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AMPE REX 

TRANSMITT1N and 
RECTIFYING TUBES 

ine craftsmanship . . . 

. . . expert workmanship 
Characterize every element which enters into the construction of 

Amperex Wafer Cooled tubes. The painstaking thoroughness, pre- 

cision and skill with which these elements are designed and engi- 

neered is best illustrated by the grid. 
Welding, the customary method of attaching the fine grid wire to 

the supporting rods, is entirely eliminated. The intense heat de- 

veloped in this process results in the formation of oxide films on 

the wires (a source of grid emission) and in the crystallization of 

grid wire and rod at the point of junction. 

For the Amperex grids, a machine was developed which slots the 

supporting moly rods at accurate intervals determined by the pitch 

of the grid. The grid wire is securely swaged into these notches, 

forming a strong rugged grid free from brittleness due to crystalli- 
zation and free from surface contamination because of any oxidation. 

This minute attention to detail is a contributing factor to the out- 

standing performance of Amperex tubes. 

AMPEREX ELECTRONIC PRODUCTS, INC. 
79 WASHINGTON STREET BROOKLYN, NEW YORK 
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One of the many electrolytic form- 
ing tracks in the new ABROVOX 
plant. Forming voltages are con- 
stantly being checked for uniform 
electrolytic sections of given volt- 
age rating,. 

There are no class distinctions among 
AEROVOX condensers when it comes to rou- 
tine factory inspection and test. The ten - 
dollar X- mitting condenser and the ten -cent 
by -pass tubular are treated alike in safeguard- 
ing the good name of AEROVOX. 

So it is no idle boast that every AEROVOX 
condenser is individually tested. It would be 
quicker and cheaper to make percentage tests 
or even spot tests, whereby units selected at 
random might answer for the quality and de- 
pendability of the entire run. 

in building 

QUALITY 
into Every 

AEROVOX 

CONDENSER 

But AEROVOX, with an experience second to 
none in the mass -production of quality con- 
densers, prefers to test each unit individually. 
Only in this way can your assemblies be safe- 
guarded against the chance of defective or 
sub -standard condensers. 

Submit Your Problem. 
Our engineers are ready to collaborate in helping 
you select the condensers best suited to the other 
components and circuit considerations. Samples, 
specifications, quotations, cheerfully submitted. 

AEROVOX CORPORATION 
/Vein BeciO4c1, Ma4S. 

Sales Offices in All Principal Cities 
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SEPTEMBER 
1939 

COMUKDCQÚDOKS 
I nclu Ing T lev slon E gi er g, R lo Engineering. Communlcatlo & 

Broa cast Engi e i g, T e Broadcast Engineer. 
Ile ie e e U. 8 Patent Office 

lember of Au It Bu eau of Circulations 

RAY D. RETTENMEYER 
Editor 

Editorial 
Comment 

AGAIN the broadcasters have come through with 
flying colors -this time by voluntarily adopting 

rules to apply to war broadcasts. 
On September 11, Neville Miller, President of the 

National Association of Broadcasters, made public an 
arrangement voluntarily reached by the Columbia 
Broadcasting System, Mutual Broadcasting System and 
the National Broadcasting Company for the conduct 
of their broadcasting during the present war emer- 
gency. Lawrence J. Fly, Thad H. Brown and T. A. M. 
Craven of the FCC were informed of this arrangement 
at an informal meeting with Neville Miller, NAB, Niles 
Trammell, NBC; Alfred J. McCosker, MBS, and Ed- 
ward Klauber, CBS. 

In general, every effort consistent with the news 
itself is to be made to avoid horror, suspense and un- 
due excitement. Particular effort will be made to 
avoid suspense in cases where the information causing 
the suspense is of little use to the listener, and the 
networks will avoid descriptions of hypothetical hor- 
rors which have not actually occurred. In addition, 
in all broadcasts about the plight of refugees, the 
number of killed and wounded, etc., the broadcasters 
will use their best news judgment and try to avoid 
undue shock to the radio audience, without taking 
upon themselves an unjustifiable responsibility for con- 
cealing how bad the war really is. 

According to the agreement, the broadcasters will 
make every effort to be temperate, responsible and 
mature in selecting the manner in which they make 
the facts of the war known to the audiences. Also, 
they will at all times try to distinguish between fact, 
official statement, news obtained from responsible offi- 
cial or unofficial sources, rumor, and matter taken 
from or contained in the foreign press or other pub- 
lications. The radio audience will be clearly informed 
that the news from many sources is censored and must 
be appraised in the light of this censorship. 

In our opinion the broadcasters deserve a great deal 
of credit for cooperating in this manner. Radio 
broadcasts handled in the manner agreed upon will 
be of real public service. 

VOLUME 19 

NUMBER 9 

Contents 
COVER ILLUSTRATION 

History 1939 style! Eugene Darlington, manager of General 
Electric's international short -wave stations WGEA and WGEO, 
Schenectady, N. Y., shown holding one of the records on which 

are recorded all of the steps in the outbreak of the European 

War, including addresses by many of the heads of the nations 

involved. 
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CBS TELEVISION ANTENNA 

Another Achievement 

of Isolantite's Cooperative Design Service 

An outstanding example of 
Isolantite's service and coopera- 

tion with other organizations is 

the Antenna System at Columbia 

Broadcasting's new television 
station in the Chrysler Tower. 

Through close collaboration with 

the engineers of CBS and RCA, 

this unique television antenna 
system was produced. Starting with the fundamental elec- 

trical and physical requirements laid down by these 

engineers, Isolantite developed the mechanical design of 

the antenna in cooperation with CBS, and manufactured 

the entire system - dipole antennae, transmission lines, 

junction boxes, and matching equipment. 

Service of this kind is typical of Isolantite's ability to 

offer consulting, design, and manufacturing experience 

to other organizations in the television and radio fields. 

In the design of a small insulating part or a complete 

antenna system, Isolantite's broad experience can be of 
assistance to you. 

Both Isolantite* and the lower -loss Iso -Q for ultra 

high frequencies can be economically produced in new 

forms to meet changing trends in radio and television - 
and Isolantite constantly studies these trends to antici- 

pate the requirements of the companies it serves. Let 

Isolantite's specialized knowledge help you in your own 

insulation problems. 

*Registered Trade-name for the products of Isolantite Inc. 

ISOLANTITE INC. 
CERAMIC INSULATORS 
Factory: Belleville, N. J. Sales Office: 233 Broadway, New York, N. Y. 
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CRTE "20 SERIES" 
SPEECH CONSOLE EQUIPMENT 

Typical 20 series console installation at CKTB, St. Catherines, Ont., Canada 
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RAPID calculation of the 20 series Con- 
sole features is difficult as in this popular 

Gates speech equipment will be found 

feature after feature either not prevailing 

in or improved upon in other similar 

equipment. 

20 series popularity is best exemplified by 

its large number of users plus being 

chosen by four leading Universities this 

year for student instruction in operation 

of the latest in broadcasting equipment. 

The moderate price will surprise you. 

GATES RADIO & SUPPLY CO. 
MANUFACTURING ENGINEERS 

QUINCY, ILLINOIS, U. S. A. 

Cable Address: Gatesradio 

www.americanradiohistory.comwww.americanradiohistory.com

www.americanradiohistory.com
www.americanradiohistory.com


CORONA AND IONIZATION DETECTION 

Dept. of Electrical Engineering 
University of Illinois 

I. Introduction 

ALOW-INTENSITY corona dis- 
charge existing in a comparatively 

very powerful radio- frequency electro- 
magnetic field is completely masked by 
the latter, as it may be as small as one 
thousandth part of the masking field 
intensity. Therefore it is difficult to di- 
rectly detect the presence of (a) sur- 
face corona on insulation, (b) corona 
discharge from a point of high curva- 
ture on a high- potential 
tank circuit and or (c) 
internal ionization dis- 
charge in a gaseous void 
or flaw in insulating ma- 
terial associated with 
radio - frequency high - 
potential apparatus. 

A similar state of 
affairs exists at the 
commercial -power fre- 
quency of 60 cycles. An 
ionization discharge in 
a single void in wire, 
cable, or machine in- 
sulation often produces 
a disturbance in the 60- 
cycle charging current 
which is less than one 
thousandth part of the charging -current 
amplitude. More intense ionization dis- 
charge can be detected by power- factor 
measurements, but very often power - 
factor . behavior does not show when 
ionization in air spaces in laminated in- 
sulation begins? Surface corona, at its 
starting point, also usually does not 
produce a noticeable disturbance in high 
potentials existing in 60 -cycle circuits 
and machines. Sensitive and effective 
means of directly detecting the presence 
of such phenomena at commercial - 
power frequencies have been described? 
Briefly this consists of a specially de- 

The direct defection of r -f surface 
corona and infernal ionization dis- 

charge. 

signed resistance -capacitance bridge as- 
sociated with amplifiers, and a high - 
pass filter system to completely sup- 
press the 60 -cycle charging current and 
harmonics thereof. Another method 
consists of connecting a suitable ampli- 

testing apparatus designed for radio - 
frequency discharge detection. The 
pick -up coil L, is coupled to the push - 
pull oscillator tank coil, and the oil - 
immersed condenser C, is varied so that 
resonance is approached as indicated by 
the increase of current I. C. is known 
so that the voltage applied to C the 
test sample of insulation between 
metal electrodes may be easily found 
(E = I /o)t). The charging currents 

through the capacitance 
of C, and through the 
variable balancing air 
condenser Ch pass 
through two coils of a 
3 -coil variometer, V, 
shown within the metal 
shielding box. This de- 
vice is nothing more 
than the well known 
"goniometer" ( b u t 
much smaller in size), 
and its tertiary coil is 
connected to a tuning 
condenser Cr and to 
the input of a conven- 
tional grid- leak -grid- 
condenser -type vacuum - 
tube detector of the 

usual design. By varying the position 
of the three variometer coils the induc- 
tive effects of the charging currents of 
C. and Ch are made to cancel in the 
tertiary coil and produce no effect on 
the detector. Balancing is facilitated 
by providing slight modulation of the 
oscillator plate -supply voltage. The 
slight pulsation in this voltage due to 
inadequate filtering, or to commutation 
ripple, is sufficient for this purpose. 
After adjusting to the correct relative 
position of the three coils no sound can 
be heard in the receiver, even though 
Cr is adjusted for resonance with the 

BALANCING 
AIR 

CONDENSER 

Showing special apparatus. 

fier filter system in parallel with an air - 
cored inductance coil, the latter being 
placed in series with the testing poten- 
tial and on the grounded side of the 
test piece. (The design of this equip - 
ment is described in the reference given 
in (1).) 

2. Apparatus and Method for Radio - 
Frequency Detection 

In Fig. 1 is shown a diagram of the 

R -4 discharge detection bridge and 
associated apparatus. 

/1/1111 

411 UV-204's 

cÖ} 

OSCILLATOR 

+ Fig.i 
1800V. 

Corona Shield 

Lp _ _Slit 
Corona Free Leads 

-Test Piece 

Cb Shield 
Can 

- Goniometer"- 

Speaker or 
Tube Voltmeter----r 

r 

GRID LEAK 
DETECTOR & 
3 STAGE AMP 

To C b 

To CX 

To Def., 

,- Opposing Fields 

BALANCE COILS Vw:w IeII 

(a) 
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testing frequency. The balance is sensi- 
tive and stable to a gratifying degree. 

Now, when the voltage is increased 
until surface corona, or internal ioniza- 
tion discharge, occurs in C. a dis- 
turbance or modulation of the charging 
current of C. occurs, producing a sound 
in the speaker or receiver. This sound 
varies; for surface corona discharge, it 
is usually a dull hiss, often becoming a 
whistle for a pinpoint discharge, and 
for internal voids it is a tearing static 
like sound, approaching a hiss when 
the voids are very small. If Cr is varied 
while the discharge occurs a very 
sharply defined value of C, is noted for 
maximum output. When using an 
oscillator the change of Cr will change 
the frequency and simultaneous change 
of position of one coil of V, and varia- 
tion of C, must be carried out to main- 
tain optimum balance and sensitivity. 

In the design of this apparatus care 
must be taken to make the variometer 
or goniometer coils small and of suffi- 
ciently low inductance so that the po- 
tential drop across these coils is small 
compared to that across C. and C.. 
The balancing condenser must have no 
corona discharge, especially between its 
metal parts and where they touch their 
insulating supports. In Fig. 2 are shown 
photographs of this condenser and of 
the three -coil variometer. Two con- 

Fig. 6. Variation of surface corona 
discharge with frequency. 

Fig. 4. Variation of corona dis- 
charge with voltage and sample 

thickness. 

centric solonoids which slide over each 
other may be used instead of the three - 
coil variometer, but phase balance is not 
so easily accomplished if there exists a 
sizable loss component in C.. The 
manner of using these solonoids is 
shown in diagram (a) of Fig. 1. 

3. Testing for Corona Discharge on Appa- 
ratus or Circuits 

In the previous paragraph the method 
of detecting discharges associated with 
a test piece of insulating material was 
described. The electrical detection of 
a small pinpoint of corona discharge on 
high- potential apparatus is more difficult 
than that in a small sample of insula- 
tion, or piece of metal, which may be 
mounted in the testing apparatus of 
Fig. 1. If a corona discharge occurs on 
the tank circuit of the oscillator of Fig. 
1, point A of the testing circuit may be 
connected to one end of the tank coil, 
L and C1 are omitted. Another balanc- 
ing air condenser is substituted for C. 

Special test piece with hermeti- 
cally sealed artificial void. 

Thick Glass Plate 

'.4 % :5::!:. .p::,,.?1:%:!:A} ......................- ....................._... ¢::r..;........... 
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in Fig. 1. Then, if the two goniometer 
coils are slightly dissimilar, the side - 
band components of modulation due to 
the corona disturbance will produce un- 
equal inductive effects in the tertiary 
coil and a slight hissing sound is noted 
in the speaker. This effect, however, is 
much weaker than when the apparatus 
is used for discharge detection on small 
test pieces. 

4. Some Characteristics of Surface Corona 
Discharge 

Several Outstanding Testing Elec- 
trodes.- Characteristic behaviors of 
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Fig.4 

surface corona discharge have been ob- 
served when metallic electrodes of vari- 
ous forms are placed on opposite sides 
of flat test pieces of insulation, such as 
glass, ceramic materials of different com- 
position, etc. Fig. 3 shows various test 
electrodes, constructed of solid brass, 
machined to shape, and placed in contact 
with flat test samples of insulating ma- 
terial. The figure should be self -ex- 
planatory. The edges of the electrodes 
not in contact with the test piece sur- 
face were rounded to prevent corona 
discharge into space. When the applied 
voltage is raised to a certain value sur- 
face corona discharge starts at points 
C for the different types of electrodes 
shown in Fig. 3, (a), (b), and (c). 

Description of Surface Corona Dis- 
charge. -Where the electrode edges 
make contact one or more pinpoints of 
corona discharge start with sufficient 
applied voltage, and very soon stretch 
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out radially from the electrode edges 
in long glow -like streamers of dis- 
charge. Sometimes the pinpoint dis- 
charges occur just under the edge and 
cannot be seen, but are easily detected 
with aid of the test apparatus. As the 
voltage is further raised the streamers 
increase in number and strength, until 
they merge into disk -like fan of 
luminous discharge. This generates 
considerable heat, and if allowed to con- 
tinue for some time, say 30 seconds, a 
plate -glass sample will break into many 
pieces due to local heating on its sur- 
face. If / -in thick pyrex samples are 
used several small pits will form at the 
electrode edges and the discharge will 
concentrate into these pits, gradually 
assuming an arc characteristic. 

Eventually one or more holes will be 
bored through the test piece by melting 
action of the discharge arc, this taking 

5* 
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place at the surprising low potential of 
3200 volts at 1000 kc. For ceramic 
samples holes are also burned in the 
surface, but it requires a much greater 
time to burn entirely through the same 
thickness of test piece. Some ceramic 
materials burn through quicker than 
others. At 60 -cycle voltage this phe- 
nomenon does not occur and the corona 
is a uniform glow which increases in 
intensity and space covered as voltage 
is raised, and will not generate great 
heat. Puncture or surface flash -over 
will occur before intense local corona 
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TAB 
WHICH 

L SURFACE CORONA BEGINS 

VOLTAGE AT Kv. 

RADIO FREQUENCY 

60 CYCLES 30 LB PER 
..... e orR ATMOSPHEnRIG SQUARE INCH 

ATMOSPHERIC 

4.0 

®I 11.0 

Table showing voltage at which 
surface corona begins 

discharge can produce high -temperature 
spots and holes. 

Comparison of Electrodes -Some 
electrode designs are superior to others 
in that it requires higher voltages with 
the better ones to obtain surface corona 
discharge. In the case of the curved 
edge cylinders, diagram (c) of Fig. 3, 
corona first occurs in the crevice 
formed by the curved electrode edge and 
the test piece surface, and in the criti- 
cal air thickness region, as is recog- 
nized in ionization theory, but this will 
occur at a substantially higher voltage 
than for surface corona with plain 
edge cylinder electrodes (a) and (b). 
Table I shows comparative voltages for 
which surface corona discharge occurs 
at 60 cycles and at 1000 -kc voltages, 
for atmospheric pressure and 30 lb. per 
square inch air pressure. The tests 
under air pressure were made in the 

Fig. 3. Types of electrodes used 
in tests 

Fig. 5. Variation of surface corona 
discharge with air pressure. 

glass cell shown in Fig. 2. It will be 
noticed that the bored electrode, from 
(d) in Fig. 3, prevents any surface 
corona until a considerably higher volt- 
age is reached. At 1000 kc the oscilla- 
tor used would not furnish sufficient 
voltage to start a discharge for this case, 
although 5000 volts could be obtained. 
For the data of Table 1 pyrex glass test 
samples were used because the mate- 
rial is without any pores or voids in 
which internal ionization discharge 
could occur. This latter phenomenon 
will be discussed later in this paper. In 
the table the spaces in the 30 lb. pres- 
sure column are blank because suffi- 
cient surface corona discharge voltage 
could not be obtained from the oscilla- 
tor. 

Variation with Voltage and with In- 
sulation Thickness. -In Fig. 4 is shown 
the rapidity with which surface corona 
discharge increases in intensity as 
voltage is raised above the initial start- 
ing point. At 60 -cycle voltages the sur- 
face corona discharge current was mea- 
sured in a manner described in the 
paper referred to in footnote 1. At 
radio- frequencies only comparative data 

(Continued on page 30) 
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SIMPLIFIED SHUNT FEEDING 
WITH summer and its thunder- 

storms, many stations have again 
been subjected to program inter- 
ruptions and equipment failures by 
lightning. In some sections of the 
country almost every passing storm 
leaves its quota of evaporated meters, 
exploded condensers and collapsed in- 
ductors. A very high degree of pro- 
tection can be had against these haz- 
ards by operating the radiator with its 
base grounded. Other advantages such 
as the simplification of tower -lighting 
equipment and the elimination of the re- 
mote- reading antenna ammeter, are well 
known. In a series feed system. currents 
induced by lightning must pass through 
the coupling equipment to reach earth. 
In grounded tower operation the coup- 
ling equipment is in parallel with a 
section of the tower and since the tower 
provides a path of much lower imped- 
ance the currents pass harmlessly to 
earth. 

Although considerable information is 
available on the theory and adjustment 
of shunt -fed systems it is usually in a 
form not readily interpreted by the 
average station engineer. Further, al- 
though the theoretically correct reac- 
tance of the series condenser and the 
position of the slant wire on the tower 
can be calculated, these calculations are 
based on assumptions that are seldom, 
if ever, met in actual practice. This re- 
sults in the correct values ofter differ- 
ing widely from those calculated. 

What is needed is a method requir- 
ing a minimum of equipment and 
mathematics that will assure, by simple 
interpretations of meter readings, and 
adjustment routine that will result in 
simultaneously tuning the antenna to 
resonance and matching the concentric 
line. The usual method of "tune for 
maximum antenna current and balanced 
line currents" will not suffice. 

The correct setting for condenser 
(C) is most difficult to determine for 
any given position of the wire on the 

tower because the maximum indication 
of meter (M) cannot be depended upon 
to indicate resonance when this in- 
strument is at once the line ammeter 
and the antenna ammeter. Even with 

Chief Engineer, 
KGBX-KWTO 

the slant wire incorrectly terminated on 
the tower, it is still possible to obtain 
balanced line currents by adjusting C, 
but the antenna will be out of reson- 
ance. . Also, adjustments of C may 
cause the transmitter loading to vary so 
much that the maximum antenna -meter 
readings may be the result of maximum 
efficiency rather than actual resonance. 
If it were possible to decouple the trans- 
mitter to such an extent that these 
changes would not affect the loading at 
all, so that we would have, in effect, a 

Showing the inside of a metal 
tuning box. 
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generator of zero impedance, adjust- 
ments could be more easily interpreted. 
If the lower end of the slant wire were 
grounded (Fig. 1 -a) this condition 
would be net and the maximum de- 
flection of meter (M) would actually 
indicate resonance. Unfortunately this 
arrangement lacks coupling facilities 
since we cannot develop a voltage 
across zero impedance. If, however, we 
now insert a high- capacity condenser 
between the slant wire and ground 
(Fig. 1 -b), we can approach the con- 
dition of zero source impedance and still 
supply a sufficient amount of power 
to the antenna for tuning purposes. By 
replacing the line -antenna ammeter with 
an r -f galvanometer and connecting a 
.05 to .2 -mfcl mica condenser as shown 
at C,, it will be possible to develop 
sufficient voltage across the condenser 
to get an indication on the galvan- 
ometer. It will be seen that the ca- 
pacity of say a .1 -mfd condenser is high 
enough so that when it is connected in 
series with a capacity in the order of 
.0005 mfd the resultant detuning can 
be ignored. The point is to use the 
highest capacity possible at C, that will 
still give a useful deflection of the gal- 
vanometer when C is tuned through 
resonance. 

It is assumed that interested stations 
already have a ground system installed 
similar to that shown in Fig. 2 and 
that the electrical height of the tower 
is at least .2 wavelength. The ground 
modifications necessary for shunt -feed 
operation are shown in dashed lines. 
The new tuning house may consist of a 
small water -proof welded -steel box 
mounted on a short section of telephone 
pole and placed on a line passing 
through the tower diagonal. The dis- 
tance from this box to the nearest tower 
leg is not critical but should be about 
15% of the tower height for all modes 
of operation. A greater distance is per- 
missible for .25 -wave operation if for 
any reason this should be desirable but 
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the above figure should be used if the 
electrical height exceeds .3 wave. The 
angle the wire assumes is not important. 
A steelwing ground anchor similar to 
the type used in guying telephone poles 
is used to anchor the slant -wire assem- 
bly. 

To provide a low- impedance path be- 
tween the base of the slant wire and 
the tower, a "collar" consisting of a 
4 -inch, 16 -oz copper ribbon is buried 
in a circle around the tower as shown 

wire, the wire between the anchor and 
the insulator should be replaced by a 
block and tackle. This will permit 
loosening the wire while a man on the 
tower raises or lowers the junction. 
Excess wire can be permitted to hang 
down inside the tower. Temporary con- 
nection can be made by passing the 
cable once around the tower leg and se- 
curing with a Crosby clamp. Use 
thimbles to protect the cable from any 
sharp bends. A clamp or small vise 

be low. Move the wire accordingly and 
repeat the tuning procedure until the 
currents check equal. Do not attempt 
to equalize currents by adjusting C. 
This capacity must always be left at 
resonance. Equal currents at each end 
of the line usually indicates proper 
matching if the line is efficiently de- 
signed, is of moderate length and ter- 
minated in non -reactive elements. 

