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MODEL HF50 & HF60 ADDENDA (Book #HFS0 )

Page 6 indicates that the HF50 and HF60 can operate safely with line volitages up to 124 volts
ond recommends the use of a voltage adjusting device when line voltages exceed this value
(paragraph 73), The power transformer now provided permits the use of this instrument on line
voltages up to 132 volts without component failure being likely. If your line voltage is 121 volis
or less, connect the black-red lead to the fuseholder. Tape up the exposed end of the loose
black-green lead and tape this lead wuth friction tape to the black-red lead so that it does not
hang loase In the-chassis.

If your line voltage is between 121 valts and 132 volts, connect the black-green lead to the
fuseholder. Tape up the exposed end of the lcose black-red lead and tape this lead with
____ friction tape to the black-green lead so that it does not hang loose in the chassis, If you are
nat” certain as to your line voltage, or think that it may be high, connect the black-green lead
77 to the fuseholder and tape up the black-red lead as above. For voliages exceeding 132 volts
a voltage regulator or adjusting device must be used. However, line voltages exceeding
132 volts is unlikely.

When adjusting the bias and balance controls, adjust the line voltage to 117 volts if the black-
red tead Is connected to the fusehoider, and 125 volts if the black-green lead is connected to the
fuseholder {page 5).

Please made the following changes in the construction book if you are building this unit from
a kit:
(A) tf your line voltage s less than 121 volts, step 7 on page 7C should read:
7. -{ ) Fig. 3, Cut the black {ead from hole "Y" to 3" and connect to J5-1 (C).
ﬁ/ﬁ;ﬁ’ﬂ S " Cut the black-red lead to 5 1/2" and connect to XF1=1 (S). Tape the exposed
& end of the black-green [ead to insulate this wire and tape the lead to the black~
red wire so that it does not hang loose.

{(B) If your line voltage is greater than 121 volts, step 7 on page 7C should read:
7. () Fig. 3. Cut the black lead from hole "Y" 1o 3" and connect to J5-1 (C).
Cut the black-green lead to 5 1/2" and connect to XV1-1 (§). Tape the exposed
end of the biack-red lead to insulate this wire, and tape the lead to the black-
green wire so that it does not hang loose.

i.E. 1089 Electronic Instrument Co., Inc., 3300 Northem Blvd., L.1.C. 1, New York
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The output transformer and the output tubes of any amplifier are
subjected to severe stress when the amplifier is operated ot a

high signal levels without a load. To protect these components
against possible damage, always have either a spedker or resistive
load connected to the output terminals of the amplifier while it is
being operated.

I.E. 1161 . Electronic Inst. Co.,Inc., Long Island City 1, N.Y.




" MODEL HF 60 HIGH FIDELITY 60 WATT AMPLIFIER

general description

GENERAL

The EICO HF-40 is a basic power amplifier designed for
fiowless reproduction of the entire dynamic and frequency
range achieved in present-day microgrove and tape re-
cordings. Enormous undistorted reserve power, excallent
transient response, and exceptional stability result in ef-
fortless response to peck power demands, weil-defined
bass, clean treble, and an overall crystal clarity of the
reproduced sound without false emphasls anywhere in the
audio spectrum.

The circuit employed Is a variant of the British Mullard
type including a genuine Ultra-Linear output stage, a
combination now recognized as one of the very best pos-
sible amplifier designs. A plus factor In the EICO HF~60
is the use of the ACRO TC~330 output transformer, the
very finest in its power closs. Other factors warth con-
sidering in the choice of on amplifier are detatied in the
}ist of features below.

The HF-40 hos been designed to maintain its excelient
characteristics under speaker load as well as the resistive
load normally used for testing. Phase corrections have
been provided at both extremes of the audio spectrum to
insure stabllity under all conceivable conditions and to
insure that variations in components and constructionwi.l
not affect the performance. Overload characteristics
are excellent and the HF-40 will not exhibit bounce or
Flutter under pulsed conditions.

The Mode] HF~60 can be operated from any source cap-
able of deltvering o 1/2 volt input signal. The source
may be any preamplifier~contro! unit or a combined tun-
er-preamplifier-control unit, An excelient preamplifier-
control unit, designed to toke its operating power from
the HF=60, is the EICO Model HF~61A High Fidelity
Moster Control, The Mode! HF=61 1s identical to the
HF-61A except that it contains its own power supply.



" FEATURES

}. EF84 phenomenclly low «noise, high goin, voltage
preamplifier,

2, Direct couplingbetween voltage preampiifier and phose
inverter to eliminate o time constont,

3. 65N7 GTB cothode-coupled ("long-talled") phase in-
verter for forced balance over the entire frequency and
dynamic range. Provides drive for the output stage from
equal and comparatively low impedances.

