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JOT [T DOWN

Every man is ambitious. Every man wants to
develop his mind. The great trouble with most
of us is that we study hard but we do not do
it systematically. We do not pause often enough
or long enough in our reading to aflix impres-
sions upon our minds, We rely 1oo much upon

memory instead of stopping occasionally 1o
mike notes,

Robert Louis Stevenson carried two hooks with him always—one to read
and the other to write in.

Keep a note-book. Jot down in it eaeclr idea, each thought you want to
retain. The mere act of making a note tends to fix the thought permanently
on our minds, Writing clarities thinking and aids in concentrating on a
snhject,

Learning is essentially a process of transferring to the mind that which you
read. But no mind can fully absorh everything in a text-book even when
read several times in the ordinary manner. To read a text-book is one thing:
10 study a text-book is something entirely different. Each passage has one
or more important facts: locate these, and jot them down in condensed
form in your note-book. The act of condensing an idea into a few of your
own words, then writing these words will invariably fix the idea in your
own mind, there to stay for all time.

Memory is fickle—never rely entirely upon it for the preservation of im-
portant ideas. Try writing out things you want to remember: try this for
a while, and see how much easier it becomes to master what you read.

J.180 Sarrrn, President.,
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.Qnﬂa//iny and S etvicing 6-Volt
Wind-Driven ﬂatte‘q éﬁa‘zyeu

By L. J. MARKUS

Technical Editor

ADIO receivers which depend upon a 6-volt

storage battery for all power requirements
or at least for filament requirements are widely
used in rural areas in this country. Wind-driven
bhattery chargers for keeping the storage battery
charged at all times are becoming incereasingly
more popular in these installations, The initial
cost of a wind-driven charging system is ordi-
narily less than half the cost of an equivalent
gas engine-driven charging generator, and there
is practically no operating cost when the power
is obtained from the
wind.

Six-volt wind-operated
systems  usually  con-
sist of a 2-blade wood
propeller mounted di-
reetly on the shaft of
a2 direct current gen-
crator, a vane ov tail
attached to the genera-
tor frame to keep the
propeller facing  into
the wind when in use,
a governor which pre-
vents  the  propeller
from reaching an ex-
cessive xpeed dnring high winds or storms, a
tower which supports the generator high enongh
x0 the propeller will receive the full foree of the
wind, and a control panel which prevents the
storage battery from dixcharging into the gener-
ator and at the same time indicates when the
senerator is charging.

The face of the propeller (the side which faces
into the wind) is essentially flat and is inclined
at an angle so that the propeller will revolve
when the wind strikes it. The inclined face of
the propeller is necessary only for starting pur-

poses, however. When the propeller picks up
speed, the air foil (the back side of the blade)
is creating praectically all of the power. "The high
speed and power which can be obtained from 2
properly designed propeller is due to the partial
vacunum which is ereated on the curved back por-
tion of the blades. This vacuum literally pulls
the propeller around, acting in the same way as
the vacuum formed on the eurved upper surfaces
of airplane wings. The propeller will ordinarity
revolve at wind velocities of three to four miles
per hour, but the
generator  will  not
begin charging the hat-
tery until a consider-
ably higher velocity is
reached.

Various types of gov-
ernors are uscd to keep
the speed of the pro-
peller essentially con-
stant once the maxi-
mum charging rate of
the generator is
reached. In one system
the governor tilts the
entire propeller and
generator assembly up-
ward at an angle which “spills” the excess wind
off the blades, while in another system auxiliary
governor flaps are nsed to spill the air away
from the propeller and prevent excessive speed
in high winds.

A wind-driven generator should always be pro-
vided with a manually-operated brake or with a
mechanism for locking the propeller at right
angles to the wind when not in use. The control
wire for actuating the locking mechanism will
run from the top of the tower to a convenient
point on the ground.
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A battery designed especeially for radio nse and
rated at between 160 and 300 ampere hours will
give far better performance than an orvdinary
automotive storage battery in any wind-driven
installation. The size of the battery is particu-
larly important when one or more lights are
to he operated from it in addition to a radio
set. In general, the battery employed should
have suflicient reserve storage eapacity to carry

Courtery Wincharger Corp.

FIG. 1. A good wind charger installation on a home.
The wind will act on the propeller with full force
from all directions.

the normal load for a period of ten days. since
there may be perieds of ealm or low wind which
last this long in some localities.

In estimating drain, always figure on the basis
of using not more than 75% of the rated eapacity
of the battery, for a battery shounld never he
completely  discharged.  Estimate the normal
drain on a battery in amperes, then estimate the
number of hours during which the battery will
carry this load during a ten-day period. Multi-
plying these two figures together will give you
the total ampere-honr reserve capateity required
in the battery, Multiply this computed vialue by
1.23 to get the reqguired hattery size. If this ex-
ceeds the capacity of a single battery, yvon can
nse two or possibly three 6-volt batteries con-
nected together in parallel.

Choosing the Location. Since the wind is the
only sonrce of energy in a wind-driven battery-
charging system, it is obvions that the generator
must. be mounted in a loeation where it will
have the full sweep of the wind from all diree-
tions. Wind cannot be scen, for it is simply air
in motion, secking to equalize differences in
atmospherie pressure at various points on the
carth. For this reason your choice of a loeation
must. be based npon certain general rules de-
rived from past experience with wind power
plants,

Obstacles sueh as trees or buildings not only
divert the wind and stow it down, but also cause
eddies which may extend many feet in all diree-
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tions around an obstacle. There are four funda-
mental rules which mast be observed if maxi-
mum energy is to be obtained from the wind with
any wind generator system:

1. The propeller should he at least 15 feet
higher than any wind obstruction within 100
feet.

2. The propeller should be at least 800 feet
away from groves of trees or other obstructions
which are higher than the propeller.

3. The propeller should be at least 25 feet
ahove the ground even in an open location, ex-
cept possibly when the location is a high,
windswept pasture Hhilltop.

1. The distance hetween the generator and
the battery mmst not be more than 200 feet,

It a system is installed or inspected during win-
toer. when trees are bare. remember that in the
<ummer these trees will have full folinge and
will form a wind-break, It ix false economy to
ns=e too low o tower for the generator, for an
additional 20 feet of height may double the
generiator output. “The higher the tower. the
sronter the power” is a slogan well worth re-
wmembering,

Axcessive resistance in the two-wire line con-
neeting @ generiator to a battery ean cause line
losses which prevent satisfactory operation of
it G-volt wind-driven charger. At distunces greater

Courtezy Wincharger Corp.
FIG. 2. A typical farm home surrounded by trees.
A low propeller location as at A is useless, for the
main air stream passes above the propeller and pro-

duces a turbulence all around it. A 14" diameter

pipe added to the short tower and supported by guy

wires as at B gets the propeller into the main air

stream, giving a 1009, effective installation. A sepa-

rate tower near the house, as at C, gives equally
good results.

than 200 feet the size of wire required for de-
livery of full charging current to the battery
becomes <o large that its cost becomes prohibi-
tive. When no suitable generator location ix
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available within this distance of the battery,
place the generator at the best possible location
and use two hatteries, one for the radio and the
other for the generator. Thux one hattery can
be charged up while the other is operating the
radio. and the batteries can be interchanged at
regular intervals such as once i week, The extra
battery cost will be offset by the saving in wire
and the lomger life of the batteries, If the genera-
tor ix located near a barn, a light in the barn can
bhe operated from the battery being eharged.

Rooftops of homes are ideal loeations for wind
chargers, provided there are no high trees in
the immediate vicinity., A good installation of
this type ix shown in Fig. 7. Satisfactory results
are obtained here with a fairly low and inex-
pensive tower. The length of the line to the
battery is less than 50 feet, keeping line loss at
o minimum and permitting the use of relatively
low-cost No. 8 Ib & 8 gauge wire, When tall trees
are near the house. an extension pipe can be
added to the tower to get the propeller up into
the main air stream, ax indicated in Fig. 2, or a
separiate  tower designed especially  for wind
renerator units can be employed.

larns or other farm buildings not over 200 feoet

away from the radio battery are also satisfactory
locations, The height of the tower used will de-
pend upon the nearness to obstructions, as indi-
cated in Fig, 3.

Mounling the Tower.  Tractically  all  wind
charger miits come with a 10-foot high steel
tower. When thix is to be mounted on an ordi-
nary gable roof covered with wood shingles or
roofing paper, use the monnting scheme shown
in Fig. jA. The bolts should go through good
solid Tumber, and both plate washers and lock
wiashers <honld be uxed under the nuts at the
lower ends. The tower should be perfeetly verti-
cal. Check this with a plumb line attached to
the top of the tower: the plumb bob should
touch the roof at a point equi-distant from all

NV tomo v Waiew
. ’ N -

SCHAKE Towie

four tower legs. Rubber cushions made of old
inner tubes or rubber heels can he placed under
each tower foot to prevent transmission of pro-
peller vibrations to the building. Apply roofing
cement to the holes before inserting the bolts if
there is a possibility of water leaking in.

When a tower ix to be mounted on a slate roof
where drilling of holes is impractical. make two

Canrteny Parris-Dumn Corp.

FIG. 3. Examples of poor, fair and good wind charger

installations on outbuildings of a typical farm. Arrows

indicate the path of the wind as it is deflected up-
ward over the buildings and trees.

wood saddles like those shown in Fig. 48, using
strap hinges or iron strips to hold the saddle
boards together at the peak. Bolt the tower feet
to thexe saddle hoards after countersinking the
holes so bolt heads will not rest on the fragile
slate shingles, then anchor the guy wires to the
edges of the roof, These guy wires will exert
snflicient downward pressure to hold the tower
securely in position,

Picces of wood fastened together with long bolts
can be used to block up two legs of the tower
when mounting on a slanting or shed-type roof ;
thix arrangement is shown in Fig. 4",

The effective height of the tower can be inereased
to 20 or 25 feet by removing the 1144 7-diameter,
12¢ Jong mounting pipe supplied with the unit,
and replacing with a 10 or 15-foot long pipe of
the same diameter. This extension pipe shonld

»
e dang nnw.w/

i

4 M6 o naon

SUHARE 1wt e
-,

ALOGS 10 1y
TOWER 110y | =

N

Courtesy Wineharger Corp,

FIG. 4. Methods of mounting a wind charger tower on an ordinary shingled gable roof, on a slate-shingled
gable roof and on a slanting roof,
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he supported by guy wires anchored to a point
3 feet below its top: a Y ”-diameter bolt through
the pipe at this point will prevent the guy wires
from slipping down the pipe.

Always ground the steel tower for protection
against lightning, Use No. 4 copper wire, rim-
ning it from a tower mounting bholt to a metal
rod or pipe driven about ten feet into the ground.

Propeller Mounting. 'The method of mounting the
gencerator and assoeiated parts on the tower will
vary with different makes of wind chargers.

FIG. 5. Check propeller
tracking by measuring from
each tip in turn to the
tower, using a yardstick as
shown here. The two dis-
tances must be equal, for
otherwise the propeller
would vibrate excessively.

Courtesy Parris-Dunn Corp.

Since detailed instructions for this part of the
installation procedure are always supplied with
a particular unit. we can pass on to the highly-
important propeller adjustments. The propeller
is generally attached to its hub with two bholts.
Be sure that the flat surface of the propeller
faces forward (faces the wind). Important:
Always use a safety belt of some kind when
working on a tower, as a precaution in case yon
should slip or tose your halance, and to eliminate
the need for holding on with one hand while
pulling up the generator.

The propeller nmst “track” properly if vibra-
tion is to be avoided. This means that both
tips of the propeller must travel in the same
path. To check tracking, measure the distance
between one propeller tip and the tower, as in-
dicated in Fig. 5, then turn the propeller half
a revolution and make this same measurement
for the other tip. If the two distances are not
equal, loosen slightly the bolt on that half of
the propeller which is closest to the tower, and
tighten the other hub bholt. If this does not give
sutlicient correction, loosen both holts and insert
a broad tin shim aecross the entire width of the
propelier on the side which is elosest to the
tower, then repeat the tightening process.

Vibration can also be ecaused by an out-of-
balance propeller. Although ecach propeller is
carefully balanced by the manufacturer, adverse
atmospheric conditions can warp it or alter the
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hatance enough to eanse noticeable vibration, The
balance can be cheeked by placing the exacet cen-
ter of the propeller on a knife edge or a three-
cornered file; if it does not halance, get a swall
wood serew and move it outward on the light
side uutil you locate the point at which it will
restore balance. Tusert the serew permanently
at that point, being careful not to split the pro-
peller. Several small brads may be used at the
tip of the propeller in place of a wood serew, or
a piece of thin metal of the proper weight can
be attached to the flat face of the light-weight
side near the hub.,

Location of Contral Panel and Battery, As a
weneral rule, the G-volt storage battery shonld
he located as close ax possible to the radio re-
coiver, preferably in the same cabinet. 1f thix
is not possible or desirable, the battery may be
pliced in the basement divectly below the re-
ceiver location, and connected to it with No, 6
or No. 4+ B&S gange wire (smaller wire would
serjously affect operation of the radio set). The
control panel can he mounted at a convenient
location within a few feet of the bhattery or the
receiver,

Wiring. Only heavy-duty weatherproof insulated
copper wire should be used for the two-wire lne
which connects the generator to the hattery. The
correct sizes of wire to use for varions distances
between generator and bhattery ave given in the
following table:

Distance Wire Size
Tess than 50 ft, .......... No. 8 B&S Gauge
S0to100ft. .. .. ... .No. 6§ B&S Gange
100 to 200 ft. ....... v.....No, 4 B&S Gauge

Standard poreelain strain insulators such as are
used for regular ontdoor power lines shonld he
employed to support the wires at the generator
location, at the house, and at intermediate points
where the wire passes buildings. poles or trees.
Ordinary poreelain nail knobs can be nxed to
snpport the wires along the side of the house.
The wires ean be brought into the honse through
a hasement window frame or a first floor window
frame, Run the wires through two poreetain
wall tubes which are slanted upward from the
ontside so rain cannot enter, just as when bring-
ing an antenna transmission line into a building.

