Compact 6 AS7G Amplifier For
Residence Audio Systems

C. 6. McPROUD*

Part |l—Further constructional details on two-unit amplifier of unique design.

a uew type of amplitier was de

sertbed, This  amplifier  employs
2 novel arrangement for furnishing
p]nte power for the output stage as
well as the d-e tilament power for all
the other stages. While the design
was discussed thoroughly, exact comr
ponent vahlues were omitted pending
the results of the measurements of
distortion  and  overall  performance.
These  measurements  have  justitied
prelintniey tests, and  the  compo-
nents are listed herein.

I Nt Figst section of this series,

The results of the performance tests
are gratifyiug. Power output at one
per eent harmonie distortion is 6.3
watts at 00 ¢ps, 6.2 watts at 20 ¢ps,
and 6235 watts at 20,000 cps. Eight
db of feedback is cmployed, extend-
ing frow the seeondary of the output
traustformer to the cathode of 1w,
The output impedanece on the 16-0ln
tap 1= L85 ohms, which gives excel-
lent damping. The frequeney response
curves were =hown in Part. 1, with the
tapped tone switehies in various posi
Hum and noise

tions. nieasures

*Managing Editor, Aunio Exciserrize

—42 dbm, which is not exceptionally
low, but whieh is within the range of
good quality amplifiers.

With the volume control at max-
imum—which is the operating point
for the greatest room volume normal-
Iy desired—a two-volt input =ignal is
required at the two radio input jacks
for a two-watt output. This does not
leave mueh leeway, but will suftiee for
most  tuners. The phonograph  pre-
amplitier supplies the additional gain
to bring the output of magnetie pick-
up= to the equal of the radio inputs,

The original design provided for o
roll-off in the LP phonograph posi-
tion so that these records would re-
produce normally with the tone con-
trols in the positions for tlat reponse,
However, this does not provide suf-
ficient gain, so it is considered more
desirable to eliwminate f212 and (.
Values for these components are given
in the hist of parts, but it is recom-
mended that the arm off N be con-
nected direetly to the LP position
contact of NWi. asz shown in the
schematie, Fiy. 4. It <hould be men-
tioned at this point that the chinina-

Fig. 1. Partial wiring diagram of power section to show component mounting.

|

tion of this equalization arrangement
does not prevent the user from repro-
duecing LP records nt the correet tone
control settings, becanse position 4 of
the high-frequency tone control gives
the correct roll-off for these records.

List of Materiols

Oy oy Crae 005 uf. 400 v, paper

Cy 003 uf, mica

Cy, Cy 002 uf, mica

%, Cg 250 ppd, Centralab Hi-Kaps
Cs, Cy, Cyo, €11 750 puf, Centralab 1i-Kaps

e 006 upf, mica

Ciy 0.1 uf, 400 v, paper
Ciam b, ¢ 15-15-10/450 electrolytic
Ry, 10,000 1all values Vi-wait

unless otherwise specified b
R, Koo Koo 2200
Ry Re 0.12 meg. l-waty

Ry 1.0 meg
R+ 0.1 meg
Ry 47,000, l-want

R'.l. Rm. Rll
Ry»*, R
Ria, Ris Ris

0.5-meg potentiometer
0.12 meg

Rig, Ron 0.27 meg
Rix 82,000
Rio 68,000
Rua 33,000
R 0.39 meg
Rag, Roy 0.18 meg
Koz 56.000
Ry 1000
Ra;. Rao 0.1 meg. l-watt
Ras special volume control

(see text)
Rao 0.56 meg
Ra: 2700
Ras 82,000, 1-watt
Ry 22,000, 1-wart
SW, Mallory 3136]
S Mallory 3115F, modified
(see text)

Sy Mallory 3115F
oo Ve 12817
b 128)7

*These components  should be  mnitted--
see text,
The parts not speeifically deseribed
for the power section are as follows:
C 0.5 uf. 600 v, oil hiled, bathtub
type

[ 40-40-10/150, electrolytic, with in-
sulating tube

Cz, Cy 125 uf, 350 v, electrolytic, with
insulating tube

Cy 40-30-20-10/450, electrolytic - |

Ce 0.1-0.1, 600 v, il filled, bathtub

type
Ry, R» 600, 5-watt N
Ry 500-olim wire-wound potentiometer

Re* 15,000, 10-watt

Rr.. Rc. 6800, 2-watt

R; 5, 5-watt

SH;  SPST toggle switch
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T push-pull input, special channel
mounting, no d.c. in primary;
Freed 17290