4, EL34/6CAT7 output pentodes In a push-pull Ultra-Lin-
ear cutput stage operating with fixed blas,

5. Fully potted ACRO TO=330 Output Tronsformer._the
“heart" of the amplifier__ pravides alevel of performance
previously thought unattaineble at a competitive price.
It is monufactured from the finest and costliest moterials
on special winding equipment, using unique, patented
design methods., Eoch transformer Is extensively tested
and o—c balonce is guaranteed to 1%,

6. Heavy duty power transformer with resterve capacity

SPECIFICATIONS

Rated Output Power: 60 watts continuous; 130 watts peak,

for powering any preamplifier,

7. Extramrugged GZ34 rectifier tube with indirectly heat-
ed cathede to eliminate high starting voltage on the e=
lectrolytic filter copacitors and to delay the application
of the full B+ voltage to the amplifier tubes untll they
have warmed up, :

B. Input level control,

9. Fute ond ponel mount fuse holdar,

10. Conirol of blas voltage for output tubes,

11, DC Balance adjustment of output tubes; convenient
metering terminals provided.

12. Stundard octal socket provided for preamplifier power
take~off ond remote on-off switching.

13. Switched ond unswitched AC convenience outlets.

14. Heavy gauge steel chassis,

IM Distortion (60 & 6000 cps at 4:1): Below 1% at 40 watty; below 0.5% at 50 watts,

Total Hamonic Distortion: Below 0.5% at any frequency from 20¢ps to 20 ke within 1db of 60 wats.

Undistorted Sinuscidal Frequency Response: +0.5db 5cps to 100ke at 1 watt level; £0.1db 15¢ps to 35ke at any level
from T milliwatt 1o 60 watls; no peaking or raggedness outside audio ronge.

Square Wave Response: 20cps to 25kc essentiolly undistorted; 3 micro-seconds rise time; no overshoot at any frequency or
power level nor visible rounding below 15ke,

Inverie Feedback; 214db

Stability Morgin: 14 db

Dgmping Foctor: Above 12, 20cps to 20ke; 17 ot 1ke.
Sensitivity; 0.52 volt for 60 waths out,
Hum: 90db below rated output

Speaker Connections: 4, 8, and 16 ohms

Tubes; 2~ EL34/6CAZ, 1- EF86/2729, 1~ 6SN7GTB, 1~ GZ34

Power Source: 110-120 volts, 60 cycles; 150va at no signa!, 200va ot signal developing rated pawer, 250va at signat

developing peak power (overload); 3 amp fuse.

Size: HWD -~ 7" X 14" X 8"

Welght: 301bs,



mechanical installation

GENERAL

a} HEAT DISSIPATIOM (VENTILATION): Tn common with
other electronic equipment, the Model HF~40 produces o
great deal of heat in nomal operation. Unless contin~
vous and adequate air flow Is obtained around the heat
preducing elements, these elements will overheat ond their
useful lifewill be greatly curtailed. Adequate ventilation
will be provided if the emplifier is instailed in an open~
back console provided that the top of the amplifieris spaced
ot least two inches below ony shelf mounted chove it,
If the cabinet is enclosed at therear, provide several large
holes or slots as low down and as high up in the cabinet
back as possible, As an alternate, holes moy be provided
in the sides, hottom, or top of the cabinet. The Impor-
tant thing to remember is thot effective ventilation re~
requires provision for cool alr to enter ot the bottom and
to leave at the top,

If the amplifier is not installed in a console, it should be
situated preferably on an open surface, An attractively
finishedmotching cover for the Model HF-60 s available
which will provide a "finished" oppecrance as well os
protection when the amplifier s not Instolled in aconsole.
Four rubber feet cre also provided sa that the omplifier
will not mar thesurfoce of furniture onwhich it isplaced.

b) ACCESSIBILITY TO PARTS: Tubes ore the most fre-
quently replaced items In electronic equipment, 1f the
amplifier is placed in a console, sufficient space should
be olloted to reach and remove any tube in the ampli-
fier. Furthermore, input and output terminals of the am~
plifier should be accessible to permit easy interchanging
of system components for comparison. If ontennas are
strung around the back of the console in which the ampli-
fier is installed, orrange them so they will not interfere,

eleetrical installation

c) ELECTRICAL ISOLATION: To realize the full henefit
of having o power amplifier physically seperate from the
preamplifier-control unit and/or tuner, the power umpli~
fier should be placed atleast one foot oway (more if pos-
sible) from either or both of these units.

d) ACQUSTICAL ISCLATION: If ampiifier ond speaker
are instalied in the some cabinet, provide sufficient sap-