The basie cirenit for a wind charger system is
given in Fig, 6. The generator is designed espe-
cially for wind electric service, and employs an
adjustable “third brush” like that used in auto-
motive generators to maintain the output voltage
essentially constant at varying speeds and to pro-
tect the generator windings from burning out at
high speeds.

The large vane on a wind charger unit serves to
rotate the entire assembly when the direction
of the wind changes, in order to keep the pro-
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peller facing into the wind ai all times. A eol-
lector ring and brosh arvangement direetly be-
neath the generator provides electrieal connee-
tions between the two line wires and the two
generator terminals without interfering with this
rotation of the generator assembly. When con-
necting a wire to a terminal in a wind charger
systenn, first clean the insulation thovonghly from
the end of the wire, then bend the hare wire into
i loop which will fit over the terminal post. If
working with No, 4 or thicker wire it may he
more convenient to flatten the end of the wire by
hammering, then drill in it o hole the size of the
terminal post. Never attempt to bend this heavy
copper wire around a terminal post, for thisx may
result in bending of the post or damage to the
insulation areund the terminal.

The control panel ordinarily contains only two
devices, an inexpeusive ammeter which serves
primarily to indieate when the bhattery is being
charged. and a relay which prevents the battery
from discharging into the generator during
periods of low wind and ealm when the generator

voltage is less than the battery voltage. Observe

that the relay coil is conmected directly aeross
the two line wires. During low winds the relay
remaius open and there is no elosed eircuit
throngh the ammeter to the hattery. With the
average wind generator system, the generator
will produce enongh current to close this relay
when the wind veloeity is more than about 7
milex per hour, so that the propeller is rotating
at approximately 350 revolutions per minute.
When this speed is reached, the relay contaets

Clarinda, lowa.

-('aurleay Parris-Dunn  Corp..

Typical installation of Parris-Dunn
Hy-Tower é-volt charger on a shingled
gable roof. This unit begins charg-
ing at a speed of approximately 350
r.p.m., corresponding to a wind ve-
locity of about 7 miles per hour.
Governor action tilts the entire
generator upward when wind velocity
becomes excessive, “spilling” the
wind off the propeller blades and
thereby keeping the generator speed
essentially constant once maximum
output current is reached. The in-
stallation and repair of wind gener-
ator units like this is a simple matter
for any Radiotrician, as installation
instructions are furnished with each
unit. No special tools are needed.

Courtesy Wincharger Corp., Siour Cily, lowa.

Left: Heavy-duty é-volt Wincharger with 10-foot self-supporting tower
and 7'/,-foot diameter propeller. This direct-drive unit is rated to
deliver a full 25 amperes in a wind velocity of 19 miles per hour or
higher (this is claimed to be the highest top output of any &-volt
charger on the market). Charging begins at a speed of 250 r.p.m.,
corresponding to a 5!/;-mile breeze. Up to eighteen 25-watt lights
can be installed along with the radio if good batteries are used with

this heavy-duty unit.

Right: Model "39 é-volt Wincharger with 5-foot self-supporting tower.
The 6-foot propeller is mounted directly on the propeller shaft. Charg-
ing begins in a 7)/-mile breeze, as indicated on the graph in this
article. The Wincharger units are equipped with double grease-sealed
ball bearings, making it unnecessary to oil the generator bearings for
the entire life of the generator. The turntable shaft should be greased
if the charger fails to respond readily to changes in wind direction.
A few drops of light oil should be placed on the pin joints of the
governor flaps if the flaps do not respond readily to changes in wind

velocity,
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close, and the generator begius charging the
battery. The approximate vilue of the charging
current will he indicated by the ammeter on the
control panel,

Two-volt radio storage hatteriex can be charged
with @ G-volt wind generator system by employ-
ing a special control panel having a 2-volt relay
and sometimes a current-limiting resistor.

Connections to the battery and to the radio set
must of conrse he made with proper polarity,
Two or more bhatteries may be charged at the
<itme time if connected in parallel with the first
bhattery. ax indicated by the dotted lines in Fig.
6. Special eare ix required in making connections
to the bhattery terminals, for low-rexistance joints
at thix point will permit higher charging rates,

CAUTION : Never allow a wind generator nnit to
operitte without a battery connected to its eireuit
unlexs you tirst short together the line wires
either at the generator or at the control panel.
If a <horting switeh ix installed at the control
panel for this pnrpose, it will not be necessary to
wo outside and set the brake on the wind c¢harger
each time yon waut to disconneet the battery,

Checking Connections,  After cheeking all con-
nections in your svstem carefully, release the
brake on the wind generator, then short-
circnit the relay contactx on the control panel
with a short length of copper wire, Thix serves
to conneet together the two positive terminals
on the panel. The generator ix now connected
directly across the battery. and will act ax a
motor if ¥our have wired up the system properly.
T'he propelier will revolve, and the ammeter will
show i dischmrge of somewhere between 4 and 8
amperes, A discharge of about 12 amperes might
indieate that the brake was set; a higher dix-
charge would mean a short somewhere in the
xystem, Thix test must naturally be made at a
time when there ix not meh wind, with a bat-
tery which is at least partially charvged,

Nervicipg Hints, A wind generator cannot he
oxpected to show the same high and constant
charging rate on the ammeter as you are accus-
tomed to xee on the ammeter in an automobile,
An automobile generator has the engine as a
liberal source of energy. whereas the generator

in a wind-charging system derives its entire
energy from the wind, This energy ix not eon-
stant because wind velocity is variable : when the
speed of the propeller varies, the charging rate
of the generator must alko vary. If the wind
velocity never dropped below 7 miles per hour,
the ammeter wonld always show a charging
rate of at least 1 ampere. Unfortunately, wind
velocity nuay be considerably less than thix for
long periods of time, During these periods of
low winds, the ammeter will indieate zero and
the gencrator will not charge the battery, even
though the propeller is revolving at what may
seem (o be a fair rate of xpeed.

The alert Radiotrician who is located neoar a
farm areia can boost hix income considerably by
servicing  wind generator systems.  The com-
plaints which you will encounter are relatively
foew. and the remedies for each are invariably
quite <imple,

Nervice procedures for some of the more common
complaints will be given in this article: the
<ervicing technigues for other defects will in-
variably bhe obvions to the man who under-
stands the general operating principles of these
systems,

Contrary to popular belief, the generator isx the
very last pliace to look for trouble in a commer-
¢inl wind generator installation, Do not tam-
per with the generator until you have ehecked
all other possible causes of the observed trouble,

Cenerator Will Not Keep Battery Charged, 'This
ix perhapx the most eommon complaint. which
vou will encounter. It can be due to a number
of different reasons, First of all, the propeller
may not be in a location where it =ceurex the
full sweep of the wind.

Cheek earefully to make sure that the instalba-
tion complies with the rlex set forth in the
beginning of this article. Remember also that
during summer months there are often periods
of ealm lasting for several weeks, during which
the wind will not reach the minimum charging
speed of about T milex per hour, Simply ex-
plain thix condition to your customer and suggest
that he plan to have the battery charged at a
bhattery service shop or use the radio less than
usual daring these periods of calm.

(COVERNOR OPERATES

17 AMPERES

10 noLO
WATE STEAOY AT

14': AMPERES

APt
12 AMPERES .(':L‘j-"'"‘ -
7 AMPERES

GE —
i
at 17 AMPERES.)

4 AMPERES

WIND VELOCITY IN
MILLS PER NOUR 7'; MILLS

0 MILES 12 MLLS 16 MILES 18 MILES 20 MILES

Charging rate in amperes at various wind velocities for model '39 6-volt Wincharger, made by the Win-
charger Corporation, Sioux City, lowa. Note that charging begins in this unit at a wind velocity of 7%
miles per hour.
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To cheek for a defective relay, wateh the am-
meter as the wind inereasex to charging speed
and the relay first eloses. If the ammeter jumps
to 2 reading of 1 to 2 amperes when the relay
“ents it the relay is okay. If the generator
hax suflicient speed when the relay cuts in that
the ammeter jumps immediately to 5 or more
amperes, the relay is not functioning properly
and should be replaced. A condition like this
wonld raise the minimum wind veloeity at which

%, SHORTING SWITCH OPTIONAL~,
=

", NO.4.6 ORE B& S
=+-1GAUGE _LINE WIRE
NOT MORE THAN
200 FEET LONG

CONTROL
PANEL™ ™
GENERATOR
/ FILTER
iy CONDENSER
="l (ABOUT ,5 MFD)

oL+

THIRD BRUSH i
~(MOVABLE) gy
oo |

6-VOLT - -

STORAGE | &

BATTERY

EXTRA |

BATTERY __-f-:-]

VIEW FROM FRONT (PROPELLERY} 7O RADIO SET

END OF GENERATOR AND LIGHTS

FIG, 6. Basic circuit diagram for a wind-driven

battery-charging system.

clarging began and might resnlt in a ran-down
bhattery.

11 the relay vibrates when the eharger is ron-
ning. it may be possible that yonr have de-
polarized the generator by conneeting the bat-
fery up backwards, To remedy this, simply
short together the relay contaets for a fow min-
utes, allowing the generator to operate as n
motor. The relay contacts are ordinarily con-
neeted to large terminalx at the top and bottom
of the relay. making it caxy to conneet the con-
tacts together with a short length of wire in

-~

the manner indicated in Mg, 7,

If you did not make the original installation.
chieek the size and length of the line wires
to be sure they meet the reguirements ax set
torth in thix article, Cheek all connections in
the system carefnlly, for a single high-resistance
connection may reduce the generator current to
the point where it can no longer keep the hat-
tery echarged.  Be sure that all joints in the
wires are soldered and carefully taped.

If there is any doubt asx to whether the hat-

teries will take and hold o eharge, cheek heir
condition by a short eircnit test and a hydrom-
eter test, or have them checked by o com-
petent battery man, Be sure that the original
ampere-hour capaeity of the battery is adequate
for the scervice demanded of it. If more than
one battery ix being used. and a heavy drain
ix placed on the batteries, it ix possible that
more energy is being taken out of the batteries
than ean be provided by the wind generator
system under the prevailing wind eonditions,
The solution in this case is obviously a change
which will seenre more power from the wind
mnder prevailing wind conditions. Sometimes
thix can be accomplished by inereasing the height
of the propeller or by moving it to a more favor-
able location, In extreme casex it may be neces-
sary to install a Inrger generator and larger pro-
peller if the enstomer requires more power than
ean he provided by the existing nnit.

Remember that each 15-watt bulb draws ahout
214 amperes from the battery, which ix the same
ax that drawn by the average G-volt farm radio.
A svstem designed primarily to provide power
for a radio cannot bhe expected to operate a
large nnmber of lights in addition. If the cus-

.

Conrtesy Parris-Dunn Corp.

FIG. 7. Shorting the relay terminals in this manner

shorts the contacts and makes the generator operate

as a motor. This gives a check on the correctness of

connections and also serves to polarize the generator

correctly after an accidental reversal of battery
connections.

tomer desives to light his entire farm, recommeoend
the installation of a conventional 32-volt storage
bhattery with a wind generator syvstem of corre-
sponding voltage rating.

The bhattery shonld be checked with a hydrom-
cter about once a week. .\ battery should
never be allowed to become completely  dis-
charged. Corrosion which normally forms on the
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positive terminal of the battery can be partly
eliminated by covering the hattery post and clips
with vaseline, aftoer first cleaning off the corroded
material by sprinkling ordinary baking soda over
it, then pouring a small amount of water on the
soda,

Fluctuating Charge, 'The charging rate as in-
dicated by the ammeter will naturally rise and
fall with the wind velocity., When the ncedle
vibrates rapidly, however. the trouble will very
likely be a dirty commutator on the generator.
Wipe the commutator with a cloth soaked in
gasoline, then hold :t piece of No. 00 sandpaper
against the commutator and turn the armature
until the copper is clean and bright. Never use
emery eloth or emery paper for this purpose.

A defective armature coil will also canse i fine-
tuating charging rate. A defective eoil ix most
often due to operating the generator without a
load connected to it : under this condition a high
voltage builds up, causing breakdown between
an armatnre coil and the generator friome, Re-
placement of the armatnre with a new unit ob-
tained from the factory is the best procedure
in this ease, but it is a good idea to have the
armature tested by a relinble generator service
shop first to make sure that yon have analyzed
the tronble correctly.