Before tuning it would be well to 
make sure the line meters read within 

Fiy.2 
4" Ribbon to all 
Ground Wires 

Existing 
Copper 

Ribbon or 
Ground 
Screen 

Terminating 
all Ground 
Wires and 
Series Feed 

Ground 

Additional 
Ground Wires 

Fi9. 3 
No O Stranded Copper 

Insulator - - -__ 

Turn buckle ------- 

steelwing 
Anchor 

4 "Copper Ribbon 
to Main Ground - - - --ti 

and soldered to each ground wire. The 
radius of this ring is equal to the dis- 
tance from the new tuning box to the 
center of the tower. A conductor of 
similar material is then soldered to this 
ring, run up the post and securely bolted 
or welded to the metal tuning box at 
the same point where the companion 
flange supporting the end of the concen- 
tric line is bolted (Fig. 3). Sufficient 
additional ground wires should also be 
installed at a shallow depth under the 
slant wire to bring the total in a 45- 
degree arc to 30 wires or more. Each 
tower leg is also grounded to a similar 
collar around the tower base with more 
4 -inch ribbon. These risers should be 
of 40 -oz copper or heavier, and run in 
the most direct manner possible. It is 
important to ground each leg separately 
and directly, for otherwise the current 
distribution in the tower will be such 
as to cause the ungrounded legs to be 
"hot." 

Upon completing the installation of 
the extra length of concentric line and 
ground modifications, complete as far 
as possible the mechanical assembly 
within the tuning box. During the tun- 
ing operation it is desirable to duplicate 
as nearly as possible the location of 
parts, conductors, etc., that will be used 
in the final assembly. 

To facilitate the handling of the slant 

on the tower leg under the junction will 
prevent slipping. Start with the wire 
secured at about one -fourth the tower 
height, and drawn tight. 

Replace the antenna ammeter with an 
r -f galvanometer having a full -scale de- 
flection at about 100 ma. Connect a 
good -grade receiving -type mica con- 
denser of about .05 mfd with short 
heavy leads directly across the antenna 
end of the transmission line. Place a 
capacitor of about .0005 mfd at C 
shunted by a well- spaced trimmer of 50 
to 100 mmfd. Operate transmitter and 
gradually increase its output coupling 
or excitation while tuning C until a 
galvanometer indication is obtained. If 
none is had select different values for 
C, in 100 -mmfd steps until a maximum 
indication can be reached with the 
vernier. Increase value of C, as much 
as is possible and still obtain a useful 
maximum deflection without overload- 
ing transmitter components. This value 
should be high enough so that any 
further increase has no appreciable ef- 
fect on the setting of the trimmer. To 
check, replace galvanometer with regu- 
lar instrument, remove C, and operate 
transmitter. If the slant wire has been 
placed too low on the tower the current 
at the tower end will be higher than at 
the transmitter end. Conversely, if the 
wire is too high the tower current will 

2% of each other on that portion of 
the scale to be used. 

If the checks on the tuning are made 
at or near the operating power it will 
be necessary to select capacitors of ap- 
propriate ratings in position C. The 
usual selection of spare and experi- 
mental capacitors normally found 
around the station will no doubt yield a 
suitable combination. 

When adjustments are completed the 
total capacity of the combination can 
be determined by inspection or measure- 
ment. A single condenser of the cor- 
rect value, with allowances for the 
trimmer can then be substituted. The 
peak operating voltage across the con- 
denser can be found from the expres- 
sion : 

10' 
Ep,.k = X I X 2.8, 

6.28 f C 

where f is in kilocycles, C in micro - 
farads and I the normal line or an- 
tenna current. Select a unit, or corn- 
bination of units having a voltage rating 
at least double the calculated peak and 
a current rating (at the operating fre- 
quency) about 30% greater than the 
line current. This is also the approxi- 
mate voltage for which the lower end 
of the slant wire must be insulated 

(Continued on page 21) 
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SPUN -CLASS FLEXIBLE RESISTORS 

WATTAGE ratings of flexible re- 
sistors have recently been stepped 

up considerably due to the use of spun 
glass for both core and braided cover- 
ing. Indeed, it is now believed feasible 
to operate such units at red heat if nec- 
essary, since there is nothing to burn 
or char or deteriorate. This means more 
compact resistors for given wattage 
ratings, or more conservative ratings 
for units of set sizes, or again greater 
insurance against breakdown when fac- 
ing serious overload conditions. Beyond 
that, there is the possibility that such 
flexible spun -glass resistors will be used 
as inexpensive heating elements where 
compactness, close -fit and low- wattage 
are prime requisites. 

Bending ease to fit available space, 
together with the handy pig -tail leads 
for simplified point -to -point wiring of 
these self- supported units, has made the 
flexible type resistor popular not only 
for radio but likewise for other assem- 
blies as well. Consisting of a resistance- 
wire winding on a flexible core, covered 
by a braided sleeve and fitted with neat 
ferrule ends and pigtail leads, these 
units have heretofore been available in 
1 -watt and 2 -watt ratings per inch of 
body length. Both core and braided 
covering have been of cotton or other 
suitable material to maintain the neces- 
sary flexibility and compactness. Watt- 
ages have been held down so as not to 
char or burn the units. There has been, 
however, a growing demand for higher 
wattage ratings primarily as power 
resistors, but also as handy heating ele- 
ments for small soldering irons, immer- 
sion heaters, hair curlers, electric mark- 
ing pencils, and so on, provided units 
might be operated at elevated tempera- 
tures without breakdown. 

In the past we have been faced with 
the problem of suitable materials capable 
of handling higher wattages, yet an- 
swering the mechanical requirements 
such as flexibility, uniformity, weaving 
ease and so on. After trying several dif- 
ferent materials, our choice narrowed 
down to glass. In order to retain the 
important flexible characteristic, we 
naturally came to spun glass or Fiber- 
glas, which, in the form of fine threads, 
is slightly less pliable than fine silk 
thread. Thus we have in this new ma- 
terial the heat -resistant properties of 

By GEORGE J. MUCHER 

Chief Engineer 

CLAROSTAT MFG. CO., INC. 

Typical Glasohms of 1 /16 and 1j8 
inch core diameters. 

high -melting -point glass while retaining 
suitable resiliency for the core and the 
braided covering that make the flexible 
type resistor possible. 

The spun -glass core and the braiding 
for Glasohms, begins with glass fila- 
ments of the order of 0.0002 inch diame- 
ter. These filaments have great tensile 
strength and can be twisted and wound 
on spools traveling at more than a mile 
a minute. This kind of Fiberglas is 
called "continuous filament." 

Actually, 102 of these filaments are 
drawn together to make a single basic 
strand of Fiberglas, and at least two of 
these basic strands are combined to form 
the finest Fiberglas thread. There are 
some 90,000 yards to the pound of such 
basic strand. For use in our braiding 
machines, we use a thread comprising 
20 basic strands, or a total of 2,040 

This resistor uses spun glass for 
both core and braided coverings. 
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twisted filaments. The filaments are 
heavily lubricated so as to slip and slide 
together for subsequent twisting and 
weaving operations. 

The spun -glass braided covering is 
milky white at first, and shows signs of 
lubricating oil used for the filaments. 
However, the operation of the resistor 
at rating for just a few moments serves 
to dry out this oil, whereupon the braid 
takes on a rich silky, tan appearance. 
We color -code such resistors by colored 
bands on braiding and on one of the 
ferrule terminals. The flexibility is al- 
most as great as that of cotton -covered 
cotton -core flexible resistors. 

Due to the nature of spun -glass in- 
sulation and covering, Glasohms may be 
operated at 300% overload, whenever 
the resultant temperature rise is permis- 
sible. In radio work these units are 
recommended as series rectifier plate 
resistors. Using these Glasohms in place 
of usual bare helical windings, we have 
stepped up the wattage ratings of our 
plug -in or other voltage- dropping units 
from 50 watts to 100 watts. 

It should be noted that wattage rat- 
ings of resistance windings depend on 
heat dissipation. When the heat attains 
such elevated temperatures as to impair 
or even melt the wire, then the unit is 
hopelessly overloaded. When the wire 
winding can be imbedded in some suit- 
able material which not only withstands 
operating temperature but also conducts 
the heat away from the winding and dis- 
sipates it to the surrounding air, then 
the winding can be operated at a higher 
wattage because its heat dissipation has 
been correspondingly increased by the 
greater mass of the surrounding ma- 
terial. Such is the case with Glasohms. 

These spun -glass flexibles are suitable 
for making up attenuators and other 
step -by -step resistance devices which, 
while of compact dimensions and reason- 
able cost, must handle considerable 
power. 

Aside from the use of these new units 
as resistors, there is the broad field of 
low- wattage electric heating to be con- 
sidered. Glasohms can be operated at 
red heat without damage. The flexible 
unit can be wrapped around any part 
to be heated efficiently by close contact. 
It can be jammed into tight casings. 

(Continued on page 28) 
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BOOK REVIEWS 
VAN NOSTRAND'S SCIENTIFIC EN- 

CYCLOPEDIA, published by D. Van 
Nostrand Company, Inc., 250 Fourth 
Avenue, New York City, 1938, 1234 
pages, price $10.00. 
The ten thousand terms which are defined 

in this encyclopedia are taken from the fol- 
lowing twelve fields : aeronautics, as- 
tronomy, botany, chemistry, engineering, 
geology, mathematics, medicine, mineralogy, 
navigation, physics, and zoology. These 
definitions are supplemented with 1,200 il- 
lustrations. 

At first glance, ten thousand words ap- 
pears to be quite a large number, but, 
when these are apportioned to twelve dif- 
ferent subjects, it is seen that there are less 
than a thousand terms for each subject. 
Consequently, even a rapid survey of this 
encyclopedia reveals that absence of many 
terms, including some which have extensive 
usage. 

Despite this defect, Scientific Encyclo- 
pedia should prove of value as a work of 
reference. 

RADIO TROUBLE SHOOTER'S 
HANDBOOK, by A. A. Ghirardi, pub- 
lished by Radio and Technical Publishing 
Co., 45 Astor Place, New York City, 
1939, 518 pages, price $3.00. 
Although primarily intended for the radio 

service man, this book should prove of con- 
siderable interest to the engineer, particu- 
larly if he occasionally tinkers with radio 
receivers. 

As the book is divided into fifty -two. 
separate sections, attention will be called 
only to those which the reviewer feels may 
be of interest to engineers. Of unusual in- 
terest are the two trouble- shooting charts, 
one for home -radio receivers and the other 
for auto -radio receivers. 

No longer need the engineer unversed in 
radio wonder regarding the significance of 
the variously colored wires in his receiver, 
for section 17 gives the RMA Standard 
Color Codes. This color coding is given 
for resistors, condensers, resistor cords for 
a -c, d -c receivers, dynamic loudspeaker 
leads, intermediate -frequency transformer 
leads, and audio -frequency transformer 
leads. 

Attention is also called to the sections on 
Servicing Portable Sound Recorders and 
Servicing Intercommunicator Systems. A 
useful feature of this book is the inclusion 
of several unusually complete directories 
which give the names and addresses of 
manufacturers of radio receivers, parts, 
accessories, tubes, sound equipment, inter- 
communicating equipment, sound- recording 
apparatus, and test equipment. D.B. 

THEORY AND APPLICATIONS OF 
ELECTRON TUBES, by H. J. Reich, 
published by McGraw -Hill Book Com- 
pany, Inc., 330 West 42 Street, New 
York City, 1939. 670 pages. Price $5.00. 
There has long been a need for a text 

which bridged the gap between Chaffee's 
"Theory of Thermionic Vacuum Tubes" 
and other books which deal with this sub- 
ject. Professor Reich's "Theory and Ap- 
plications of Electron Tubes" admirably 
closes this hiatus. 

Although encyclopedic in scope, covering 
as it does practically the entire field of 
electron tubes, each subject is discussed 
with remarkable detail. An extensive bibli- 

ography is given for each topic covered, 
thereby enabling the reader to further pur- 
sue any particular field in which he is in- 
terested. When the tremendous amount of 
information available within the covers of 
this book is considered in conjunction with 
the price asked for it, it will be readily con- 
ceded that "Theory and Applications of 
Electron Tubes" is one of the outstanding 
bargains in technical books. 

Although the treatment is, in general, 
mathematical in character, no mathematical 
training beyond elementary calculus is re- 
quired of the reader. Moreover, even the 
reader totally lacking mathematical train- 
ing should find this an extremely useful 
reference book, since the author gives clear 
and detailed descriptions of the physical 
theory underlying electron tube operation. 

Problems are given at the end of most 
of the chapters. The author, however. is 
apparently possessed of that mental aber- 
ration which so commonly afflicts college 
professors, namely, that the supplying of 
answers to the problems would inevitably 
lead to the moral degradation of the reader 
inasmuch as he would be tempted to peek 
at the solution prior to working the prob- 
lem. This omission of answers consider- 
ably lessens the value of the book for pur- 
poses of self -study and is, in the reviewer's 
opinion, the only major defect in an other- 
wise remarkable book. 

This book is unqualifiedly recommended 
to any and everyone interested in electron 
tubes. 

POLICE COMMUNICATION SYS- 
TEMS, by V. A. Leonard, published by 
University of California Press, Berke- 
ley, California, 1938, 589 pages, price 
$5.00. 
As a review of available police com- 

munication systems this compact, carefully 
documented volume deserves high praise. 
Intended for the alert police official, it may 
well prove useful to the engineer as an 
index to the types and varieties of equip- 
ment and devices employed in modern 
police communication. 

Emphasis is placed upon aspects of op- 
eration throughout the work ; nevertheless, 
enough information is supplied to enable 
the technical reader to deduce with fair 
accuracy the functional requisites of the 
devices discussed, and the background sup- 
plied is sufficiently full so that presently 
needed improvements can be visualized and 
future trends can be forecast. In spite of 
the emphasis upon operation, it is made 
apparent that police communication lags 
behind commercial research and engineer- 
ing in other fields, and it is particularly 
obvious that the surface has not been 
scratched in devising, adapting and in- 
tegrating signal -alarm systems for police 
purposes. 

Of necessity, much attention is given to 
telephone and radio systems. Detailed 
consideration is also given to other meth- 
ods of communication. Yet the author is 
at his best in discussing the coordination 
of appropriate methods of communication 
into a single, unified system, and the chap- 
ter dealing with this problem is by far the 
best of the book. The account of various 
European systems, although interesting in 
that it gives a basis of comparison with 
installations in this country, has little other 
value. Such criticisms of existing systems 

as the author makes are seldom construc- 
tive, but always cogent. For the rest, the 
workmanship throughout is competent, and 
the material remarkably comprehensive ; 

while there is little that is new or striking 
to be found in this book, it has the great 
virtue of being, within its limited field, 
completely adequate and adequately com- 
plete. E. A. M. 

RADIO LABORATORY HANDBOOK, 
by M. G. Scroggie, published by The 
Wireless World, Ilife and Sons, Ltd., 
Dorset House, Stamford Street, London, 
S. E. 1, England, 1938, 384 pages, price 
8/6 net, by post 9/ -. 
"Though the most gifted writer may fail 

to interest all of the people all of the time, 
it is the present author's hope that he may 
succeed in interesting some of the people 
(i. e., all those who experiment in radio, 
on however small or large a scale) some 
of the time." Thus remarks the author in 
his preface. The present reviewer feels 
that Mr. Scroggie is much too modest in 
his statement, and that this book will not 
merely interest but rather will irresistibly 
fascinate all of its readers all of the time. 

Radio Laboratory Handbook covers the 
entire field of radio measurements, from 
audio frequencies to the ultra -high frequen- 
cies. Various types of measuring equipment, 
home -made as well as manufactured, are 
analyzed as regards their utility, precision, 
and cost. In reference to this latter point 
another quotation from the preface is in- 
formative. 

"The only type of reader in this field 
who is definitely excluded is the one with 
the incurably academic mind, for he will 
be shocked by the frequent references to 
money. The idea that financial cost is too 
sordid to find a place in serious scientific 
investigation is a polite fiction, not only as 
regards the humble amateur but also the 
largest commercial group or Government 
establishment. It may generate a delightful 
sense of purity and loftiness of soul to pre- 
tend that expense is simply not considered, 
but in planning the present work the au- 
thor presumed to suspect that some of the 
high- souled ones might not be above 
snatching a fearful joy by surreptitiously 
dipping into pages designed to aid the en- 
thusiast in doing things on the cheap." 

The author constantly keeps the question 
of price in the foreground, for he realizes 
that the readers of his book must obtain 
maximum utility for minimum outlay in 
the measuring equipment which they pur- 
chase. It should not be thought, however, 
that the author advocates only very low - 
priced equipment. On the contrary, he 
points out that precision and convenience 
are directly related to price. 

Despite the fact that this book is almost 
completely non -mathematical in nature, the 
author clearly explains the techniques in- 
volved in measuring radio apparatus, from 
the lowly resistor to the complete radio 
receiver. This is undoubtedly the most 
practical book that has ever been written 
on radio measurements. Even the engineer 
engaged in making precision measurements 
will encounter many valuable suggestions. 

Radio Laboratory Handbook is recom- 
mended to every engineer who has occa- 
sion to make audio or radio- frequency 
measurements. -R. L. 
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TELECOMMUNICATIONS, by James 
Herring and Gerald C. Gross, published 
by McGraw -Hill Book Company, Inc., 
330 West 42 Street, New York City, 
first edition, 544 pages, price, $5.00. 
The central purpose of this volume is 

stated by the authors to be an evaluation, 
in the light of sound national policy, of 
existing regulatory legislation and ma- 
chinery affecting the telecommunications 
industries. That purpose has been only 
partially achieved, but the result is never- 
theless an excellent introductory handbook 
in communications regulation. 

Evaluation requires background ; by far 
the larger portion of the book therefore 
consists, of necessity, of a compendium of 
information on the past history of the four 
industries concerned: telegraph, telephone, 
cable and radio. The authors have suc- 
ceeded in compressing into some 375 pages 
first, a concise and completely objective re- 
view of the past and present economic as- 
pects of these four tremendous and complex 
industries, and second, an almost equally 
concise and objective review of their public 
service and regulatory aspects prior to the 
Communications Act of 1934. In both in- 
stances much that is interesting, as well as 
a little that is important, has unavoidably 
been omitted. Thus, intra- national inter - 
corporate conflicts and treaties are merely 
adumbrated, without orientation either by 
way of continuity among themselves or in 
relation to the national economy. And the 
vast subject of valuation for rate -making 
purposes -of major importance in the Com- 

munications Commission's million -dollar 
investigation of A. T. & T. -is passed over 
in three sketchy pages. In spite of these 
and similar weaknesses, however, the back- 
ground chapters represent a very efficient 
concentration of hitherto scattered factual 
data. 

Unfortunately the final, analytical portion 
of the book does not come up to the stand- 
ard of the earlier chapters. The commu- 
nications Act of 1934 is examined solely 
from the standpoint of elimination of de- 
fects in previous regulatory measures ; the 
reader must discover and determine for him- 
self the many questions raised by the ex- 
tensions of scope and authority contained 
in the act. What has already been estab- 
lished as "sound" national policy is merely 
restated, without too critical examination, 
and without serious attention to the pos- 
sibility that extension of Federal power in 
the communications field may result in the 
formulation of new national policy. 

In short, he who seeks a forward -look- 
ing appraisal of the present and future 
problems of governmental regulation of 
communications will not find it here. The 
chief value of the book lies in its excellent 
presentation of factual material. -E. A. M. 

RADIO FACSIMILE, Volume 1, pub- 
lished by RCA Institutes Technical 
Press, 75 Varick Street, New York City, 
1938, 353 pages, paper covers, given free 
as a complementary book dividend with 
a subscription to the RCA Review at 
$1.50 a year. 
Although this book is not the only book 

devoted to facsimile, it is, to the best of 
this reviewer's knowledge, the only one 
available in English. Covering as it does 
the work done by RCA engineers in the 
field of facsimile, this volume is an im- 
portant contribution to communication en- 
gineering. 

This book is comprised of a collection 
of random papers by various authors, and 
should not be considered an integrated 
textbook which starts from fundamental 
principles and develops the subject step by 
step. 

The volume is broadly divided into four 
general sections : (1) Historical develop- 
ment of facsimile, (2) Status of radio fac- 
simile in 1938, (3) Radio facsimile com- 
munication methods and equipment, (4) 
Radio facsimile broadcasting. Each of 
these major four sections is further sub- 
divided and contains several papers de- 
voted to specialized aspects of facsimile. 
The treatment accorded the subject in these 
various papers varies greatly, ranging 
from the purely descriptive and requiring 
no previous knowledge of the subject to 
those which require a certain amount of 
mathematical background. 

Particularly recommended to the com- 
munication engineer desirous of obtaining 
more information about facsimile is the 
paper, "A Narrative Bibliography Of 
Radio Facsimile," by J. L. Callahan, on 
pages 112 to 128. 

The only error observed appears on 
page 107 in figure 25. A a (delta) should 
be substituted for the S which appears in 
the figure. R. L. 

W6USA 
SOMETHING new in transmitter de- 

sign is on display at station W6USA at 
Golden Gate International Exposition on 
Treasure Island, San Francisco Bay. It 
provides an answer to many problems for 
operators of aircraft ground stations and 
practically every other commercial trans- 
mitter. 

It is a multi- frequency transmitter in 
which band switching and frequency changes 
are accomplished automatically. All that is 
necessary to change frequencies is to switch 
a single dial which changes the low current 
plate leads. Each stage is automatically 
tuned to resonance following each fre- 
quency change and "peak" efficiency is 
maintained at all times. 

The method by which band switching 
and frequency changing is accomplished is 

comparatively simple. The first idea 
probably came from the method of tuning 
modem broadcast receivers. Small b.c.l. 
motors and simple relays were used in each 
resonant circuit. As a frequency is changed 
the variation of the plate current actuates 
the relay and starts the motor, which in 
turn rotates the tuning condenser. When 
resonance is reached the plate current falls 
to minimum value and the motor is stopped. 
These little motors are equipped with a 
clutch which releases the armature at pre- 
cisely the right instant. The motors pro- 
vide the foundation of the auto -resonator 
transmitter. 

Simplicity and high efficiency are the key- 
notes of the design. W6USA was built to 

Showing some of the radio equip- 
ment at W6USA. 
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operate on 10, 20, 40, and 80 meters -any 
frequency within these bands. Carrier 
power, approximately 800 watts, is pro- 
vided by a pair of Eimac 250TH's operat- 
ing at 2500 volts and 400 ma. 

This transmitter was designed by Eitel- 
McCullough, Inc., makers of "Eimac" tubes, 
and built to specifications by Wunderlich 
Radio, Inc. with the cooperation of the 
following manufacturers who donated parts 
and equipment ; Thordarson Electric Manu- 
facturing Co., Heintz & Kaufman, Bliley 
Electric Co., Hammarlund Manufacturing 
Co., Turner Co., and Barker & Williamson. 

TWO -WAY TELEVISION COMMUNICATION 
A system of two -way television com- 

munication in which a single cathode -ray 
tube at each station serves both as pickup 
device to develop picture signals for trans- 
mission and as a receiver or viewing de- 
vice to reproduce images transmitted from 
the remote station, is covered in U. S. 
Patent No. 2,157,749 just issued to Allen 
B. DuMont, Assignor to Allen B. DuMont 
Labs., Inc., of Passaic, N. J. 

