This may be your work bench: In
foreground is the “Sparx” dynamic
signal tracer, with probes in use on a
radio chassis. Functioas and circuits
are analyzed: “improvel” setup shown
in Figure 1.

NCE in a while a manufacturer

will come up with a natural in
test equipment, and as a result paves
the way for smoother servicing. Ex-
amples of this are the vacuum tube
voltmeter and the signal tracer. In-
struments of this type in the service-
man's shop a lew years ago were the
exception rather than the rule; today
the opposite is true.

Within the past few months an in-
strument called “Sparx” has been made
available to radiomen which bids fair
to fall in the category of naturals men-
tioned above. Manufactured hy the
McMurdo Silver Company, its versa-
tility and dependability have already
made it immenselv popular with those
whose first requisite of a piece of test
equipment is its ability to speed up
servicing.

FUNCTIONAL INSTRUMENT

BREAKDOWN ANALYSIS

Actual operation uncovers the f{ol-
lowing range of utility of this instru-
ment:

1. tigh

input resistance wacuum
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A versatile serviceman’s operating tool, with improved
circuit sanggested by manufacturer (page 26) and in-
structions for changing earlier models.

by SAMUEL L. MARSHALL

tube woltincter, D.C. and A.C.. the
latter with a frequency limit well
above 100 megacycles.

2. Aural and visual. gain controlled.
AT and R.I. signal tracer.

3. AL, amplitier for measuring
phono-pickup and speaker characteris-
tics.

4. Test speaker.

5. Power supply source of high
voltage (28D V.) rectified and fltered
D.C.

CIRCUIT BREAKDOWN
ANALYSIS
The circuit diagram is illustrated in
Fig. 1. The mstrument will he scen to
contain the {ollowing circuit units:
1. Crystal probe. This consists o

the new 1N34 crystal diode rectifier.
The mechanical construction of this
probe is shown in [lug. 2.

2. Visual indicaior. This is the 6E3
electron ray tube.

3. Linear gain conirol. Indicated i:
the diagram as P1, this control has a
linear taper so that quantitative voltage
nwasurements may be calculated from
its correspouding dial readings.

4. Aundio amplifer. \With an audible
irequency resporse extending to 20
cveles in the lower audio frequences,
this umit is particularly suitable for
lozatiag sources of hum in a receiver.

5. Loud Speaker. This speaker may
be switched to panel jacks for use in-
dependently as a shop speaker, or used
in conjunction with the aural signal
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tracing units of the instrument.

6. Indicator swilch. The purpose of
the indicator switch, Sl1, is to enable
the operator to:

a) Apply the measured input
to the 6E5 directly. (Indicator
switch in INPUT position. See
Fig. 3)

b) Apply the measured input
to the 6E5 through the linear
gain control. (Indicator switch
in OSCILLATOR position)

c) Apply the measured input
to the 6E5 through the gani-
controlled . amplifier. (Indicator
switch in OUTPUT position.)

7. Output switch. The purpose of
the output switch, S2, is to enable the
operator to:

a) Connect the speaker to the
final tube of the amplifier for
aural testing, (OUTPUT switch
in INT. position)

b) Connect the amplifier for
use with an external speaker.
(OUTPUT switch in AMP.
position) Terminals P and B+
are used to connect up this ex-
ternal speaker.

¢) Make available the speaker
itself as a test speaker through
terminals P and B4, (OUTPUT
switch in SPKR. position.) Line
plug of instrument need not be
inserted in power receptacle for
this test position.

d) Make available the recti-
fied D.C. of the power supply

]

Figure 3. Front panel view, with operating indications. Referred to in text

at left, beginning with paragraph 6.
through terminals GND. and
B+, (Speaker position of OUT-
PUT switch)

8 Input terminals to
through gain control.

9. Output terminals. The circuit
connections to the output terminals
have been covered in the discussjon on
the Output switch.

amplifier

SERVICING APPLICATIONS

1. As a <wacuum iube wvoltmeter

Sparx can be used to measure D.C.
terminal voltages without affecting or
disturbing the circuit constants in the
circut being measured. Since the
shadow of the GE5 tube is completely
closed when the applied input voltage
is about 5.5 volts, this value represents
the minimum measurable voltage.
Higher D.C. voltages can be meas-
ured by reducing the gain control until
the shadow is just about ready to open
again. The value of the measured

Figure 1. Cirenit diagram of “Sparx®’’. Note Crystal probe with new 1N34 erystal
diode rectifier. Schematie is revised as described in section under “Special Note”
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Rear panel view, showing compact arrangement of components, indicated in
Figure 1.

voltage can then be calculated from
the setting of the gain control. Thus,
if the control setting reads 50, it stands
to reason that the voltage measured is
100/50 X 5.5 = 2 X 55 = 11 volts.
If the gain control setting for another
voltage reading is 20 the voliage meas-
ured is 100/20 X 5.5 =5 X 5.5 =275
volts. A chart indicating the voltages
measured for correspond:ng gain con-
trol readings can easily be drawn up
by the operator. The calibration of this

the prod attached to the antenna ter-
minal of the receiver it is possible to
hear the signal in the loud speaker.”
Since the probe has little or negligible
effect on the tuning of a circuit it is
possible to trace this signal from the
antenna to successive grids and plates
of each stage of the receiver aurally.
Actual quantitative signal gain meas-
urements can be made by feeding the
output of a signal generator into the
antenna terminals of the receiver. With

Figure 2. Mechanical eonstruction of probe, with revisions as explained in

text at right,
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chart, of course, is determiined by the
voltage required to close the shadow
of the particular 6E5 tube in use.