Generator Causes Radio Interference, Doth the
relay and the generator in a wind charger sys-
tem may at times canse radio interference. I'he
relay noise will, of course, he heard only at such
timex as the relay opens or closes, and can be
detorted by listening to the radio and relay at
the sawme time. A .5 omfd. paper condenser in
series with 2 10 to 20-olun resistor across the
relay contacts will invariably cure the trouble,
If the relay contacts become pitted due to ex-
cessive areing, it is best to replace the relay:
a new unit ean usually be obtained from the
mamifacturer for less than a dollar.

Generator neise ix readily indentitied sinee it
inereaxex and decreases in frequneney ax the pro-
pelter speed varies, It may be due to aveing at the
generitor brushex; this can invariably be cured
by cleaning the commutator. Arcing may also
be dne to the third brush being set too far
ahead (in the direction of rotation). The proper
position for the third bruash isx specified in the
instraction manual acecompinying eaeh system,
and isx ordinarily between 1 and 134 conninuta-
tor segments away from the nearest fixed brush.
The generator will burn out if this movable
brush is set closer than thix to the fixed brush.
Improperly seated brushes can also ctuse are-
ing; in this case place a strip of No. 00 sand-
paper around the commutator with the cutting
surface up, then rock the armature by hand while
the brushes are resting on the sandpaper. Thix
will make the brushes conformn to the curved
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shape of the commutator. Radio interference
can often be cleared up by improving the grouund
connection to the tower and to the instrument
pianel, Use No, 4 or larger copper wire connected
to a rod or pipe driven at least 10 feet into the
ground. Interference may also ocenr if the an-
tenni wire of the radio is running parallel to
the generator line wires: for minimum noise, the
antenna should run at right angles to the line
wires,

E.rcessive Vibration. This complaint ix ordina-
rilty made onty when the wind generitor tower
ix mounted on the roof of the house, Cheek the
balance of the propeller first and make what
corrections are necessary, then remount the pro-
peller and cheek tracking, 1nspeet the rubher
cushions mnmder each tower leg, and replace them
if the rubber has hardened or deteriorated.

The propeller should never be allowed to ran
during rain, snow, sleet, sand or dust storms,
or when ice is forming on it. At a speed of
10000 r.pam.. the propeller tips arve traveling at
well over 200 miles per honr. Any =olid objects
which hit the propelter at this speed will quickly
destroy it.

Short Cirenits, Short circuits hetween the posi-
tive and negative wires in a wind charger sys-
fem can ocenr at a number of different points,
If the line wires are taped to the tower, exam-
ine the positive wire carefully to see if insula-
tion ix worn from it at any point. Check the
ridio condenser which is connected across the
cenerator terminal, by operating the charger with
this condenser disconnected.  1f no difference
in the operation ix noted, the condenser is un-
doubtedly okay and can be replaced. A short
cirenit may occur if the cover hand of the gener-
ator touches either or both of the generator
terminals, if the collector ring comes loose and
tounches a terminal, if wires are improperly at-
tached to the terminals on the control panel,
or if the positive wire at the radio set acci-
dently becomes grounded.  Au open eircuit will
ocenr if the relay contacts become stuck in an
open position, or if one of the collector ring
brushes fails to make contiet with the brass
ring., Other opens and shorts in o system can
be located by inspeetion or with an ohmmeter.,

Radio Tnicrferenee, A certain amount of inter-
ferenee noise will always he present. when the
radio is tuned to a short-wave band and the
generator isx operating, Setting the brake to pre-
vent generator operation while listening to short-
wave broadeasts is the simplest solution, With
some systems, a short-wave switeh can be pro-
vided at the control panel to prevent the gener-
ator from prodncing current; this method in-
volves changing connections at the generator and
ranning an extra wire from the generator to the
control panel.
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Ole Laboeatoey Page

By GEORGE J. ROHRICH, Engineer in Charge N. R. I. Laboratory

EXPERIMENT NO. 66

Objeet: 1o study the properties of transformers,

Apparatus Required: 0-5 milliammeter (Item No.
1) ; Headphone (Item 2) 5 0-50 voltmeter (Item
12); 10,000 ohm potentiometer (Hem 13) ;3 two
test prods  (Item 8); 45-volt battery; audio
tran=former (Item 24),

Apparatus Assembly: Connect the parts as shown
in I'ig. 102, Notice that the bluck test prod will
he used first by attaching it to terminal B for
the first twenty-seven procedures, then changed
to terminal ¢ when directed later,

For the pnarpose of <imple identitication of all
terminals in the circuits mark them as follows:
l.et A Dbe the point of the red test prod:
Bt manufacturers mark  on
former ;

minus terminal of Item 12
plus terminal of Item 12
plus terminal of 45 volt hattery;

trans-

' e
. Iy = -
.~ I o
IS e

manufacturers mark on  trans-
former;
G manufacturers mark on  trans-

former ;

It plus terminal of Itemn 1;
I minusterminal of Item 1
Joo o point of black prod” when used
at I3
“point of black prod” when nsed
at G

o manufacturers

former;

o  t minus terminal of 40 volt battery.

miark on  trans-

Procedures and Obserrations: 1, Set the potenti-
ometer dial to any value desirved, then hold termi-
nal A4 on terminal B, 2. Notice what happens to
the needle of Item 1 when B is first contacted
with 4. You will note a momentary wupseale de-

FIGURE 102

FIGURE 103

flection. 3. Note what happens to the needle of
Htem 1 when 4 is steadily held on B, There is
no defleetion this meter, in spite of the fact that
Hem 12 shows current is flowing in the primary.
4. Note what happens when A is removed from
13, There is a momentary downscale deflection
of the needie on Item 1, H, Compare your ob-
servations in Procedures 2, 3 and 4 with the ex-
planation in the “Theory of Action™ in Experi-
ment No. 7 in Outtit 1BA-1. You will find your
observations agree with the explanations, show-
ing that an induced voltage is produced only when
the current in the primary winding is increasing
or deereasing, Theve is no indueed voltage when
the current in the primary is steady, beeause then
the magnetice field around this coil is maximum
and constant,

6. Listen for cticks in the headphone while ve-
peating Procedures 1, 2, 3 and 4. Notice that the
use of the headphone lets you determine also
when current does and does not flow from the
transformer coil F and G, hy producing clicks
when changes of current occur in Procedures No.
2 and No. 4.

T. Repeat TProcedure No. 3. Does Item No. 12
show that current is taken from the battery?
Yes,

S, Hold .4 on P or Q. 9. In this procedure No. 8
is current taken from the battery? Yes, because
[tem 12 detleets steadily, 10, Is this current in
Obhservation No. 9 greater than that registered in
No. 3% Yes, heeause the resistance of the pritnary
winding is not included,

11. Did the needle of Item No. 1 show a deflection
when A4 was first contaeted in Procedure 8? No,
the necdle does not defleet, leading us to con-
clude there is no induection and, therefore, nho

(Page 12, please)
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FIGURE 104 FIGURE 105
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The Laboratory Page {Continued from
current in the primary in this proeedure.

12, Could you hear a click in the phone in I'ro-
cedure No, 87 FFor practical purposes the average
person would say no eliek is heard, again show-
ing there is no induction, Tlowever, some persons
with extremely keen hearing ean sometimes
deteet o very faint elick, thus showing there
are extremely small surges of electrons between
Ioand 2. this wiring acting as a capacity for
storing or discharging the electrons during con-
tact with A, Those persons who do miake this
observation can properly eonclude that the phone
is an extremely sensitive current indicator, many
times more sensitive than any milliammeter,

13, Remove A from 2 or Q. Did the needle of
1tem 1 deflect now ? No. again letting ux conclude
that for practical purposes there was no notice-
able change of current in the primary.

14, Could you hear a elick in 'roceduare 137 Con-
ditions here are identieal with Observation No.
12, For practieal purposes no click is heard. How-
CVer. soe persons may say yex, This observa-
tion is calted to your attention here to acquaint
you with the fact that changes in current outside
of a transformer winding sometimes may cinse
induetion where ordinarity we do not expect it,
hecoming objectionable in some casex wlhere the
original spurious induction ix amplified in sue-
coeding stages. mless tiltered out at the sonrce
with chokex and condensers,

15, Touch . to G I, or 1. 16, Does Ttem No,
12 show that cnrrent is taken from the battery?
No, there is no current. therefore, no eircuit
exists,

17. Doex a comparison of I'rocedure 16 with ro-
cedure 2 convinee you therve arve fieo clectrical
circuits, each independent from each other untit
induction sets in while currents are changing?
Your observitions will convinee you these con-
ditions exist.

18, Hold J on M. 1 or 1. 19, During this time
repeat each and every procedure from No. 1 to
No, 17 inclusively. 20, During any of these ob-
serviations in No. 19 were there any differences
when including or omitting No, 187 You are
certain to arrive at the proper conclusions that
a xingle extra connection from one cirveuit into
any point in another cirenit has no effect in
changing the actions. This observation is quite
important hecause it permits ns to join one cir-
enit with another with convenient common con-
nections like those made to a metal chassis,
without interfering with the independent actions
going on in independent eircuits,

21, In Fig. 102 rotate the potentiometer dial to
zero, Note that this includes the greatest amonnt
of potentiometer resistance in the primary cir-
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cuit. with a corresponding low reading of current
registered on Item No, 12,

22 Attach A to B permanently. Now rotate the
poteutiometer dial from zero toward 100, steadily
as well as unsteadily with periods of waiting. but
always in the clockwise direction.  Observe the
deflections on the seales of Item 1 ax well ax Item
12. You will note that these elockwise rotations
of the dial will eause increaxes of ewrrent in the
primary. Whenever there are inereases of current
in the primary of Fig, 102 there will be upseale
dettections on the scale of Item No, 1. indicating
that the polarity of induction from iucreases of
enrrent is always in the same direction.

23 Rotate the potentiometer dial now in a
counter-elockwise direction, Now note that when-
ever there are decreases of carrent in the
primary, there will be downscale detlections on
the scale of 1tem No. 1, indieating that the polar-
ity of induetion from decreases of curvent is in
the same direction.

21, In P'rocedure 22 pote there is never a dowi-sed
deflection, Careful observation of Ttem 12 will reve:
thers is no down-seale reading at any time, therefore,
no decrenses of eurrent in Proeedure 22 at any time,
thus completely convineing us now that the polarity
of induction from inereases of current is always in
the same direction.

25, In Procedure No. 23 note there is never an upseale
detlection. Therefore, we ean be convineed that all de-
crenses of current in the primary winding will pro-
duce the same polarity.,

245, Comparison of Procedures No, 2 with No. 22 will
show thexe are in agreement with eaeh other.

27, Comparison of Procedures No, 4 with No, 23 will
show these also agree with each other,

28, Remove the black test prod entirely from B,

29, Attach 1he black test prod to terminal ¢ as shown
by the dotted symbol in Fig, 102, now identifying it
as “*Terminal K.

30, Hold K on A, 1, O, D E Q, or P 31
rying out Procedure No. 30, again rep Procedny
No. 1 to No. 17 inelusive and also rep 'rocedures
No. 22 to 27 inclusive, 32, While doing Procedure No,
41 compire your results with Obxervation Ne, 20 and
arrive at the same conclusion that any point in ene
circuit ean be joined to any point in another withont
affecting the results,

33, While condueting 'rocedures 22 and 23 listen to
the soundsx produced in the headphone. You will note
that there is an abgence of sharp clicks like that nh-
tained in PProcedure No. 6. This shows us that gradual
changes of current prodiee littte or no sound, Those
persous with Keen hearing may deteet o very faint
hissing noise when the dial is rotated. Thix is due to
comparatively sudden changes in current, resulting
when the movable contaet arm No. 2 on the potentio.
meter moves from one wire to the other along the
resistance strip.

St Connect the parts shown in Fig, 103,

35, Repeat each one of the procedures desceribed for
Fig. 102, Note that the observations are identieal ex-
cept that the detlections on Item 1 are In the reverse
order. You have simply reversed the polarity of the
meter and this lets you see that those defleetions in a
down-seale direetion are of equal magnitude ax those
with an upscale deflection.

36, Nimilar experiments with Figs, 104 and 105 will
show that reversing the current in the primary only
reverses the polarities of induction,

While car-

wWwWw . americanradiohistorv.com


www.americanradiohistory.com

RADIO-TRICIAN

etvice Sheef

== Compiled Solely for Students and Graduates

NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.
RCA MODEL 94BTé
Precautionary Lead Dress Alignment Procedure
I. Leads on Cl16 and C20, and lead from R16 Cathode-ray Alignment is the preferable

to terminal board, must be short. C22 and C4
are soldered direct (no leads).

Dress TI
secondary leads (brown and green) away from
base and free of other leads (same applies to
RI7 and C27). Dress Tl secondary midtap
{brown-black) free of other leads and close to
chassis.

2. Dress LI0 away from chassis.

3. Maintain original ground points.

4. Antenna and ground leads 36 inches long,
twisted, and arranged as shown in top view.

5. I.F. plate lead (blue) dressed close to and
along edge of chassis.

Battery Charger Connections. The positive side
of the 6-volt "A" circuit is connected to the
receiver chassis, and the chassis is normally
grounded. [f the charger has a ground on the
neqative side. the ground should be removed,
or changed to the positive side.

Do not change the length of leads from the
receiver to the battery.

method. Connections for the oscillograph are
shown in the chassis drawing.

Output Meter Alignment. If this method is
used, connect the meter across the voice coil,
and turn the receiver volume control to maxi-
mum.

