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16e USE OF A SPECIAL CIRCUIT MAKE 
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GIVING AMPLIFICATION AT AUDIO 
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REGENERATION. 
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"THE AIR IS FULL OF THINGS YOU SHOULDN'T MISS" 

EV 

Eveready "B" Battery No. 772 
for detector and amplifier. Con 
necttons at 22,4 and as volts. 
Three Fahnestock Clips. Ap- 
proximate over-all dimensions. 

8 %4 in.t x7) ¡in. 

Sustained power! 
nERE table or cabinet space is limited, use this 
ew vertical 44-volt Eveready "B" Battery No. 77:. 

It has the same long life, the same steady high power as the 

hori_ontal Eveready 45-volt "B" Battery, but because it 
stands upright it takes less than half the table space. 

Tables and most battery cabinets have more headroom 

than floor space. This battery is built in recognition of that 
fact. It fits the Radiola SuperHeterodyne cabinet perfectly. 

Many multitube receiving sets use a "hard" detector 
tube which does not require fine adjustment of "B" voltage, 

so the new Eveready Vertical 45volt "B" has but three 
plainly marked terminals, negative, plus a:!; and plus 45 

volts. 

Standing upright to save space, made of large, powerful 
cells to last longer, here is the battery you've been looking 

for. 
Manufactured and guaranteed by 

NATIONAL CARBON COMPANY, INC. 

New York San Francisco 

Headquarters for Radio Battery Information 

Canadian National Carbon Co., Limited. Toronto. Ornano 

If you have any battery problem, write G. C Furness, Manager, Radio 
Lhvanuo. National Carbon Inc., r }o Thompson Ave., Long Island Co., 

ity. N. Y. 

Radio Batteries 
- they last longer 

Eveready hvolt 
Storage ' A" 

Battery 

No. 77, 
P.cete.,dy "C' 

Battery. 
'I.móes tone 
red prolongs 
B" Battery 

life 

Na,. 766 
Eveready "B" 

23 ! -í Volts. 
Sr, Fahnestock 

Sprung Chp 
C, nnectors 

No. '764 
The Space 

Saver. 
Vett +cal a!vdt 

"B" Battery 

NO. 71111 

Eveready Radio 
"A" Dry Cell. 

Specially manu- 
factured for use 
with dry cell 

tubes 
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Bert Crystal 
EverDeti yneda] 
FRESHMAN 

Double Adjustable 
Crystal Detector 
At last the experimenter 4'.I has 

searched for the ideal crystal can now 
depend upon a perfect detector. The 
new Freshman Double Adjustable 
Crystal Detector has met every re- 
quirement of the ideal unit. It affords 
uninterrupted, noiseless, distortionless 
reception, yielding extraordinary vol- 
ume with entire absence of squeals 
and howls often introduced by 
vacuum tube detectors. 

The World's Best for 
Crystal or Reflex Sets 
No more searching for the 
sensitive spot -merely turn 
the knob as you would a dial. 

Freshman Double Adjust Q C O 
able Crystal Detector for J 
panel or base use, com- 
piete 

Freshman Super -Crystal with 
Non- Metallic Housing. Fit. Soc any standard detector unit... 
At your dealer's, or send purchase price 
and you will be supplied postpaid. 

FREE! write for building plans and 
h..okups of SuperIletrn.1, 

Reties and other popular circuits. 

`tbas. Freshman o. inc. 
adío ondenser acts 

106 Seventh Ave., New York 

FRESHMAN 
Noiseless Tested 
Mica Condensers 

F¡NgTMMg N 
TESTED MICA 
CONDENSER 

, MA$ f p[SMM. In< 

maintain their fixed capacity 
due to scientific design and 
construction in which con- 
stant equal pressure is ex- 
erted on the condenser plates 
over the entire area. making 
the Freshman condensers the 
only ones that avoid noises 
due to variable pressure on 
the plates. A metal casing 
protects the plates and re- 
duces hysteresis losses to a 
minimum. 
Capacity Each Capacity Each 
.00005 50.35 .0025 -.... 50.50 
.0001 .35 .003 .1,3 

.00015 .35 .0035 ..... . ;0 

.0002 .35 .004 . ;5 

.00025 .35 .005 .75 

.0003 .35 .006 .-5 
.00015 .35 .01.75 ... 1.00 
.0005 .35 .008 1.00 
.0006 .40 .009 1.00 
.1)C, 8 .40 .01 1.00 
.001 .40 .015 1.50 
.0015 .40 .02 2.00 
.002 .40 .025 2.50 

Exclusive Features of 
Freshman Noiseless 
Tested Mica Condensers 

1. No losses through di- electric hyster- 
esis cf fibre covers. 

2. No insulating binder to melt at the 
application of heat and by releasing 
pressure, change the capacity. 

3. Capacity fixed and invariable. 
4. Metal case protects against acciden- 

tal injury. 
5. Direct connection to copper plates 

avoids losses through inefficient eyelet 
contact. 