7. 4000 ohms plate to plate, 4-8-16-
ohm secondary; Freed 15929

T, 325-0-325 v at 50 ma; Sv at 2a;
6.3v at 2.5 a, Freed F-413

Xy, X2 200 ma selenium rectifier

“Shown on diagram as 7500 ohms. This

value should Le adjusted to provide 36

volts across filument string.

The performance of any amplifier
depends to a large degree upon the
quality of the components uscd. At
the time this amplifier was designed,
it was desired to use high-quality
transformers throughout, and to make
the power section as compact as pos-
sible the input transformer had to be
mounted underneath the chassis. This
ruled against a cased type, and few
manufacturers list high-quality trans-
formers in open-frame mounting. The
unit employed was designed to work
between a single 12S8J7, triode con-
nected, with no d.c. in the primary,
and to obtain adequate driving volt-
age for the grids of the 6AS7G it was
required that the step-up ratio should
be fairly high. To get this performance
and retain a wide frequency range.
the transformer is wound in two sec-
tions, both placed on the center leg of
a conventional E-I core. Measured
frequeney response of the transform-
er itsclf indicates a droop of 1 db at
30 cps and at 30,000 cps. The output
transformer, also speccial, shows a
droop of 1 db at 17 cps and at 120,000
eps when operated without feedback,
and drooping 1 db at 15 cps and 62,-
000 cps when operated with feedback.
Similar output transformers are avail-
able in the standard Freed line under
number F-1951 with output imped-
ances of 1.2 to 30 ohms, and under
number I-1950 for impedances from
50 to 500 oluns.

The following table indicates trans-
formers of high quality which are
generally obtainable from jobber
stocks and which should perform satis-
factorily. sinee their characteristics
are similar to those used in the orig-
inal amplifier.

Construction Hints

There are a number of suggestions
which may be of interest in the con-
struction of these two units. Refer-

Fig. 2. Underside of power section chassis.

ring first to the power section, it will
be noted that the two filter capacitors,
(3 and C4, are mounted on a bracket
under the ouput transformer. There-
fore, they are necessarily installed
after the wiring to the output trans-
former is completed. The balaneing
potentiometer, R3, 1s also mwounted
on a bracket so that its shaft may be
adjusted through a hole on the chas-
sis between the two capaeitors moun-
ted on top. The selenium rectifiers are

mounted on a 6-32 threaded rod which

The value for the resistor R4 was
shown as 7500 ohms. This gives some-
what too much current through the
filiment string, and it is found that
15,000 ohms is more suitable, since
the voltage across the filaments should
be 36 volts. R7 has been added to re-
duce the peak current through the
selenium rectifiers, and 5 ohms is a
snitahle value. This resistor is con-
neeted between SW and (3.

The push-pull input transformer is
mounted direetly below the SASTG

Fig. 3. Wiring
diagram of two
tone-control
switches. Switch
plate on H-F con-
trol is changed to
furnish tie points
on five-step
frame. Only one
contact arm is

used MALLOAY 3118y

L-F CONTROL Sw.3

MALLORY 31154
WITH 326J PLATE

H-F CONTROL Sw-2

passes through two strips of Bakelite
attached to bent-up angles on the
chassis. T'wo saw-cuts are made ¥ in.
apart and extending for two inches
along the chassis. At the center of
these two cuts, another cut is made
between thenm. This frees two “flaps”
which may be bent up to mount the
Bakelite strips. The cover is bent up
from perforated metal to prevent ac-
eidental eontact with hands or tools

TABLE |

T] T-_' T3
Audio Development Co. 2141 34 5150

215C* 315F large)
Chicago Transformer Div. BO-6 PCc.70
Stancor A-4750 A.3800 P-4078
Thordarson T20A22 T22870 T22R02
UTC [.8-21* [.8-371 R-54

CG-132* 1 8.552

.6

*Insufficient space under chassis to monnt these madels.

1Voice ¢oil secondary only.