Some of the more difficult voltage
measurements, such as oscillator grid,
A V.C, and contact bias grid voltages
can be determined by this section of
the instrument. To repeat, those volt-
age values above 5.5 vclts can Dbe
determined quantitatively, those less
than 5.5 volts can only be roughly es-
timated.

2. As a signal Iracer, the sensitivity
of this instrument is such that with
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the magic eye connected in the output
circuit of the amplifier it doesn’t take
too much of a signal from the signal
generator to close the shadow even
when the probe is connected directly
across the. output of the signal gen-
cerator,

To make measurements of audio or
radio frequency gain between two
points it is only necessary to place the
probe at the first point and adjust the
gain control until the shadow is just
about ready to open. The gain control
position being duly noted, the probe is

placed at the second point, and again
the gain control is adjusted until the
shadow is just about to open. The
voltage gain of the stage is then equal
to the first gain control reading di-
vided by the second. For example, if
with the probe placed successively at
the grid and plate of a tube, the cor-
responding gain control readings are
90 and 3, the gain of the tube is
90/3 = 30.

All the advantages of signal tracing
are thus made available with this in-
strument. These include measurements
of stage to stage gain, phase inver-
sion, and inverse feedback. In addi-
tion, a resourceful serviceman should
be able to develop many testing tech-
niques in I".M. and television receiver
measurements that are potentially pos-
sible with a Sparx.

3. Phono pickup and speaker char-
acteristics may be obtained with the
A.F.amplifier which is an integral part
of the instrument. In addition, record-
ing head characteristics may be deter-
mined in conjunction with a frequency
test record.* Because of its excellent
low frequency response the amplifier
may also be used in tracing down the
source of hum in a receiver. This ap-
plies to noise tracing as well.

4. A lest speaker in a service shop
is almost indispensable. The one in the
Sparx is easily made available through
the output terminals.

5. Examination of the circllit dia-
gram will reveal that the power sup-
plv woltage is also made available
through the output terminals. The
need of this type of supply and its
applications are so obvious that any
discussion on this subject is super-
Huous.

SPECIAL NOTE TO USERS

It has been found that upon some
A.C./D.C. receivers no audible signal
will be heard when the prod is con-
nected to the converter plate and the
return is connected to the receiver
chassis. Shifting the return connec-
tion to the “low” end of the first I.F.
transformer primary (B+4) will ren-
der the converter output (L.I'. input)
signal audible.

All instruments shipped from the
factory after March 1, 1947 are known
as the “Improved Model”, being so
identified by a stamp upon the rear
of each instrument panel. The design
modifications involved are so simple,
however, that owners of earlier
“Sparx” can easily and quickly change
them into Improved Models at small
cost in time and material — only two
.0005 mid. condensers and one 5100

[see page 40]

*See Shop Notes, March 1947, “Radio

Service Dealer”
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Let's look at this matter of wha meter you buy seriously .

for your choice of this, the service technicians basic inswu-
. or annoyasze
You must ~ave the best meter to mumet
“smart” competition. And “smart’ competition oserwhelmingly
uses "VOMAX.” The reason i simple. Other manufactu ers
have had to copy "VOMAX" w®ventions to try to sofisfy your
demond for a modern, post-wer, ohsolescence-preof universcl
Yet, "VOMAX,” the perfected v.tv.m,, stands ha2ad
This is proved by its
‘heavy purchase and use by the Bureau of Standords in Wa.h-
E., Westinghouse, unive sity
ndustrial lasoretories, F.C.Z.,
C.A A, Veterans Admnistratians, schools, zolleges . . . .

ment, can spell either peace cnd profit . .
ard loss to you.

meter.
and shoulders above all othe me-ers.

ington, by Western Electric, €
after university, by top-ran

NEW IMPROVED

"SPAR

Thousands of technicions. today rely
on "“SPARX' dynamic.signal racer to

save time . . . . increase efficiency . ...
cut their costs. It lets you hear and
see signals . . . . traces signal sight
on thru every receiver circuit from an-
tenna thru voica-cail . . ... is shop test
speaker, too. Continuous |choratory
research has now improved “SPARX"
mmensely . ... credted the mproved
Model . . tremendously ~crensed
sensitivi . greatly exparxed gen-
eral usefulness