Test-oscillator.  For all alignment operations,
connect the low side of the test-oscillator to
the receiver chassis, and keep the oulput as
low as possible to avoid a.v.c. action.
Presetting Dial. With gang condenser in full
mesh, the pointer should be horizontal.
Resealing |.F. Adjustment Screws. After com-
pletion of alignment, seal the I.F. magnetite-
core adjustment screws with a few drops of
household cement.

1'% DET. & OSC. SaBTS
SN0 | e ey iE)IICA MFG CO.INC
1
TTC2Z-ANT.
1300 HC
- T
cs- c21
1SO0OKC L

f
2==pev.
AF BAY

ouTPUY

t.

Radiotron and Trimmer Locations

Alignment Table

Steps Connect the high side| Tune test- Turn radio Adjust the following for
P of test-oscillator to— osc. to— dial to— max. peak output
6K7-G |.-F. grid cap, in L7 and L8 {(2nd I.-F.
No. series with .001 mfd. B L Quiet point transformer)
R between 550-
6A8-G  Ist-det. grid
No. 2 cap, in series with .00 455 ke, 750 ke. L5 and L& (first I.-F.
transformer)
mfd.
Antenna lead, in series C5* (oscillator)
No. 3 with 200 mmfd. 1500 ke. 1.500 ke. C2 (antenna)

*Adjust Cb on gang condenser to one complete turn from tight, before adjusting C5.
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1.F

6A8-G EK6-G
1**DET.§OSC. OUTPUT

6Q71-G6
2"° DET, A.F, &
BOTTOM view oF  fYeC
TUBE SOCKETS

.LI{! r
2% F, C13
iraans 100
cz lry |
w00 L3 F]
bk - ]
b s
L7 w8
1Ba 18
TR
‘I 3 1
1S cis T ece
22000 .0imFO Nheo
| 8 o0 A6
2.2MEG +© R6 - séa
nLr _Lz 2
€ RCa MFG.CO INC Y0 nEATERS T MEG. aacwn A1z
F.@a211-3 fuLacK 470a
94876 [ e
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_______ W =i
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= e E J 390a
P ATT, 51 i Ll s RIT
(on voL ) I i 5600a
4 8rown CONTROLY .23 |1 ~ 1]
FD. oy | 6
L BLUE/ I
Schematic Circuit Diagram
VOLUME  CONTROL w GANG TOND. =878V
3 + -
e <G
c2 (amf TRw.on Trpey
€3¢ " ’l {-13sv%%
& 6AB-G
;!:;- .| 1** DET g OSC.
oac|
gf"‘ te
CATHODE RAY 0SCILLOSRAM
CONMNECTIONS | GREEN
YERTICAL TH{” TO THIS TERM/ L

VERTICAL "O° To CHASSIS | Toks ERam T an” .
BEFORE ADJUSTIMG CS

LATHQRL CURRENTS
M.9.6 MA 31 QITMA
IT92MA. (4 B2MA

A BATTERY DRAN
C0 V., 28AMPS,

SPEAKER SOCKET

VIBRATOR

Znr L. TRANS.

Bottom view—rear of chassis. Radiotron Socket Voltages, and Location of parts

*Note: Values with star (*) are operating
voltages. Values not starred are actual measured
voltages. Measurements made to chassis unless
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otherwise indicated. Measurements made with

set tuned to quiet point, volume control at
minimum.
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l/ow a ﬁajé-fatton ﬂne‘c Works

The rack and gear type of direct push mechanieal
automatic tuning system ix nnique in that it gives
a full 180 degrees of rotation, permitting a direet
conneetion (without step-up gears) to the tun-
ing condenser shaft. Dreliminary adjustments
are exaetly the same ax for any other mechanieal
tnning unit having a single locking screw in the
center of the tuning knob, Although the operat-
ing principle of this unit is simple, and ecan be
understood easily by examining the actual unit,
the construction ix such as to make it diffienlt
to use photographs and diagrams alone in show-
ing how the unit works.

Courtesy Oak Mfg. Co.
Qak push-button tuner coupled directly to the shaft
of a two-gang tuning condenser.

The following explanation should clarify any
points which are not clear in the accompanying
dingram of a single plunger on this tuner, This
plunger is like a two-prong fork whose prongs
are offset about 14”7 by hends at E and F. with
gear teeth on the inside of each prong (at B
and 13). The teeth at B mesh with the teeth of
gear G the teeth at 1) mesh with a similar gear
I. Both of these gears have small tabs which are
hent toward a center washer. DBoth  gears
turn freely independent of the shaft; between
the gears is a metal center washer (not shown)
with a straight projeeting tab, held rigidly to
the shaft by friction when the locking serew is
tight.

PPushing in the button on the end of this plunger
moves the plunger to the right. eauxing the gears
to rotate in opposite directions. The gear tabs
pass cach other; one of them will engage with
the straight tab on the central metal dise sooner
or later, depending upon the setting of the gang
tuning condenser, and will rotate this tab to
point X ; at this time both gear tahs will be press-
ing against the central tab from opposite sides,

holding it rigidly at exactly the same position
cach time this particular hutton is pressed. The
initial setting of this tab with relation to the
gang tuning condenser shaft determines what
station will be tuned in.

+ SPRING FRAME
©® oFFsET {1 T [ E
™ i 1
. i3 ] GEARG
i EGEARTEETH & ™ Tag BENT TOWARD
PUSH AR VT, PR ? CENTER WASHER
I ® UPPER GEAR L-‘_.,a FLAT-SIDED
pLGE "{_ = T SHAFTY
v __1© LOWER GEAR = @
AANAN AA
©OFFSET GEAR TEETH GEAR H
! X —_— a ] TAB BENT TOWARD
FRAME[} | £ TAL WASHER — CENTER WASHER

FELT WASHER FRAME
Simplified sketch of one plunger assembly in the Oak

push-button tuner.

To set up a button for a station, the locking
serew in the center of the manual tuning knob
ix loosened, the button is pressed all the way
in, and the desired station is tuned in manually
as aceurately as possible. This process is re-
peated for each other button. The locking serew
is then tightened. completing the adjustments.

nri

We Are Proud of You Too, Mr. Ebert

“Congratulations on your 2ith Silver Anniver-
sary. As a pioncer in a tield which is in its own
infaney, this is a proud distinction. To have
survived in a field which is as important to the
youth of the n.ltl()n, as it is to the welfare of
every inhabitant in every corner of the earth,
the N. It. L. can truly celebrate. It is no easy
matter to grow with a highly technical profes-
sion and remain a leader. As a graduate of the
N. I3, L. and ax a Charter member of the Alumni
Association, may I (\\tend to you and all your
staff my hest wishes.”

Syrvaxuvs J. Epert, Technical Director WSUI,
Towa City, Towa.

nri

Philco Star Album Now Ready

A new dealer promotion in the form of a
I’hilco Radio Star Album has been announced by
I’hilco Radio & Television Corporation.

This 16-page book, bound in an attractive two-
color cover, pictures and identifies 144 radio
colebrities, contains the latest log of long-wave
stations and an up-to-date log of principal foreign
short-wave stations. It also illustrates and de-
scribes Philco Mystery Control.
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Patenting an Invention

By ROYAL R. ROMMEL

Editor's Note: Wany of anr students and grad-
nates are of an ivventive mind,  Frequentiy, ace
receive letters asking for informalion as to the
proper procedure to folloiwe in applying for «
patent on an invention, To gire our readers
aulhenlic information on this subject, the folloe-
fng article acas prepaved for ug by Jr. Royal 1R,
Rommel, of the patent law firm of Lancaster,
Atheine umI Rommel, Suite 450, 815 Fifteenth
Ntreet, N.W., W uxhluyhm, D.Co Members of this
firm hare heen practicing before the Patent Of-
fice and Federal Courts in patenl cases for many
years.,

Anyone interested in securing additional informa-
tion on the subject of palents, or a copy of the
hadletin, — “General — Information.  Concerning
Patents" and the form “Evidenee of ( ‘onception”
which are mentioned in this article, may write
direct ta Mre. Rommel at the abore address.

The average person. whether he follows a pro-
fession, is an artisan, unskilled worker, or busi-
ness i, has but a vague idea of how to patent
aninvention, or the worth, value, and nature of a
patent,

This avticle, while rather clementary, will give to
the aiverage individual an ontline of the nature of
a padent right, and how to secure it

THE NATURE oF A PATENT

A patent in the United States is the grant to an
inventor. for a period of seventeen years, of a
monopoly to exclude all others from making,
using and xelling hix invention, The main objeet
in granting patents isx to stimulate invention and
the development and progress of the useful arts,
To that end the iw reguires that the inventor
fully deseribe and particularly point. out the
novelty in the invention so that the public, aftor
expiration of the patent, will know how to make
and nse the invention,

CABLE CLASSES 0F INVEXTIONS UTNDER
T UNtred States Laws

Frar

The Liws of the United States designate the fol-
lowing six classex of Inventions and Discoveries
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ax patentable. It is not necessary for an inventor
to know or designate under which elass his in-
vention falls,

1. An Art:

The term art ax applied to a patentable inveution
has the restricted meaning of © a process, or—

method, Process and Method inventions are of
two species. First, those which are the most com-

mom, having to do with forees or elemenuts pro-
ducing physical change, such ax chemienls, elec-

teicity,  leat,  light,  punenmaties,  hydreaulies,
metallurgy. An example of a chemical process

ix 1 method of making a new soap Hsing it new
comhbination of chemiceal ingredients.  Second,
those having to do with mechapical process stops,
steh ax, for example, the process of making ex-
panded sheet metal,

2. A Machine:

This class of patentable invention is most com-
mon. .\ machine is a deviee consisting of one or
more elements whiclh may be used to perform
some usetul work, The general idea of 2 machine
i a device having a number of parts such, for
example, as zas engines, carburetors, adjustable
wrenches, knitting machines, soap making ma-
cliinery, ete,

S0 Manufacture:

Thix class of fnvention (v manufactnre) insofar
as patent law isx coneerned means some deviee
having passive properties. FThat is. something
which serves the convenience or comfort of a
user, such, for example, ax garments, buildings,
aper cups, ete,

4o Composition of Mattoer:

A composition of matter ix a combinantion of vi-
rious ingredients, wherein, hy reason of their ax-
sociation some new funetion ix performed. The
ingredients may be solid, comminuted, tlnid or in
gaseous form. Whether they be formed or com-
pounded ax o mixture or as a chemical union is
not important. The commercial produet known
as “Plastic Wood” is an example of a patented
composition, a new =oap product, ete,
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O Plants:

The patent laws were aunended fn 1930 to per-
it anyone who has invented or discovered and
asexunlly reproduced any distinet and new va-
riety of plant, other than a (uler-propagited
plant, to obtain a patent therefor,

The Ntatute does not give the inventor proteetion
upon the product of the plant, that is, the fenit,
mut, or flower,

Propagation is limited to asexual reproduction,
suceh as by grafting, budding, cutting, layering,
division, inarching, Intt not by seeds.

G, Dexigns:

An original and ernamental design is patentable.
This class takes into consideration saeh prod-
nets as have aesthetic appeal, For instance, u
streamulined auntomobile s a new dress, 1 new shoe
design, a4 new radio ecabinet design, ete,

ThE Forytan Pawrs or & PATENT APPLICATION
A complete application for patent consists of the
following :

1. A petition

20 A specitieation (deseription)
S, The claims

4. The inventor's oath

5. The drawings

G, The Govermment ftiling fee

7. Models (when reqguired)

Beeanse all patent law is purely statntory it is
always advisable to employ o competent patent
attorney to prepare the application,

Of the above parts of an application, the elains
are the most important, T'he drawings, of conrse,
show the invention, where the invention is ca-
pable of iHustration, and the speciticntion must
be o fall, elear, and concise deseription of the
invention in exact terms and must refer to the
parts illustrated in the drawings, Models are
seldom  required, except in extremely  compli-
cated caxes, and with inventions claiming per-
npetual motion,

The patent statites yeguire that a formal and
distinet ¢laim or ims must be made by the
inventor of that which he rewirds as hix inven-
tion,

The phrascology of a patent elaim is seldom un-
derstood by anyone not skilled in the teehnigie
and legal science of drafting and interpreting
patent claims,  In contemplation of law ench
claim in a patent, is in itself a separite patent,
It is not unusual for a patent to be granted with
ten or twenty claims in it, ench one defining some
different feature or combination of the invention,

NTEPS PREPARATORY To 1118 FILING oF
THE APPLICATION

A person who has an invention is mainty con-
cerned with how he will initially proceed to (dis-
cloxe hix invention, To anyone who has an in-
vention and is really interested, the tirm of which
the author (s a member will furnish information,
including a tree form called “Evidence of Con-
coption,” upon which an inventor ean initinlly
desceribe and sketeh his inveotion, This form
containg complete instructions how to proceed
with sketehing and deseribing the invention, [t
i more than an aid in disclosing the invention to
hix patent eomnsel, for it contains information
which, it foltowed, will provide a proper exhibit,
ad proof of diligence of the inventor's concep-
tion of the invention, ax of the date of execution
of (he torm, This ix important in event some
tival inventor claims priority of the invention,

The necessity for condensing thix article pro-
hibits any typical ifllustration or deseription of
an inventor's diselosure to his aftorney, so that,
anyone interested is referred to the form “Evi-
dence of Coneeption,” and o supplemental Imijle-
tin “General Information Concerning Patents,”
which also contains information of interest to in-
ventors,

NEARCH OF TIE PATENT OFFICE RECORDS AND
ATToRNEY'™S REPORT ON PATENTARBILITY

The inventor's attorney after having received the
inventor’= diselosire of hix invention conduets
preliminary <carch and examination of the ree-
ords in the United States Patent Otlice, 1o dis-
cover o grhal coetent olhcr inventors hare con-
ceired of aud patented or deceloped similar in-
renlions,

The usual charee for sineh an examination is
STHLOO, except in the case of very complicated in-
ventions, In such cases the clarge for a pre-
Hininary exmmination rarely exceeds £25.00, The
prior patents or other data which the attorney
findx ax the result of the <earch are then analyzed.,
and a written report is preparved and sent to the
inventor. Copies ot any pertinent United States
patents which are found ax a result of the seareh
are also <ent with this report, without charge, In
the report the inventor is advised whetlor or not,
in the attorney’s opinion,  the  invention  jx
patentable over the inventions shown in the
patents found as @ result of the search, In the
report the inventor is also advised of the detailed
cost of preparing, tiling and proseenting an appli-
cition for patent. 1 the search of the patent
records <hows that others may have preceded
the inventor with similar inventions, all the ox-
pense ineurred by the inventor is the cost of the
preliminary search,

The complete application papers after they are
prepared by the attorney are <ent to the inventor
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for signing and approval prior to filing in the
I"'atent Otlice.