The two -way television communication 
system is based on the use of a dual -func- 
tion cathode -ray tube which includes both 
photo- sensitive screen (pickup) and fluore- 
scent screen (viewing) side by side or in 
an otherwise convenient arrangement, but 
served by a single or common cathode -ray 
beam. Thus when the tube is transmitting 
an image, the cathode -ray beam swings 
over to the photo- sensitive screen or photo- 
electric mosaic, which it scans in the con- 
ventional manner, while at the other end 
the cathode -ray beam swings over to the 
fluorescent screen which it scans in order 
to reconstruct the images being trans- 
mitted from the remote station. 
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IRE CONVENTION PROGRAM 

September 20, 21, 22 and 23 

Hotel Pennsylvania, New York City 

THE Fourteenth Annual Convention of 
the Institute of Radio Engineers will be 

held at the Hotel Pennsylvania, New York 
City, on September 20, 21, 22 and 23, 1939. 
The 1939 Radio Engineering Show prom- 
ises to be bigger and better, and from all 
indications the registration will exceed last 
year's high of 1,768. In addition to the up- 
to- the -minute technical gatherings, consid- 
erable entertainment is being planned. 

The program for the technical sessions 
follows : 

WEDNESDAY, SEPTEMBER 20 
9:00 A.M. 

Registration. 
10:00 A.M.-12:00 Noon 

Opening address by R. A. Heising, Presi- 
dent of the Institute. 

(1) "A Single -Sideband MUSA Receiving 
System for Commercial Operation on 
Transatlantic Radiotelephone Circuits," 
by F. A. Polkinghorn, Bell Telephone 
Laboratories, New York, N. Y. 

(2) "Medium -Power Marine Radiotele- 
phone Equipment," by J. F. McDonald, 
Radiomarine Corporation of America, 
New York, N. Y. 

2:00 P.M. 4:00 P.M. 
(3) "The Corner Reflector," by J. D. 

Kraus, Ann Arbor, Michigan. 
(4) "Gaseous Ionization and Surface -Cor- 

ona- Discharge Detection at Low and 
High Frequencies," by H. A. Brown, 
University of Illinois, Urbana, Ill. 

(5) "A New Standard Volume Indicator 
and Reference Level," by H. A. Chinn, 
Columbia Broadcasting System, New 
York, N. Y. ; D. K. Gannett, Bell Tele- 
phone Laboratories, New York, N. Y. ; 

and R. M. Morris, National Broadcast- 
ing Company, New York, N. Y. 

(6) "Vestigial - Sideband Filters for Use 
With a Television Transmitter," by 
G. H. Brown, RCA Manufacturing 
Company, Camden, N. J. 

(7) "A Cathode -Ray Frequency- Modula- 
tion Generator," by R. E. Shelby, Na- 
tional Broadcasting Co., New York. 

THURSDAY, SEPTEMBER 21 

10:00 A.M.-12:00 Noon 
(8) "Solar Cycle and the Fa Region of the 

Ionosphere," by W. M. Goodall, Bell 
Telephone Laboratories, New York, 
N. Y. 

(9) "Attenuation of High Frequencies 
Over Land at Short Ranges," by John 
Hessel, Signal Corps Laboratories, 
Fort Monmouth, N. J. 

(10) "Demonstration of Aerological Radio 
Sounding Equipment," by Harry Dia- 
mond, F. W. Dunmore, W. S. Hin- 
man, Jr., and T. S. Lapham, National 
Bureau of Standards, Washington. 

12:30 P.M:2:00 P.M. 
Informal Luncheon : Presentation of the 

Institute Medal of Honor to Sir George 
Lee of the British Post Office and the 
Morris Liebmann Memorial Prize to H. 
T. Friis of Bell Telephone Laboratories. 

R. A. Heising, President of the In- 
stitute of Radio Engineers. 

2:30 P.M.-5:00 P.M. 
(11) "A Parallel - t Circuit for Measuring 

Impedance at Radio Frequencies," by 
D. B. Sinclair, General Radio Com- 
pany, Cambridge, Mass. 

(12) "High -Speed Multiplex System for 
Loaded Submarine Cable," by H. H. 
Haglund and A. W. Breyfogel, West- 
ern Union Telegraph Company, New 
York, N. Y. 

(13) "Electronic -Wave Theory of Velocity - 
Modulation Tubes," by Simon Ramo, 
General Electric Company, Schenec- 
tady, N. Y. 

(14) "On Diffraction and Radiation of 
Electromagnetic Waves," by S. A. 
Schelkunoff, Bell Telephone Labora- 
tories, New York, N. Y. 

H. T. Friis, Bell Telephone Labs., 
who will receive Morris Liebmann 

Memorial Prize. 

FRIDAY, SEPTEMBER 22 

10:00 A.M.-I2:00 Noon 
(15) "Cathode -Ray Tubes in Aircraft In- 

strumentation," by C. W. Carnahan, 
Hygrade Sylvania Corporation, Em- 
porium, Penna. 

(16) "A True Omnidirectional Radio Bea- 
con," by E. N. Dingley, Jr., United 
States Navy Department, Washing- 
ton, D. C. 

(17) "Basic Economic Trends in the Radio 
Industry," by Julius Weinberger, Ra- 
dio Corporation of America, New 
York, N. Y. 

(18) "Engineering Administration in a 
Small Manufacturing Company," by 
C. T. Burke, General Radio Company, 
Cambridge, Mass. 

2:00 P.M.-4:00 P.M. 
(19) "Aircraft Radio Compasses- Princi- 

ples and Testing," by R. J. Framme, 
Aircraft Radio Laboratory, Wright 
Field, Ohio. 

(20) "Errors in Closed -Loop Direction 
Finders Caused by Abnormal Polar- 
ization," by R. I. Cole, Signal Corps 
Laboratories, Fort Monmouth, N. J. 

SATURDAY, SEPTEMBER 23 

10:00 A.M.-I2:30 Noon 

(21) "Functions of Electron Bombardment 
in Television," by I. G. Maloff, RCA 
Manufacturing Company, Camden, N. 
J. 

(22) "Transient Response," by H. E. Kall- 
mann, R. E. Spencer, and S. P. Sin- 
ger, Middlesex, England. 

(23) "A Wide -Band Inductive -Output Am- 
plifier," by A. V. Haeff, and L. S. 
Nergaard, RCA Manufacturing Com- 
pany, Harrison, N. J. 

2:00 P.M.-4:30 P.M. 
(24) "Superheterodyne First -Detector Con- 

siderations in Television Receivers," 
by E. W. Herold, RCA Manufactur- 
ing Company, Harrison, N. J. 

(25) "Development of a 20- Kilowatt Ul- 
tra- High- Frequency Tetrode for Tele- 
vision Service." (In three parts.) 
Part I. "Electrical Design," by A. V. 
Haeff, L. S. Nergaard, RCA Manu- 
facturing Company, Harrison, N. J. ; 

and W. G. Wagener, and P. D. Zottu, 
formerly of RCA Manufacturing Com- 
pany, Harrison, N. J. 
Part II. "Construction," by R. B. 
Ayer, RCA Manufacturing Company, 
Harrison, N. J. ; and P. D. Zottu, for- 
merly RCA Manufacturing Company, 
Harrison, N. J. 
Part III. "Test Equipment and Re- 
sults," by R. B. Ayer and H. E. Gih- 
ring, RCA Manufacturing Company, 
Harrison, N. J. 

(26) "Productive Alignment Apparatus for 
Television Receivers," by L. J. Hart- 
ley, General Electric Company, Bridge- 

id port, Conn. 
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POLICE communication officers of the 
United States will hold their Sixth An- 
nual Convention at Kansas City, Mo., Oc- 
tober 2, 3, 4 and 5. The jobs of these men 
call upon them to apply to police commun- 
ication the latest developments in the field, 
in order that the law enforcement agencies 
of the country, and for that matter, of 
many countries, may stay ahead of the 
lawless element. 

Though the necessity for the enactment 
of the purposes and the principles of the 
Associated Police Communication Officers, 
Incorporated, had existed in America for 
more than half a century, it was not until 
the first "radio alarm" from a Headquar- 
ters to a moving police car was transmitted 
scarcely more than a decade ago, that this 
need began to assume vital proportions. 
With the entrance of police authorities into 
the realm of modernization, through the 
courageous pioneering of Detroit, Massa- 
chusetts, and the State of Michigan, with 
their initial crude stages of the splendid 
systems of radio communications in opera- 
tion today, the die was finally cast. 

For many years the watchmen, law en- 
forcement and peace officers had, by cus- 
tom and practice, been literally chained to 
the sidewalk and those little metal boxes 
on the corners. Then, suddenly as a cloud- 
burst, there broke in the columns of the 
daily press the news that a new develop- 
ment had taken place and that in Detroit 
there were officers riding in cars, actually 
receiving orders and directions from the 

Eugene F. Brown, First Vice- Presi- 
dent. Supt. Radio Communications 
Division, Dept. of Public Safety, 

Des Moines, la. 

APCO 
Gerald S. Morris, 
President, APCO, 
Superintendent of 
Telegraph, Depart- 
ment of Police, 

New York City. 

loudspeakers of radio sets in their vehicles. 
Throughout the nation authorities read 
these notices with varying degrees of emo- 
tion. Some scoffed loudly, others condemn- 
ed as foolish waste of time and energy the 
experiments of those pioneers. Some, on 
the other hand, were profoundly impressed 
with the "extremely valuable contribution 
of science to the police art." 

Within a matter of months from that 
first rather shaky success in Detroit, there 
were other cities and other states which 
were definitely interested and were con- 
structing their own stations. 

At that time, the old Federal Radio Corn- 
mission, a stepchild of the Department of 
Commerce, was first introduced to prob- 
lems, the ultimate extent of which even 
those who live constantly with the field 
can but speculate about. 

With the advent of radio in Police De- 
partments, certain changes were found nec- 
essary and one by one such changes were 
brought about. The era of modernization 
of law enforcement departments had begun, 
and with it, problems of most perplexing 
natures were raised. The Federal Radio 
Commission, unable to forsee, just as police 
departments were, the tremendous future 
which lay ahead, handled the situation in 
as orderly a fashion as circumstances would 
permit. 

Before very long it was found that cer- 
tain of these new police radio units might 
talk to certain others, and thus was created 
the nucleus for to -day's array of services. 

Lieut. Roy DeShaffon, Conven- 
tion Chairman, Supervisor of 
Radio, Police Department. Kan- 

sas City, Mo. 
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The FRC passed into oblivion with the 
Communications Act of 1934, and, in its 
stead was created a distinctly new govern- 
mental agency with basis in the law and 
empowered to command and to adjudicate 
the problems of those earlier days. 

In January, 1935, the situation had be- 
come so acute in the police radio field that 
something definite had to be done if these 
services were to grow and continue service. 
Already the available supply of frequencies 
was becoming exhausted. Stations were 
blooming like mushrooms, and the men 
who were charged with the responsibility 
for designing, installing, and operating the 
units of this new service realized their need 
for organization in the interests of modern 
police communications. Accordingly, in St. 
Louis, Missouri, on a January day in 1935, 

Capt. J. M. Wherritt, Editor APCO 
Bulletin, Officer in Charge of 
Radio, Missouri State Highway 

Patrol. Jefferson City. Mo. 

a group of thirty of those leaders met with 
representatives of the newly formed Fed- 
eral Communications Commission. At that 
meeting, several highly important phases 
were covered, and chief among these points 
in the agenda was the thought of forming 
an organization whose purpose would be 
that of aiding the FCC and police services 
in every possible manner. The organiza- 
tion was formed, and during the past four 
years its members have been slowly reach- 
ing their present point of view. 

In the formative years, these new "brain 
storms," as the earlier stations were some- 
times called, bred some contempt in the 
circles of the "wire companies," a contempt 
which in later years turned to "viewing 
with alarm" and "deep concern" as this 
growth of stations and "police networks" 
continued. How utterly false was the basis 
for those fears may be plainly stated today 
when there are more than a thousand such 
"police radio units" and the business of the 
"wire companies" still shows increases in 
police departments year after year. Despite 
the fact, for instance, that in Indiana there 
are six state police and twenty -eight mu- 
nicipal radio stations operating twenty -four 
hours daily, there are still nearly seventy 
percent more long distance telephone and 
wire line messages handled in and out of 
police departments than ever before. 
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CONVENTION 
October 2, 3, 4 and 5 

Kansas City, Mo. 

Where was the answer to these facts? 
It lay in the fact that of all of the tens of 
thousands of police radio transmissions 
handled annually in Indiana, fully eighty - 
five percent consists of traffic which was 
never handled by any service prior to the 
advent of radio and the awakening of law 
enforcement officers to the tremendous 
value of wholehearted interchange of facts 
and information. Here was a weapon, the 
greatest ally of enforcement and protection 
since the advent of finger printing, and the 
men of law had finally taken it to their 
hearts. 

With the formation of APCO at St. 
Louis in 1935, there began a dramatic chain 
of events which were destined to remold 
the very foundations of police practice and 

Robert E. Franklin, Second Vice - 
President, Supt. Police Radio, 

Houston, Texas. 

procedure. Knowing that the extensive de- 
mands of the immediate future with regard 
to bulk of traffic between departments and 
states could never be met with success over 
the radiophone circuits alone, APCO with 
the assistance of engineers for the Federal 
Communications Commission evolved a plan 
for the establishment of a new facility des- 
tined to be known as the National Police 
Radiotelegraph Service. 

In July of 1935 the new organization of 
APCO was carefully studied by the In- 
ternational Association of Chiefs of Police 
and received the stamp of official approval 
by that body. Members of the IACP were 
assigned to work with members of APCO 
in problems relating to the development 
and procedure of the Police Communica- 
tions field. Concurrent with this action, the 
plans for the radiotelegraph service were 
pushed rapidly along, and at the National 
Convention of APCO held at Indianapolis 
in October, 1935, the plan was approved 
by the body and reported back to the IACP, 
thence to the FCC. 

In the field the idea of additional facili- 

ties was met with approval on all sides, 
though many doubted the wisdom of cer- 
tain proposals in connection therewith. 
Legislative sessions in many states would 
not be held until the early months of 1937, 
and budgets then available (June of 1936) 
did not include funds for the purchase or 
construction of such equipment as would be 
necessary for the program. Accordingly, at 
a meeting at Columbus, Ohio, in that year, 
it was proposed that the radiotelegraph ser- 
vice be made officially available immediate- 
ly to such stations and departments as 
might possess either equipment or funds, 
but that it not be made mandatory until a 
time eighteen months later, or on January 
1, 1938. This extension was granted by the 
FCC, and the police radiotelegraph service 
was inaugurated in July, 1936. Thus APCO 
achieved its initial major goal, and firmly 
imprinted its value upon the police world. 

In June, 1936, the Federal Communica- 
tions Commission invited the representa- 
tives of all services to meet in Washington 
for an informal hearing before the Com- 
mission "en banc" for purposes of express- 
ing their ideas as to needs and desires for 
a proposed "re- examination of frequency 
allocations." It was, no doubt, quite sur- 
prising to the Commissioners, when they re- 
ceived formal notice from the "Police Ser- 
vices" of their intention to appear at the 
June hearings. It was extremely obvious 
to all present, however, that the arrival in 
Washington of a corps of no less than 
thirty men headed by Captain Donald S. 
Leonard of the Michigan State Police, 
Chairman of the Communications Commit- 
tee of the IACP, was a shock to the en- 
tire assembly. 

Still greater then the effect, when Cap- 
tain Leonard, young, vibrant in tone and 
manner, crisply told the story of the de- 
velopments, and the things already achieved 
by this group of purposeful men of the 
law. Small wonder that there were wor- 
ried countenances as the Captain warned 

Charles B. McMurphy, 
Sergeant - at - Arms, 
RadioTechnician, Ala- 
meda County Sheriff's 
Office, Oakland, Calif. 

Sgt. Frank W. Morrow, Secretary - 
Treasurer, Chief Communications 
Officer, Indiana State Police, 

Indianapolis, Ind. 

other services that "the Police Communi- 
cations Services of this nation shall make 
themselves heard in this and future hear- 
ings as and when the necessity may arise!" 
As members of the Commission orally ex- 
pressed both astonishment and congratula- 
tions to the Police Services for their most 
comprehensive and thorough portrayals, the 
trends of future years were written upon 
the walls. APCO, walking hand in hand 
with its superiors, the IACP, was on the 
march, and a second major objective was 
attained. 

Again, when preparing the materials for 
Havana and the International Conference, 
the APCO, in collaboration with the FCC 
engineers, and the amateur bodies, brought 
about an agreement to shift the frequencies 
from 1,715 kc to 1,750 kc from the ama- 
teurs' band to police and government ser- 
vices, and in return to grant the amateurs 
those lying between 1,750 kc and 2,050 kc. 
Of course, in later developments it chanced 
that in bringing the terms of this agree- 
ment into effect, the police CW services 
lost three frequencies in the 2,000 -kc band 
and received in their stead three widely 
separated channels in the 7,000 -kc portion 
of the spectrum, which was definitely not 

(Continued on page 39) 
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OVER THE TAPE . . 

NEWS OF THE COMMUNICATIONS FIELD 

UNION CARBIDE ACQUIRES BAKELITE 
At a meeting held Tuesday, August 29, 

1939, the Board of Directors of Union 
Carbide and Carbon Corporation approved 
an agreement for the acquisition by Car- 
bide of all the assets of Bakelite Corpora- 
tion. Carbide is a producer of chemical 
raw materials and Bakelite a user of 
chemicals in its converting activities. 

Bakelite Corporation has been active in 
the manufacture and distribution of ther- 
mosetting plastics, principally of phenolic 
types. Products from this material have 
become well and favorably known in such 
forms as telephone receivers, automobile 
ignition parts, timing gears, radio cabinets, 
electric insulators, switch plates, bottle 
caps, lamp bases, pencils, buttons and 
novelties. 

During recent years an increasing num- 
ber of Carbide's synthetic organic chemi- 
cals have been used as raw materials in 
various plastics, including those made by 
Bakelite. Carbide also produces vinyl 
resins, recent developments being "Viny- 
lite" resin for the laminating interlayer in 
the new high -test safety glass, and "Vin - 
yon" for the production of synthetic yarn. 

Under the agreement there will be dis- 
tributed to Bakelite stockholders 187,500 
shares of Carbide common stock exchanged 
for Bakelite's assets. Bakelite preferred 
stockholders will be entitled to receive for 
each preferred share 1% shares of Car- 
bide stock, the remainder of the Carbide 
stock to be divided ratably among the 
Bakelite common stockholders. The agree- 
ment will become effective upon ratifica- 
tion by the holders of each class of Bake- 
lite stock. 

TRIUMPH BULLETIN 
Triumph Mfg. Co., has recently made 

available a bulletin describing their Speed - 
Button 32 Range Meter, a multirange 
meter for radio and television. Also de- 
scribed is Triumph's Model 130 video sig- 
nal generator which covers a range from 
100 kc to 96 mc. Copies of the Bulletin 
may be secured by writing to the above 
organization at 4017 W. Lake Street, Chi- 
cago, Illinois. 

WIRE BROADCASTING APPOINTMENT 
Jarold West, President of Wire Broad- 

casting Corporation of America. has an- 
nounced the appointment of L. F. Cramer 
as General Sales Manager. Mr. Cramer, 
who will immediately embark upon an 
active campaign to open up additional out- 
lets for Wire Broadcasting, was former- 
ly with the Allen B. DuMont Labora- 
tories, Inc., as General Sales Manager. 

INDUSTRIAL INSTRUMENTS BULLETINS 
Industrial Instruments, Inc., Bayonne, N. 

J., have recently made available two bulle- 
tins. Bulletin RC -115 deals with conduc- 
tivity bridges and dip cells, while Bulletin 
MB -203 is concerned with an insulation re- 
sistance tester. Copies may be secured by 
writing to the above organization. 

BLAWKNOX APPOINTMENT 
Blaw -Knox Company has announced the 

appointment of Lawrence E. Joseph as 
executive officer in charge of its Blaw- 
Knox Division. Mr. Joseph succeeds R. 
F. McCloskey, Sr., a company vice- presi- 
dent, who was placed in charge of the de- 
velopment of new products for the entire 
corporation. Mr. Joseph, until the first of 
this month, was manager of the National 
Automatic Tool Company, Richmond, In- 
diana. Prior to that connection he was a 
vice -president of the Liggett Spring & 
Axle Company, and previously was en- 
gaged as a consulting engineer. 

RCA BULLETINS 
New bulletins made available by RCA 

Manufacturing Co., Inc., Camden, N. J., 
cover the Type MI -7823 ultra- high -fre- 
quency antenna, the Type 303 -A frequen- 
cy -limit monitor for monitoring of high - 
frequency broadcast transmitters, the Model 
RB -2 pack transmitter for relay broad- 
cast purposes (30 to 41 mc), and the Type 
304 -A 9 -inch general- purpose cathode -ray 
oscillograph. Copies may be secured from 
the above organization. 

WARD LEONARD APPOINTMENT 
Ward Leonard Electric Co., is pleased 

to announce the appointment of Mr. H. 
\V. Groetzinger, 1500 Cooper Avenue, Pitts- 
burgh, Pa., as their representative for the 
sale of Ward Leonard radio products. Mr. 
Groetzinger's territory will be all of the 
state of Pennsylvania west of and including 
the city of Harrisburg and all the state 
of West Virginia. 

DUREZ PLASTICS & CHEMICALS 
Stockholders of General Plastics, Inc., 

manufacturers of Durez phenolic molding 
compound and resins, with executive of- 
fices and plant at North Tonawanda, N. 
Y., on August 30th approved the proposal 
of the Directors to consolidate the cor- 
poration into a new company to be known 
as Durez Plastics & Chemicals, Inc. The 
corporation started operation under the 
new name on September 1st. The new 
Durez Plastics incorporates in its name 
the trade name "Durez" under which Gen- 
eral Plastics' products have been sold. 
There will be no change in the manage- 
ment. 

U. S. RECORD APPOINTMENTS 

The United States Record Corporation, 
New York City, has announced the ap- 
pointment of Herbert E. Young as its na- 
tional Sales Manager. The appointment 
of Ed Denham, originally with Victor 
Talking Machine Co. and later represen- 
tative of RCA Victor, to the post of re- 
gional sales manager of the Southern ter- 
ritory was also announced, while Bill Cone 
of Boston has been made regional sales 
Manager for New York and New Eng- 
land. Mr. Cone was recently connected 
with Columbia Phonograph Co. 
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TERRITORIES OPEN 

The Lansing Manufacturing Company, 
6900 S. McKinley Ave., Los Angeles, 
Calif., now extending national distribu- 
tion of their line of sound -reproducing 
equipment, has a number of distributorships 
available and will welcome inquiries from 
qualified concerns. 

WILMINGTON FIBRE BULLETIN 

Wilmington Fibre Specialty Company, 
Wilmington, Delaware, have announced a 
bulletin covering the uses of vulcanized 
fibre for insulating current -carrying wires. 
Copies may be secured by writing to the 
above organization. 

NEW COMPANY 
John and Joe Erwood have announced 

the organization of the Erwood Sound 
Equipment Company, 224 W. Huron St., 
Chicago. The organization's line will cover 
the field in sound equipment, including 
portables of all sizes, fixed installations, in- 
stitutional and school systems, industrial 
systems, inter -office communicating sys- 
tems, mobile systems and custom built in- 
stallations of all kinds and sizes. Mr. John 
Erwood, President of the Erwood Sound 
Equipment Company will have active 
charge of the sales work. Joe Erwood, 
Vice -President, is in charge of engineer- 
ing. Catalog, available shortly, will be 
mailed on request to the above company. 

RECOTON DISTRIBUTOR 
Recoton Corporation, 178 Prince Street, 

New York City, has announced that Cana- 
dian Music Sales Co., of Toronto has been 
appointed sole Canadian distributor. The 
Recoton organization makes both cutting 
and playback needles. 