EXPERTS

“YOMAX" is the o<erwhelming
cBeice of experts becaise it's the
finest, perfected v.tv.m. . . . . be-
casse greatest demand makes
greatest production ard lowest cost
te you.
"OMAX' gives you t total of 51
ramges to directly reasure d.c.,
ac, af, if. and =f. volts up
tamugh hundreds of megacycles,
sx resistance rongss covering
2 10ths obms throughk 2,000 rieg-
chms, three output meter-decibel
ranges from —10 throegh +50 db.,
a» direct current ranges measuring
frem 50 microamperes through 12
arperes, Mast important is the ab-
saxute stability, complete freedom
wam usual grid currert errors . . . .
asd its ostronomica input r
ance .. .. an honestd.6 megohms
apon a.c., a.f, if. and rf.; 51 and
126 megohms upon d.c. Voltage
-cnges meosure frow .1 through
3800 volts d.c., .1 hrough 1200
velts a.c.
F you wont to guard your meter
dollor investment . . _ . to make it
2nly once for many ~eors fo come
- .. then "VOMAX'" at its present
low $59.85 net price s your logical
<yaice . . . . os thousands more
~wise technicians like yourself hove
proved to their profi.

And the SILYER policy of protecting yaur dol ar investment poys out hasdsomely .
o free bulletin tells every user how to careert his “SPARX™

in‘c the rew, Improved Mode! in a jiffy .

goes to prove that for the really serious, proit-consciots -ecknician here's no substitute ar SILVER, tho'
“SPARX" costing you only $39.90 is outstandingly the seorld’s cest snal tracer. “SPARX” will earn you,
too, more profits in_less time than any other instrument ou can buy

Thonks wor your patience. Model 90% Signdl Genzmator is now flowing o your favorite

varioble electronic Fm weep
. output V2 Ticrovolt to cvar 1 valt .

meterec microvolts .

3 90 ke. through 170 mec. on fundcmentals .

bl 7% 4C0 ~ «<amplitude_modulatica . . . . built-in
. laberator> griply adjustable arenvator .

. multiple shielded .

strays lawer than SJOO (0 laborats-y gererators Yet all thus costs you only $89.90
net. BeWer order your 906 now fo demand for exceeds production zcpacity on this
precision instrument far months ta came.

Send Post Card for Catalog of n ew measuring equipment, communica-
tion receivers, traasmitters, kits, parts See them at your favor te Jobber.

OVER 36 YEARS OF

RADIO ENGINEZRING ACHIEVEMENT

1249 MAIN ST.,

HARTFORD 3, CONNECTICUT

“SPARX” AT WORK
[from page 27]

ohm, ¥ watt resistor (any resistor
between 5000 and 5500 ohms is satis-
factory) are needed.

To convert “Sparx” into Improved
Model, proceed as follows:

1. Holding tip of r.f. probe hetween
thick paper in jaws of bench vise,
gently pull red sleeve off metal tip
insert. Remove R1 and Cla from cir
cuit. Modify r.f. probe circuit so “
lead of 1N34 crystal diode is soldered
to metal insert, “+” lead of 1N34 to
inner conductor of shielded cable, and
short w.h.f. grounding wire is soldered
to cable shield braid. Keep 1N34 leads
short, with cable shield braid running
up close to 1N34 so as to avoid hum
due to hand capacity in handling r.f.
probe. Reassemble probe by pressing
red sleeve back over vise-held metal
tip-insert plug.

2. Shunt R5a (1000,000 ohms) with
a 5100 ohm, ¥4 watt resistor. {R5a is
found bheneath amplifier channel close
to 6C4 first a.f. amplifier stage). Shown
in Fig. 1.

3. Remove all connections to four
lugs on fop of INDICATOR switch.
Connect left top lug (seen from rear)
to bottom lug of GAIN control P1.
Connect two top center lugs of INDI-
CATOR switch to INPUT jack. Re-
move connection (or .02 mid. capac
tor) between bottom lug of Pl and
INPUT jack. Connect .0005 mid.
condenser between bottom lug of P1
and TNPUT jack. (See Fig. 1).

4. Make sure Clh (counected across
INPUT and GND. jacks) is .0005
mfd. (See Fig. 1)

5. Recheck operations made as ahove
for correctness. Note elimination of
any hum which may have been present
in original “SPARX” and greatly in-
creased sensitivity in signal tracing
when INDICATOR switch is set to
OQUTPUT position.

G-C Flock Finish Spray Kits

General Cement Mfg. Co. has re-
cently placed on the market a new
patented blower spray gun for flock.
A professional job can be done with-
out any experience; no special skill
is required. This new method is ap-
plicable on phono turntables, cabinets,
grilles, instrument cases, tool boxes,
toys, ornaments, signs, and hobby uses.
The kit contains: 1 blower gun; 1 can
brown flock; 1 can ivory flock; 1 can
thinner; 1 brush and instructions; 1
can hrown undercoat. List price $10.75.

For further information write to the
company at 919 Taylor Avenue, Rock
ford, Illinois.
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