop.,dise,, ,00I2mfd, #10%  J& Input, AUX B-2 R11 ron., 200KG, 1/2W, £ 5% RSP res, KL 12w, 210% 84
C1?  cop., disc., - 025méd, GMY J7 Input, MULTI 12 res., 200K, 1/, £ 5% R3S re, 3L 1/IW, £10% §5
CH  cop.,dise., . 025mid, GMY 8 Input, MIC -] I3 e, 4 7KG, 120, L1086 AW res. . A7DKEY, 1/, +10% m
L2 cop,,molded,, 1 mfd - 400 7 [nput, MAG. PHONO -1 RI4  res, 4. 7KE, 1/2W, 210%  R4D res., 470KD% 1/2%, 0% W1
C22  cap.,molded,, 1 mfd - 400V J10 Input, TAPE HEAD -1 RIS ros., POKQ, 1/2W, £ 5%  R4) ren., 2. 2KI3, 1/2W, 0% 2
C2  cap.,dlec,, . O15mid, 420% FIN Input, MIC-2 Rl&  res., VOKD, |/2W, + 5% 42 ren, 2. 260 1/2W, 2i0% V3
CH cop, disc., .015mfd, ¥20% 412 input, MAG. PHOMO -2 RI7  ren,, 100K, 1720, #10%  R43 POty 1ML, linmer Y4
€25 cap,,molded,, | mfd - 400V J13  Input, TAPE HEAD -2 RIE  rer,, TOOKGL 1/2W, =10%  Rdd pet., 1MEL linear hE]
C2%  cop. molded,. I mfd -400Y J14  putput, TAPE QUT-2 RI?  ma, 6BKO, 1/2w, £10% R4S pot., S00KLY linear Y&

- MODEL HF-85 STEREOPHO
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K0, 1/, 210% Ré&  pot., SOOKL), [inear
2200, |2, £10% 47 res., 470KLL 172w, 100 K
20, 10, =10% k48 res., 470KO, 1/0W, £10%
1060, 1/7W, =10% R4?  ras., 100KLL, 172w, £10%
1060, 1/2W, £10% RS0 res., \0OKO), 1/2w, +10%
o S00N0 and, S0KO top dual  R3L re, TKEL 120, £10% 4 A5 415
CROKE and, 50K tep dual RS2 e, TKEL 1/DW, 210%
30K, 172w, £10% B53  res., SBKLI, 1/2W, £109% I Vb V5 7
KLY, 1720, £10% R34 res., 10KIL TV, &10%
100KS, 172w, 10% R35  pot, 1000
. 100K, 1/2W, +10% RES  ren., 2.27KG, 1/9W, $10%
20%G, 1/2W, £10% RSZ  ren., 6.0KLy 1/2W, £10%
XN, 1/2W, £10% RSB res., & BKILL 1/2W, #10%
T0OKEY, 172w, =10% REY res., 220KEL 1/2W, £10%
100KEYL 1/TW, =10% K swigch, faput selecror
LD, /2, 210% 52 rwifch, mode
MG, 1/2W, £10% 53 rwitch, 1lids, DPDT
WG 1/, 0% 54 wwitch, slide, 3PST
IS, 1/2W, £10% 85 cwitch, alida, DPDT
£0X0, 1720, £10% 1 transformer, power
FOKG, 1/2W, £10% ¥i hebe, 124X7
100, 1/2W, #10% V2 tube, 124X7
L0, 1/2%, #10% Wi tube, 12AX7
1M, linear Y4 tube, 128X7
T, linwor i hube, 124X7
! S00KCY, linear W4 hube. X4
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