LAJOIE HEADS DUMONT SALES 

The appointment of Mark B. Lajoie to 
the post of General Sales Manager is an- 
nounced by the Allen B. DuMont Labs., 
Inc., of Passaic, N. J. He succeeds Leon- 
ard F. Cramer, resigned. For some time 
past Lajoie has headed DuMont television 
sales in the New Jersey territory, follow- 
ing years of Philco merchandising ex- 
perience. 

JOHN MECK INDUSTRIES FORMED 

It has just been announced that John 
Meek Industries, 430 W. Erie Street, 
Chicago, has been formed by John Meck, 
formerly president of Electronic Design 
Corp., and sales manager of Clough -Bren- 
gle. This organization is manufacturing 
sound equipment for specialized applica- 
tions. 

WARD LEONARD CIRCULAR 
Ward Leonard announces its new, re- 

vised Circular No. 507 is now ready for 
distribution to the radio trade. Copies of 
this circular will be sent free to anyone 
interested in radio resistors, rheostats, line 
voltage reducers and other products of 
the Ward Leonard radio line. 

(Continued on page 18) 
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* Wattage ratings of inexpensive and handy flexible resistors 
are now stepped up several hundred per cent through the use 
of spun -glass cores and spun -glass braided coverings. They stand 
the gaff. Can be operated even at red heat. Nothing to burn, 
char, deteriorate. This means higher wattage ratings, more con- 
servative ratings, and greater breakdown insurance against 
overloads. Try a sample GLASOHM* for yourself. Get the 
engineering data. Just write us on your business letterhead. 

*Registered Trade Merk applied for. 

C LA ROSTA T lJC.IJ/vc. 
285-287 NORTH SIXTH STREET 
BROOKLYN, NEW YORK, U. S A. 
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KULGRID "C" 
STRAND 

High Conductivity 
Flexibility 
Non. Oxidizable 

TUNGSTEN 

Ground Finish Surface 
Controlled Crystal Structure 
Excellent Sealing Quality 

MOLYBDENUM 

Ductile 
Easily Shape 

HARD GLASS STEM 
MADE WITH 

CALLITE LEAD -IN WIRES 
of Tungsten Molybdenum Kulgrid 

The TUNGSTEN in Callite Hard Glass 
Welds is specially processed to give a compact 
fibrous structure, free from longitudinal cracks 
and is centerless ground to eliminate surface 
imperfections. 

The KULGRID "C" STRAND has none of 
the objectionable features of regular copper 
strand. Kulgrid "C" does not oxidize. There- 

fore. no oxide flakes off to deposit in the tube 
press as is the case with copper strand. Kulgrid 
"C" is flexible and does not become brittle. 
It welds more readily to tungsten than ordi- 
nary copper strand and forms a strong joint. 
Accept no inferior substitutes. 

Pure metals of hest quality are used for any 
third component part. 

CALCITE P R O D U C T S 
D I V I S I O N 

EISLER ELECTRIC CORP. 542 39th ST. UNION CITY. N. J. 

The Type 6C Measuring Set provides an accurate and rapid' 

method for measuring the transmission characteristics of net- 

works at audio frequencies. 
This new set has the following oustanding features which 

contribute to its usefulness in the 
*radio 

broadcasting 
RANGE: 20 

* REFERENCE LEVEL: New stand- FREQUENCY 
clos. 

and of 1 mw. in 600 ohms. cycles. 

* METERS: New Type 30 stand- * IMPEDANCES: selection of 

a 
1 network input and load 

* ATT ENUATION RANGE: Zero impedances. 

to 110 db. in steps of 1 db. * MISMATCH ADDITIONS: No 

* POWER RANGE: Calibrated additions necessary for change 

from -16 to +45 db. of impedance. 

TYPE 6C TRANSMISSION MEASURING SET.. $325.00 
Write for additional technical information. 

THE DAVEN COMPANY 
158 SUMMIT STREET NEWARK, NEW JERSEY 

to 

18 COMMUNICATIONS FOR SEPTEMBER 1939 

OVER THE TAPE 
(Continued front page 16) 

WEBSTER CATALOG 
The Webster Co., 5622 Bloomingdale 

Ave., Chicago, have issued a 24 -page cata- 
log illustrating and describing their am- 
plifier systems, intercommunicating equip- 
ment, sound reproducers and baffles. Copies 
may be obtained directly from Webster - 
Chicago. 

RCA BULLETINS 
Two new bulletins are now available 

from the RCA Manufacturing Co. Inc., 
Camden, N. J. One bulletin, issued by the 
Aviation Radio Section, discusses the lo- 
cation and elimination of engine ignition 
interference to aircraft radio receivers. 
The other publication deals with the Types 
80 -A and 80 -B assembled studio control - 
desk. Bulletin available from the Broadcast 
Equipment Section. 

SYLVANIA PLANT MANAGER RETIRES 
Hygrade Sylvania Corporation has an- 

nounced the retirement of R. W. Roloff, 
General Manufacturing Manager of the 
company's tube plants in Emporium, Pa., 
and Salem, Mass., after more than twenty - 
one years of service. He joined Nilco 
Lamp Works, Inc., parent company of the 
Sylvania Division, in February 1917, and 
later became factory manager of the Syl- 
vania tube plant in Emporium. In 1933 
he was appointed general manufacturing 
manager in charge of tube production for 
all Hygrade Sylvania plants, and estab- 
lished headquarters in Salem. Mr. Roloff 
plans to keep in touch with factory pro- 
duction problems, and his release from ac- 
tive duty is contingent upon his being sub- 
ject to call if his services are required. 

LAFAYETTE CATALOG 
Radio Wire Television, Inc. (formerly 

Wholesale Radio Service Co., Inc.) an- 
nounces that its 188 -page "Master" Cata- 
log for 1940 is now ready for distribu- 
tion. This catalog features 40 pages de- 
voted to home, portable and auto radios 
and accessories ; 35 pages of public -address 
equipment ; 50 pages of equipment, parts 
and tools for the service man ; and 30 
pages for the ham and television experi- 
menter. Write to the above company at 
100 Sixth Ave., New York City. 

TELELAB FACILITIES 
In addition to a complete line of tele- 

vision tubes, National Union maintains a 
complete television receiver laboratory, 
which specializes in tube application and 
circuit design problems. The use of this 
laboratory is gratis to anyone interested in 
the manufacture of television receivers or 
testing equipment. The laboratory has a 
complete television picture signal genera- 
tor conforming to the R.M.A. proposed 
standards. The generator has several fixed 
patterns and pictures available. 

The output of the generator is cabled 
around the laboratory in concentric cables. 
The signals are available at (I) video 
frequency ; (2) i -f with carrier set any- 
where between 6 and 15 mc; (3) televi- 
sion channel frequencies. In addition to 
the composite television signals, there are 
also available separated synchronizing sig- 
nals, as well as composite synchonizing 
signals for testing blocking oscillators and 
synchronizing signal separators indepen- 
dently. 

The latest addition to the television lab- 
oratory is a tube rack which operates simul- 
taneously up to five Videtrons. 
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EVISI ON 
ENGINEERING 

Registered U. S. Patent Office 

FUNDAMENTALS OF TELEVISION ENGINEERING 

Part VI: Synchronization 
SYNCHRONIZATION is that func- 

tion of the television system by 
which the transmitting and receiving 
ends of the system are held together in 
proper time relationship. The results 
would he nothing short of chaos if the 
light -valve signals representing the dif- 
ferent elemental areas of the transmitted 
image were reassembled at the receiver 
in any other than their proper relation- 
ship. Whether or not visual intelligence 
is successfully transmitted depends upon 
absolute synchronism between the trans- 
mitter and the receiver. A television 
receiver might be reproducing every 
elemental area of the transmitted image 
upon its screen, but unless they were 
properly oriented the result would be a 
meaningless jumble of light and shade. 

In the early days of television when 
the scanning disc or similar mechanical 
systems were used, only one synchron- 
izing signal was necessary. That sig- 
nal was used to keep the receiver disc 
rotating at exactly the same speed as 
the disc at the transmitter. As holes in 
both transmitting and receiving discs 
were drilled according to the same pat- 
tern, the lines followed each other at 
proper intervals. The transmitted pulse 
applied to a phonic wheel motor at the 

By F. ALTON EVEREST 
Dept. of Elect. Eng. 

OREGON STATE COLLEGE 

receiver caused this motor to speed up 
if it tended to lag and to slow down if 
it tended to exceed the speed of the 
transmitting disc. If both discs were 
turning at exactly the same speed but 
comparable points on the discs were not 
in the sane relative positions an isoch- 

Characteristic 
for low ep 

( -) 

ip 

Fig.2 

Fig. 2. Operation of 1st synch 
separator circuit which separates 
vertical and horizontal synch 
pulses from picture. Fig. 1. RMA 
Standard T -111 television signal. 

rofloUs condition existed. If, in addition 
to identical speeds, comparable points on 
the two discs were made to rotate so 
that they always were in the same rela- 
tive position with respect to the other 
they would be in phase and synchron- 
ous. The latter condition is the one that 
must exist in television systems. 

In cathode -ray reproducing systems 
the image is synthesized by means of 
constant -speed unidirectional scanning. 
As discussed in Part V, the scanning 
potentials or currents are generated 
locally in the television receiver. For 
synchronous operation of this type of 
system, it is necessary that two syn- 
chronizing signals be transmitted, one 
to initiate each line sweep, and one to 
initiate each field. Interlacing may be 
accomplished by having an odd rela- 
tionship between the line and field scan- 
ning frequencies. 

After the scanning spot has traversed 
from left to right at a constant speed 
along a single line, it must return to the 
left edge of the picture again. The time 
required for this, called the "fly- back" 
period, is wasted as far as the image is 
concerned. The fly -back time is 15% 
of the total time allotted to one line in 
the RMA standards. After the scanning 
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spot has traveled line after line from 
the top of the picture to the bottom, the 
standards allow 7% of the vertical scan- 
ning period for the spot to return to 
the top of the picture in preparation for 
a new field. Here, then, during the fly- 
back period at the end of each line and 
at the end of each field is time in which 
horizontal and vertical synchronizing 
impulses may be transmitted and re- 
ceived. This is the means of syn- 
chronization now used, although the de- 
tails of the systems vary somewhat 
throughout the world. For instance, in 
Germany the method used recently was 
removing the carrier completely for a 
short interval during the flyback period, 
the dead space actuating certain circuits 
and serving as the synchronizing sig- 
nal. The method used in this country 
can best be understood by studying the 
standards proposed by the RMA for uni- 
form television signal make -up for an 
image of 441 lines, 30 frames per second, 
60 fields per second, interlaced. 

The RMA Standard Television Signal 

It was decided to adopt negative 
transmission as the norm. That is, a 
decrease in initial light intensity 
causes an increase in the radiated pow- 
er. The value of this lies chiefly in the 
fact that it permits the use of a simple 
automatic gain control. The placing of 
the picture signal on a more linear part 
of the grid modulation characteristic 
probably also entered into this choice. 

It was further decided that if the 
peak amplitude of the radio- frequency 
television signal were taken as 100 %, 
that not less than 20% nor more than 
25% of the total amplitude was to be 
set aside for synchronizing purposes. 
In other words 0% modulation corre- 
sponds to extreme white, 75 to 80% 
is full black, and the region between 
75 -80% to 100% is devoted exclusive- 
ly to synchronizing pulses. This ap- 
pears to be a rather large proportion 

Simplified typical synch separator 
and amplifier circuits of television 

receiver. 

of the modulating capability of the tele- 
vision transmitter to devote to syn- 
chronization, but experience has proved 
that it is desirable to maintain good 
synchronization even down to the point 
where the picture signal becomes too 
weak for a satisfactory image. 

Fig. 1 shows the standard synchroniz- 
ing signal advocated in standard T -111 
of the RMA report. This figure shows 
the idealized waveform of blanking and 
synchronizing signals in the vicinity of 
two successive vertical blanking pulses. 
The last few lines at the bottom of the 
picture are shown at the left, and the 
first few lines at the top of the pic- 
ture are shown at the right. The loca- 
tion of the corresponding lines at the 
bottom or top of the picture of A and 
B lie adjacent to each other due to the 
interlacing. It will be noticed that dur- 
ing the flyback time at the end of a 
frame that "black level" is transmitted 
which means that the electron beam of 
the receiving cathode -ray tube is biased 
to cutoff. This prevents the beam from 
tracing a spurious path over the screen 
on its rapid flyback to begin a new field. 
In a similar manner, blanking pulses are 
inserted at the end of each line, driv- 
ing the c -r grid to cutoff, while the 
beans is being swept back to the left 
of the picture to begin a new line. 

The time elements involved in the 
horizontal blanking pulses are quite 
small. The time for a single line for 
441 -line definition is about 75.5 micro- 
seconds. This allows but 15% of this 
or 11.3 miscroseconds for the horizon- 
tal blanking pulse. On the other hand, 
the vertical blanking signal lasts for 7 
to 10% of 1/60 second or from 0.0011 
to 0.0016 second, about 125 times as 
long as the horizontal blanking pulse. 

During the horizontal blanking 
period, the horizontal synchronizing 
signal is sent by modulating the trans- 
mitter into the "blacker than black" 
region (or from 75 -80% to 100% modu- 
lation.) This signal is separated in a 
manner soon to be described and used 
to trip the horizontal sweep generator 

in order that the beam sweep be ini- 
tiated at exactly the proper moment. 
Now if one of these line synchronizing 
impulses occurs every 75.5 microsecond, 
it is obvious that during the vertical 
blanking period these signals must be 
continued or control of the line fre- 
quency sweep generator would be lost. 
For this reason, the horizontal syn- 
chronizing pulses or their equivalent 
are transmitted during the vertical 
blanking period as shown in Fig. 1. 

The vertical synchronizing pulses 
are composed of a pulse driven to the 
100% modulation level which is "ser- 
rated" or notched as shown in Fig. 1 

TEL{ saii 

Fig. 7. Showing "loose frame 
hold," i.e., a lack of synchroniza- 

tion at frame frequency. 

in such a way that the horizontal pulses 
may continue while the vertical pulse 
is in existence. The greater area under 
the vertical pulse is a sufficient differ- 
ence to allow its separation iron) the 
others. 

Pulse Separation 

The signal voltage (looking very 
much like Fig. 1 in shape) which is 
developed across the second detector 
diode load resistor of the image chan- 
nel is applied to the pulse separator cir- 
cuit as shown in Fig. 2. This circuit 
is a triode having grid -leak bias and 
low plate voltage so that the operating 

A possible master timing system 
for horizontal and vertical synch 

pulses. 
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i 

Input --.- Output -*. 

Fig.4 

Showing the action of the basic 
horizontal pulse selecting circuit. 

point bears approximately the relation- 
ship to the dynamic characteristic as 
shown in Fig. 2. The image signal and 
the blanking pulses have no effect in 
the plate circuit for they are beyond 
cutoff. The vertical and horizontal 
pulses, however, are passed, separating 
them from the picture signal. 

Fig. 3 shows this first synch separa- 
tor tube in conjunction with associated 
circuits. It also inverts the phase of 
the signal so that an amplifier stage is 
needed to rotate the phase another 180 
degrees so that the polarity is the same 
as that on the input of the first tube. 
This synch amplifier utilizes a normal 
plate potential and is self- biased so that 
the grid is not driven to cutoff. 

Fig. 8. Showing "loose live hold" 
or insufficient horizontal syn- 

chronization. 

The output of the synch amplifier is 
applied to the second synch separator 
which serves to clip the top of the 
pulses and to remove any remaining 
picture signal that may have been al- 
lowed to pass. The series grid resistor 
cuts the top from any signal which 
drives the grid into the positive region. 
This tube is also grid -leak biased. With 
the voltages indicated in Fig. 3, the tube 
has a dynatron characteristic which 
aids in cleaning up the pulses. Any 
noise which may have become super- 
imposed upon the pulses will also be re- 
moved. 

The output of the second synch sep- 
arator passes to two amplifier tubes. 
The horizontal synchronizing pulses 
are selected in the plate circuit of one 
tube and sent to the horizontal sweep 
oscillator to keep it in step. The vertical 
synchronizing pulses are selected in the 

plate circuit of the other tube and are 
then used for controlling the operation 
of the vertical sweep oscillator. 

Fig. 4 shows the waveforms and the 
basic pulse selecting circuit used in the 
plate circuit of the horizontal amplifier 
of Fig. 3. The function of this circuit 
is to provide a continuous flow of hori- 
zontal synchronizing pulses even while 
the vertical pulse is acting. The action 
of this circuit during this particular 
critical time is shown in Fig. 4. The 
serrations or notches in the vertical 
pulse allow a continuation of the pulses 
in the output of this circuit composed 
of C and R. The condenser C allows 
current to pass only while the voltage 
is changing. The front edges of the 
pulses produce positive impulses which 
are used to synchronize the horizontal 
sweep generator. 

Both the vertical and horizontal 
pulses are applied to the grid of the 
vertical amplifier and the vertical pulses 
are separated by a mechanism such as 
shown in Fig. 5. The condenser C' is 
charged through the resistor R'. The 
area represented by the horizontal 
pulses is so small that C' is charged 
to only a relatively small voltage. How- 
ever, the serrated vertical pulse charges 
C' to a voltage which is sufficient to 
trip the vertical sweep oscillator and 
keep it in step. The circuit of Fig. 5 
is actually a simplified version of three 
filter sections in cascade as shown in 
the plate circuit of the vertical ampli- 
fier of Fig. 3. 

Pulse Generation 

A glance at the complex waveform 
of Fig. 1 impresses one with the close 
tolerances which must be observed for 
satisfactory television operation. It is 
both interesting and instructive to 
understand a method of keeping the 
proper relationship between line and 
field -pulses. It is also highly desirable 
that the 60 -cycle output of the vertical 
sweep generator be locked into step 
with the 60 -cycle power frequency. 
This results from the disturbing effects 
of a -c hum in the vertical or horizontal 
deflection circuits or both. The dis- 
turbance created is much more discon- 
certing to the eye if it is in motion as 
would be the case if a slight difference 
existed between the field and power 
frequencies. Wiggling and creeping 

Showing action of the basic ver- 
tical pulse selecting circuit. 

edges and vertically moving horizontal 
bands due to uneven line spacing re- 
sult at the difference frequency. To 
avoid this, relatively complex systems 
are used. Fig. 6 shows one such pos- 
sible system. A master oscillator of 
some type controllable over a narrow 
range operates at 13,230 cycles per sec- 
ond which is the line frequency (441 X 
30 = 13,230). This frequency may be 
used to control the frequency of the 
horizontal synchronizing pulses. This is 
fed into a multivibrator circuit which 
doubles the frequency and into four suc- 
cessive multivibrator stages which act 
as frequency dividers of 1/7, 1/7, 1/3, 
and 1/3, respectively. The output fre- 
quency is 60 cycles. To keep this out- 
put frequency the same as the power - 
line frequency, it can be compared to 
the power frequency by means of a suit- 
able electrical circuit, and the frequency 
of the master oscillator adjusted to com- 
pensate for any difference between the 
two frequencies. 

(To be continued) 

Bibliography 

(1) Murray, "Television Standards," CoM- 
MUNICATIONS, December, 1938, p. 14. 

(2) Murray, "RMA Completes Television 
Standards," Electronics, July, 1938, 
p. 28. 

(3) Goldsmith, "Television Economics," 
Part III, Section E -3, "Synchronizing 
and Video Controls," COMMUNICA- 
TIONS, April, 1938, p. 26. 

(4) Engstrom and Holmes, "Television 
Synchronization," Electronics, Novem- 
ber, 1938, p. 18. 

(5) Zaharis, "Synch Impulse Generator 
for Television Deflection Circuits," 
Electronics, June, 1939, p. 48. 

(6) "Practical Television by RCA," Ser- 
vice Division, RCA Manufacturing 
Company, Inc. 

SHUNT FEEDING 
(Continued front page 9) 

under all weather conditions. 
In time the slant wire assembly will 

have a tendency to sag, due to slippage 
at anchor points, stretching of wire, etc. 
High winds and ice loading will aggra- 
vate these conditions. This may result 
in serious detuning of the system. The 
tuning method outlined above provides 
a quick and convenient method of 
checking and correcting tuning adjust- 
ments. 
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TELEVISION ECONOMICS 
By Dr. ALFRED N. GOLDSMITH 

Consulting Industrial Engineer 

ANUMBER of earlier American - 
built televisions receiver models 

have been described by their designers. 
Some may be briefly considered here. 
In one experimental single -channel pic- 
ture and sound receiver, there were in- 
cluded 18 tubes, a kinescope, and about 
155 component parts (no a -v -c being 
provided). In another commercially 
offered receiver producing a 7% x 10- 
inch picture, and requiring a power sup- 
ply of 250 watts, there were 21 tubes 
and a kinescope. In a laboratory -model 
receiver, it was found necessary to use 
25 tubes and a kinescope, with about 
280 components, but an unusual degree 
of flexibility and an exceptional number 
and range of adjustments were provided 
in this outfit. Another receiver was 
built to produce 441 -line "high- fidelity" 
pictures by utilizing modulation fre- 
quencies up to 4.5 mc, at which fre- 
quency the response was 70% of the 
peak response. The corresponding per- 
formance was thus in a sense equivalent 

Part VIII 

to 680 elements per line although it was 
computed that 588 elements per line 
corresponded to equal vertical and hori- 
zontal definition. This receiver included 
26 tubes. Still another receiver of semi - 
commercial design utilized 29 tubes and 
approximately 230 component parts. A 
small commercially offered receiver with 
a 3 -inch kinescope contained 13 tubes. 
Generally speaking, American sets have 
used from 15 to 35 tubes, depending on 
picture size, quality, and requisite per- 
formance, with most of the sets within 
the 15 -tube to 25 -tube range. More 
recent American receivers average about 
23 tubes. A representative group of 
receivers commercially offered in 
Europe in 1938 had, on the average, 
19 tubes with a maximum of 25 tubes 
and a minimum of 13 tubes. 

The cost of television receivers will 
depend in large measure on the size of 
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the picture, its median brightness, its 
contrast and brightness range, and its 
definition. It will also depend on the 
fidelity of the sound, although this ele- 
ment will present less of a design prob- 
lem than in the present broadcast band. 
In the first place, the audio channels are 
far more widely separated from the 
video channels or each other, thus re- 
ducing the danger of "monkey chatter." 
In the second place, atmospheric dis- 
turbances are at a lower level in the 
u -h -f band. And finally, it is planned 
in the audio portion of television chan- 
nels to introduce, at the transmitter, 
a pre- determined amount of over -em- 
phasis of the high frequencies (about 
12 db at 10 kc and about 20 db at 15 

kc) thus rendering their correct repro- 
duction at the receiver less difficult. 
The cost of receivers will also depend 
upon the desired simplicity, reliability, 
and mutual independence of the con- 
trols. Certain "cosmetic factors" such 
as cabinet appearance will be involved, 
as will also the inclusion of auxiliary 
entertainment devices such as phono- 
graphs, medium- and short -wave broad- 
casting, facsimile reception and the like. 