- aration to minimize mechanical specker vibration reaching

the amplifier. The minimum separation is about one foot,

CONSOLE MOUNTING

Hoving determined a proper location for the amplifier in
the particular console, the correct pracedure for mounting
the amplifier chassis is as follows: a) If the rubber feet
have been inserted in the bottom plate, remave them (pry
out with a thin screwdriver}. b) Remove the 10 screws
which fasten the bottom plate to the chassis, ¢) Place the
bottom plate (bumps facing up) ot the location on the shelf
or cther mounting surfoce in which it is desired fo mount
the amplifier. Witha sharp pencil, placed with its point
directly ogainst the edge of the lower surface of the hotem
plate, draw the outline of the bottom plate on the shelf
and also mark the positions of the two extreme holes on
both the long sides {front & rear). d) Remove the botiom
plate and drill each of the marked holes on the shelf 1o o
diometer of 1/4". &) Refosten the botiom plate in the
chassis, with the & #8 X 3/8 screws previously removed,
using the center holes on each of the long sides and the
two holes on each of the short sides. f} Replace the
chassis on the shelf, positiening it exactly in the outline
previously drawn. g} From the bottom side of the shelf,
insert a#8 X 1" screw witha 1/2" flat washer agoinsi the
head through eachof the fourfront and rear holes. These
screws engage the stamped nut over each hole on the

chassis flange ond when tightened secure the chassis io
the shelf.

POWER

o} POWER REQUIREMENTS: The EICO Mode! HF~60 ra-
quires 200 watts at 110 ¥o 120 volts, 60 cycies AC.

b} REMOTE SWITCHING: The EICQO Mode!l HF-40, al-
though not provided with its own ON—OFF power switch,
hes provision for remote switching, through an octal socket
mounted on the chossis. Pint 6 and 7 of the octal socket
cre internally connected to the ends of a break in one
power transformer primary lead and are externally con-
nected together by a jumper in o male octal plug Inserted

in the octal socket, When this male plug is removed, pirs
6 end 7 may be brought out to an external AC switch,
uswally Tn a preamplifier unit, This isone of the connzct-
ion functions cccomplished with the octal plug-ond-cable
ottached to the EICO HF-61A preomplifier-control unit,
if the HF-40 power amplifier Is being used with u self~
powered preamplifier, such as the EICO HF~41, or o seif-
powered tuner-preamplifier, the octal plug furnished with
the HF=60 remains insarted tn the octal socket (fo connect
the primary of the power transformer to the AC line ond to
ground oneside of the fllement winding}and the line zord
of the HF-60 is inserted in o switched 117 VAC conven~



] [}
jence outlet in the control unit. Note: When using o
self-powered preamplifier-control unit, touch one end of o
wire to the preamplifier chassis and the other end to the
power amplifier chassis. [f a spark occurs, pull out the
HF-60 line cord plug and re-insert it with the prongs re=
versed.

¢) POWERING AUXILIARY PREAMPLIFIER: The some
octal socket provides oll necessary filament and B+ voltages
for operating an auxiiiory precmplifier~control unit, 6.3
volts AC filament voitage, ot 1 ampere, may be obtalned
from pins 1 and 2; pin number 4 on the socket supplies
350 volts DC, ot o moximum current of 10 milliamperes;
ond pin 3 is connected to ground. As stated cbove, con=
trol of 117 volt AC line power to the power amplifier,
ond, indirectly, power for the preamplifier-contro! unit
iteelf, is made available through the connections to pins
6 and 7. This arrangement is exactly suitable for power—
Ing the EICO HF=61A preamplifier-control unit; all that
need be done is to remove the octal plug provided with
the HF~60 from the actal socket ond insert the octal plug-
and-cable of the HF~61A in its stead. Note thot a jumper
betwean pins 2 ond 3 of the octal plug furnished with the
HF~&0 effectively grounds one side of the filament wind-
ing; removal of the octal plug leaves the filoment wind-
ing floating. This arrangement isused becouse ahumbal-~
ance control Is connected across the filament leads In the
EICO HF~61A preomplifier ond the arm of this control is
returned to a tap in the Bt supply to provide u superim~
posed DC potential on the filament supply for purpose of
minfmizing hum due to cathode-heater leckage in the
preamplifier tubes,

d) CONVENIENCE QUTLETS: When the HF60 is used
with a preamplifier thot takes power from it, such as the
EICO HFS1A, the convenience outlets of the HF"60 will
befounduseful, Theoutletmarked " 117 VAC SW. " ("SW."
Is an obbreviation for "SWITCHED") is "live" or "dead"
depending onwhether the preamplifier power switch turned
to ON or OFF; plug tuners inte this outlet. The outlet
marked " 117 VAC" is not switched and is "live" whenever
the HF=60 |lne cordplug Is inserted in a wall outlet; plug
a record changer info this outlet in order to protect the
mechonism. When the HF=60 is uted with o seif-powered
preamplifier, such as the E{CO HF~61A, normally the con-
venience outlets on the preamp!ifier will be used. How-
ever, the HF~40 outlets may be used also, If desired, In
which cose both of them will be "switched".