2Voice coil and line secondary.
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socket, using leads as short as possible.
This will normally reyuire that the
leads be connccted before the trans-
former is bolted in place, and since
the leads are likely to be of relatively
light wire, care <hould be excrcised in
this operation. The two bathtub cap-
acitors are mounted on opposite sides
of the chassis. with tie-points instal-
led adjacent to them. One iz needed
to muke the connection to the plate
cud of the primary, and the other
serves to hold 5.

With some transformers it is prob-
able that there will be a tendency to
osctllate at some super-anudible fre-
queney, This may require some ex-
perimentation, but it is suggested that
a small capacitor aeross each half of
the primary of the output transform-
er, or possibly across the secondary of
the input transformer, will suffice to
eliminate this trouble. Probable values
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Fig. 4. Schematic of input section, with component values.

will be in the vicinity of .002 sf, Fig-
ure 1 i3 a partial wiring diagram of
parts employed in the power section,
while Fig. 2 is a photograph of the
underside of the completed amplifier
chassis.

The preamplifier section shown in
the photograph of Part 1 is somewhat
smaller than the average constructor
may wish to employ, but it was built
in this manner to keep the space re-
quired to a minimum. The chassis was
fabricated from a 2 x 7 x 11 alumin-
um chassis base, cutting it apart at
the center. The sides of the chassis
are then cut 134 in. from the open
end, and folded in to provide a 34-in.
angle. The top is folded down, result-
ing im a chassis approximately 3% x
7 x 2. The tube sockets and the electro-

Iytic capacitor are mounted on this
section, with the controls on the op-
posite side of the chassis. The input
selector switch is mounted on one
end, with a lever extending through
the panel for its operation. If the
chassis length were extended to eight
or nine inches, the selector switch
could then be mounted on the front
in line with the other controls, and it
is quite probable that it would be
easier to install in a cabinet because
of the difficulty in cutting a neat slot
to pass the lever-type arm used to
actuate the selector switch.

In the parts list several references
were made to the text for further ex-
planation. The volume control, Ros,
is the loudness control described in
the February issue,! and consists of a

Fig. 5. Input section wiring diagram.

Centralab 1443 switch on which are
mounted the resistors and capacitors
necessary to obtain the desired com-
pensation.

The high-frequeney tone control
switch, SW2, needs a little further
description. The series of switches se-
lected for the tone controls consists
of small units which are desirable in
such a compact amplifier. However,
the exact assembly of contacts is not
obtainable, so the switch used was
made by using the frame and mechan-
ism from a 3115J switch with the
contact plate from a 3126J switch.
This gives a number of tie points for
the resistors used for the cut-off cir-
cuit, as well as for the input connec-
tion. The capacitors in this circuit
are all mounted directly on the switch,
being soldered to the frame for ground
connection. This is not usually con-
sidered the best practice, but it must
be remembered that this section of
the amplifier does not have any a-c
circuits in it, and there is little
chance of ground loops causing hum
trouble. Suffice that the unit as con-
structed exhibits no troubles from
this source. The exact arrangement
of the tone controls is shown in Fig.
3. Similar methods were used for
both, in that all parts are wired di-
rectly to the switch, but the low-fre-
quency control is a standard 3115J
switch without modification.

The overall schematie, Fig. 4, is
esgsentially a repetition of the schema-
tic published last month, with the re-
moval of Ri2 and (s as previously
discussed. The wiring diagram, Fig.
5, indicates the arrangement of parts
and the wiring between them, while

1“Full Range Loudness Control,” Winslow,
Avvio ExciNerring, Feb. 1949,
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the photograph of Fig. 6 shows the
method of mounting the resistor strip
on the back of the volume control
switch.

Unless the builder is reasonably
well experienced in comstruction of
small amplifier equipment, it might
be desirable to increase the overall
size of the input section. It is definite-
ly possible to construet the unit in
the size shown, but it must be admit-
ted that it is extremely compaet, and
as the size is reduced the complexity
of construction is inecreased. Of
course, once the amplifier is completed
there should be no need to get at it
again, assuming that the constructor
takes reasonable care in the selection
of resistor and capacitor ratings to
prevent the possibility of failure in
use.