While it is likely that quantity manu- 
facture of television receivers will re- 
duce units costs to some extent and 
therefore permit reductions in the retail 
sales price, no present justification ex- 
ists for believing that television receiv- 
ers are likely to reach the American 
public in price ranges even approaching 
those now current for corresponding 
audio receivers. It should be remem- 
bered in this connection that the elabo- 
rate video equipment is in effect added 
to the audio equipment, that a group 
of essential and complicated voltage 
waves must be separated from the sig- 
nal and properly utilized (that is, those 
forming the audio signal, the video sig- 
nal, the blanking impulses, the hori- 
zontal impulses, the vertical impulses, 
and the background component), that 
horizontal and vertical deflection oscil- 
lators and deflection- wave -shaping 
means must be provided, that the kine- 
scope (and its optical system and pro- 
jection screen, if used) are costly ele- 
ments, that higher voltages involve 
more expensive components and the 
need for protection against shock haz- 
ard, that the video circuits in part re- 
quire better filtering and by- passing 
than is used at present, that cabinet size 
must be increased to accommodate the 
preceding elements, that precision in 
manufacture must be more general than 
for ordinary audio reception, and that 
those developed radio components al- 
ready available which are used in tele- 
vision receivers have been carefully de- 

Circuit of a Scophony projection 
receiver. 
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veloped and probably cheapened as far 
as now seems feasible. Accordingly 
television receiver design and manufac- 
ture present an arresting challenge to 
the engineer in his attempt to maintain 
or improve quality and yet to reduce 
manufacturing cost. 

1 -5 Cabinets 

The design of cabinets for television 
receivers depends on such factors as the 
following. In the first place, the num- 
ber of chasses and their dimensions must 
be taken into consideration. Then, if 
the picture is to be directly viewed on 
the end of the kinescope, its position 
in the central or upper portion of the 
cabinet largely controls design. If mir- 
ror viewing of the image is planned, 
the support of the mirror controls the 
design to some extent. If large pro- 
jected pictures are to be shown, the 
problem of attractive cabinet design to 
include or carry the screen, particularly 
with reasonable dimensions, is a serious 
one. 

The direct viewing of the kinescope 
has certain advantages, including par- 
ticularly slightly greater picture bright- 
ness and the absence of need for clean- 
ing the picture -reflecting mirror. A dis- 
advantage of direct viewing in the 
larger picture sizes is the fact that the 
kinescope length then controls the depth 
of the cabinet which may therefore pro- 
trude further from the wall or occupy 
more space on a table than is generally 
desirable. Mirror viewing of the pic- 
ture has the advantage that it is rela- 
tively easy to locate the reflected picture 
apparently higher than the top of the 
cabinet thus enabling it to be seen 
readily over the heads and shoulders 
of other persons viewing the program. 
Further, it is not possible to view the 
picture very closely in the mirror, a 
minimum viewing distance being set in 
effect by the interposition of the mirror 
in the' viewing path. When the mirror 
is placed on the under side of the lid 
of the cabinet, it can readily be raised 
into the inclined viewing position. How- 
ever, this arrangement prevents the 
housewife from placing decorative fab- 
rics or ornaments on the top of the 
cabinet. In some instances this is viewed 
as a major disadvantage. The table type 
of television receiver tends to be rather 
bulky for this class of receivers and is 
generally preferred in the smaller pic- 
ture sizes. It is practically invariably 
of the direct- viewing type. Relatively 
few projection -type receivers (where an 
enlarged image is optically projected) 
have been placed on the market. In one 
group of these, the screen is in effect 
suspended by its upper edge from the 
front edge of the hinged top of the re- 
ceiver, on the lower side of which 
hinged top a mirror is placed. The 
kinescope and the optical system (pro- 

A Scophony mechanico- optical 
projection receiver. 

jection lens) are aligned so that the 
center line of the kinescope and the 
optical axis of the lens are vertical and 
pass through the center of the mirror, 
after which the optical axis is turned 
through 90 degrees to the horizontal 
toward the center of the vertical view- 
ing screen. Translucent projection is 
used. In another group of projection 
receivers, a separate translucent screen 
is attached to the front of the receiver 
and somewhat forward from the front 
face of the receiver. This permits a 
larger image size but tends toward an 
excessively mechanical appearance for 
a piece of furniture in the home. In one 
form of European projection tube re- 
ceiver for the home, the optical path 
was compressed within the cabinet by 
the use of two mirrors, the image then 
being projected upon an appropriate 
screen on the inside of the lifted cabinet 
lid. Up to the present no projection type 
of home receiver has been built in which 
the picture is projected in the viewing 
direction on an opaque screen faced by 
the audience, the projection being either 
from below eye level or above the 
heads of the audience. The long throw 
(projection path) generally required 
for such arrangements seems unneces- 
sary for picture sizes presently used in 
television. 

A number of suggestions have been 
made relative to the avoidance of elec- 
trical hazards or those which might 
arise from kinescope breakage. Thus, 
it has been proposed that the kinescope 
screen be separated from the audience 
by a sheet of shatter -proof glass, that 
ventilating openings be so arranged that 
they do not permit touching internal 
"live" portions of the receiver, that the 

A Phillips cathode -ray tube 
projection receiver. 

interlock switches for turning off the 
current supply if the back of the cabinet 
is removed be provided in duplicate 
(and particularly if a flexible back is 
used which might be bent or forced), 
and that at least certain of the smaller 
tubes in the set be so arranged that 
they can be serviced only by trained 
service men rather than the public user. 

A group of European television re- 
ceivers offered commercially late in 1938 
were considered as to cabinet dimen- 
sions. Those containing an electric 
phonograph or producing larger pic- 
tures than 9/ x 12 inches (correspond- 
ing to the largest usual direct- viewing 
kinescope) were excluded from con- 
sideration. 

For console models: 
Height Width Depth 

Average 40" 
Maximum 48ilii 

25Y 
41;4" 

21/" 
25" 

Minimum 32" 13" 
For table models: 

Height Width Depth 
Average 191/t" 16%" 16" 
Maximum 25" 26" 25" 
Minimum 17" 13" 12" 

A similar but smaller group of Amer- 
ican receivers described in the late 
Spring of 1939 were also classified as 
to cabinet dimensions, with the follow- 
ing results : 

For console models: 
Height Width Depth 

Average 42" 29" 18%" 
Maximum 46" 36" 2414" 
Minimum 36" 23" 14" 

For table models : 

Height Width Depth 
Average 17 '4" 16%" 1944" 
Maximum 2044" 20" 241/s" 
Minimum 14%" 131/i" 18" 
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The above averages, maxima, and 
minima apply only to the corresponding 
individual type of dimensions (height, 
width, or depth) considered as a group. 
That is, the three values given in any 
horizontal line do not appear together 
in any particular receiver. 

The console models arranged for di- 
rect viewing generally have the kine- 
scope screen at the top of the front of 
the cabinet, the speaker at the bottom 
of the front, and the controls beween 
the two or on a sloping panel at the 
top of the cabinet. The kinescope is 
sometimes tilted upward slightly. The 
table sets are arranged with the loud- 
speaker either at the same level as the 
kinescope or below it, and with the 
controls between the two or else con- 
centrated at the sides or bottom of the 
front. 

I -6 Picture Characteristics, Size, and Viewing 

The photographic considerations in- 
volved in television transmission and re- 
ception include the following. Con- 
sider for example the transmission of a 
test object consisting of a brightness 
scale extending from some lower limit 
(which in practice is the so- called "sub- 
jective black," and is determined in gen- 
eral by the minimum perceptible bright- 
ness for an eye adjusted to what may 
broadly be termed the average bright- 
ness of the entire subject) to an upper 
limit (which again may be a subjective 
white defined according to a consistent 
criterion to the preceding). The re- 
ceiver will then show a brightness 
scale as well, and it is possible to plot 
logarithmically the received scale 
brightnesses as ordinates against the 
transmitted scale brightnesses as ab- 
scissas. The graph may be taken in the 
main as a straight line for such sys- 
tems, and its slope is designated (by 
analogy to the photographic case) as 
gamma or the contrast. If gamma is 
unity, the transmitted and received ob- 
jects appear identical and the reproduc- 
tion is faithful, but only in a sense. If 
gamma is considerably less than unity, 
the received picture is usually called 
"flat" and if gamma is much greater 
than unity the picture becomes "con - 
trasty." It has been found in the case 
of American (though not most Euro- 
pean) motion pictures, however, that 
the preferred monochromatic reproduc- 
tion of a natural (colored) scene re- 
quires that the "overall gamma" of the 
process shall be more than unity, and 
may indeed be as great as 2. A value 
for the contrast of the black- and -white 
film print of 1.6 is usual here. This re- 
sults from the customary negative 
gamma of 0.7 -0.8 multiplied by the 
usual positive gamma of 1.9 -2.4, 
giving an "overall gamma" between 1.3 
and 1.9, or on the average about 1.6. 
(However, one expert source states 

that the usual range of negative gammas 
is 0.6 to 0.75; and of positive gammas 
from 1.8 to 2.2. The resulting overall 
gamma is about 1.2 -1.4. Still another 
expert states that the overall gamma 
range is 1.5 -2.0. The need for a gamma 
above unity is ascribed to absence of 
color contrast as well as to loss of con- 
trast due to stray light in the camera 
and on the projection screen.) The 
"overall gamma" of the print, as corn- 
pared with the original, is an incom- 
plete measure of picture quality but is 
usable with caution as a working ap- 
proximation. 

In television from actual studio pick- 
up, the iconoscope as usually con- 
structed shows a gamma of about 0.8. 
Suppose that the amplifying system of 
the transmitter maintains this gamma. 
If then the desired black- and -white re- 
ceived picture is to have the quality 
usually associated with motion picture 
reproduction and generally acceptable to 
the public, the receiver gamma should 
be about 2, so that the overall gamma 
of the system (which is the product of 
the transmitter and receiver gammas) 
will be about 1.6. When available film 
is transmitted, with its inherently in- 
creased gamma, it is necessary if the 
receiver adjustments and gamma are 
not to be disturbed at the changeover 
from studio to film transmission, to use 
a logarithmic or compressing amplifier 
at the transmitter which drops the over- 
all transmitter gamma to something be- 
low unity, say 0.8 again. This pro- 
cedure saves the cost of special tele- 
vision prints. In any case, in the 
United States, an overall transmitter 
gamma not too far below unity seems 
desirable with expansion (increased 
gamma) at the receiver. Fortunately 
the kinescope tends to have a gamma of 
its own in practice of about 1.2 or more, 
and this could be further increased if 
desired. 

The reproduced contrast range (ratio 
of maximum to minimum reproduced 
brightness) for separated areas of good 
size in the field is of the order of 50 -to -1 
in conventional kinescopes, and this can 
also be increased by the methods de- 
scribed in connection with kinescopes. 
The contrast range for smaller and 
closer areas in the field is substantially 
smaller, but more susceptible of im- 
provement even than that for separated 
areas. It should be added that, for an 
available brightness range in the re- 
ceived picture as determined by the 
kinescope and its circuits, the repro- 
ducible range of brightness of the 
original subject to be transmitted will 
depend on the overall gamma of the 
system, being least for high overall 
gammas and most for low overall 
gammas (which is merely another way 
of stating that the flat picture, with its 
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low gamma, compresses the brightness 
range of the original subject and thus, 
in a sense, enables a greater brightness 
range to be indicated in the reproduc- 
tion). 

Another matter to be considered in 
television pictures is the correctness of 
the perspective of the picture. Theo- 
retically correct perspective is obtained 
when the picture viewed at the receiver 
subtends the same viewing angle at the 
eye as the original subject would have 
subtended at the eye if viewed from the 
camera location. In practice, there is 
often deliberate deviation from this cri- 
terion. Wider angle lenses are used 
in the pick -up when it is desired to in- 
clude large nearby areas in the picture, 
or to exaggerate the perspective to give 
the impression of a larger set than is 
actually used, or to get the greater 
depth of focus which is obtainable with 
the shorter -focus wider -angle lenses. 
Narrower angle lenses are used when 
it is necessary to keep at quite a dis- 
tance from a limited area which is to be 
picked up (as in the television close -ups 
or photographic telephoto pictures), or 
when the ratio of the sizes of two per- 
sons or objects at somewhat different 
distances from the camera is to be kept 
closer to unity than would otherwise be 
the case. 

The smallest size which need seri- 
ously be considered commercially for 
the 441 -line television picture of today 
is about 3 x 4 inches, and this would 
be intended for use only in chair -side 
receivers viewed by one looker or a 
limited number of persons at a short 
distance. The next larger size of ap- 
proximately 3g" by 5" would normally 
be viewed from 2 to 4 feet from the 
picture. The 7$" x 10" picture, 
which is favored by many persons, is 
viewed preferably at distance from 3 to 
7 feet. Projected pictures as large as 
18" x 24" should never be viewed 
closer than 6 feet, and preferably from 
10 to 15 feet from the screen. Such 
projected pictures tend to show any 
inherent reproduction defects more ob- 
viously than the smaller pictures, and 
may accordingly present a relatively un- 
attractive appearance when closely 
viewed. 

The stray illumination in the room 
may be of the order of 0.1 -1 foot - 
candle (about 1 -10 lux). or more. It 
is of course desirable to prevent direct 
illumination from floor lamps and the 
like falling on the kinescope screen. 
While a minimum picture brightness 
of 4 foot -lamberts (that is, 1.3 candles 
per square foot) has been mentioned, 
higher brightnesses up to 15 -30 foot - 
lamberts have been claimed for recent 
direct- viewed kinescope screen images. 
The corresponding values recommended 
for projected motion pictures in theatres 
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are 7 -14 foot -lamberts (or 2.2 -4.5 can- 
dles per square foot). 

It has been claimed that actual pic- 
ture size is not particularly significant 
as compared with viewing angle. 
Otherwise stated, a picture which sub- 
tends a certain solid angle at the eye 
is alleged to have the same appearance 
and entertainment value regardless of 
its size within wide limits. Thus, a 
small picture viewed at a short distance 
supposedly produces the same effect as 
a much larger picture viewed at a con- 
siderably greater distance. It is be- 
lieved that there are several funda- 
mental fallacies in this line of reason- 
ing. In the first place, psychologically 
a small object, known as such, is rarely 
as impressive as a large object -a fact 
clearly brought out when viewing moun- 
tain ranges at a distance as compared to 
sand heaps nearby. It might be argued 
that such a psychological reaction is 
unreasonable, but it is simpler (and 
certainly more profitable) to please the 
audience than to argue with it. In the 
second place, the solid angle subtended 
by a picture at the eye of the observer 
changes as the observer moves his head 
toward and away from the picture. The 
change in this solid angle per unit for - 
ward or backward motion of the head 
is different for a large picture viewed at 
a distance as compared to a small pic- 
ture viewed nearby. There is reason 
for believing that such frequent and ir- 
regular changes in the viewing solid 
angle are unpleasant. In the third place, 
the eye must be focused on a picture 
for each position of the head if a person 
moves slightly and naturally toward 
and away from the picture. The major 
range of focusing of the eye has to be 
carried out for nearby objects. No re- 
adjustment of focus is necessary for 
slight changes in the distance of more 
remote objects. Accordingly, for na- 
tural back and forth motions of the 
head, the eye- focusing changes and re- 
sulting strain are greater for small 
nearby pictures. It must he remem- 

bered that a pure tngineering analysis 
of desirable picture size, while helpful 
if cautiously used, is definitely inade- 
quate. Man is not a geometric and 
optically- stationary object, without 
judgment, preferences or discrimination 
(as is sometimes assumed in over- 
simplified analyses). 

The apparent trend of television pic- 
ture sizes seems somewhat as follows. 
Table models will present pictures of 
approximately 7%" x 10" or smaller 
as a rule. Console models will in the 
main probably present pictures of 
about 7%" x 10" or larger. The rela- 
tionship between picture size and re- 
ceiver cost is one which will limit the 
rate at which picture sizes in the most 
favored groups of receivers will in- 
crease. 

Where mirrors are used to view the 
picture, the loudspeaker may be placed 
further from the floor. In addition, 
some of the controls least frequently 
used can be placed under the mirror - 
carrying lid. It is desirable that the 
surroundings of the picture in either 
type of receiver be kept relatively dark. 
Thus, in one European type of receiver 
of the mirror- viewing class the entire 
surroundings of the kinescope were cov- 
ered with dull dark colored leather. 
There is, however, some question as to 
whether a picture is most pleasant when 
viewed against a dead black back- 
ground, many persons insisting that a 
"dazzling" effect and eye strain result. 
Probably a desirable arrangement is to 
have a small amount of a soft -colored 
light (for example, amber, flame or 
orange light) falling on the television 
cabinet and screen surroundings. Mir- 
rors for viewing may be made of black 
glass, aluminum coated. Back -silvered 
clear -glass mirrors are undesirable be- 
cause of the possibility of a second 
fainter image being reflected from the 
front glass surface. In any case, mir- 
rors require a certain amount of main- 
tenance to keep their surfaces clean and 
bright, as well as free from the finger 

Frequency Measuring Service 
Many stations find this exact measuring service 
of great value for routine observation of trans- 
mitter performance and for accurately calibrat- 
ing their own monitors. 

MEASUREMENTS WHEN YOU NEED THEM MOST 
at any hour every day in the year 

R.C.A. COMMUNICATIONS, Inc. 
Commercial Dept. 

A RADIO CORPORATION OF AMERICA SERVICE 

66 BROAD STREET NEW YORK, N. Y. 

Still a 
Leader ... 

Introduced nearly two years ago, 
the DuMont Type 168 Cathode - 
Ray Oscillograph remains a favor- 
ite with laboratory workers and 
others desiring a popular -priced 
instrument with characteristics for 
serious work, mainly because: 

High -intensity five -inch cathode -ray tube, with 
medium -persistence screen readily observed in 
daylight and permitting photographic record- 
ing with standard commercial equipment. 

Two independent power supplies, with high - 
gain amplifiers for vertical and horizontal de- 
flection, eliminate interaction between deflec- 
tion axes. 

Voltage gain of 450 from two -stage vertical 
amplifier, permits working directlY from mi- 
crophone or vibration pickups. 

Amplified -type linear sweep covers a fre- 
quency range from 15 to 30,000 cycles per 
second. Sweep expansion permit. observing 
waves up to 500,000 cycles. Pattern size is 
entirely independent of sweep frequency. 

Incorporates return -trace blanking on cathode - 
ray tube grid. Resistance- capacity coupled 
synchronization operates positively over an 
extremely wide frequency range. 

Position controls for vertical anc horizontal 
centering of pattern conveniently provided on 
front panel. 

Completely self -contained, with all equipment 
supplied. Weight, only 31 lbs. May be oper- 
ated from 115.230 volt, 50.60 cycle power 
supply. 

Write for Latest Data. 

Øii P 9 

4 
Q` 

p 

PASSAIC NEW JERSEY 

Coble A ddrrss: WESPEXLIN, New York 
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marks of juveniles and other inquiring 
investigators. 

I -7 Tube Life 

The main group of tubes used in tele- 
vision receivers has substantially the 
same life as in ordinary broadcast re- 
ceivers. The kinescope life is particu- 
larly important because of its relatively 
high replacement cost. Projection kine- 
scopes are claimed to have an acceptable 
life but the heavier loading to which 
they are subjected is probably a limit- 
ing factor. As previously indicated, in- 
jury to the kinescope through a sta- 
tionary beam spot should be avoided by 
introducing protection against non -de- 
flection, particularly for the larger 
kinescope sizes. 

One limitation to kinescope life is the 
formation of the so- called "black spot." 
This is a discoloration or darkening in 
the center of the screen. It may appear 
in a few minutes or after many hours. 
It has been found that its color and 
rate of formation depend largely on the 
method of manufacturing the tube, the 
type of fluorescent screen, and the 
voltage at which the tube is operated. 
It is attributed to the impact of heavy 
negatively- charged particles on the 
screen (including such particles as 
oxygen, chlorine, or organic molecules 
like C2H2, or CN, that is, cyanogen). 
Since there is little that the user can 
do to prevent this effect, it should be 
handled by the kinescope manufacturer. 
One proposed method of avoiding the 
central "ion spot" is to use a beam gun 
pointed outside the edge of the screen, 
thus producing that spot in a non -image 
area. The electron beam itself is 
brought back to a normal central po- 
sition, preferably by a permanent mag- 
net suitably placed, and the usual line 
and field deflections are then conven- 
tionally applied to it. The conserving 
of the life of tubes was promoted in 
a certain European receiver by pro- 
viding an audible warning if the set 
were left switched on after the program 
stopped. A pilot light could be used 
for this purpose, but was found to be 
"distracting." 

1 -8 Power Supply and Local Interference 

As previously stated, the field fre- 
quency at the transmitter is accurately 
synchronized with the power -supply 
frequency. If the receiver is used on 
the same power circuits as the trans- 
mitter, only stationary patterns, shad- 
ings, or distortions will be produced as 
a result of induction from the power - 
supply circuits of the receiver into the 
video and deflection circuits. It is not 
meant to imply that such induction is 
desirable or even acceptable in the best 
quality pictures, but it is avoidable only 
by fully adequate shielding. The cost 
of such shielding is considerable, and 

there is a natural tendency to tolerate 
a certain amount of power -supply mod- 
ulation of scanning and picture delinea- 
tion. As mentioned, in districts where 
the receiver is on the same power sup- 
ply as the transmitter, the undesirable 
resulting effects are minimized. How- 
ever, if the receiver is used on a power 
supply of the same nominal frequency 
but not rigidly tied to the power sup- 
ply of the transmitter, slight frequency 
or phase shifts between the two power 
supplies will lead to slowly shifting and 
undesirable shadings, lack of interlac- 
ing, as well as "shimmy" (lateral shifts 
varying from top to bottom of the pic- 
ture in sinusoidal fashion, and variable 
with time). In direct- current districts, 
where alternating- current supply is 
most usually obtained through a motor 
generator or rotary converter, such ef- 
fects are exaggerated. It then becomes 
desirable to have a motor speed con- 
trol or its equivalent placed at (or at 
least controlled from) the receiver so 
as to reduce these effects so far as pos- 
sible. However, it may prove neces- 
sary and economic to produce special- 
ly well shielded receivers for non -syn- 
chronous a -c or d -c districts. Alter- 
natively, engineering means may be 
devised for the accurate frequency con- 
trol of local a -c generating sources. 

This problem presents a significant 
and pressing economic aspect since sec- 
tions of certain major cities (and, in 
particular, New York) are supplied 
largely with d -c power, and these very 
sections include as residents perhaps 
the outstanding groups of persons favor- 
ably economically situated and most 
likely to be prepared to purchase the 
more expensive television receivers. 
Accordingly attention to the problems 
of shielding here mentioned is econom- 
ically well justified. 

Among the more obscure sources of 
television interference or electrical 
noise is the high -voltage power unit of 
the receiver itself. Brush discharge in 
this unit may cause trouble; and such 
effects are reduced by avoiding moisture 
in the power unit (for example, by 
heating), keeping dust off exposed con- 
ductors, electrostatically shielding the 
unit with an excellent ground connec- 
tion to the shield, and avoiding small - 
diameter wires with sharp bends in the 
high- voltage circuit. Further, both the 
video amplifier leads and the interme- 
diate- frequency amplifier leads may 
radiate, causing interference in neigh- 
boring receivers and reaction effects in 
the same receiver. Suitable shielding 
again is an obviously indicated remedy. 