INTERCONNECTION OF COMPONENTS
SIENAL

a) PREAMPLIFIER~CONTROL TC POWER AMPLIFIER:
Single conductor, shielded cable must be used to inter~
connect the preamplifier-contro! unit or tuner-preampli=
fler - control unit ond the power umplifier. Unless ‘the
source has a low Impedance output, such os o cathode fol -
lower (with which up to 50ft. of coble can be used), use
the shortest possible connection; in ony cose, use o low
capacity type of shielded cable (as low os 25 mmf capacity
per foot is available). Both ends of the coble must be
fitted with RCA type phono plug connectors,

b} SPEAKER CONNECTIONS; To connect your speaker
to the omplifier properly, you must know its rated imped~
ance, which isusually marked on the spaaker or specified
in the manufacturer's |iterature. Connect one specker
fead to the terminal on the rear apron marked "G" and
the other specker lead to the nearby terminal designated
by the rated specker impedance (4,8, or 16 ohms). Plastic-
covered lamp cord may be used for distances up to 50 ft.
with 1ittie power loss. For shorter distances, tv antenna
faad can be used, particularly if it 1s desired to run the
specker lead under a rug.

If 1t is desired to use two similar or identical full-range
speakers of the same rated impedance (elther 8or 16 ohms
only) for better sound distribution, connect one speaker
lead of each palr to "G" and the two remaining leads to
the terminal with a number equal to half of one of the
specker's rated impedance. (1t may be necessary to "phase”
the two speakers by reversing both of the leads from one
of the speckers.) This moy not be done if each of the
speckers is designed for reproduction of a different part
of the sudio spectum {woofer-twester combinations}, In
which case a cross-over network isrequired which connects
to the amplifier with only one pair of leads.

INTERCONNECTION PROCEDURE

a) Mcke all system interconnections before applying AC

power, Making or bredklng interconnections while AC

power is applied will resuit in a momentary overload of
both the power amplifier and speaker system with possible
damage to either or both.

b) If the EICO HF-61A preamplifier control unit (notseif-

powered) has been obtained in kit form, remove ol the

jumper connections in the octal plug supplied with the

HF~40 and wire the preamplifier power take-off |ecds to

this plug os foliows:

Color of Preomp, Lead Pin of Qctal Plug Connected to
grey
grey
brown
brown
red
black

Wired HF~61A preamplifiers will have the preamplifier

leads connected to the octa! plug as in the table above.

G B M — O

¢) 1f it is desired to use a preamplifier without a power
supply other than the HF=81A, the power take~off leads
of the preamplifier shou!d be connected to the HF-60 octal
plug {ofter removing the jumpers} as follows:

Preamp. Power Lead Pin of Qctal PlugConnected to

AC ON-OFF )

AC ON-QFF 7
Filament {6.3 VAC) 1
fFiloment {6.3VAC) 2

B+ 4 or 5%
ground 3

* |fthe preamp!ifier requires 350VDC, use pin 4; if the
preamplifier requires less than 350VDC, use pin 5 and



: ]
comnect dropping resistor of appropriote value and vol-
tage rating from pin 4 to pin 5 of the octal socket on the
HF-60 chassis. For example, if the preamplifier in quest-
ion requires 300 VDC B+ voltage at 10ma drain, the drop~
ping resistor will be required to drop the voltage by 50
volts (350300 = 50} ot acurrentof 10ma. By Ohm's Law,
the required resistance in ohms is the voltoge drop In volts

mainftenance

divided by the current In amperes or 50 volts/. 0lamp. =
3000 ohms. The power dissipated in the resistor in watts
Is equal to the voltage drop in voltsmuitiplied by the cur-
rent in omperes or 50 volts X .01 emp = 0,5 watts, For
safety o reslstor of double the wattoge rating should be
used, Therefore, a 5000 ohm 1 watt resistor is required.