PPATENT OFFICE FEXAMINATION oF TIHE
APPLICATION For PATENT

Under the present American system of examin-
ing patent applieations, technically and legally
skilled oflicials of the United States PPatent Oflice
examine the application for novelty of invention.
They consider all that other inventors have done
in the field to which the particular invention of
the application relates. Thix thorough examina-
tion has made our patent system so outstanding
that it has been copied throughout leading for-
eign countries.

After the application has been prepared and ex-
ecuted by the inventor it ix filed in the United
States Patent Oflice, together with the Govern-
ment filing fee. which at the present titne amonuts
to £30.00. A filing receipt ix issued by the Gove-
ernment identifying the application by its tiling
date giving it a serial or identification nnmber,
which is forwarded to the inventor,

The application is initially examined by an Assis-
tant Examiner, who after formulating his views
with respeet to an action, disensses them with
the Primary Examiner. Their decision is placed
in writing and is forwarded to the attorney, This
decision ig known as an “Oflice Action” and in it
the IExaminer mentions any prior art patents or
publieations which disclose any <imilar inven-
tions. In this Ofliee action the Fxaminer states
hix reasons for rejecting ench one of the claims
of the application. Any claims found allowahle
are so stated in the Offiee action,

If the attorney after receiving the Fxaminer’s
Office action does not agree that the prior ar
patents or publications cited by the lixaminer
anticipate the claims against which such refer-
enees are cited., the attorney makes a reply to
the Fxaminer in the form of an argnment analyz-
ing the prior art patents or publieations. In
this argument the attorney points out to the
Iixanminer the difference between applicant’s in-
vention, as claimed. and the prior patents ov
publieations ecited by the Examiner. This form
of discussion continues back and forth hetween
the attorney and the Primary Examiner until
they have mutually decided unpon the claims
which are deemed to properly protect the inven-
tion. 1If they cannot mutually agree, an appeal
ean be carried to the Board of Appeals in the
United States Patent Office. These arguments are
very often supplemented by interviews with the
rimary Examiner and his Assistants,

It is very diflicult for an attorney, withont view-
ing and analyzing the details of an invention, to
give anything but a geueral idea as to the cost
of preparing, filing and prosceuting an applica-
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tion for patent. That is true because the attor-
neys’ work in preparing the specification. draw-
ings and claims depend entirely upon the nature
of the invention. Furthermore. the attorneys’
charges for prosccuting an applieation, depend
not only upon the nature of the invention, but
upon the extent to which other inventors have
patented inventions along similar lines; also,
the attorney’s work in drafting proper claims to
adequately proteet the inventor varies In the
different divisions of the Patent Oflice.

Ior a simple invention such as an electrical plug
conmection or electrical fuse wherein invention
is well defined. a competent patent attorney
would necessarily make charges about as follows :

Search for Patent Records ..., $10.00

Attorneys’ fee for I’reparation of Draw-
H¥F 0600000000006000000000000000900 0.00

Attorneys’ fee for I'reparation of Speci-
fication and claims ... ... L. 30.00
Government filing fee ... oo oLl 30.00

Irosecution of application  before  the
'rimary Examiner ................ 35.00
Total veveineeeinneneneena....$115.00

In addition to the above cost, after the appli-
eation has Dbeen allowed by the United States
I’atent Office, a final Government fee in amount
of $30.00 mmust be paid. This fee, however, may
be paid anytime within six months after the
notice of allowanee of the application has heen
sent by the DPPatent Oflice to the inventor's at-
torneys.

-
~

One of Many Appreciated Letters

“1 wish to congratulate you all on this the 25th
Anniversary of the National Radio Institute. I
received my copy of the Silver Anniversary Issue
of NATIONAL Rapio NEws and have read it from
cover to cover. This issue is certainly well done,
so congratulations again!

“Mr. Birrel’s story of the Institute has cleared
up many things that I have wanted to know about
the Institute and its personnel. I was surprised
fo learn what Mr. Smith and the rest of you
have done, are doing, and will be doing, to help
such fellows as myself prepare themselves to
better go ont and meet the world. I am very
proud of heing a student receiving training from
such an institution.

“*“I'he Romance of Radio,” by Mr. Markus, also
hit the spot, and I am pleased to meet so many
of the Staff ‘in pictures.’” I would like to meet
the rest of you.”
PAuL B. W0ODWORTIJ,
Elizabeth, Colo.
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Built-in Shielded Loop Antennas

Each new radio receiver evolves logically from the preced-
ing, and practical requirements of the listening public
result in one improvement after another.

HE above statement by J, I, Sniith in a fore-

word to an N. R. L. lesson receives dramatic
verification in the trend this year towiard receiv-
cers which reguire no external antenna or ground
connections, The listening publie has clamored
long and loud for elimination of unxightly aerial
and ground connecting wires to o Radio xet, An
inxpeetion of a number of typieal installations
will reveal that a high perceentage of housewives
are actually operating ordinary radio scets with-
out aerial or ground connections, on the theory
that they would rather get along with some-
what noixy reception of a few local stations than
have their room-decorating schemes ruained by a
network of wires running up to cael radio in
the home,

FIG. |. This Gen-
eral Electric Beam-
ascope antenna
employs a large
shielded loop, and
is designed for
mounting inside a
console  receiver.
Part of the Fara-
day shield is cut
away to show the
loop winding and
its wood frame in-
side.

Courteay tieneral
Electric Co,

Radio manufacturers have long recognized this
important practical reguirement of the listening
public, and after extensive vescearches have
brought forth a practical and adequate solution
to the problem in the form of a shielded loop
antenna whieh can be built into both table and
console niodel receivers. The shielded loop elimi-
nates the need for an external aerial and ground
without seriously reducing the efliciencey of re-
ceiver operation,

How Shiclded Loop Antennas Work., 'To under-
xtand how an ordinary loop antenna can pick up
Radio signals satisfactorily when placed inside

a grounded sereen or enge known ax a IFaraday
shield, and to understand how an arrangement
sueh as this can “squeleh™ or reject noise x
nals at the same time that it picks up desired
<tation xignals, we must first consider the rela-
tive strengths of the eleetrie and magnetie tields
which are associated with radio waves, A\t all
poiuts which are more than a few hundred feet
away from a transmitting antenna oy sonrce of
noixe interference. the eleetrie and magnetie tields
which make up the Radio wave are esseutially
equal in strength. Cloxe to a sonrcee of Radio
wiaves, however, the celeetrie component 1 of a
Itadio wave ix very much greater than the mag-
netie component H; in fact, 1 may be as much
as 70 times stronger than 11, Noise interference
sources are generilly so close to the receiver that
the clectrie component I of the noixe signal is
much stronger than the magnetic component of
noise, whereas the I8 and H components of a

jore
-

Courtesy Zenith Radio Cm..
FIG. 2. This compact shielded loop antenna is known
as the Zenith Wavemagnet. One side of the shield
has been swung down to show the loop. The molded
plastic housing for the Wavemagnet fits snugly against
the back of the five-tube superheterodyne receiver
shown at the right, eliminating the need for antenna
and ground connections, and giving good reception
even in locations having severe noise interference.

desired radio signal arve practically always equal
at a receiving antenna, If we can remove the
clectrie component 12 of hoth the noise signals
amd the Radio signals, we can still depend upon
the magnetic component of the Radio xignal for
program reception, and we will have left only
the very weak magnetie component of the noise
signal, A shiclded loop eliminates man-made
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noixe interference almost completely without im-
pairing reception of the desived Radio signal, for
a grounded Faraday <hicld absorbs electrie com-
ponent= and thereby prevents them from affect-
ing the region inside the shield, Thix is <imply
a1 modern refinement of the principte first used
by Michael Faraday, famons Fnglish physicist
and chemist, in the year 1841,

At the time of writing this article, three manu-
facturers are uxing shielded loop antennas in
their receivers, Let ns analyze the constrnction
of citeh,

Ceneral Electrie Beamascope, The tirst shielded
loop antenna to appear in g wetl-known Radio
receiver wiax the Geueral Electrvie Deamascope
unit <hown in Fig. 7. The Faraday shicld in this
antenna is in the form of o closed extinder with
<heet metal dises covering the top and bottom
fireex, and with the sides covered with a coarse
woven material in which the vertical threads
are copper wire and the horizontal threads are
non-conducting fiber, Every vertical wire makes
contact with the top metal dise. but only one
vertical wire nmkes eleetrieal contact with the

Courtesy Continental “Rudio & Telirision (-Tp.

Rear view of a 1939 Admiral table model

FIG. 3.

receiver, with part of the housing cut away to show

the Admiral Aeroscope. This particular unit does not

have a shield, but the Aeroscope is also being made

with a Faraday shield. The outer turns of the loop are

wound in a different manner to provide for an external
antenna connection.

bottom dise, This constrnetion eliminates closed
ecircirits in the vieinity of the conventional foop
antenna which is mounted inside this <hield.
(Conduetive closed paths in the vicinity of a loop
antenna wonld act ax short-cirenited turns, re-
dueing the pick-up of magnetic components hy
the loop. The shield ix grounded, and conse-
quently all <ignal and noise enrrents induaced in
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the vertieal wires of the Faraday <hield by the
clectrie components of  signals are led off to
cround without affecting the loop inside,  The
well-known divecetional characteristies of the loop
are utilized to give additional noisxe rejection.
The loop ix rotated until it line of minimum
pick-up is in the direction of the strongest noise
souree in the vieinity: this adjustment can be
done simply by rotating the loop for minimnm
noixe, without endeavoring to loeate the exaet
position of the noixe sonrce, 'rovisions are
mide for connecting an outdoor aerial in caxe
extreme distant reception is dexired. "This loop
ix intended for monnting in the cabinet of a
console maodel receiver. The receiver itself is
dexigned for maximuam effectiveness with  this
nuigue antenna system; the tirst section of the
main tuning condenser is connected across the
loop, and =crves to tnne the loop to resonatee
at each station frequeney. This resubt= in greatly
increaxed sensitivity.,

Zewith Ware Magnet,  The design of an effective
shielded loop antenna small enoirgh to it into
i table model receiver proved considerably more
of a1 problem than wax the case with console
madel receivers, 'T'he Zenith Radio Corporation
wis the first manufacturer to announce a built-
in shiclded loop in a midget or table nrodel re-
ceiver, Their unit, <hown in Fig, 2 and on the
front cover of this ixs<ue, is known ax the wrare-
wagnet, and is contained in a gold-colored plastic
hox attached to the rear of the set. The Zenith
wivemignet consists of a tlat. oval-shaped loop
wottid  on i xpider web-type fiber form, and
mounted between two sheets of an ingenjously
woven wire mesh material which serves ax an
electrostatic shield in Dlocking out noixe, yet does
not aftfect pick-up of dexired station sjgnats, The
vertical wires of thix woven material are all con-
neeted together gt the bottom, with o leid going
from thix point to the receiver chassis in order
to gronnd the shicld.

NAdwiral teroscope, 'The shiclded loop uxed by
Continental Radio and 'Felevision Corporation in
the Admiral line of table model receivers is es-
sentinlly the same ax the Zenith wavemagnet,
It is monnted inside the receiver cabinet itself,
instead of being in a box attached to the rear
of the receiver, In some Admirval receivers the
loop ix nsed alone, without o shicld: in locirtions
where noise interference is negligible, these sets
wive equally ax good results as those having
shiclded loops, An example of a =et with a plain
loop appears in Fig, J.

A Radio receiver equipped with a shielded loop

antennia is ready to operate the instant it is

plugged into a wall outlet, This means that a

console model receiver can be moved to a new

location in a room withont a thought for acrial

aud ground connections, and table model setx can
(Poge 24, plense)
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1I0NAL RADIO

RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
INSTITUTE ,

WASHINGTON, D.C.