Local interference in television is 
more important in general than at- 
mospheric disturbances. Noisy house- 
hold devices or switches may cause 
some trouble. However, automobile 
ignition systems, oil -burner ignition cir- 
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cuits, and diathermy radiation or induc- 
tion are the present worst enemies of 
satisfactory television reception. Ob- 
viously automobile ignition can be 
handled only by systematic shielding, 
circuit design, and maintenance, and 
calls for a concerted, cooperating, and 
long -term plan on the part of the auto- 
mobile and radio industries. Inter- 
ference caused by diathermy equipment 
similarly calls for cooperation between 
the medical doctors, radio engineers, 
radio manufacturers, and diathermy 
equipment manufacturers. Much dia- 
thermy equipment is, in effect, a high - 
power u -h -f transmitter fed with raw 
a -c in the plate circuit, and capable of 
producing badly interfering radio sig- 
nals, in some instances over hundreds 
of miles. The nearby television looker 
in such cases is in an unhappy plight. 
Diathermy equipment if enclosed in 
shielded rooms (e.g., a double cage of 
copper gauze or the like) and with r -f 
chokes in the power -supply leads may 
become innocuous from the television 
viewpoint. Portable diathermy equip- 
ment presents a problem since, while it 
may be shielded, the applied terminals 
and power lines are available for radia- 
tion. The ingenious suggestion has 
been made that a shielding blanket be 
thrown over the equipment and patient 
in such cases. With the approaching 
advent of large -scale television and with 
thousands or even millions of lookers, 
a cooperative program along the above 
lines is much to be desired in the in- 
terests of all concerned. 

1 -9 Mechanico- opfical Receivers 

Intensive research has been devoted 
by numerous investigators to the ma- 
jor problems of the non -electronic type 
of receiver (that is, receivers whereby 
the picture is produced through a com- 
bination of mechanical and optical 
means, the light modulation having 
initially been achieved by the equiva- 
lent of a light valve, as for example the 
Kerr cell). In such receivers of early 
types, no great difficulty was experi- 
enced in producing pictures of mod- 
erate dimensions, of relatively low de- 
tail (60 -120 lines), and with adequate 
brightness. The difficulty which arose 
as the television art evolved was the 
generally highly unfavorable relation- 
ship between picture detail and bright- 
ness in this type of receiver. Other- 
wise stated, an increase in the number 
of lines of the picture of given size 
brought about an extremely dispropor- 
tionate and troublesome decrease in the 
brightness of the picture. It gradually 
became apparent that a combination of 
unusually effective and, to some extent 
novel optical expedients would be re- 
quired to increase picture brightness, 
and that even these might well prove 

(Continued on page 28) 
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MA11E:RN 
* New roller contact . prac- 

tically eliminates contact wear. * New glass- insulated wire . . . 

for positive dependability. * New large, copper, heat radi- 
ating disc ... for cooler oper- 
ation. * New copper alloy collector 
ring ... eliminates pigtails and 
loose connections. * Core type lamination . for 
maximum ruggedness and min- 
imum space. * New top and bottom mounting ... for panel, chassis, or bench 
service. 

Type 
Input Output 

Voltabe Voltage 

Maxi- 
Watts Am 

mum 
De. 

AD x. 
t. 

Lbs. 
Net 
Pelee 

FOR CONTROLLING: LinerV Mage, 
s, Lights 

Rectifier Output, 
Heaters, etc. 

- 
2 8 í7.S0 

V -O 115 volts 0 -130 230 

1 
10 7.50 special 

v volts 0-130 Variable voltage transformers for smooth volt- - 

1 
11 8.50 age control. VARITRAN units employ a 

v -i - 115 volts o-t3o 12 19.00 

V -t -M Ils volte 0-130 570 5 non- fusing roller contact to contact the exposed 

turns of an auto -transformer winding. Rugged 
570 5 11 9.00 

V_2 volts 0-130 
2.5 14 11.50 mer ,wi titi insulation to 

with 

V -2.B 230 volte 
o-28o 

850 

- construction is employed, 

iso 7.5 14 i4.00 
assure dependability. Output of 115 Volt unit 

V-3 115 volve o-lao 

850 
5 15.00 

V -3 -B 23ts1 0-250 
3.75 variable from 0-130 volts (230 Volt unit, 0 -260 v.) 

1250 ll 32 70.0o 
smoothly without interrupting circuit. Output volt - 

V -4 llvous 0-130 5 38 25.00 

v -a -B zao volta o-2ó0 1z5o 

17 45 
32.00 age independent of load. 

applies from 0 to 20 

V -5 115 volts 0-130 1950 - 
55 37.00 Maximum Amp. rating aPP 

-B 230 volta 0-280 1950 8.5 - 
3500 

30 90 60.00 and 95 to 130 volts. Between 
20 and 95 voltsncur- 

v -6 ns volta o-lao - 
90 30.00 rent rating tapers off to 50% 

- 3500 15 
V6_B 230 volts o-zóo 

120 87.00 65 v. point. 
v -7 Its volta 0-130 5000 

V-7-13 
zz Izo 9s.00 

230 volts 0-260 5000 Top and bottom mounting for Idbliedtomounted, 

or panel mounting. Ali units supplied 
except 

Approx. ADprox. Net with terminal strips as in Fig. 

Type MÓutput Dimensions Weight. Price (Fig. B) and V -IM (Fig. C. - - 
VL -0 

334 x4S4 x 33 5 áb.50 

7 6.50 OIOL e 

4Sj x 6 
VL -1 8.00 1 ' 

V 1. -3 1 x 6 1 
13.00 EÇ- +µ-- - 

{LS 11 4%x8 x6 

UNIVERSAL VARITRANS 

These VARITRANS have a 115/230 V. primary winding 

and a smoothly variable secondary from 0 -28 volts. Line 

voltage control can be effected for 102/140 V. or 197/243 

volts to 115 V. or 220 volts, respectively. The 28 volt sec- 

ondary can also be used for low voltage lights, cauteries, 

+rains, rectifiers, etc. The primary and secondary windings 

can be arranged 
toeffect aiableF2g20/115 or 115 

/220 volt 

arrangements. Appearance 

1 5 0 V A R I C K S T R E E T 
E X P O R T D I V I S I O N 100 VAR I CK STREET NEW YORK, N. Y. CABLES 'A R L A B" 
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DID YOU KNOW 

THESE FACTS 

ABOUT SOUND 

ENGINEERING? 

Did you know that 

-the moving element of the most modern 
lateral reproducer is so light that 6,700 
of them weigh only one pound total and 
the wire used in winding this extremely 
light coil is so fine that it contains 129,- 
000 feet to the pound? 

-a properly designed and constructed 
lateral reproducer delivers a perfectly 
uniform output from 30 to 10,000 cycles 
with constant velocity actuation? 

-a direct pull of 2,000 pounds is required 
to separate the poles of the new high 
density magnets used in modern per- 
manent magnet type speakers? 

-the sound produced from the rear of a 
loudspeaker and usually lost may be 
saved by operating the speaker in a 
Duo -sonic cabinet? 

-a stack of 640 diaphragms, each complete 
with voice coil, taken from the latest type 
high- frequency speaker units would tip 
the scales at just one pound? 

-because the maximum sector covered by 
a single high- frequency horn is only 
about 20 °, uniform sound distribution 
over larger areas can be accomplished 
only by grouping a number of individual 
horns into a multicellular horn? 

-it is possible to reproduce a 30 cycle note 
whose actual wave -length is 37 feet with 
a horn only 33 inches deep? 

-a modern dual -channel sound reproducing 
system which uses separate high and low 
frequency speakers, each confined to its 
most effective range, will respond uni- 
formly from 30 to 10,000 cycles ? 

-this same dual -channel system will de- 
liver from 4 to 6 times more sound vol- 
ume per watt of input than the usual 
single -channel system? 

-all these facts are vital considerations 
in every sound installation whether for 
theatre, audition room, cinema, public ad- 
dress, or private home? 

-equipment incorporating every feature 
described above may be obtained from 
the Lansing Mfg. Co., 6900 McKinley 
Avenue, Los Angeles, Calif.? 

-a letter from you to Lansing Mfg. Co. 
outlining your sound reproduction prob- 
lems will be gladly received and prompt- 
ly answered? 

-if you have not received the latest 
Lansing bulletins on sound -reproducing 
equipment you should write today for 
your copies? 

FLEXIBLE RESISTORS 

(Continued from page 10) 

There is no need for elaborate ceramic 
spacers or supports as would be the case 
with bare resistance windings. In other 
words, the Glasohm provides its own 
supports, and forms a complete heating 
element by itself. True, at elevated tem- 
peratures the spun -glass core and braid- 
ing will fuse into a solid mass in which 
the wire winding is firmly and perma- 
nently imbedded. The unit now has lost 
its flexibility, which it no longer needs 
in its permanent installation. This does 
not take away but rather enhances the 
desirability of such an element, since 
there is now the permanent fitting of the 
element to its particular job, and a closer 
contact established between winding and 
surrounding solid glass sheath, thereby 
providing maximum conductivity. 

Glasohms have already been applied 
successfully to such heating jobs as 
small electric soldering irons, hair 
curlers, immersion heaters and electric 
marking pencils. In radio, these minia- 
ture heaters may find uses in crystal 
oscillator ovens, where very little heat, 
but that heat accurately regulated, is 
required. Glasohms may be used as 
heating elements at temperatures up to 
1000 deg. F. 

PRECISION CATALOG 
The 1940 catalog of Precision test equip- 

ment illustrates more than 40 models in 
their new line. Available from Precision 
Apparatus Company, 647 Kent Ave., 
Brooklyn, N. Y. 

TELEVISION ECONOMICS 

(Continued front page 26) 

insufficient for the purpose unless there 
were also developed some form of lu- 
minous intensifier or light- storage 
means which would enable mechanico- 
optically- generated pictures of adequate 
size and brightness to be produced with 
high definition. This was the major 
problem encountered in this type of 
television; although other factors must 
be considered such as the cost and 
requisite accuracy of the optical sys- 
tem, the necessary motor speeds and 
their operating life, the need for avoid- 
ing changes in television transmission 
methods, (that is, the requirement that 
the mechanico- optical receiver shall 
pick up standard transmissions effec- 
tively), the nature of the light source 
and its replacements, and finally the 
care and cleaning of the optical system. 

As typical of advanced effort in this 
field, a particular European mechanico- 
optical receiver will be considered. Its 
distinctive parts include the following: 

(a) Split -focus optics. The design- 
ers of this receiver have used two sep- 
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arated cylindrical lenses with crossed 
axes, and therefore capable of focus- 
ing mutually perpendicular lines in two 
different planes. It has been stated 
that this reduces the scanner to 1/12th 
of the otherwise required size and per- 
mits its operation with larger lens 
apertures (producing brighter pic- 
tures). 

(b) Supersonic light control. This 
essential element of the system is a 
"light- storing" means. It consists of a 
transparent -walled cell filled with a 
suitable liquid. Waves in the liquid are 
produced by transverse excitation or- 
iginating in a vibrating quartz crystal 
which is itself actuated by a video- 
modulated carrier of the same frequency 
as the natural frequency of the crystal, 
the system being made non- resonant by 
passage of the vibrations through a 
damping layer on the crystal before en- 
tering the liquid and suitable later ab- 
sorption of the wave energy. A lens is 
placed on each side of the cell in the 
light path, and the lateral diffraction 
spectra from the cell are focused on 
the viewing screen as an image having 
a height of about one scanning line and . 

a width which is dependent on the 
length of the controlled liquid column. 
It is claimed that this arrangement 
supplies to the screen the accumulated 
light from about 200 elementary sources 
and thus produces an image having ap- 
proximately 200 times the otherwise ob- 
tainable brightness. Excitation energy 
for the cell is only 5 -10 watts. Inas- 
much as the velocity of the supersonic 
waves within the liquid in the cell 
changes as the temperature of the liquid 
rises, an adjustment is provided for 
^ompensation of this effect, by moving- 
the entire cell closer to the scanner as. 
the temperature of the liquid rises after 
continued operation. 

(c) Capillary high- pressure mercury- 
lamp. This intensely brilliant linear 
source of light is operated at 80 volts. 
and 3.5 amperes (or 300 watts, includ- 
ing incidental equipment losses). 

In the optical system, light from the- 
mercury lamp is focused on the light - 
control cell; then on the high -speed 
scanner (which is a polygonal surface 
of stainless steel) ; and thence after re- 
flection from the low -speed scanner to 
the viewing screen. The optical corn - 
ponents include the lamp, 6 lenses, the 
control cell, two scanners, and the 
screen. 

The sound receiver is of the 6 -tube 
r -f type. The 8 -tube picture receiver 
includes 4 tubes for r -f amplification, 
and 2 diodes for rectification and sepa- 
ration of the synchronizing impulses.. 
The modulating circuits for the light 
control consist of a video amplifier and 
oscillator, an r -f amplifier, and a d -c 
insertion tube The r -f amplifier output 
is modulated by the output of the video, 
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amplifier, thus producing two side bands 
5 -mc wide, and the modulated output is 
fed to the light control. 

The line- or horizontal -scanner motor 
runs at 30,375 rpm. This is a double 
motor including an asynchronous sec- 
tion for starting, and a synchronous 
section which is energized by the line - 
synchronizing signals. It is stated to 
be silent in operation ; and, with servic- 
ing, to have an operating life of several 
thousand hours. The frame- or vertical - 
scanner motor is a 1500 -rpm synchron- 
ous motor geared down to 250 rpm, at 
which speed the 12- mirror scanner is 
operated in order to provide the 50 fields 
per second which are standard in the 
local transmitter. 

The receiver includes as well power 
supply for the video and audio receiv- 
ers, for the lamp, for the asynchronous 
drive unit included in the high -speed 
scanner motor, for the synchronizing 
amplifier which supplies the synchron- 
ous drive unit of the high speed scanner 
motor, for the drive unit of the low - 
speed scanner motor, and for the modu- 
lated oscillator feeding the light con- 
trol. A total of 39 tubes is included in 
the receiver, which produces a picture 
18 x 24 inches in size, of high definition 
and adequate brightness. The further 
development and commercialization of 
such equipment may yield significant 
data as to the competitive position, un- 
der mass production conditions, and for 
equivalent picture quality, of mechanico- 
optical versus electronic television re- 
ceivers, particularly for the larger pic- 
ture sizes. 

Receivers of the type described above, 
but in larger form and using an arc 
lamp as the light source, have been ap- 
plied to theatre television. Other forms 
of mechanico- optical receivers for large - 
screen projection have been tried. In 
one European form the picture is di- 
vided into 3 adjacent zones, each of 
which is separately received and pro - 
jected abutting the next, that is, from 
a separate receiver with its own arc - 
light source and its own Kerr -cell light 
control. Another form which has been 
used in several instances consists essen- 
tially of a lamp bank, the fixed lamps 
in which correspond to the dot elements 
of the picture. These lamps are con- 
trolled in their illumination timing (and 
in some cases in their intensity) by 
elaborate synchronized commutators, 
the incoming synchronizing signals 
controlling the commutator rotation or 
switching and the incoming video sig- 
nals controlling the corresponding 
lamp brightnesses. This last- mentioned 
method is capable of giving extremely 
bright pictures but has certain obvious 
mechanical and electrical problems and 
limitations, particularly for high- defini- 
tion pictures. 

(To be continued) 
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Better performance of any machine de- 
pends largely on the relationship of one 
control element to another. From the 
simplest relay to intricate combinations - 
your control problem can best be solved 
using the experience, research and practice 
of a trained staff specializing in the design 
and production of coördinated controls. 

COMPLETE CONTROL ASSEMBLIES 
designed and built by experienced hands - will cut 
experimental costs to a minimum - speed deliveries! 

Cut experimental costs to a minimum by submitting your control prob- 
lems to Guardian Electric. Whatever you need -from the simplest 
small relay to complete control assemblies -can be compactly designed, 
completely fabricated and tested at Guardian- delivered in complete 
assemblies, ready for mounting in your machine. 

Any Quantity As You Want Them -When You Want Them! 

Let Guardian engineers work with you . for you. Ask us to make 
specific recommendations. Write for Catalog "C" Today! 

GUARDIAN © ELECTRIC 
1623 W. WALNUT STREET CHICAGO, ILLINOIS 

Type -R 
Steppiay Relay 

VPThe F -26 -2 Recorder itself 
provides simply for varia- 

tion of pitch and direction of 
cut. You don't need expensive 
feed screws. 

®Objectionable motor vibra- 
Lion is eliminated because 

the Fairchild F -26-2 Recorder 
has a floating motor mount. 

®You merely push a button 

to change instantly from 
331 r.p.m. to 78 r.p.m. and you 
get split- second timing at either 
speed. 

oThe 16" cast -Iron turntable 
is dynamically balanced and 

is driven by a synchronous mo- 
tor through a worm and gear. 

The Fairchild Standard, "No compromise with qual- 
ity" guides us always in making precision instru- 

ments. Our job is not done until you get maximum results... 

.. it had to satisfy Fairchild first" 

AERIAL CAMERA CORPORATION 
88 -06 Van Wyck Boulevard, Jamaica. L. I.. N. Y. 
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OCTOBER 

III 

will carry the 

EIGHTH 
ANNUAL 

RADIO 
ENGINEERING 

BUYERS 
GUIDE 

Communications 
Broadcasting 

Television 

Permanently established in the minds of the 
industry throughout the world, this Purchas- 
ing Directory has year -'round reference value 
and will be largely used in selecting sources 
of supply. 

This year the Directory, with its more 
than 9,000 (A.B.C.) circulation, is especially 
timely. It will reach every important buy- 
ing source in all parts of the globe at a time 
when communications equipment, home and 
auto -radio, components and tubes, test equip- 
ment, sound and recording apparatus and 
related products are in peak demand. 

BE SURE IT CARRIES YOUR SALES MESSAGE! 

Advertising Forms Close 
October 9th 

MAKE YOUR SPACE RESERVATION 
PROMPTLY 
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CORONA DETECTION 

(Continued from page 7) 

could be obtained and this indicated 
variation similar to the 60 -cycle curves. 
This seems reasonable in the light of 
other parallel 60 -cycle and radio -fre- 
quency behaviors shown in Figs. 4, 5, 
and 6. This indicates the importance of 
maintaining voltages below the point 
where even a pinpoint of surface corona 
discharge starts, because it will increase 
quickly to values dangerous to the in- 
sulation with small further increase in 
voltage. This would especially apply to 
the supporting blocks of insulating ma- 
terial used in high -voltage air con- 
densers and coils. 

The right -hand graph of Fig. 4 shows 
that the increase of voltage required to 
produce surface corona for increasing 
thickness of the insulating material is 
quite similar for commercial and radio 
frequencies. For a particular electrode 
design and type of insulation an em- 
pirical formula for minimum thickness 
of insulation for non -existent surface 
corona could be set up. For the 60- 
cycle case the equation is 

E - 1600 
t = , where t > .05 ", 

1500 
where t is the thickness in inches and 
E is the voltage above which corona 
would start. 

Taking the 1000 -kc curve, and being 
conservative, the dotted line is drawn in 
the minimum slope region of the curve. 
The expression would be 

E -800 
t= , (t>.05 ") 

325 
The curves for Fig. 4 were obtained 

for plate glass, but should hold for fairly 
smooth surface ceramic insulation, pro- 
vided its dielectric constant were the 
same as for glass. If the dielectric con- 
stant is greater, t should be increased 
in the same proportion. This is indi- 
cated by the comparative data for glass 
and ceramic samples of Figs. 5 and 6. 

Behavior with air pressure.-Varia- 
tion of surface corona starting voltage 
with increasing air pressure is shown in 
Fig. 5. The increase at 60 cycles and at 
radio frequencies is similar, except in 
the case of test sample N. The 60 -cycle 
curve leveled off at 10 lbs. pressure for 
sample N because this was porous 
ceramic material, and internal ionization 
discharge began at about 6000 volts. At 
radio frequencies surface corona dis- 
charge occurred below this value even 
at 30 lbs. pressure. It should be noted 
that the proportional increase in voltage 
required for corona discharge is not as 
great as the increase in pressure. At 
60 cycles the voltage increases some 50 
percent where the pressure doubles, but 
at 3000 kc the voltage is only 22 percent 
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Precision 
manufacturing 

facilities and correctly 

designed holders assure 

dependable 
frequency 

control for any fre- 

quency from 20 KC. to 

30 MC. For technical 

recommendations 
on 

standard or special 
ap- 

plications, 
a statement 

of your requirements 

will receive immediate 

attention. 
A technical 

catalog is available 
on 

request. 

SLIM 111 
UNION STATION BUILDING 

SIC COMPANY 
ERIE, VA. 

No compensating adjustments while 
the condenser "warms up" when a 

Lapp gas -filled unit is on the job. 
Also: practically zero loss, small 

space requirement, puncture -proof. 
Available in wide range of sizes 
for replacement in existing circuits. 
Write for descriptive literature. 

INSULATOR CO., INC. 

LEROY, N. Y., U. S. A. 

i 

SPEAKER GRILLE CLOTH 

i 

Complete assortment of patterns. 
Special colors and patterns made to order. 

Samples and prices furnished upon request. 
Shipments made from stock. 

A. G. HINTZE 
300 WEST ADAMS STREET CHICAGO. ILL. i 

UNIVERSAL 
Grasp -to -talk in single and double button, crystal and dy- 
namic models. Streamlined, rugged, compact, lightweight. 
Hand grasp controls circuit. For police cars, fairs, window 
demonstrations, p. a . amateurs, call systems, sports 
event, etc. Incl. 6 ft. cord. 
Spec. disct. to dealers and servicemen, enabling resale 
to schools and customers in their immediate territory. 

UNIVERSAL MICROPHONE CO., LTD. 
424 Warren Lane, Inglewood, Calif., U. S. A. 

: \N 
' \` - ,,,. \\ 

WE HAVE CROSSED 

THE THRESHOLD OF TOMORROW 

Twenty years of public service! In that time, wt; have 

sounded almost every existing phase of the communications 
field. In that time, we have seen our satisfied- customer -list 

expand to number discriminating buyers in every country 

of the world. 

As we have grown. so too have grown the dema Nis of those 

we serve. Industry: for new and better materials. Individ- 
uals: for finer instruments of reception. As our outlook 

broadened and plans to meet the new demands took shape, 

it was apparent that a name was needed to reflect the 

forward -looking spirit of this company. 

And so, today, Wholesale Radio Service Company becomes 

UUa.óio Wire Tale ision inc. 
There is significance in that combination of words which 

con be revealed only as we move out from the Threshold of 
Tomorrow, into the future of Communications. Result of long 

deliberation, here is why the name was chosen. word for 
word. 

RADIO: With radio broadcasting this company has 
steadily expanded. It was, and is, the backbone of our 
business. For in spite of today's radio magic, much still 
remains to be done. Naturally then, radio broadcasting 
will continue to engage our interests. 

WIRE: We believe the new technique of broadcasting 
by wire will one day encompass the transmission of both 
sight and sound. Every current technological development 
points toward this end. 

TELEVISION: With this art a boundless field of human 
relations has been opened. Whether Tomorrow's televised 

programs be received by radio or wire, it is our aim to 

offer the finest services available anywhere. 

Our now name thus embodies all of those important factors 

which in the very nature of things must hence -forward com- 

prise our business. Already several associate enterprises in 

control of important patents relating to the communications 

field hove been merged with this company. 

Conscious of our great responsibility, plans are even now 

underway to expand the number of Radio Wire Television 

Inc. retail outlets. This step will place local branches at the 

service of all interested in finer entertainment, better prod- 

ucts and lower costs. Long ago, we established a STAND- 

ARD of SERVICE. To keep your confidence in us, we pledge 

ourselves to surpass that Standard in the future. 

tiabio Wire Television lac. 
formerly WHOLESALE RADIO SERVICE CO., Inc. 

NEW YORK CHICAGO ATLANTA 

BOSTON NEWARK BRONX, N. Y. JAMAICA, L. I. 

Radio Wire Telesision Inc., is licensed by arrangement with Electrical 
Research Products Inc., under patents of Western Electric Company, 
Bcll Telephone Laboratories, Inc., and American Tel. & Tel. Co. IJ 
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01111MOT1 
Rheostats- Resistors -Tap Switches 

Sound Design and Construction! 
Continuous Trouble -Free Ser- 
vice! Time- Proved in Countless 
Installations! Stock or Special 
Models! 