CONTROL ADJUSTMENTS

There are three controls in the HF~40 amplifier. Two of
these controls, the BIAS ADJ. and the BALANCE ADJ.,
must be odjusted by kit builders before initlal use of the
amplifiersfoctory wired units will have had these ad-
justments made, The BALANCE ADJ. will have to be re~
adjusted by all users whenever ane or both of the EL34
output tubes is replaced orif it is suspected that ¢ de im~
balance in the output tubes hos occured in the course of
use. The third control Is the INPUT LEVEL ADJ. which
is set ofter all the systems components are interconnected
and are actually operating. If the INPUT LEVEL ADJ.
willnot be accessible ofter mechanical installation, then
the systems components should be interconnected ond turn-
ed on before mechanical installation to permit the proper
setting of this control, :

a) PRELIMINARY BIAS & BALANCE ADJLISTMENTS: Be~
fore applying power, set both the BIAS ADJ. control and
the BALANCE ADJ. control at the approximate center of
their ranges of rotation. Then connect to AC power, turn
the amplifier on, and allow aboutone minute for warm=up,
If the plates of the EL34 output tubes turn cherry—red dur-
ing warm~up, turn the BIAS ADJ, control counter~clock=
#ise untii redness is fust borely visible (normal condition).
[f the redness does not dlsappear even at full counter-
zlockwise rotation, which indicates on abnormat conditon,
turn off the power and recheck the amp!ifier wiring and
somponents,

5) SETTING BIAS ADJ, CONTROL (BIAS VOLTAGE AD~
JUSTMENT): Use either a VOM of at least 20,000Q per
rolt sensitivity and +3% accuracy on dc voltage measure-
nent or aVIVM. Set the instrument ot the minus or neg-
ative DC volts functions and a range of not less than 50
solts or more thon 150 volts {the closer the point on

thescale ot which the reading is made is to full scale, the
nore accurate it is). Rest the amplifier on the short side
sn which islocated the input jack and remove the bottom
>tate. Locate the orm (center contact lug) of the BIAS
ADJ. control and connect the "hot" meter tead to it.
fouch the common or ground meter lead to any unpainted
soint on the chassis {ground} and read the negative dc

voltoge on the meter. Adjust the BIAS ADJ. controi for
a reading of =47dc volts (negative). Disconnect the
meter leads when this is completed.

c} SETTING BALANCE ADJ. CONTROL: Set the VOM
or VIVM at either the plus or minus DC voltage function
and select the lowest DC voltage rangs. Connect the
meter leads to the two METER pins jacks on the rear chassis
apron. I the meter pointer deflects to the laft of zero,
reverse the leads, Adjust the BALANCE ADJ, control for
a zero or minimum reading. This completes the balance
adjustment, whereupon the meter leads can be removed
from the METER pin jacks.

d) Set the VOM or VTVM at the plus DC volitage function
and select the lowest DC voltage range (not higher than
3 volts fullscale). insert the "hot* meter lead intc ejther
one of the METER pin jocks and touch the common or ground
meter lead to any unpainted point on the chassis (ground),
Readjust the BIAS ADJ. control for o meter reading of
0. 65 volt,

e) Repeat step ¢

f) Repeat step d

g) SETTING INPUT LEVEL ADJ, CONTROL: The iN=
PUT LEVEL ADJ, control is intended to protect the speaker
system from "blasting" should somecne tumn the precm-
plifier~control unit level controls to full, by permitting
you to attenuate the preamplifier outputsignal by any de-
sired emount at the input to the power amplifier where it
can not be "fiddled" with. Start by setting the INPUT
LEVEL maximum counter-clockwise {maximum attenua=-
tion), using q screwdriver. Set the LOUDNESS control
on your preamplifier to the maximum clockwise position
and the LEVEL control at the midpoint of its range of ro-
tation. Turn your phonograph on ond play on average
orchestral record. Then slowly rotate the INPUT LEVEL
ADJ. control clockwise until the music is ot normel {or
concert) listening level. This completes the adjustment,
which need not be repeated.



‘TROUBLE SHOOTING and OPERATING NOTES

Youramplifier should require little service except for nor-
mol tube replacement. We recommend no substitutions
for the tube types used in thisamplifier. The EFB6, EL34,
and GZ34 types aredistributed nationally by the Amperex
Electronic Corporation {230 Duffy Ave., Hicksville, L.1.,
MN.Y.) and Muyllard Litd. (international Electrenics Corp. ,
81 Spring St., N.Y, 12, N.Y.) If necessary, replace~
ments can be obtained directly from EICO.

1tshould be noted that slight red coloring of the EL34 out-
put tube plates in operation is not obnorma! and does not
indicate that the amplifier is operating improperly.

The HF-40 is intended for operation at a lne voitage of
117 volt AC. Component fallure Is likely at o line vol-
tage above 124 volts AC, if the line voltage at your lo-
cation is higher then 124 voits, use o voltage edjusting

device or voltoge regulator of edequate volt-ampere ca-
pacity {minimum 250VA),

Tofacilitate servicing, remedial and rouble~shooting pro-
ceduyres havebeen provided in the TROUBLE SHOOTING
CHART that follows. A VOLTAGE AND RESISTANCE
CHARY is also provided as an aid in locating defective
components and to permit a careful, stage~by-stage check
of the omplifier. DC operating voltoges are given both
at no signal and of a signal developing 50 watts output os
well as the corresponding 1kc signal voltages.