RCA MODEL 95Xl
ALIGNMENT PROCEDURE

Remove Chassis from Cabinet

Reel up the antenna wire, and connect the
high side of test-oscillator through an 80-mmfd.
capacitor to the antenna terminal on the an-
tenna transformer. Connect low side of oscilla-

tor to receiver chassis through an .01-mfd.
capacitor. Turn gang condenser to minimum
{full out), push in the manual-tuning {right-

hand} button, tune oscillator to 1,560 kc., con-
nect an output meter across the voice coil, and
turn volume control to maximum.

Keep antenna roll and lead clear of chassis
during all adjustments.

Adjust the two trimmers (C3 and Cb) on side
of gang condenser for maximum output, using
lowest possibie output from test-oscillator.

Turn pointer, so that it is horizontal and point-
ing to low-frequency end when the gang con-
denser is at maximum. Check pointer adjust-
ment on a station.

Adjustment of Tuning Capacitors

The preferable and quickest method of adjust-
ing the tuning capacitors for five different
stations is to employ a test-oscillator, as de-
scribed below:

I. Make a list of the desired five stations,
arranged in order from low to high frequencies.

2. Determine the correct settings of the test-
oscillator for these five frequencies. This s
accomplished as follows: Tune in each of the
five stations on any standard receiver: zero-
beat the test-oscillator against each station, and
note the exact setting of the oscillator in each
case.

3. Reel up the antenna wire. Connect the
high side of test-oscillator through an 80-

mmfd. fixed capacitor to the end of the an-
tenna wire. Clip the low side of the oscillator
through a 0.1-mfd. capacitor to one of the
rhassis-mounting screws on the bottom of the
cabinet. Tune the oscillator to the previously-
determined point for the lowest-frequency sta-
tion, and adjust for a strong output.

4. Turn the volume control of the push-buttcn
receiver full clockwise, and push in the left-
hand end button. Using an insulated screw-
driver, peak capacitors C20 and C26, at the
same time reducing the output of the oscillator
in order to secure a sharp peak. {Clockwise
adjustment of the capacitors tunes the cir-
cuits to lower frequencies, and counter-clock-
wise adjustment tunes the circuits to higher
frequencies. The range of each trimmer is
three full counter-clockaise turns from the tight
position. Do not unscrew more than three
turns.)

©an Mro m NG,

OUTPUT
DET. /

AY
25266
BatLasT (RECT
o _TUBE

Radiotron Location

5. Push in the second button from left, and
adjust C21 and C27 for peak output with the
oscillator tuned to the frequency of the second
station.

6. Proceed in this manner to adjust each pair
of capacitors for the desired frequencies.

7. Final adjustment may be made in actual
reception of the stations.
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Noval Rooo bhems

=BY L.J MARKUS—

"Bobbies" Get Radiotelephones!

In the British towns of Brighton, Newcastle and
Glaxgow, the pockets of each constable contain
the following items: A radio receiver no larger
than a book ; a telephone earpicee; a bell which
is controlled by a small relay connected into the
ontpnt cireuit of the receiver; a number of
midget dry batteries. When the 160-meter police
radio transmitter goes on the air, the pocket
hells all ring, the econstables reach into their
pockets for earpieces, and all listen in for orders
or emergeney calls,
nri

WOR Tower Painters Defy 3,000 Volts!

The 3R3-foot towers of station WOR were re-
cently painted without interrupting the 1915
hour daily schedute, after a daring workman
found that he could work on the tower provided
he elimbed up before the station went on the air
and stayed up until power was cut off, Explana-
fion: The man is safe ax long as no part of his
body is grounded.

— 1 —

Tubes Use Almost-Invisible Wire!

The filament wire usged in one of the new 1.1-
volt dry-battery tubes is only about one-fourth as
thick ax n human hair. This fine wire, .0008-inch
in dinmeter, ¢an be seen by the human eye only
under a powerful light.

Radio Locates Sardines!
A radio-equipped scout airplane flying far ont
over the Pacific Ocean will broadeast to the fish-
ing fleet the location of each school of fixh which
is spotted. according to a recent report.

nori

New Jobs For Operators!

Now that compaet single-unit Radiotelephone
systems for small ships are on the market, Radio
operators ean pick up quite a bit of extra money
while waiting for their ships to leave port, The
installation of this apparatus must be made by a
liceused second-class operator, and all adjust-
ments and repairs must also be made by a licensed
man.

nori

Radio Will Locate 'Time Capsule!"

Iive thousand years from now, <ome Radio engi-
neer  will set up  electromagnetie prospecting
cquipment to loeate an X00-pound metal “letter”
known as the fime capsule, which has been buried
fifty feet below the Westinghouse exhibit build-
ing at the New York World's Ifairv. A specially
prepared book which will be preserved in libraries
throughout the world gives instructions whereby
the Radio engineer of the future ean locate this
time capsule in the year 6938 A.D.

METER MEASURES FRATERNITY
NOISE! At the annual Noise Parade
during the homecoming celebration at
Oregon State College, a General Radio
sound-level meter was used to judge the
noise produced by the various fraternity
floats. [Pneumatic bhammers pounding

on large circular saw blades brought feet,

RIRDS ACT AS

air. The distance each bird jumps is an
indication of the voltage between its
Theoretically,

VOLTMETERS!
Rirds perched on the rotatable ultra-
high-frequency bheam antenna of ama-
teur station W8QY1 get a “hot foot”
ecach time the transmitter goes on the by

P. A. SYSTEM WORKS WITHOUT
TUBES! A novel public address sys-
tem capable of projecting speech nearly
a quarter of a mile has been devcloped
the l.ondon firm of Tannoy for
police use. A sensitive microphone is
coupled to a weather-proof directional
loudspeaker through a matching trans-

for a half-wave

first prize with an almost-painful sound
level of 110 decibels. No one questioned
the judging ability ol the "electric ear.”

doublet antenna the birds should form
a perfect half sine wave curve showing
current distribution,

www.americanradiohistorv.com

former and a 12-volt midget storage bat-
tery. The mike draws several amperes
momentarily for loud commands.
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Built-in Shielded Loop Antennas
{Concluded from page 20)

be carried to any room in the house and placed
in operation immediately.

One Chicago hotel has a hundred Zenith wave-
mignet receivers available for its guests, rent-
ing them at a small daily charge, The hellboy
who delivers a set simply plhugs it into a wall
ountlet, turns on the <switch and proceceds to tune
in a <tation. Noise-free reception with ordinary
receivers would be ahmost impossible beeause
of the strong man-made interference noise,

Radiotricians will find it profitable to leave a
table model =et having a shiclded loop antenna
while repairing the main recciver., The amazing
performanece of one of these setx will, in many
cases, resnlt in o sale. ax practically all cus-
tomers ¢ian use one or more extra radios in the
Kitchen, the study. or a hedroom.

nori

How Diversity Reception Works

Fading ix equally as serious a radio reception
problem as noise interference, Automatic volume
control counteracts fading to a certain extent,
but when a signal fades down into the loeal noise
level, the ALV.C, system brings up both the noise
and signal levels,

Diversity reception ix the weapon used to com-
bhat fading. 1t takes advimtage of the faet that
a =ignal practically never fades out at the <ame
time in two different antennas. 'The antennas
cian be identical and spaced at least one wave-
length apart (space diversity veceplion) or can
be in different planes, such as one vertieal and
the other hovizontal (polarized diversity recep-
tion). The simplest diversity reeeiving system
would employ two antennas and a2 mannally-op-
erated  single-pole, double-throw switeh  which
conhects one antenna at a time to the receiver,
Asthe signal on one antenna fades ont, the switeh
wottld he thrown to the other antenna, where
the signal will invariably be fading up (increns-
ing in strengih) . Ao ingenions cireait for accom-
plishing thix switching action antomatically is
wiven in Mg, /. Thix circuit is essentinlly a mag-
netically - operated  single - pole,  double - throw
switch which is actuated by the voltage seross
the AV.C) load resistor in the receiver.,  The
negative AV.CO voltage is applicd to the grid of
the Thyratron tube in series with an adjustable
negative bins provided hy the “C hattery.

Now let us see how this diversity reception switeh
operates, Figure / shows switeh blades W and
N in the lower position, which conneets the hori-
zontal antenna to the receiver, Potentiometer 12
hax previously been adjusted to a setting which
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provides a sufliciently high negative biax to pre-
vent ignition Gionizationy of the Thyratron tube
ax long ax the <ignal stays above the noise level,
and henee no current is lowing throngh the relay
coil. When the xignal fades below the noise level.
the AV.CL voltage in the receiver naturally goes
down (becomes less negative) : the Thyratron
ignites, the relay operates, and switch blades W
and NV move upw:rd. Blade N disconneets the
horizontal antenna and innediately conneets the
vertical antenna in its place. Blade MV interraps
the Thyratron plate current long enongh to allow
the =trong vertical antenna signal to raise the
AV.C voltage and prevent re-ignition of the
Thyratron when W reaches its upper contact and
cloxex the plate circuit again, The relay is so

SWITCHING
RELAY

TO MINUS
AVC.TERMINAL
OF RECEIVER

2A4G
THYRATRON 50
MA,

10
RECE(VER
CHASSIS
R
i
I MEG. !
c N
C- C+B- B+ i <]
TO ANT. TERMINAL HORIZONTAL

OF RECEIVER ANTENNA

FIG. I.

Simplified version of a diversity reception circuit de-
veloped by McMurdo Silver to counteract fading.

designed that blades M and vV will remain in this
upper position now until the vertical antenna
signal fades out enongh to canse ignition of the
Thyratron again, Thix will restore blades M and
N to the positions shown in Fig, 7. The relay
will operate in thix same way each time fading
oceurs, A\ click will be heard cach time a change
of antennas is made,

More elaborate diversity reception systems are
designed to have two or more antennas in use
at all times, cach feeding into a complete receiver
channel up to the audio demodulator stage; the
outputs of these receivers are then combined, so
that all antennas contribute in varying amonnts
to the signal fed into the single audio amplitier,
Thix costly duplication of R.F. and deteetor chan-
nels is necessary hecanse carvier <ignals picked
up by different antennasx are ont of phase with
each other and cannot be combined until the
carrviers have been removed by the process of
demodulation. ‘These elaborate diversity systems,
used chielly for conmnercial point-to-point com-
munication via short-wave radio, give no switch-
ing clicks during operation.,

nri

National Radio Institute, during 1939, is cele-
brating its 25th Anniversary—a quarvter-century
of progress—a record of achievement.
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Birl T Blonnett Jo0oecienaiaain Presidont
Clurenee Stokes, ¢ 15 Marehoad CViee-T'res,
Allenr McClushey, 1 1 Oliver NVice dtres,
Faarl Marryman Y RN - oy .Necretary
Louls L. Menne .o, ... Executive-Recretary

The New President of the N. R. I. Alumni
Association Briefly Outlines His Objectives

TO FELLOW MEMBERS EVERYWHERE — GOOD WISHES

First of all lot me express my deep apprecia-
tion of the honor that the members of the Na-
tional Radio Institute Aomni As<ocintion have
hestowed upon nie, by selecting me as their I'rexi-
dent for the year 1939, In view of
the faet that this year is the 25th
bhirthday auniversary of the Nu-
tional Radio Institute, and the 10th
birthday anniversary of the N 1L T
Alumni Association, it ix a double
honor, 1 sineerely hope that T ean,
in some small way, justify your
choice by some act that will be of
benefit to the organization and to
all Radio servicemen,

During my three terms as Viee
President of the No R LA AL and
my  four terms ax Chairman of
the  Chicago  Chapter  of  the
N. R. 1. AL AL it has been my policy
to extend n helping hand, in any way [ conld,
to the beginner in Radio, o accomplish this
1 have written many articles for the Chicago
Chapter Chatter ta house organ published by
and for the Chicago Chapter) and 1 hiave given
quite i number of lectures on not ouly the proper
methods of servicing but also on the proper ap-
proach to any problen, be it mechanical, clece-
trieal or customer,

It ix my intention to continue thisx policy. 1
helieve that one of the most important objects
of the N. I LA AL Qs to axsist the beginner
in Radio to make a snecess in hix ehosen tield,
ITe must know how to get new Insiness—he
must, know how to hold old bisiness, and he
must know how to make a tair protit from his

business. Ax # member of the No R LA ALt
woes withowt saving that he already knows the
technieal side of Radio. but he mast learn the
practical <ide of it. We can help hinn and in
turn be helping ourselves by seeing
to it that in getting off on the right
foot in the business he teaves a good
impression in the minds of hix cus-
tomers, which invariably refleets
credit on the =ervice industry as a
whole,

To nccomplish this is no <mall task,
and requires the wholehearted co-
operation of every member of the
N. 1 LA\, Good fellowship and
friendliness to all other members
ix 1 necessity, ax is the willingness
to lend o helping hand to all new
comers,  And to receive the bene-
fits from such i1 progran, one most
coertainly must he a member of the NO R B A AL
whoether he lives in city, town, or village,

Now, just a few words on a matter of poliey, |
<trongly advocite an amendment to onr By-Laws
to restrict the term of oflice of the President of
onr Alumui to one year, Mr, Dunn, o President
of last year set the rvight example when he de-
cided not to run again in order to give someone
elxe an opportunity to move up in oflice. T azree
with that policy.,