RHEOSTATS 
Unequalled for perma- 
nently smooth, gradual, 
close control. All -por- 
celain vitreous enamel 
construction - nothing 
to smoke, char, shrink 
or shift. Available in 
sizes from 25 to 1000 
watts, in many re- 
sistances. 

DIVIDOHMS 
You can easily adjust 
the resistance or secure 
odd resistance values 
quickly; easily tapped 
where needed. Ideal 
voltage dividers. Sizes 
from 10 to 200 watts. 
Resistances up to 
100,000 ohms. 

TAP SWITCHES 
New efficiency for high 
current circuit switch- 
ing. All -enclosed 
ceramic construction, 
with silver - to - silver 
contacts and "slow- 
break," quick -make 
action -for alternating 
current use. Four sizes 
from 10 to 75 amperes. 

FIXED RESISTORS 
Accurately wire -wound 
and permanently pro- 
tected by Ohmite Vit- 
reous Enamel. Avail- 
able in Fixed or 
Adjustable-Regular 
or Non- Inductive- 
General- Purpose or 
Precision Types. 

BROWN DEVILS 
Extra -sturdy, small 
size, wire -wound vit- 
reous- enameled resis- 
tors for voltage drop- 
ping, bias units, bleed- 
ers, etc. 10 and 20 
watt sizes; 1 to 100,000 
ohms. 

Send Today for Catalog 17. 

OHMITE MANUFACTURING COMPANY 
4869 Flournoy Street, Chicago. U. S. A. 

©ll=llMllT1 
RHEOSTATS RESISTORS TAP SWITCHES 

for double pressure. Sample M is of 
the same thickness as the pyrex glass 
sample, PG, but its dielectric constant 
is 25 percent higher, and therefore the 
surface corona discharge starting volt- 
age is lowered some 25 percent. Sample 
N had a lower dielectric constant but a 
rough surface and porous structure. The 
triangular points just below the 935 - 
kc curve for pyrex glass show results 
obtained with nitrogen in the test cell. 
For this gas the corona starting voltage 
was about 5 percent lower than for air 
at the same pressure. 

Variations with Frequency. -Fig. 6 
shows the decrease of surface corona 
discharge voltage with frequency in- 
crease. The samples were of the same 
material as for Fig. 5. The decrease 
with the available test frequency in- 
crease was always consistent, and the 
lower radio- frequency values compared 
with those at 60 cycles are compatible 
with the results of Fig. 6. No explana- 
tion was found for the humps in the 
plain edge cylinder electrode curves. 

5. Detection of Internal Ionization Discharges 

Artificial Void. -A gaseous air film 
or void was prepared in a laboratory 
test piece by boring a depression about 
1/70" deep in the surface of a glass 
plate, the depression being about %" 
diameter. A thicker piece of glass was 
then placed over this and the edges of 
the two glass plates were hermetically 
sealed against air pressure with bees- 
wax. Fig. 7 shows the construction. 
The test piece was then placed between 
curved edge cylinder electrodes [see 
Fig. 3, (c)] and 60 -cycle voltage ap- 
plied in the pressure testing cell at 30 
lbs. pressure to prevent surface corona. 
At a certain voltage an electrically de- 
tectable discharge was obtained, then a 
piece of solid glass of slightly less thick- 
ness was substituted, but no discharge 
was detectable at twice this voltage. 
This is definite proof that in the case 
of the laboratory test piece of Fig. 7 
there occurred an ionization discharge 
in the artificial internal void. Next the 
above test was repeated at 1365 kc with 
a similar result. The data is as follows : 

At 32 lb. pressure 3100 volts at 60 
using special test cycles 
piece with gase- 3000 volts at 1365 
ous void lkc 

6000 volts required 
for surface corona 
at 60 cycles 

At 32 lb. pressure Surface corona dis- 
using solid glass charge voltage at 
control 1365 kc could not be 

reached -4000 volts 
Iwas maximum 

When testing for ionization dis- 
charges in gaseous voids or porous 
spaces in insulation at either radio fre- 
quencies or at 60 cycles it is absolutely 
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GOAT 
form fitting 

TUBE SHIELDS 
There is a Goat 
form -fitting tube 
shield for every 
type of radio re- 
ceiver ... Auto, 
Battery, AC -DC, 
phono -combination, 
communication re- 
ceivers, etc. 

Six types answer the 
shielding problem 
for the several hun- 
dred standard Amer- 
ican receiving tubes. 

GOAT RADIO 

TUBE PARTS 
Incorporated 

A Division of the Fred Goat Co.. Est. 1893 

314 DEAN ST., BROOKLYN, N. Y. 

necessary to eliminate all chance of sur- 
face corona discharge. This is best at- 
tained by using the special silvered de- 
pression test piece of Fig. 3, (d), and 
curved edge cylindrical electrodes 
closely fitted into the depression so as to 
leave no electrode surface discontinui- 
ties at the point where the electrode 
touches the insulation material. Even 
then slight surface corona will occur at 
sufficiently high voltage, due to in- 
creased electrostatic flux entering the 
glass at the edge of the depression, and 
it is very desirable to carry out the 
test in a pressure cell, using an air 
pressure of at least 30 lbs. per square 
inch. Such a testing cell is shown in 
Fig. 2. It should be mentioned that the 
well -known guard ring is of no value 
in the direct detection of internal ioniza- 
tion discharge, because any type of dis- 
charge from the guard ring will affect 
the active test circuit by capacitance 
connection. This has been adequately 
proven in previous work Immersion 
in oil greatly increases the voltage for 
surface discharges, but oil cannot be 

(Continued on page 38) 

HICKOK CATALOG 
Hickok Electrical Instrument Co., 10514 

Dupont Ave., Cleveland, Ohio, have issued 
a catalog, No. 12, illustrating and describ- 
ing their new radio and television test 
equipment. Copies may be obtained directly 
from Hickok. 
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THE MARKET PLACE 

SOLDERING IRON BRACKET 

The Model Sll3 Kester soldering iron 
bracket is shown in an accompanying il- 
lustration. It is designed to hold any elec- 
tric soldering iron at the most convenient 
height and angle. The iron holder can be 
set anywhere within the 12" height of the 
bracket - adjusted to any angle within a 
360° range. All parts are made of cold 

rolled steel or malleable iron. Wing screws 
control all adjustments. Kesler Solder Co., 
4201 Wrightwood Ave., Chicago, Ill. 

PHONO MOTOR 

Universal Microphone Co., Inglewood, 
Cal., has announced a new synchronous 
motor in its recording division. It is an- 
nounced as a synchronous condenser start 
and run 110 -volt, 60 -cycle motor giving 
78 rpm on vertical shaft for steady play- 
back. Condensers are also available for 
50 or 25 cycles. 

STANDARD SIGNAL GENERATOR 

The Model 54 is the first new measur- 
ing instrument to be announced by a re- 
cently formed -group of Boonton engineers. 
It has been designed to fill the need for a 
compact, versatile, and accurate laboratory 
signal generator embodying the latest de- 
sign features and techniques. To achieve 
speed and convenience in radio receiver 
measurements, all scales and meters are 
direct reading, controls have been reduced 

to a minimum, pushbutton coil switching 
is employed, and a motor drive on the 
tuning condenser permits rapid traverse 
of the frequency scale. A master oscilla- 
tor -power amplifier circuit, in which the 
tuned amplifier circuit is modulated, per- 
mits modulation depths up to 100 %, from 
either an internal 400 -cycle or an external 
variable -frequency source. The carrier fre- 
quency range is 100 to 25,000 kilocycles, 
and the output voltage range 0.1 micro- 
volt to 1.0 volt, across low impedance. 
Microvolts, Inc., Boonton, N. J. 

HICKOK VOLTMETER 

The Hickok Model 210X is a bench 
tester with the zero -current voltmeter. 
Additional ranges are added (at 88,888 - 
ohms- per -volt) to 1,000 and 10,000 volts. 
A 2.5- and 25 -amp range ; a -c and d -c volt- 
age ranges (at 1,000 -ohms- per -volt) to 
2,500 volts ; d -c ma ; ohms to 50 meg; 
capacity to 200 mfd; db and power con- 

sumption tests 
the instrument. 

For more information and prices on this 
and other Hickok instruments write to 
Hickok Electrical Itutrutnent Co., 10507 
Dupont Ave., Cleveland, Ohio. 

are additional features of 

«I : 

Pat. 2,167,237 

NEW TECH ATTENUATOR 
The only and original vertical 

(mixer attenuator. The greatest 
Llidevelopment in the sound con - 
Ftrol art of recent date. No 
other attenuator has all the ad- 
vantages of this unit. New low 
price. 

Write for Bulletin 372 

TECH LABORATORIES 
7 Lincoln Street, Jersey City, N. J. 

J 
'WE Pi 

ADDS 

50% 
to coverage and 

sales effectiveness 

Our advertising promises for 
increased performance and 
efficiency are backed up once 
again by the amazing results 
enjoyed by WIBW- Topeka, 
Kansas. Says WIBW, "The 

ultra - modern transmitter, 
antenna and ground system 

is the newest and most effi- 
cient type in America." The 

445 -foot LINGO RADIATOR 
is one of the tallest of this 
type in the world ... and is 

added proof to alert engi- 
neers that Lingo claims of low 
cost and plus performance 
are based on actual results 

and are strictly "as adver- 
tised"! 

Complete Technical Folder 
Senf On Request 

Write for your ropy and send 
complete details on location, 
power and frequency of station, 
so we can show you how Lingo 
can meet your particular re- 
quirements. Nn obligation, of 
course. 

JOHN E. LINGO 

& SON, INC. 
Dept. C -9 Camden, N. J. 

LINGO 
VERTILA 

RADIATORS 
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4i1 

FERRIS MODEL 18 -B 

MICROYOLTER 
Combination of coils to cover the range 
of 4 to 150 megacycles. 
Special coil for the 8.2 to 14.3 mega- 
cycles Television band. 
Ferris transmission line output system. 
Write for bulletin C -18B for complete 
details. 
Circulars on Signal Generators and 
Noise Meters are available on request. 

FERRIS INSTRUMENT CORPORATION 
BOONTON, NEWJERSEY 

SOLAREX CAPACITOR 

Solar Manufacturing Corporation, Bay- 
onne, N. J., presents to radio amateurs a 
new type of oil -filled capacitor for gen- 

eral transmitting use. This unit, available 
in all standard values, is called Solarex 
Type O. Built of paper sections which are 
oil- impregnated under high vacuum. Care- 
fully insulated assembly rigidly held in 
round metal cans, oil -filled and hermeti- 
cally sealed. Terminals are high quality 
porcelain in stand -off insulators. Mount- 
ing accomplished by detachable rings. 
Units may be used either upright or in- 
verted. Descriptive literature obtainable 
by writing direct to Solar. 

OH MITE TANDEM ASSEMBLIES 

Tandem assemblies of 2, 3, 4 or more of 
the new Ohmite power tap switches are 
available from Ohmite Manufacturing Co., 
4835 Flournoy St., Chicago. These tandem 
assemblies may be used to switch both sides 
of a single -phase line or to switch all 

i 
THE NEXT MONEY -MAKER 

FOR BROADCASTERS "cti 19351F. r. L., Inc 

Investigate the potential earning power of 
Finch Facsimile -the system that prints 
news of the world in the home -while it 
happens! 
New equipment now available reproduces 
2, 4 or 5- column newspaper format at 
speeds up to 20 square inches per minute. 
Press matter, drawings, photos and com- 
plete advertisements are reproduced full - 
size in fine detail. 
Finch Facsimile can be used with radio, 
landlines and suitable cable circuits with 
equal facility. Operates from any source 
of power and is completely self -syn- 
chronizing under all service conditions. 
Radio engineers and executives are in- 
vited to inspect Finch Facsimile Sta- 
tion W2XBF i 

n 
operation daily at 

1819 Broadway. 

FINCH 
TELECOMMUNICATIONS, INC. 

BENDTX, N. J. 

N. Y. Sales Office: 1819 Broadway Circle 6 -8080 

phases of a 3 -phase line ; to provide simul- 
taneous control of separate circuits and for 
other applications. 

11912.4.;. .. 

itaii4144i 

Those who make an art 
of living depend on 
this world famed hotel 
as the very embodi- 
ment of gracious serv- 
ice, true refinement 
and dignified hospitality. 

Under the same 
Management as 

The Gotham 
NEW TORN CITY 

The Drahe 
CHICAGO 

The Fuanshire 
EVANSTON. Ill. 

TheTown house 
LOS ANGELES 

A. S. Kirkeby 
Managing Director 

The Blackstone 
Michigan Avenue CHICAGO 
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Special 
Weekly 
Rates 

To the World's Fair Grounds 
from the World's Play Ground 

En route to the Fair, make it a point to $ ROOM 

visit Atlantic City, where a stay at the MEALS 

cosmopolitan Hotel Chelsea will add & BATH A 
pleasure and interest to your trip ... A ROOM J ONLY 
pause amid the friendly hospitality of J & BATH 
The Chelsea will provide that restful in- Per Person 2 in 

terval you need before "doing the Fair." a Room -Daily 
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The hea t of the 280 tube 

WILBUR B. DRIVER CO. 
NEWARK, NEW JERSEY 

DUPLEX RECORDER 
The answer to the quest for constant speed 

Positive Drive Sound on Disc Recording Equipment 
Sync. -Drive for 16 mm hand crank camera, optional 

DUPLEX RECORDING DEVICES CO. 
514 WEST 36th ST. NEW YORK, N. Y. 

AUDIO TRANSFORMERS 
FO R 

PERFORMANCE and ECONOMY 
QUALITY SERIES -Today's highest standards for 

performance and usability. Used in broadcasting, 
recording and wherever the best is required. 

ECONOMY SERIES - High fidelity transformers, 
having greatest application in high -grade equip- 
ment which must be built at moderate cost. 

SPECIAL AUDIOS -Made to comply with all your 
specifications. 

POWER TRANS- 
FORMERS - From 
the smallest to sev- 
eral KVA. Built to 
your exact require- 
ments. 

Write Today for Catalog 

AUDIO 
DEVELOPMENT 

COMPANY 
123 Bryant Avenue, No., 

MINNEAPOLIS, MINN. uD lo 

We manufacture a complete line of equipment 
Snot Walden, electric, from y< to 500 KVA; 
Transformers, special and standard types; Incandes- 
cent Lamp Manufacturing Equipment: Radio Tubes. 
Es -Ray, Cathode Ray, Photo Cells, Electronic 
Equipment Vacuum Pumps, etc. Tungsten Slugs, 
Rod and Wire Manufacturing Equipment; General 
Glass Working Machines and Burners; College 
Glass Working Units for students and laboratory; 
Photo -Flash Lamp Equipment; Neon Sign Manu- 
facturing Equipment; Thermos Bottle Equipment; I 

Wire Butt Welders. CHAS. EISLER, Pres. 

EISLER ENGINEERING COMPANY 
741 -750 So. 13th St. (Near Avon Ave.) Newark, New Jersey. 

SIGNAL GENERATOR 

Precision signal generator, Series E -200, 
features a substitution method for radio 
receiver alignment. The E -200 supplies its 
own a -v -c voltage. Six bands from 110 kc 
to 72 megacycles. Direct reading. Maxi- 
mum 1% deviation on all bands under 
widely varying climatic conditions. 400 - 
cycle sine -wave oscillator, independently 
controlled. Calibrated modulation control 
provides 0 -100% modulation of r -f signal. 
Precision. Apparatus Company, 647 Kent 
Ave., Brooklyn, N. Y. 

TRANSFORMERS 

Recently announced by Audio Develop- 
ment is a quality and economy series of 
high -fidelity transformers. Although these 
transformers were produced for several 
years as custom built units, comprehensive 
groups of input, output, impedance, and 
other transformers are now available as 
standard units. All of these transformers 
are said to have flat response characteris- 
tics, and a high degree of longitudinal 
balance. Humbucking contruction, special 
cases, and alloy shields are used to reduce 
hum pickup. Also featured are sturdy 

terminals, easily accessible for wiring. In 
addition to listed transformers, a wide 
range of special transformers, such as 
special impedances, multiple winding, Hy- 
brid, odd -shaped transformers for replace- 

ment purposes, etc. can be supplied prompt- 
ly. Audio Development Co., 123 Bryant 
Ave., North, Minneapolis, Minn. 

ELECTRIC COUNTERS 
C. P. Clare and Co., Lawrence & Lamon 

Avenues, Chicago, Ill., announce their new 
electric counters: type C for direct cur- 
rent up to 110 volts ; type A for alternat- 
ing current up to 110 volts, 60- cycle. These 
counters are capable of counting up to 600 
counts per minute. 
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VETERAN WIRELESS OPERATORS 

ASSOCIATION NEWS 

W. J. McGONIGLE, President RCA Building, 30 Rockefeller Plaza. New York, N. Y. H. H. PARKER, Secretary 

TO THE FRIENDS OF DR. LEE DE FOREST: 

THE Veteran Wireless Operators As- 
sociation and the Institute of Radio 

Engineers, together with several other 
interested organizations, are sponsoring 
"De Forest Day," Friday, September 22, 
1939, at the New York World's Fair as a 
fitting testimonial to the outstanding 
achievements of Dr. Lee de Forest in many 
humanitarian fields. 

You are cordially invited to share this 
event with us. Dr. de Forest is the ac- 
credited inventor of the device -the vacuum 
tube -which has made modern radio and 
its associated arts what they are today, 
and he is the holder of over three hun- 
dred patents in this and other fields. His 
outstanding accomplishments merit this 
tribute. Dr. de Forest now resides in 
California and his appearances in the East 
are few, so this is a rare opportunity for 
you to pay your respects and be greeted 
personally by him. 

Please do what you can to bring this 
event to the attention of all interested 
parties. You can materially advance the 
work of the committee by selling one, two, 
or ten tickets to the dinner. Tables of ten 
may be reserved in advance. Your co- 
operation will be gratefully appreciated. 
Tickets must be purchased in advance. 

Every time you turn on your home ra- 
dio, de Forest's "Grid" brings you amuse- 
ment and information from all the world. 
Why not, in return, bring a little belated 
pleasure to him by participating in this 
recognition by his fellow workers and 
friends of his pioneer achievements? 

We look forward with pleasure to greet- 
ing you at the Fair on de Forest Day. 

Dinner tickets, including admission to 
fair and Merrie England village -$5.00. 
Available from: -Veteran Wireless Opera- 
tors Association, Radio City, N. Y.; In- 
stitute of Radio Engineers, 330 West 42nd 
St. and at the IRE convention at the Penn- 
sylvania Hotel. 

AWARD 

On the evening of de Forest Day at the 
Fair at the Jubilee Dinner an engrossed 
Scroll of Honor enumerating the accom- 
plishments of Dr. de Forest in many fields 
and signed by the Presidents of scien- 
tific organizations in those fields will be 
presented to Dr. de Forest in recogni- 
tion of his outstanding devotion to scien- 
tific achievement throughout a long and 
colorful career. Will you be there to add 
your tribute to that of many other of his 
friends and associates? 

Further excerpts from the "Story of 
de Forest" as recorded in the VWOA 
1939 Year Book follow : 

"'During the early months of 1907,' 
writes Frank Butler, Doe's first assistant, 
'we worked in two little rooms in the loft 
of the Parker Building in New York, 

Dr. Lee de Forest in whose honor the 
Veteran Wireless Operators Associa- 
tion, Institute of Radio Engineers 
and several other organizations are 
sponsoring "de Forest Day," Septem- 
ber 22, at New York World's Fair. 

trying to perfect the first audions. The 
tubes were made by McCandless, and the 
first types had a long bulb with a cande- 
labra base, and red -and -green- covered wires 
leading from the top. 

" 'The first tests were very discourag- 
ing, as the tubes would last from a few 
minutes to a few hours. "The secret of 
making these tubes hold up," said Doc, "is 
to get an absolute vacuum in them." "Then 
you will have to study the theory of the 
glowworm," I said, and Doc laughingly 
replied, "All right, Frank, start getting 
wormy right away." 

" 'In the first tubes, we used a metal 
plate, and coiled wire grid, the former 
being called the "metal terminal" and the 
second the "wire terminal." One day Doc 
told us to change the names, to call one 
the "wing" and the other the "grid," for, he 
said. "it looks just like a grid." "And re- 
member, boys," he added, "the red goes to 
the plate and the green to the grid." That 
is how "G for green and G for grid" or- 
iginated. 

" 'In that same year of 1907, de Forest 
and Butler were testing out their first 
wireless telephone transmitters, which used 
an arc generator. These were the fore- 
runners of the sets installed in the U. S. 
Navy ships just prior to their Round -the- 
World cruise. The New York Navy Yard 
wireless operator was copying code, when 
all at once he heard music in his head- 
phones. He called to his chief "there are 
angels singing in the air." The chief 
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listened in, and later telephoned the New 
York Herald, which ran an article on the 
mysterious sounds. 

'Doc was coming downtown (in the 
subway) next day, and read of the matter 
in his morning paper. At once he called 
up the paper and acknowledged paternity. 
As a result of the ensuing publicity, a story 
on the new method of communication ap- 
peared in the Literary Digest. in the issue 
of June 15, 1907.' " 

The following is the biographical sketch 
of LEE DE FOREST IN WHO'S WHO 
IN COMMERCE AND INDUSTRY: 

"Dir., Lee De Forest Laboratories ; b. 
Aug. 26, 1873, Council Bluffs, Ia. ; s. 
Henry Swift and Anna Margaret (Rob- 
bins) de Forest ; ed. Mt. Hermon Boys' 
School ; Yale University (Sheffield Sci- 
entific School). Ph.B., Ph.D., D.Sc., 
ScD. ; m. Marie Mosquini, Oct. 3, 1930. 
Formerly Vice -Pres. and Scientific Direc- 
tor American De Forest Wireless Tele- 
graph Co. ; Pres., Radio Telephone and 
Telegraph Co. ; Pres., De Forest Radio 
Telephone Co. ; Pres., de Forest Phono- 
film Corp. (New York City) : Vice -Pres., 
American Television Laboratories (Los 
Angeles, Calif.). Patented in U. S. and 
foreign countries 300 inventions in Wire- 
less Telegraphy, Radio Telephone, Wire 
Telephone, Sound -on -film talking 
pictures, High speed Facsimile and 
Picture Transmission and Television, 
also in "Radio- Therapy" for physicians. 
Inventor of the 3- electrode (radio) Tube, 
as radio detector, radio and Telephone 
Amplifier, and as oscillator in "feed- back" 
or regeneration circuit. Inventor of "noise- 
less recording" positive prints in talking 
pictures, "glow- light" recording of sound 
on films, etc. Was first to broadcast by 
radio, beginning with the voice of Caruso 
in 1910, and in 1916 first radio news broad- 
cast, first entertainment radio programs, 
by phonograph and singer. 1910 -20; 
established first broadcast station, 1916. 
Called the "Father of Radio." First 
to publicly show sound -on -film programs 
in theaters (Rivoli Theater, New York 
City, Apr. 1923). Awarded Gold Medal, 
World's Fair, St. Louis, 1904, Pana- 
ma Pacific Exposition, San Francisco, 
1915 ; Medal of Honor, Institute of Radio 
Engineers ; Elliot Cresson Medal, Franklin 
Institute ; John Scott Medal, City of Phila- 
delphia ; Prix La Tour, Institute of France. 
Cross of Legion of Honor, Fellow, Ameri- 
can Institute of Electrical Engineers : Fel- 
low and Founder, Institute of Radio En- 
gineers. Mem. Society of Motion Picture 
Engineers ; Yale Engineering Society; 
Sigma Xi ; Aurelian Honor Society of 
Yale. Hobby : Mountain climbing. Author 
of various scientific papers in Journals of 
Radio and Electrical Engineering, Frank- 
lin Institute, Physicians' Journals, etc. 
Res. ; 8190 Hollywood Boulevard. Office: 
5106 Wilshire Blvd., I.os Angeles, Calif." 
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CONSTANT VOLTAGE 

TRANSFORMERS 
... for communications- television- 
facsimile - voice. Dependable, con- 
stant, instantaneous, automatic supply 
voltage insures reliable performance 
for all communication equipment. The 

Sola Constant Voltage Transformers 
provide unlimited flexibility of de- 
sign for any application. 

also 
AIR COOLED INDUSTRIAL 
TRANSFORMERS - INSULATED 

and AUTO TYPES 
LOW VOLTAGE SIGNAL and 

CONTROL TRANSFORMERS 
FLUORESCENT LAMP REACTORS 

MERCURY VAPOR LAMP 
TRANSFORMERS 

OIL BURNER IGNITION 
TRANSFORMERS 

FILAMENT and HIGH VOLTAGE 
X -RAY TRANSFORMERS 
DOOR -BELL and CHIME 

TRANSFORMERS 
WRITE FOR CATALOG SM -22 

SOLA ELECTRIC COMPANY 
2525 CLYBOURN AVE. CHICAGO, ILLINOIS 

BARGAIN 
NEW TRANSCRIPTION 

UNIT 

25 lb. 16" accurately 
machined and balanced 
turntable. 
Special wow and vibra- 
tion damper. 
Ball bearing tone arm 
-adjustable needle 
pressure. 
Two -speed Drive. 
1/6 H.P. Synchronous 
motor -very quiet. 
Price -$60. 