To isclate the source of unusual hum or noiste in your
system, first burn off the AC power ond then unplug the
audio cable connecting to the amplifier input. Then turn
the AC power on agoin and note whether hum or noise has
decreased, 1If it hos, the fault is in the preamplifier or
associated equipment ond measures should be token to cor-

rect it as described in the service notes for these udits.

If it isdesired to provide a good butlding ground for your
entire system, run o jead from under specker connection
terminal "G" to o cold water plpe. Do nof connect such
a ground wire to other components in the system,

If the trouble is no output or low output and the amplifier
Is suspected, check AC signol voltoges starting at the in-
put and working step-by-step toward the output, using a
sine-wave cudio signal generator and a VIVM. Turn the
INPUT LEVEL ADJ . control maximum clockwise {no utten-
vation) end set the input signal to 0.4 volt. The corre-
sponding grid ond plate signal voltages for thls input are
indicated on the schematic diagrem. Thisprocedure should
suffice to localize the defective stage,

If the trouble s an excessively distorted output, try tube
replacement, signal tracing or procede directly to voltage
and resistonce meosurements.

When the defective stage is localized, procede to are-
sistance and voltege check of the stage, using the data in
the Resistance and Veltage chart. Disconnect the ampli~
fier from the power line and discharge capacitors prior to
making any resistance check and prior to removing either
both of the EL34 output tubes or disabiing the bias supply.
Do not turn the amplifieron with either of the output tubes

removed or with the bios supply disabled.

CHECKING A TYPICAL TUBE STAGE

1. Check tube,

2. Check plate and cathode resistors,

3. Check coupling capacitors for leakage or short.

4. For output stage, check dc resistance of transformer
windings,

5. Check grid leak resistor for open,

6. Check cathode by-pass capacitors for short.

7. 1If no or low B+ voltage on tube, check decaupling
path for open or defective R?, ond filter copacitorCi)
and C11 for short.

8. If wiring and circuit components including the tube
check O.K. and B+ voltage is excessive, check the de-
coupling path for short or defective R?.

SERVICE

if trouble developes in your instrumentwhich you con not
remedy yourself, write fo our service department listing
all possible indications that might be helpful. [f desired,
you may return the instrument to our fattory where it will
be placed in operating condition for $5.00 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 o tog to the
instrument, giving your home address and the trouble with
the unit. Pack very carefully in a rugged container, us-
ing sufficient pocking material (cotton, shredded news-
paper, or excelsior), to meke the unit completely immov-
able within the container. The original shipping carton
Is satisfactory, providing the origingl inserts are used or
sufficient packing material is inserted te keep the instru~-
men! Immovoble. Ship by prepaid Railway Express, if
possible, to Electronic InstrumentCo. |, Inc,, 33700 North-
ernBlvd,, Long Islend City 1, N.Y. Return shipment will
be made by express collect. Note that a carrier cannotbe
held ltable for damages in transit if packing IN-HiS OPIN-
ION, is insufficient,
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TROUBLE SHOOTING CHART

SYMPTOM

CAUSE

REMEDY

House power line fuse blows;
fuse, F1, remains intact.

Short in line cord, J4, J5 or msociated
oquipment plugged into J4 or J5.

repuir

Fuse, F1, blows,

if the amplifier causes a replacement fuse to
blow with rectifier tube, V5 Is removed,
primary or high voltoge secondary windings
of 72 are incorrectly wired or shorted,

I¥ F1 does not blow after replacement {with
V5 removed), check for bies supply faiiure,
short In B+ circuits, defective V5,C10,C11,

check and repair or reploce,

check and repair or replace.

V5 filament not lit, Incorrect witing of fil, leads to V5 socket, repair
5V fil. winding of T2 open. replace T2.
Any or al! other tube filement Open lead from 6.3V winding of T2, repair
6.3V winding of T2 open. replace T2,
DC voltage at V5 cathode {pinB)
is incorrect os specified below.
a) Mo voltage Defective V5, replace

b) High voltoge

¢} Low voltage

C10, C11 shorted internally or externally,

Connaction to C10 from pin 8 of V5 broken,
Connection to center tap. of h.v.sec.winding
of T2 open.

Output tubes V3 & V4 over«blased of not
drawing current.