My sincere good wishes to every fellow member.
Write to me, if you wish, in care of Teadgnar-
ters. or at 1402 Brown Ave., Evanston, Hinois,
Foaxn 1L Bexxery, President,
N. R, L Alumni Assoeciation,
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Here and There Among Alumni Members

J. B, Straughn, of Headquarters. returning from
a meeting in Baltimore, stopped to adjust the
wind-shield wiper on his car. A gust of wind
blew his hat into a corn field. ot in pursuit
Stranghn chased it until he lost it in the dark-
ness. Anyway, that’s his story, believe it or not.

nori
Sonme of the hoys in Chicago attended a party
and dance given for the benefit of Erviek John-
son, wcho has been seriously ill far same time.
Eriek was mighty pleased to know his many
friends are pulling hard for him.

nori
Two years ago T. L. Kidd borrowed $100.00 to
start in business. Toduay he has the leading Pub-
lic Address and Sound Laboratory in San An-
tonio, Texas. And exclusive of sound work, his
Radio repair work runs well over $100.00 a week.

nori
Ross Coleman is a member of the Radio Staff,
r.M. S “Aquitania” of the Cunard White Star
Line, gailing from Ncw York to London.

nri
Ilenry W. Berger and Frank Mack of Long
Island City, N. Y. are forming a partnership and
will open a first class Radio shop.

nori
Walter Young of Dctroit is well again after a
long illness. Iis twin sons, Harold and Howard,
now scven years old, arc his inspiration.

nori
If Lucio ¥. Albano will get in touch with C. C.
Itersey, 4 Irving P’lace, New York City, he may
recover a Key case which was found by Iersey.

nori
A year or 80 ago when Joseph Kaufman, Director
of Education, N. R. I., made a talk to the mem-
hers of New York Chapter, a big eat in the room
heckled him. Reecently when Kaufman again
tatked to the New York boys the same cat awwas
there to annoy him.

n i

1L W. Malstrom, graduate of 1926, bobs up in

Bremerton, Washington, where he is teaching
Radio in the Bremerton Iigh School.

nori
Ninee June, 1937, our member Jim Sceley has
heen in the Will Rogers Memorial Hospital at
Saranaec, N. Y. Jim acill be glad to hear from
any members who may care to take time to write
to him.

nori
Ken Iughes of Calgary, Alberta, Canada, has
been operator at CFAC. Recently they found out
he has a good voice, so now lie takes a turn at
announcing too.

nori
Mrs. Spanglcr, wwho has been of great assistance
to our fellow member, Howard Spangler, in the
building of one of the outstanding Radio scrvice
shops in Knozville, Tenn., has recovered from a
serious operation. Bet Howard missed her while
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ghe was in the hospital,

nori
Mr. E. E. Starr, Lodi, \
Calif.,  celebrated his

seventy - eighth  hirthday
on January 29, 1939, Con-

gratulations and  con-
tinued good health.
nori —_—

From Mrs. S. Boutilier, Haoulton, Maine, comes
word that graduate Mawrice Bwetilier slipped
out of this world. Hce had long been a suffever
of asthma. but the end came very suddenly in
his gleep. Oniy twenty-tico years old—thal s sad
nCWs.
nori

Robert 12, Ayres of Baltimore, Md.. is back in
Radio after a year's lay-up, owing to an auto-
mobile accident, Wow ! Glad you are back in
the game, Bob.

n i
Help! Help! How about some neiwes?
in for these colinins, please,

nori
Now G. S, MclLean is showing a great interest
in a Local Chapter at Winnipeg.

nori
L. J. Kuncrt, Secretary of New York Chapter,
always a hooster, writes that achen the New
York World's Fuair is over the 1216Y aeres acitl
be transformed into a pubtic park of the city,

Nend it

nord
W. (i, Van Every of Denver is getting a big kick
out of the new Dodge Sedan he bought with
Radio earnings.

nori

Speaking of autox, Erccutive Seeretarvy Mewne
dushed into a no parking zone near the fastitute
one morning *just for a fow minutes.” When he
went back at 41:30 1°. . the cops had towed the
car to the station. Zowie! Five bucks.

nori

Robert Beaule of Lewiston, Maine, not only is
a very successful Radio man, but he also isx a
close student of musie. lle knows all abont
Deethoven, Mendcelsohn, Schubert and othev ont-
s‘nnding composers.

nori

Transradio press opcrator—itherc's an interest-
ing job. That's the titie held by Vinecent halra
at Station KGCU, Mandan, N, D., a graduaate of
1937.

nori

Keuneth C. Robieson is Chief Radio Operator,
Fort Snelling, Minn. Likes his job-—which muakes
life sweet.
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The Service Forum

Conducted by

J. B. Straughn, N. R. l. Service Consultant

PHILCO MODEL
38-35

Beginning with
which connects the fitament of the GQ7G tube

HUM ELIMINATION

run 3 receivers the red wire
to the on-off switeh was lengthened. The wire
should foltow the rear, side and front panels
of the chassis close to the base instead of be-
ing connected diveetly from the switeh to the
socket contact,
nori

PHILCO MODEL INCREASED BATTERY
38-38 LIFE
By replacing resistor No, 38 (800 ohms) with a
2,000 ohm wnit, the current drain on the “BC”
battery will be reduced.

nori

PHILCO MODEL OVERLOADING
38-39 AND DISTORTION
In order to reduce maximum volume bhuzz the
following parts may be changed: Resistor 22
(11.7 ohms) should be changed to a 123 ohm
resistor. Philco replacement part No. 33-1273,
resistor No. 30 (2 megohms) should be replaeed
by a 4 megohm resistor, resistor No. 27 (160,-
000 ohms) should be inereased to 240,000 ohms.
nori

HUM ELIMINATION

PHILCO MODEL
38-690
To prevent hum, condenser No. 123 must be placed
as far as possible away from the A.C. switeh
of the audio bass control No. 122,
J. R, Jacksox, Rervice Manager, Philco,
nori
GRUNOW MODEL 106G INTERMITTENT
Disconnect and solder together leads from phono
jack. If this clears up the trouble the switch is
defective and the hot AF. portions are inter-.
mittently shorting to the chassis. If phonograph
is not used, leave out of circuit,
nori
SPARTON MODELS 600, 610,
620, 937, 930 AND 931
1 have found that the trouble can usually be
traced to the breaking down of one of the small
by-pass condensers connected either to the plates
of the tubes or the cathode thereof. There are
four of these units setting upright in the can

DEAD

Send in your service motes.
To qualify your note for the NEws you niust have observed the same
trouble on two or more identical receivers.

We 1ill re-wcord them for publication.

containing the tubes. ‘They are mounted to the
chassis with a scerew which serves as one con-
neetion and a lug projecting from the side is
the other contact. The ftirst call 1 had 1 re-
pliced with an exact rveplacement. This alse
broke down in short ovder. I concluded thit the
peak voltage they are able to withstand is
rather low. I now replace with a tubular 60O
volt condenser with pigtail leads. There is room
below the sub-panel for these units, One is a
.25 mfd. unit connected to the plates. The other
three are 1 mfd. wnits on the cathodes.
ITiLBERT I2. GLADE, Wisconsin.
nri
PHILCO FORD 1936
MODEL
Distortion aceompanied by a decretse in volume
when the volume control is turned on full may
be traced to an open in the secondary of the
second LF. transformer. A new transformer
should be installed.

DISTORTION

nori
SPARTON MODEL 931

INTERMITTENT

AND HUM
This trouble may usually be traced to a defec-
tive .6 ohm hum balancing resistor connected
between the fitaments of the 182 power tubes,
The resistor may increase to as much as ¢ or
7T ohms thus seriously reducing titament current
to these tubes and causing low volume as well
as the other listed troubles.

J. Do OLwacge, Afriea.

RCA MODEL 8M1 VIBRATOR HASH
Install a 500 ohm flexible wire wound resistor
in series with the black lead going to the local-
distance switeh on the control head assembly.

nori

RCA MODEL 280 DISTORTION
Distortion on resonance is often due to an open
in the .003 mfd. A.V.C. coupling condenser lo-
cuted inside the first LF. transformer. Lack of
A.V.C. voltage due to this open condenser is the
cause of the distortion and replacement with
another condenser of approximately the same
capacity will eliminate the trouble,
(Page 20, pleaxe)
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Chicago Chapter

Executive Necretary Menne atfended onr last
meeting which was held at our regular meot-
ing place. Eckert Park, Chicago Ave, and Noble
Nt. In spite of very severe weather a good
crowd came out and we had a hang-up meeting.

Our Chairman, Id Sorg, was in good form and
he kept things humming until 11:00 I'.M.. when
we adjourned the business session for a hit of
wood fellowship,

The business mecting was opened hy Sorg with
some late information on Radiox and equipmeont.,
Sorg keeps us posted on anything new in the
Radio line which ix of interest to servicemen
in the Chicago area.

Then J. Cordero demonstrated a simple piece of
equipment which he built, Next we took up a
defective receiver which was brought to the meet-
ing by one of our members. We put the tester
on it and after a careful point to point test
we located the trouble, The trouble loeated we
proceeded to get out soldering iron and tools
and soon we had the set in tip-top shape. Thix
brief account gives an idea of the kind of meet-
ings we hold., We get right down to practical
work. We waste little time on speeches and
formality. No one need feel backward about
attending these meetings, The hoys welcome new
members, What speaking is necessary our Chair-
nman does, Ed Sorg knows what it takex to make
meetings interesting and he arranges each meet-
ing in advance.

These meetings are held on the first and third
Thursday of caeh month at 8:30 1IN, in Fekert
Park Field House, Chicago Avenne (1100 West),
Come out and brash up on your shop technigue,
Rienarn Corneiro, Secretary,

nori

Philadelphia-Camden Chapter

Things have been going along nicely with us,
We have a new meeting place at 1619 Girard
Avel and we now are organizing a1 membership
campaign to increase our already good attend-
anee.

There are lots of fellows in the Philadelphia-
Camden seetor who are missing o good thing by
negleeting to come down and join us, When
members such as M. Blackwood find it worth-
while to travel fifty milex to he with ns reg-
ularly it must be beeause the fellows get some
real money-making ideas and information,

Charley Fehn, onr Chairman. ix working like a

beaver lining up new speakers for us,

We meet on the first and third Thursday of
caell month.
ALLEN Scniavoxi, Necretary,
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Detroit Chapter

John Stanish, onr Chairman, is determined to
make 1939 a very progressive year in the his-
tory of our Local Chapter. Tle ix giving us
excellent programs and promises no let-up at
all. Ntanish isx that sort of fellow. Ile ix a
human dynamo and things simply hum under
his direction.

At our last meeting Mr, Heury W, Rissi, Presi-
deut of the Radio Supply and Enginecering Co..
addressed ns, After a brief, bhut interesting.
talkk Mr, Rissi introduced Mr. R, H, Hendricks
of hix organization, Mr. Hendricks gave us a
complete  and practical demonstration of the
Rider Chanalyst, After a very informative talk
the fellows gathered around the instrument.
while Mr, Hendricks patiently answered all ques-
tions.

Mr. T. b Menne of Ieadguarters, was a visi-
tor at this meeting, Ile beamed hroadly at a
very enthusinstic reception and addressced the
Chapter briefly with some appropriate remarks.

Unfortunately, our Secretary and Viece I'resi-
dent of the National organmization, Mr., . L.
Otiver, was quite ill with influenza and unable
to attend thix meeting, The fellows oxpressed
the hope that Oliver would be well enough to
attend onr next meeting.