BOX 1 BOONTON, N. J. 

IEZO Electric Crystals Exclusively 
Quality crystals for all practical frequencies sup- 
plied SINCE 1925. Prices quoted upon receipt - of your specifications. = Our Pledge: QUALITY FIRST 

SCIENTIFIC RADIO SERVICE = UNIVERSITY PARK HYATTSVILLE, MD. 

LONG 
LIFE 

SMOOTH 

SILENT 

A Complete Line 
For Every Purpose 
Radio Engineers have learned from experience that Pioneer Gen -E -Motor 
Corporation's dynamotors, gen -e- motors and converters provide the last 
word in dependable power supply units for air craft, police, marine and 
auto radios and public address systems. They are available in a wide 
range of capacities for every requirement. Designed and constructed- to give 
maximum long life and service. Light weight and compact. For complete 
information fill out and mail coupon below. 

PIONEER GEN -E -MOTOR CORPORATION 
Dept. R -5 -I, 466 W. Superior Street, Chicago, III. 

Please send 1110 "Pincor" Silver Band Dynamotor 
I Sheets. 

Catalog tine Data 

I Name 
Addre =. 

City State 

The combination of high tensile 
strength that assures a lasting bond. 
and faster, cleaner work made Dos - rible by quick - acting Our of pure water 

white rosin, has given Gardiner Rosin -Core Solders an 
outstanding reputation for efficiency and economy on radio 
work by expert or amateur. Yet. clue lo modern production methods and big sales Gardiner Solders cost less than even ordinary kinds. Made in various anus and 
core sizes ... end In gauges a, small as 1/32 of an inch ... in 1. 5 and 'M lb. spool.. 
Eastern Sales Office and Warehouse: DAVID M. KASSON & CO.. 401 Broadway. N. Y. 

4a, CAMPBELL AVENUE CHICAGO. ILL. 

Are You Trying to KEEP or I M PROVE YourJob? 

JUST OFF 
THE PRESS! 

Nero 48 -page illus- 
trated booklet, "A 
Tested Plan for a 
Future in Radio and 
Television.' Write 
for your copy today. 

INSURE YOUR FUTURE 
WITH C.R.E.I. HOME -STUDY 
TRAINING IN PRACTICAL 

Radio and Television 
Plenty. of "pretty good" radiomen, hut new 
developments in radio and television have 
put a real value on men with ability. CREI 
technical training can help you impro ,e your 
knowledge and prepare for the big jobs and 
big salaries that go with them. Writing for 
complete details will not put you under 
any obligation. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Dept. CO -9 

3224 16th St., N.W., Washington, D.C. 
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IN ELECTRICAL APPARATUS WITH 

IDEAL Jumbo Cleaner 

BLOWS - VACUUMS - SPRAYS 

Delicate com- 
m unication 
equipment and 
machinery must 
bo kept free of 
dust and dirt. 
Many commu- 
nication offices 
and radio sta- 
tions are mak- ing this a 
quick, routine 
lob by using the Ideal Jumbo Cleaner. Does not 
harm the most fragile equipment or change deli- 
cate adjustments. 
POWERFUL -Blows high velocity, low pressure 
dry air stream at 24.200 ft. per minute. Full 
1 H.P. motor. Sprays paints, lacquers. oils, in- 
secticides. 
PORTABLE -Weighs only 19 pounds. Plugs Into 
any light socket. 
EFFICIENT -Dry air stream reduces rotting, cor- 
rosion and rust. 

Ask for Free Trial I)emonctration 
Electrical Products Division 

IDEAL COMMUTATOR DRESSER CO. 
1062 l'a rk Avenue Sycamore, Illinois 

SHALLCROSS 
High voltage measurement -now such a neces- 
sary part of television design -is an old story 
to the Shallcross Manufacturing Company. 

The Shallcross line of kilovoltmeters- ranging 
from one to two hundred kilovolts -have been 
used for years by other branches of the elec- 
trical industry. The dependability, accuracy and 
fair price of these instruments has been 
proved. 

Let Shallcross answer your high voltage meas- 
urement problems. 

Write for Bulletin 700 -SG 

SHALLCROSS MFG. CO. 
COLLINGDALE, PA. 

CORONA DETECTION 
(Continued from page 32) 

used in cases of tests of ceramic ma- 
terials, because of impregnating effects. 
Using these provisions the authors were 
able to directly detect internal ioniza- 
tion discharge in one sample of quite 
porous ceramic insulation material. 
Plans are under way for providing fa- 
cilities for testing other samples of 
ceramic insulation for relation between 
power factor and internal ionization dis- 
charge at radio frequencies. At the 
present time economic conditions do not 
permit early realization of these plans. 

6. Miscellaneous Applications of the Testing 
Apparatus 

The discharge detecting apparatus of 
Fig. 1 should prove valuable for testing 
many devices and materials for the ex- 
istence of ionization discharges. Among 
the various applications may be men- 
tioned 
(a) Standoff insulators 
(b) Insulators in which screws, pins, 

or bolts pass through or protrude 
into the insulator material. 

(c) Bushings through which metal rods 
pass and which fit into a metal 
opening 

(d) Concentric transmission line in- 
sulators (tested in suitable con- 
centric metal tubes as electrodes) 

A test of a one -inch standoff insulator 
having a hole through its center, and 
resting on a flat metal plate, showed 
that surface corona discharge existed 
somewhere in the region of the metal 
binding post at the top for an applied 
potential of 1900 volts at 1280 kc. At 
2400 volts a flash over and arc occurred 
along the inner wall of the insulator 
from binding post to the base plate. 

A 3/32" hole was drilled into a piece 
of ceramic insulation material to a 
depth of 3/16 ". Potential was applied 
between a pin fitted into the hole and 
a metal electrode in contact with the 
opposite surface of the test piece. At 
1240 volts, 1600 kc, discharges were 
detected by the detection apparatus, and 
after two minutes of voltage application 
the voltage was removed, and the insula- 
tor broken across the hole. Examination 
showed three tiny charred spots where 
the discharge had been concentrated. 
Such phenomena can be detected before 
continued use results in holes burned in 
insulation, weakening it, and eventually 
causing failure. 

Bibliography 

(1) Brown, Tykociner and Paine, 
Bulletin No. 260, University of 
Illinois. Experiment Station. 
(1933.) 

(2) See reference (1) above: also Ty- 
kociner, Brown and Paine, Bulletin 
No. 259, University of Illinois, 
Experiment Station. (1933.) 
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You and your associates 

can obtain a year's subscrip- 
tion to COMMUNICATIONS 
(I 2 issues) for only $ I.00 each 
by using the Group Subscrip- 

tion Plan. 

A regular yearly subscription to COM- 
MUNICATIONS costs $2.00 - but 

when four or more men sign up at one 

time, each one is entitled to the half - 

price rate. (Foreign subscribers on the 

"G -S -P" only pay $2.00 each). 

COMMUNICATIONS 
19 E. 47th St., N. Y. C. 

I'lease enter annual subscriptions (12 

issues) for each of the undersigned for 
which payment is enclosed at the rate 

of $1.00 each. (This rate applies only 
on 4 or more subscriptions when oc- 

cupations are given.) Foreign Sub- 
scriptions are $2.00 each. 

Neme 

Street 

City-State 

Occupation or title 

Employed by 

Nature of business 
(State It Manufacturer, Broadcast Station, ata.) 

Product 

Name 

Street 

City -State 

Occupation or title 

Employed by 

Nature of business 
(State It Manu facturer, Broadcast Station, ets.) 

Product 

Name 

Street 

City -State 

Occupation or title 

Employed by 

Nature of business 
(State If Manufacturer, Broadcast Station, eta.) 

Product 

Name 

Street 

City -State 

Occupation or title 

Employed by 

Nature of business 
(State If Manufacturer, Broadcast Station, ate.) 

Product 
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Electrical 
Insulations 
A complete line of electrical insulation for 
radio and related uses including: - 

LAMICOID FOR INSULATION 
l.au,inated- Bakelite sheets, tubes and rods 
fabricated to u c et er ac - for insul- 
ating condensers, rheostats, transformers, tubes, 
meters and other electrical equipment. 

LAMICOID DIALS AND PANELS 
Translucent Dial Stock - for printing. or en- 
graving. Black & White Engraving Stock for 
panels. nameplates, etc. Graphic Lamicaid with 
permanent printed finish for charts. wiring 
diagrams, etc. 

MICA FOR CONDENSERS 
Condenser mica c of highest electrical strength, 
low loss for high frequency condensers. We 
furnish Mica split to thickness on fabricated 
patterns. 

Also the famous MICANITE built -up mica 
insulations and EMPIRE Varnished Cloths 
and Tapes. 

Write for samples and the latest Price Bulle- 
tins on these or other insulations which 
interest y OIL 

Mica 
Insulator Co. 
200 Varick Street, New fork; 5E2 So. 
Dearborn Si., Ch bow.; 1276 W. 3rd St., 
Cleveland. Branches in U. S. and Canada. 

APCO CONVENTION 

(Continued from page 15) 

a progressive step ; yet, in thus experienc- 
ing a disheartening move, these men on 
whose shoulders rest responsibility for the 
peace and safety of our civil nation simply 
tightened their belts and began planning 
carefully for the future. 

In communications, as in all professions, 
there are certain ethics and rules of fair 
play, and in this as in all others there were 
some who did not play in an ethical manner 
in some respects. This was true particu- 
larly with regard to the use of police radio- 
telephone stations for long distance point - 
to-point intercommunication. Strange 
though it may seem, the worse offenders 
in this respect were not those stations in 
sections of the nation in which the services 
of police networks were most widely and 
practically used. Nevertheless, due to con- 
ditions of interference and chaos resulting 
from such unethical operations, the FCC 
decided to enact and to enforce a regula- 
tion which banned radiotelephone point -to- 
point under general conditions beyond one 
contact and with no voice relay. The yard- 
stick of measurement was that rather ques- 
tionable article of "within good service 
range." 

There has been more than one full year 
of operation since that regulation became 
fully effective. During that period it has 
become apparent to practical police com- 
munication authorities that such regulation 
imposes a retarding effect upon all services, 
and that with a proper program of self - 
policing of facilities such a rule is unnec- 
essary and unjust. In anticipation of the 
time when the facts might be brought fully 
to the attention of the FCC, the APCO 
Convention at Houston in 1938 unanimous- 
ly approved a resolution providing for the 

establishment of a practical self -policing 
plan in the police services. 

In 1938, the FCC brought to the atten- 
tion of the services of the nation notice 
of impending changes in the rules and 
regulations relating to the licensing of oper- 
ators and the terms and requirements of 
such licenses. Accordingly, the APCO pre- 
pared, and there was formally presented at 
Washington, a complete report with rec- 
ommendations in this regard. As a result 
of this report, certain extremely important 
changes were made by the FCC which 
were of the utmost importance to Police 
Operator personnel. Also, in 1937 the 
APCO Convention at New York City pro- 
posed the redrafting of the Operating Pro- 
cedure Manual for the Police CW Service. 
This was accomplished during the early 
part of 1938 and the Houston Convention 
unanimously approved the redraft. This 
was then filed officially with the FCC and 
action is expected soon upon its adoption. 

The Houston Convention in October, 
1938, had been hailed by many as the oc- 
casion for re -birth and re- dedication of the 
organization of APCO, and the record of 
this year's achievements may prove or dis- 
prove that statement. However, it was 
Houston which brought about the incorpor- 
ation of APCO under Indiana Laws. It 
was Houston which wrote undeniably into 
the constitution the direct statement that 
"The Associated Police Communication 
Officers as an organization shall now and 
henceforth consider as its responsibilities 
the observance, growth, development, and 
proper operation in law enforcement de- 
partments and agencies of North America 
of ALL forms of Police Communication 
and inter -communication now or hereafter 
developed for use in, by, or between depart- 
ments." 

Thus APCO welcomes into its member- 
ship and cooperation the men of the Game - 
well, Telephone, Teletype, Radiophone, Ra- 
dio telegraph, Facsimile, and Radioteletype 
fields, to work together in harmony for the 
greatest good of all the people. 

For the future, APCO has great plans - 
plans which it is hoped shall serve to in- 
crease the scope, size, ease of operation, 
and dependability of entire police service. 

In summation : The police communica- 
tions men of today, knowing their errors 
of yesterday, are carefully planning and 
laying concrete foundations for whatever 
course today's problems and tomorrow's 
needs may require or dictate. Through 
APCO the words of Captain Leonard are 
already on the walls of hearing rooms at 
our nation's Capitol, and, when the proper 
hour arrives, these services will be heard in 
no uncertain terms. 

STRUCTURAL 
LEHIGK COMPANY 

ì,iy STEEL OE. NEW YORK N Y 
Gan y. arm tapumPt 

Plana m 
Allentown. r .i.. 

guft 
DURABILI1Y 

EFFICIENCY 

. SATISFACTION 

ECONOMY 

RADIO DIVISION 

WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription 
Department of COMMUNICATIONS 
at 19 E. Forty -seventh St., New York 
City, giving the old as well as the new 
address, and do this at least four weeks 
in advance. The Post Office Department 
does not forward magazines unless you 
pay additional postage, and we cannot 
duplicate copies mailed to ti-e old 
address. We ask your cooperation. 

"300" SERIES 
A COMPLETE NEW LINE OF 

SMALL PLUGS -SOCKETS 
2 CONTACTS TO 33 CONTACTS 

PLUGS WITH CAPS r PLUGS WITH BRACKETS 
SOCKETS WITH CAPS SOCKETS WITH BRACKETS 

Ask for Bulletin 300 

HOWARD B. JONES 
2300 WABANSIA AVENUE, CHICAGO, ILLINOIS 
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áw FEA TURFS 
VITAL 

COMBINED ELO[ITy 
III 

WIMPERUTE COMPENSATOR 

UNI -DIRECTIONAL 
PICKUP FIELD 

COMPENSATOR UP 

PICKUP FIELD 
COMPENSATOR DOWN 

the 

it's z VELOCITY 

z DYNAMIC 

UNIDIRECTIONAL 

NON DIRECTIONAL 

HIGH OR IOW PITCH 

By moving up the Acoustic 
Compensator, you change 
the Amperite Velocity Mic- 
rophone to dynamic oper- 
ation - without peaks. At 
the same time you reduce 
the back pickup, making 
the microphone practi- 
cally UNI- DIRECTIONAL. 

With the Acoustic Com- 
pensator down, the micro- 
phone is BI- DIRECTIONAL 

. 120 degrees front and 
back without frequency 
discrimination. Rotating 
the microphone until it 
parallels the ceiling makes 

microphone NON- DIRECTIONAL. 
is a 

regular feature of these models: RBHk (hi- 
imp); RBMk (200 ohms) LIST $42.00. RSHk 
(hi -imp); RBSk (200 ohms) LIST $32.00 

Writ° lot Complete Illustrated Bulletins and 
Valuable Soles Helps. 

561 BROADWAY. N. Y. AMPERITE O. ceel. Aaa.A.. AG.m.New re,s 

THE ACOUSTIC COMPENSATOR 

,QMPERITEAoEitMICROPHONES 

MEMO TO ALERT SERVICEMEN 1 

1 tkP ggi 
M.r -r 

HERE'S CUSTOMER APPEAL - For 1940, 
Lafayette engineers again offer three com- 
plete lines -a DeLuxe, Standard and an 
Economy. All 3 bear the stamp of Lafayette 
advanced engineering. All are star per- 
formers - streamlined for buy appeal. 

BIC SURPRISE of the new triple line is 
Lafayette's consistently lower prices. You 
make -more on every system you sell. And 
you sell more because Lafayette P.A. can't 
be matched -at any price! In profit, as in 
performance, Lafayette's the best bet! 

SEND TODAY for new FREE 1940 catalog. 
See the "triple threat" Ime. You, too, 
can earn big money selling Lafayette P.A. 

¡4th o Wire Teleuisson Inc. 
rl raptly 

WHOLESALE RADIO 
SERVICE CO., leg. 

NEW YORK. N. Y. 
100 SIXTH AVENUE 

CHICAGO. ILL. 
ql W. JACKSON BLVD. 

ATLANTA. GA. 
145 PEACHTREE STREET 

POSTON. MASS. IRONt. N. Y. 

MISUSE. N. I. JAMAICA. L I. 

EQUIPMENT 
IlaJia Wire T.l.uision Inc. 
Dept. 72J9, 100 Sixth Ave., New York, 

MAIL THE 

COUPON 

FOR THE 

FULL 

PROFIT 

State STORY 
1. 

Name 

Address 

City 
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A 
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AMINAT IO N S 
for Output TRANSFORMERS 

of Highest Permeability 

Standard stocks in a wide range of 
sizes for Audio, Choke, Output and 

Power Transformers. Write for dimen- 
sion sheets. 

M 
permanent 

AGNETS 
ALNICO (Cast or Sintered) 

COBALT -CHROME -TUNGSTEN 

Cast, formed or stamped permanent 
magnets for all purposes. Engineering 
cooperation backed by 38 years ex- 

perience in magnet making. 

TOOLS » DIES a STAMPINGS 
HEAT TREATING 

Thomas & Skinner 
Steel Products Co. 

1113 E. 23rd St. Indianapolis, Ind. 

11 
Jy1»,-`- 

IiAR 

WAXES 

COMPOUNDS 
FOR 

INSULATION and WATERPROOFING 

of ELECTRICAL and RADIO 
COMPONENTS 

such as transformers, coils, 
power packs, pot heads, sockets, 

wiring devices, wet and dry bat- 
teries, etc. Also WAX SATU- 
RATORS for braided wire and 
tape and WAXES for radio 
parts. The facilities of our 
laboratories are at your disposal 
to help solve your problems. 

FOUDED 1816 

Inc. 
120 -26th ST., BROOKLYN, N. Y. 
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for Television ... . 

new Beat- Frequency Oscillator.... 
50 Cycles to 5 Megacycles 

FOR SOME TIME there has been need for a wide - 
range oscillator with substantially constant output of 
moderate power, not only for general laboratory bridge 
measurements but also for taking selectivity curves over 
a very wide range of frequencies, for measuring trans- 
mission characteristics of filters and for testing wide - 
band systems such as television amplifiers and coaxial 
cables. 

The new General Radio Type 700 -A Beat -Frequency 
Oscillator was designed for these applications. Through 
unique circuit and mechanical design and very careful 
mechanical construction it has been possible to manu- 
facture an oscillator of good stability, output and wave- 
form at comparatively low price. 

FEATURES 
WIDE RANGE -two ranges: 50 cycles to 40 kc and 10 kc to 5 Mc. 
DIRECT READING -scale on main dial approximately logarithmic in 

frequency. Incremental frequency dial direct reading between - 100 
and + 100 cycles on low range and - 10 and -I- 10 kilocycles on high 
range. 

ACCURATE CALIBRATION -low range: ± 2% ± 5 cycles; high 
range: ± 2% ± 1000 cycles; incremental dial: ± 5 cycles low range; 
± 500 cycles high range. 

GOOD FREQUENCY STABILITY -adequate thermal distribution and 
ventilation assure minimum frequency drift. Oscillator can be reset to 
zero beat to eliminate errors caused by small drifts. 

GROUNDED OUTPUT TERMINAL -output taken from potentiometer; 
A. avc maintains low effective output impedance. 

CONSTANT OUTPUT VOLTAGE -open- circuit voltage remains con- 
stant between 10 and 15 volts within ± 1.5 db over entire frequency 
range. 

GOOD WAVEFORM -total harmonic content of open- circuit voltage is 
less.than 3% above 250 cycles on low range and above 25 kc on high 
range. 

A -C OPERATED -power -supply ripple less than 2% of output voltage 
on either range. 

Type 700 -A Wide -Range Beat 
Frequency Oscillator $555.00 

WRITE FOR BULLETIN 486 FOR DATA 
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DRY ELECTROLYTIC L ROL YTIC 

CAPACITORS 

THE advance engineering design of these 
new type UP Etched Foil Dry Electrolytics 
is the result of many years of intensive 
research in the C -D laboratories. 

This research has nude possible:- 
* Minimum capacity change over wide tem- 

perature range. 

* Great reduction in physical size -up to 40% 
for some types. 

* Increased life expectancy. 

* Reduced direct current leakage. 

* Reduced equivalent series resistance. 

* Higher breakdown voltage. 

* Improved audio and radio frequency im- 
pedance characteristics. 

The type UP is the smallest can. type capacitor 
available, and can be supplied in single, dual, triple 
and quadruple capacity 'combinations. Complete 
physical and dimensional data will be supplied o 
request. 

PRODUCT OF THE WORLD'S OLDEST AND 

LARGEST MANUFACTURER OF CAPACITORS 

SEAMLESS ALUMINUM CAN 

VENT HOLE 

MOUNTING TONGUE 
i % Ì r 1 / / 

i- 
0 0 

! 

HIGH PURITY ALUMINUM 
SLEEVE SEALED TO TAB 
LEAD FROM CAPACITOR 
8IMOULDED IN BAKELITE 

CAPACITOR 
WINDING 

HEAVY ALUMINUM 
LEAD TABS 

RING GASKET 

MOULDED BAKELITE 
TERMINAL BLOCK 

SOLDER LUG MOULDED 
INTO TERMINAL BLOCK 

400 

350 

300 

250 

200 

150 

100 

50 

25 

- 

BREAKDOWN VOLTAGE - - - - - 
CHARACTERISTICS 

ETCHED FOIL DRY ELECTRO- 

LYTIC CAPACITORS 

TEMPERATURE 21°C. AMBIENT 

25 50 75 100 150 200 MO 300 350 400 450 500 550 600 
BREAKDOWN VOLTAGE 

COMIC Li liAIMAIL,sMAid 
ELECTRIC CORPORATION 
1006 Hamilton Boulevard, South Plainfield, New - Jersey 

Cable Address: "CORDU" 
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