Excesslve current drain amplifier,

Defective V7.

repluce or repalr

repair
repair

see troublawshooting typical
stage; adjust blas and bal~-
ance control,

see trouble~shooting typlcal
stage; adlust blas and bal-
ance controls,

reploce




TUBE
EF84/Z729

Vi

&SNV GTB

V2

EL34/6CA7
v3

EL34/6CAT7
V4

GZ34
V5

PP

B N IR R LI L R

1
2
3
4
5
&
7
2]

L& ]

DT VOLTS DC VOLTS
NO SIGNAL 50w OUT
94 88
0 ¢
2.2 2
filoment (6.3V AT between)
82 74
0 0
2.2 2
¢ 0
76 Fa!
310 285
2 87
a2 74
310 285
92 87

filament (6.3V AC between}

.65 1.2
filament (6.3V AC between)
470 440
470 440

-38.5 -37.5

-39 -3¢
.65 1,2
.55 1.2
filament {6.3V AC between)
470 440
470 440

-38.5 -37.5

-39 -39
.65 1.2

|

filament 8 cothode 470 440

VOLTAGE AND RESISTANCE CHART

AC VOLTS (tke)
50W OUT

1.3

240
100
3.5

1.3

1.3
240
100
34.5

1.3

filament 470 (5.0V AC to pin 8 —remove tube to measure}

393

393

RESISTANCE
UNIT OFF

1.2 Meg Q2
0
2.3KQ

" 500K Q

0
2.3KQ
1 Meg Q

1.5 Meg Q
50K0Q
19KQ
500KQ
45KQ
12KQ

100

70Q
35Q
230K Q
34KQ
104Q

10
79Q
29Q
230KQ

34KQ
10Q

above 200K0}
300
500

above 200KQ

Al voltages and resistances are measured fo chassis with the input level control set maximum clockwise
(Fuli gain) ond Bias Adjust and Balance Adjust controls set for proper bias voltage and correct balance
respactively. Voltoges are measured with a high input impedance VTVM. All resistance measurements
are made with pin 8 of the GZ34 grounded except, of course, when the resistance to ground at pins 2
and 8 of the GZ34 is being checked. Operating fine voltage at which voltage measurements are made

is 117 volts AC, 60cps.

BY £15%.

NOTE: ALL VOLTAGE & RESISTANCE VALUES MAY VARY NORMALLY



REPLACEMENT PARTS LIST CONTINUED

40000 432 hex nuts 22
40001 3/8 hex nut 1
40005 nuts, hex, $10-24 8
40007 nut, hex, F4-40 2
40016 nut, hex, 1/2-24 1
40017 nyt, tinnerman, F8~32 10
41000 screw, 6~32 X 1/4 21
41003 screw, 832 X 3/8 10
41006 scraw, 10~24 X 3/8 4
41016 screw, F4=40 X 1/4 2
41028 scrow, #5832 X1 4
42000 washer, lock, 3/8 1
42001 washer, flat, 3/8 . 1
42002 washer, lock, f6 21
42004 washer, lock, 710 8
42007 washer, Jock, f4-40 2
42011 washer, flat, #10 4
42029 washer, robber, 1/2 1D I
42032 washer, flat, 18, 7/16" O.D. 4
43000 " lug, ground, 76 1
43004 lug, ground, ldarge 1
46000 » grommet, 3/8 ]
46006 s bumper, rubber 4
51006 ~~plug, RCA type !
51007 » octal plug and hood ]
57000 v~ line cord 1
81093 v“chassis i
81097 +~ pottom plate 1
7300 tube shield 1
66044 manuel of instruction (wired) 1
66301 /fnanuci of instruction {kit) 1

NOTE: When ordering replacement parts, please include ol! of the following information: 1) stock number and description
given in parts list; 2) quantity; 3) modsl number of instrument; 4) serial number of instrument {on panel). This infor-
mation will expedite the processing of your order and insure your recelving the comrect raplocement parts,



REPLACEMENT PARTS LIST

Stk. ¥ Symbol  Descripilon

20042 O vEap., molded, .05mfd-400V, 10% (green,black, erange, white, yellow)
22509 2 weap. , disc., 100mmf, 10%

23007 3 vecap., elec., 50mfd-25V

20044 C4 €ap., molded, ,25mfd-400V, 10% (red, green, yellow,white, yellow}
20041 5,7 gap., molded, .25mfd-400V, 10% (red, green,yellow,white, blus)
22535 Cé L-cap. , disc., 175 mmf-10%