Chairman Stanish gave a brief pep talk after
which we adjourned to take part in a special
party which wax arranged for Menne, There
was plenty to eat and drink and most of the
fellows stayed until long after midnight. Thix
wathering was held in our regular meeting place.
the modern, air-conditioned shop of onr member
Robhert<on at 10 Lawrence Avenue, at Woodward
Avenue, Come ont any second or fourth Friday
of the month, Our attendance is gradually in-
creasing under the inspiring leadership of Chair-
man  Stanish  who  alwayvs  starts mecetings
promptly at 8:30 and arranges for plenty of
action to make every mecting a worthwhile one
for all who attend.
. 1, Mirks, Acting Secretary.

nri

Vice President Morehead in Peoria,

inois

. B. Morehead, who has been one of the real
regntars in Chicago Chapter will be missed for
somctime. Morehead was transferred to Peoria,
INlinois, for an indefinite time, bt we hope he
will he back in Chicago in abont s<ix months.
ITis assignment in 'eoria is temporary,

T"he boys in Chicago will miss him. hut Morehead
has promised to continue ag Editor of the Chicago
Chapter Chatter. working with Bennett, who is
Technical Editor.
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The SerVice Forum {Ccntinued from page

PHILCO MODELS 38-22 PILOT LIGHT
AND 38-23 BURNS OUT
Thix trouble, cauxed hy high Hine voltage, may be
eliminated by shunting the T35 ohm resistor
(I’hiteo part No, 33-3027) across the pilot lamp,
nori

PILOT MODEL 93 VERY LOW VOLUME
Open cirenited speaker field winding : replace the
speaker,

wori
PILOT MODEL X633 DEAD
Nhorted R, F. plite hy-pass condenser, use a 600
volt, 20 mfd. replacement.

wori
PILOT MODEL X65B LOUD 1M
A tond ham as the set is turned on i due to o de-
fective T3 tube (second-detector and first audios,
1teplace the tube.

nori
FAIRBANKS MORSE LOW
MODEL 72 VOLUME

Defective volnme control  (decrensed in resis-
tance), Replace with a new one which shonbd
be a 500,000 ohm unit with o tap at 50,000 ohms
for bass compensation,

- nori
ZENITH CIHASSIS CRACKLING AND
No, 5801 LOW VOLUME

Open cirenited first I, 1, coil primary winding.
Replace the LI transformer,

wori
ZENITH CHASSIS 5801 REGENERATION
Open cirenited second detector diode load by-
pass condenser, capacity 50 mmfd, mica.

nori -
PHILCO MODEL 16 LOUD neM
Leaky power supply filter condenser. Capaeity
S mfd.

wri -
PHILCO CRACKLING AS
MODEL THE VOLUME IS
38-2670 TURNED FULL

Defective speaker, center the cone, test the ont-
put. tranxformer,

Wori
ERLA MODEL 82A1751 DEAD
Nhorted .05 audio coupling condenser,

nri
EMERSON CHASSIS U6C LOW VOLUME
Open 2,500 ohm speaker tield winding, replace the
speaker,

nori

EMERSON MODULATION
CHASSIS U6C 1neM

Defective GITG second detector tube, replace the
fube with o new one,
M., Guiyaxvomx, India,

N1
AIRLINE MODELS 62-305 SQUEAL AT
62-385, 62-111 AND HIGH VOLUME

63-195

27)

Cheek the 10 mfd, 25 volt electrolytie comlenser,
I have found thix eondenser open in several sets,
Replace with st least 50 volt, condenser of same
capaecity,  Another thing ix the outpnal trans-
former of thix model, T have found two of these
radiox with the output transformer open,

Jases Itarnsrry, Missouri,

—_ Wi
GENERAL ELECTRIC  WEAK RECEPTION
MODELS E-91 AND LOW B
AND E-95 VOLTAGE

When o new type 374 rectitior tube restores op-
oration, cheek the two wet electrolytie condensers
ax these sometimes have o leakage current as
hizh ax 50 mitls cach. therefore destroying the
tnhe after <everal hours service,
Mivagp AL Mrirrenenn, Tenn,
- nori e
DELCO MODELS 611 AND 613 1HASI
Remove xet from container and expose the power
pack, where will he found a twin 5 mfd. con-
denser No, 7231150, Thix isx an A fitter, Dreaking
wiax off grounding end of condenser will reveal a
loose or bad connection, If original replacement
ix not obtainable, subxtitute two 5 mfid, conden-
<ers. Don't forget to run new wire from .\ ehoke
coil to vibrator socket,
nori -
DELCO MODELS VIOLENT SCREECIING
611 AND 613 SIMILAR TO OSCILLATION
Thix condition ix not a caze of open condensers
or bad grounds, but a fanlty 6X5G tnbe, Cheek
tube very carefully for leakige between one
cathode and plate,
A KD Barwoon, Sonth Afriea.

nori ——
AUTO RADIO SERVICE HINT
11 the installation of a suppress<or at the distribi-
tor doex not clear np interference, try the <up-
pressor at the coit end of the center distribntor
lead.

Awierr Bavzewm, Minn,
—_— i

PHILCO MODEL 38-8 INCREASE IHTGH
CODE 121 FREQUENCY AUDIO

RESPONSE
To increike the response of the awdio system at
the higher frequencies, rediee the capacity of
condenser No, 40 (L0058 mfd.) to 004 mtd.

wori
PHILCO MODELS 38-22
AND 38-23 HUM

To prevent hum when the volume control is on
full, the ved and brown leads from the second LI,
transtormer (18) must he placed ax far ax pos-
<ible away from the cable and pilot Lamp leads
at the rear of the chassis,
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New York Chapter

At one of our recent meetings we had an attend-
ance of 135, This was a fine tribute to Mr. J.
Kaufman, Director of Fducation, N. R. I., who
gave us an interesting talk on “Television—1939
Version.” After the mecting many of the fellows
remained to ask Mr, Kanfman guestions. Mr,
Kaufman very patiently stayed nntil long after
midnight to cover all of the points which were
brought up by fellows ecager for information. It
was o grand meeting, 1., T. Menne was also
present and entertained the boys briefly, while
Mr. Kaufman was warming up to his task.

Chairman Stock wishes to thank the members
for their attendance which has been an inspira-
tion to all of omr oflicers. Our oflicers are glad
to give the newer members the henetit of their
experience. We always have a good practical
talk arranged for each mecting,

We anticipate many students and gradnates of
N. IR, L. will visit the World's Fair in New York.
To those who may be in our c¢ity on the first
or third Thursday of any month we extend a
cordial invitation to join us in our meeting at
Damanzeks Manor, 12 St. Mark's Plice, New
York City.

We are looking forward to a meeting at which
Il Bennett, the new President of the National
organization will he present. Mr. Tiennett has
promised to visit New York sometime duaring
the summer.

Lotis J. KUNERT, Secretary.

roi

Additions to N. R. . Ham List

We shall be glad to list your call letters if you
are an amateur operator. Give us your call let-
ters the next time you write, The following
have been reported recently,

ZSGGRB—W. Gorman—Brakpan., South Africa.
WONXV—IL. D. Lewis—So. IHutchingon, Kans,
W3IIVV—John Di Leo—Lancaster, Pa.
W3RBLN—W. Norman Dalling—DPottstown, Pa.
WOZKI—Eldon Schultz—Great Bend. Kans.
WHIILK—C. A, Perkins—Del Rio, Texas.
WOYBK-—M. 8. Sarchett—Sigonrney, Towa.
WROI'F—Charles 1. Stuhl—Cleveland, Ohio.
VEIBPrP—C, F. Fuller—Iortonville. N. 8., Can.
WSRUN—Edw. Waibel—Millvale, I’a.
WOTRX—E. II. Koch—Centralia, Il
WILCL—I'aul P. Glazier—Greenfield, Mass.
VIE4APQ—IL E. Vernon—Winnipeg, Man., Can.
W2LKA—R. Ferris—DPeckskill, N. Y.
W2GQ—Wm. McClenahan—Brooklyn, N. Y.
VIE3AWDB—II. 8. Korbie—Kirkland Lake, Ont.,
Can.

WoCCJ—Melvin Oshorne—Indianapolis, Ind,
WG VG—David O. Reichlein—The Dalles, Oreg.
WS8SJY—Geo. TTeintz—Ilint, Mich.
VE4AFZ—D. T. Black, Watrous, Sask., Can,
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Baltimore Chapter

Pete Dunn, who scerved our Chapter as Chair-
man for three terms and who also served the
National organization for several years as Presi-
dent, is again back in the chair at our Chapter.
I’ete is one of those fellows who likes lots of
action and promises plenty of good things for
our members.

Wiegand W. Jensen, who has been Chairman for
the past two years is not shirking responsibil-
ity hy any means for he has accepted the office
of Viee-Chairman. In this eapacity he will be
able to give his time and cooperation to the
Chapter, as he has always done in the past.
Dunn and Wiegand make a good team.

The complete shiate of new officers is as follows:
Chairman—-I", I, Dunn
Vice-Chairman—W, W, JJensen
See-Treas.—1. A Willett
Asst, See.-Treas.—W. B. Giese
Librarian—I. W. Gosnell
Sgt-at-Arms—G. D, Parlett

Our meeting of Mareh 21 was a humdinger. We
had our usnal session after which we served
refroshments aplenty. It was just a sample of
other big things we have in store for our mem-
bers,

Stranghn and Menne of ITeadquarters, were pres-
ent. We also had a good representation of guests
and it is hoped that all students and graduates
in the DBaltimore area will come out to meet
with us. The better attendanee we have the bet-
ter programs can be arranged.

We meet on the first and third Tuesday of each
month at Fishpaw's HHall, Baltimore and Gilmor
Streets, at 8:30 .M.

I. A. WILLETT, Secretary.

Technical Editor Bennett on left, Mrs. Alice Bennett,
Mrs. Letha Morehead and Editor C. B, Morehead get
out an edition of the Chicago Chapter Chatter.
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Appreciates Consultation Service

I sure do enjoy reading such articles as the
Service Forum, the Laboratory 'age and the
Nervice Shects. 1 certainly  appreciate  the
mighty fine consultation service offered to a
<tudent. I had been trying for a long time to get
a certain cirenit diagram for an All-Wave 1if-
teen tube 1li-Fidelity SRuperheterodyne receiver,
but when 1 asked Mr, Dowie, Chicf Tustructor, 1
received a copy of the diagram by return mail
That’s real service,

T, ¢ VOUGHILIN,
Brooklyn, N. Y.

nori

Want More of This, Fellows?

1 congratulate you on the wonderful make up of
the Rilver Anniversary edition of the NatioNan
Rapio NEws, “Modern Servicing Technique™ by
Joseph Kaufman was tops. lHave already read
this article three or four times,
WiILLIAM LOFSTROM,
Valdosta, Ga,

nori —

More Power to Jay and Oazzie

The NEwS has meant more to nie than just service
news. It has been healing to a troubled mind.
1 have been sick for a long time, However, ]
ant beginning to feel myself again, so 1 am
ecatehing up on reading the RRanio NEws. [ have
just finished reading an article by Mr, Markus,
entitled “Electronies. fne. Stage a Halloween
Party.” 1 conldn’t have enjoyed myself more at
1 movie,
WALTER YOUNG.
Detroit, Mich,

nori

National Radio News is Interesting

1 think the Rabpio NEws is one of the most in-
teresting magazines ever published,
ARNOLD BIREKSTAD,
Mound, Minn,

Another Suggestion

In reading NaTioNAL Ramo NEws 1 took an in-
terest in what was publised as s<hort cuts in
Radio work. All those tricks can be learned
by experience. 1 have a suggestion which 1 be-
lieve may be old to some, but new to others,
The idea I have, which I have discovered my-
self through an aceident is magnetized tools by
plicing a screw-driver in any speaker ficld of a
fairly large output. In a short time you are able
to pick up small zerews and hold them indefi-
nitely. I am sure some of the hoys wonld like 1o
make use of the fdea.
Joskrin CELENTANO,
North Bay, Out,, Canada,

nori

Swell Mag, Eh, Pal

Your magazine, the Ranio NEws is a swell mag.
let me tell yon. I look forward to the Laboratory
Page and the Serviee Forum. The Radiotrician
Service Sheet is swell also.
Francis €. MORAVEK,
Bridgeport, Conn,

nori

Wants Articles on Servicing

1 think the News is tops. Mr. Rohrieh’s Lubo-
ratory Page is my favorite page. The Service
IForum is also helpful and the “*Kinks and Short
Cnts in Radio Servicing” was very useful and of
course saves me g lot of time. Please give us
plenty of articles on servieing.,
LuciEN GUITARD,
Sturgeon Falls, Ont., Canada.

nori

Wouldn't Want to Miss The News

NATIONAL Rapto NEws heads my reading list. 1
would not want to miss “Nervicing Universal
AC-D.C. Receivers,” “lnstalling  Push-Button
Tuners” and “Kinks and Short Cuts in Radio
Servicing.”

J. 11, CrowLEY, Ji.,
Memphis, Tenn,

Page Thirty-One
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Visitors at N. R. |. Are Welcome

Many of our students awd graduates will visit
the World™ Fair in New York, Those who pass
through Washington soe cordinlly invited to dvop
in at N, R, Loto meet some of the oflicials il
staff memhers of the Institnte. We arve prowd
of our huilding, our equiipment and onr eavefully
trained organization,

1T yon pass this way be =<nre to eall on us. Yon
will get o muceh bigger and hetter impression of
N. B Loarter you scee onr facilities for servicing
onr <tudents and gradinates —and how we do it

The tollowing letter from a <tudent is typieal of
others we receive,

sJust arrived from your beautiful eity of Waxh-
ington, D, €CLoand T omust =ay I certainly did
enjoy every minmte that 1 was in Washington,
and the surronnding neighborhoods,

1 owax very noteh impressed by the heautirul
and immacenlately clean school that you nuintain
as the headguarters for No R B Sieh a modern
school and competent <tadf certainly gave me
renewed conrige to study more and worle harder
to strive to e o more efficient Radio servieeman,

“Now that T back in the old harness agnin, |
o at my work with a little more vim and vigor,
after that vacation and visit to your <chool dur-
ing which I saw your <taft of instructors,

“Many thanks to you and all of your <tafl for
your Kind consideration and expecially to you,
My, Smith. to the Editor L. Lo Menne and Teel-
nical FEditor L. 00 Markns, who showed me the
ditferent departments and also the lnhoratory
equipment and its operation,
ST am grateful to you all for the splendid hospi-
tality <hown me during my stay in your city,”
Towo J, Hrixo,

Keewatin, Minnesota,

- —

Thanks For 25th Anniversary Letters

Mr. Smith, Mr, Haax, Mr, Dowie and all mem-
bers of ome Saff ive thanks for the great many
letters of congratulation we have received in
connection with the celebration o onr 25th
Anniversary,

Space limitations permit us to pnblish only o
very few ol these letters in Natioxa Ranto News

Roowe express onr appreciation in this omore
seneral, but nevertheless deeply  =incere way,

Thauk yvou all for your good wishes,
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