A more conventional construction
of this entire amplifier would un-
doubtedly reduce the hum level still
further, and if a larger power trans-
former were used—one which could
supply the 0.9 amps of filament current
required by three 6-volt tubes in the
input scction—the electrostatic field
existing between heater and cathode
of the present first 12SL7 would be
reduced. If made in two units, how-
ever, it would be preferable to use a
separate cable from the power seetion
to the preamplifier to carry the heater
current, although the signal from the
preamplifier to the power section is
of a relatively high level and it is
possible that no trouble would be en-
countered from this source.

If additional gain is required, the
cathode follower section of V2 can be
changed to a eonventional amplifier,
thus giving approximately 32 db more

Fig. 6. In-
terior of in-
put section,
showing the
mounting
of resistor
strip on
rear of
compensat-
ed volume
control.

gain than with the present arrange-
ment. For the uses for which this
amplifier was designed, however, this
shonld not be necessary. Another pos-
sibility is that a 6SN7 could be sub-
stituted for the 6SL7T used as Ve, (if
a filament transformer were being
used, together with 6-volt tubes) again
using the amplifier connection rather
than the cathode follower, and the in-
creased gain would be of the order
of 10 db. This suggestion would only
apply if the filaments were arranged
to be supplied from a transformer
winding. since the 128N7 will not
operate in a series string with the
128T.7 and the 128J%, inasmuch as

the 128SN7 draws a filament current
of 0.3 amps. These are design modi-
fications, and some ingenuity on the
part of the constructor will be neces-
sary to arrive at the exact desired re-
sult. It is felt, however, that the amp-
lifier as described performs satisfac-
torily, and that no changes are neces-
sary for the purpose for which it was
designed. The amplifier was designed
for one application—that of modern-
izing an existing installation, or for
providing a control arrangement
which could be adapted to cramped
quarters with the greatest of ease.
This requirement is fulfilled ade-
quately by the arrangement shown.

Measuring Procedures for Magnetic Recording

Manufacturers Association organized

a subcommittee of the Committee on
Phonograph Combinations and Home Re-
cording to suggest standards for magnetic
recording equipment. A series of sub-
subcommitiees were formed shortly there-
after, one of which was commissioned to
work on “magnetic recording terminology”
and to propose measuring procedures for
magnetic recording. This sub-subcemmit-
tee has now released recommendations for
measuring procedures for magnetic re-
cording.

While it fully recognized that this
material will be subject to modification
with additional knowledge becoming avail-
able, it is felt that it presents a valuable
basis for comparing the performance of
various types of magnetic home recording
equipment. To give this tentative proposal
as wide a circulation as possible, the RMA
Subcommittee on Magnetic Recording has
approved its publication at this time.

A BOUT three years ago the Radio

Particular attention i called to the sec-
tion on Noise which is subdivided into
System Noise and Medium Noise. This
subdivision has been suggested since in
most cases the inherent noise generated
by a completely neutralized medium is
lower than the noise which might be ex-
pected in a typical magnetic recorder. It
should be kept in mind, however, that
noise measurements made, éven on a
properly neutralized medium, can produce
indefinite results. To illustrate this point,
a slightly magnetized reproducing head
can greatly affect the noise generated by
the magnetic recording medium and am-
biguous results might be obtained.

For the proper evaluation of a medium,
not only the ground noise of the medium
as such is important but also the modula-
tion noise (noise-behind-the-signal). No
recommendations are presently availahle
for an acceptable procedure for determin-
ing the noise-behind-the-signal. There can,
however, be no question that there is a
gap in the measuring procedures which
eventually has to be bridged.
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Another problem with which the in-
vestigator of magnetic recording equip-
ment is confronted is the determination of
amplitude variations which are experi-
enced in reproduction when steady tone
signals have previously been recorded.
The performance of a magnetic recorder
depends greatly upon the magnitude of
such amplitude variations. Measuring pro-
cedures should eventually be provided to
evaluate this deficiency of mediums and
of complete magnetic recording systems.

Measuring Procedures for Magnetic
Recording

RMA Sub-subcommittee on Nomenclature
and Measurements

RMA Subcommittee on

Magnetic Recorders R7.}

|. FREQUENCY RESPONSE OF

UNEQUALIZED SYSTEM

The frequency respense of a magnetic
recording system depends upon the medi-

(Continued on page 41)
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