22542 C8 veop., dise., 750 mmf-1000V, 10%

22515 C9 cap., disc., 500mmf, 10%

24007 C10,11 «%ap., elec., 2 X 20mid~500V

23015 C12,14 ogop., elec,, 50mfd-150V

20043 C13 vap., molded, ,03mfd-600V,20% {orange, black, orange, black, bive)
93003 CR1 s~ Tectifier, 50me

91005 F! Adse, A

50014 1 sfack, phone~input, single

50007 Jz2,3 v Tack, pin

50014 34,5 woutlet, convenience

Y7032 16 lack, power, octal socket

16016 Rl - pot., 1TMQ audio taper (Input Level Adj.)

10430 R2 ,res., 4.7KQ, 1/2W, 2£10% (yellow,violet,red,sitver)

11531 R3 tres,, 470K, 1/2W, % 5% {yellow,violet,ysllow,gold)
11527 R4, 17,19 yfes., 100KS}, 1/2W, % 5% (brown,black,yellow,gold)

11505 RS5 i-res,, 100Q, 1/2W, £ 5% (brown,black,brown, gold)

11542 Ré ~Tes., 1.6KQ, 1/2W, & 5% (red,blue,red,silver)

10407 R7 ~1es., IMQ,  1/2W, £10% (brown, black,green,silver)

10400 R8 »es,, TOKQ, 1/2W, £10% (brown,black,orange,silver)
10419 R9 pfes., 270KQ, 1/2W, *10% (red,violet,yellow,silver)

10852 R1Q pfes,, 15KQ, TW,  +10% (brown,green,crange,silver)

11513 RIY,12 yfes., 3KQ, 1/2W, & 5% (orange,black,red, gold)

11600 R13 wfes,, 18KQ, W, zx 5% (brown,grey,orange,gold) _
11601 R4 vres., 27KQ, W, % 5% {(red,violet,orange,goid) %70 .
11602 Ri5 wTes., 33KQ, 1W, =+ 5% (orange,oronge, orange, gold) '
11537 R16,20  fEes., 180KQ, 1/2W, + 5% (brown,grey,orange, gold)

18029 Ri8 ot., 50KQ, finear taper {(balance adi.)

11703 R21,22 ofée., 100, W, & 1%

10424 R2Z3 wies,, 22K,  1/2W, £10% (red,red,orange,silver)

18015 R24 »pot., 10KQ, linear taper (blas adj.) )

10426 R25 stes., 33KQ,  1/2W, £10% (orange, orange, orange, silver)
32006 T wFransformer, output

30020 T2 v-transformer, power

54500 TB} v“terminal board, 4 post {speaker connections)

54003 TB2 v-terminal strip, 2 post

54015 TB3 ¥terminal strip, 2 post left, 1 post right w/ground - &1+

54002 TB4 wtermina! strip, 1 post right w/ground

54006 TB5 wteminal strip, 2 post right, 1 post left

54004 TRS waerminal sirip, 2 post w/ground

90042 V1 ~tube, EF86/2729

0041 V2 « tube, 6SN7GTB

90040 V3,4  tube, EL34/6CA7

90044 V5 /ube, GZ34

97800 XF1 v/ fuseholder

97027 XV1 +"'socket, 9 pin min., top mount

97032 XV25  socket, octal, bottom meunt
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HF60
MODEL HF60 ADDENDA (Bookf[o0 )

To limit the effect on the HF40 of a preamplifier taking its power from the HF40, the following
wiring steps have been changed as shown. An additional step (26), not in the book, has been
added for the wiring in of an edditional component, 15KQ resistor R26.

On page 11C:
Step 5 ( ) Fig. 5. Connect a 33KQ , W (orange, orange, orange, gold) 5% resis-
tor, R15, from XV2-2 (C) to TB4~2 (S). Cut leads to 1 1/4",

Step 13 { ) Fig. 5. Connect a 750 mmt dfsc capacitor, C8, from TB3-4 (C) to
XV3-3 {8).

Step 14 () Fig. 5. Connect a 6" red lead from TB3-4 (S) to J6-8 (C).

Step 26 ( ) Fig. 5. Connect a 15KQ (brown, green, orange, stiver) 109%, 1 watt
resistor, R26, from J6-8 (S) to J6=4 (S). Cut both leads to 3/4". :

On page 10C:
Move the lead from TB4-2 to TB3-4, Move the lead from J&=4 to J6~8. Draw in a

15KQ, 1 watt resistor, R26 from Jé-4 to J6-8.

On the replacement parts list:
Change component now beginning with 10852, as follows.
10852 R10,26  res., 15KQ, 1W, £10% (brown, green, orange, silver) 2

On the schematic:
Add resistor R26, 15KQ), TW, x10%, to the parts list. Draw this resistor from pin 4
to pin 8 on J. Remove arrow from 4 at socket J6 and connect pin 8 on J6 to pin 8
on V3. Remove arrow marked "4" between R9 and R10.

~edo E.. 1090 . Electronic. Instrument.Co.; -Inc., 33700 Northern Blvd:; kih:Co b New York- =~