6. Application of soldering iron does not 
affect condenser. 

At your dealers - otherwise 
send r urchase price and ycc:i 
si II Le sup-iii d postpaid. 

t'(as. 
Freshman (cm). Inc. 

udii' t.(.iundi.tiser . VotlücYs 

106 Seventh Ave., New York 
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MICADONS 
Condensers of Fixed and Permanent Capacity 

You will have condensers that maintain 
their fixed capacity if you buy Micadons. 
These accurate Dubilier Micadons are found 
in over ninety per cent of the sets made by 
amateurs and manufacturers throughout 
the country. The experts specify Micadons. 
The name Dubilier on a condenser has the 
same meaning as the name Sterling on silver- 
ware-highest quality. 
There is a Micadon for every circuit dif- 
ferent types are made for different require- 
ments. 

For free booklet showing methods of soldering 
Micndons in radio circuits address 45 -49 West 
Fourth street. New York. 

Dubilier 
CONDENSER AND RADIO CORPORATION 

Radio Engineering August, 1924. Vol. No. 4. No. 7. Published monthly by M. B. Sleeper, Inc.. 
52 Vanderbilt Ave.. N. Y. C. Printed in U. S. A. Yearly subscription $2.00 in U. S. and Canada; 
ten shillings in foreign countries. Entered as second class matter June IS. 1924 at the post office 
at New York. New York. under the act of March 3, 1879. Additional entry at Albany. New Yogic. 
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No -Loss 
Regenerative Set 

The condenser -tickler feed back circuit, giving 
a perfect control of the regeneration, is used 
with a mechanical design in which losses are 
at a minimum, making the selectivity and 

sensitivity unusually high 

3N spite of the popularity of reflex and 
tuned radio frequency receivers there 
is still a persistent demand for im- 

provements in regenerative receivers, and 
particularly, judging from requests, for 2- 
tube outfits, capable of giving loud speaker 
volume from stations within a moderate 
radius and telephone reception over an al- 
most unlimited range. 

With these ideas in mind, we have 
worked for some time to develop an out- 
fit meeting those requirements plus several 
refinements which most regenerative re- 
ceivers lack. The two -variometer outfit is 
much too large for convenience, and rather 
expensive to build. The one -variometer 
and coupler. with condenser tuning for 
the secondary, is good altho it. too, re- 
quires a fairly large panel, and too often 
trouble is experienced in making the set 
regenerate properly over the entire wave- 
length range. It is not practical to use 
the single circuit receiver in congested 
areas. More than that, it has two defects 
which appear in the operation, that is. the 
wavelength is altered when the tickler is 
rotated and the circuit breaks quite sharply 
into oscillation. 

In the type 6300 receiver 
we believe that the three - 
circuit regenerative outfit 
has been made up into a 

set embodying practically all of the refine- 
ments brought out so far in appearance. 
operation, and efficiency. 

The circuit, shown in Fig. 6, is one 
which has never been used in any manu- 
factured equipment, probably because it is 
known to very few radio men. You will 
see that an untuned primary is used 
coupled to a secondary coil controlled by a 
variable condenser. The fixed tickler. also 
coupled to the secondary, is in series with 
another variable condenser which runs to 
the filament of the detector tube. From 
the plate a radio frequency choke coil is 

Description of 
The Type 6300 
Receiver 

connected to the telephones and on to the 
detector plate battery. 

Because of the radio frequency choke 
coil. no R. F. currents pass in the telephone 
circuit but, instead, flow through the tickler 
coil and the condenser to the filament. 
When the regeneration condenser is at 
minimum capacity, the impedance is so 
high that the tickler does not feed back 
sufficient energy to make the circuit re- 
generate or oscillate, but regeneration and 
oscillation take place when the impedance 
is reduced by increasing the capacity. A 
fixed condenser of 0.00025 mfd. is shunted 
around the variable because the working 
capacity range from no regeneration to full 
oscillation is 0.00025 to 0.00075 mfd. A 
larger variable condenser could have been 
used but the addition of a Micadon served 
the purpose just as well. 

By this arrangement, a perfectly smooth 
regeneration control is obtained, without 
any tendency for the set to jump into 
oscillation as the regenerative action is in- 
creased. Therefore, the adjustment can be 
brought right up to the point of maximum 
regeneration without distortion. 

A pickle bottle coil is used for the 
inductance unit. This form of wiring 
practically eliminates the losses in the 
secondary and not only makes the tuning 
sharper but gives a slight increase in the 
signal strength. 

As for the mechanical arrangement, it 
worked out so as to give a symmetrical ar- 
rangement. thoroughly workmanlike in ap- 
pearance. 

Standard 
Parts 
Required 

A Formica sheet 7 by IO ins., 
serves as the front panel. 
while two panels 31/2 by 9 
ins. are used for the sub and 

tube panels. All are 3/16 in. thick. 
The instruments themselves comprise 

two 0.0005 mfd. vernier variable conden- 
sers from the General Instrument Com- 
pany, two Marshall- Gerken sockets, two 
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190 R:\UI(1 ENGINEERING 

type I A Amperites, a Carter 3- spring 
filament control jack. I to 41/2 ratio Thor - 
darson A. F. transformer, six Eby binding 
posts, two 0.00025 mfd. Micadons, and 
two 3 -in. Kurz -Kasch knobs and dials. 

In addition, there is the inductance unit 
to make up as well as the R. F. choke 
coil. For hardware, three panel support 
pillars. 314 ins. long by 3 /8 -in. diameter, 
threaded for 6 -32 screws at each end, two 
left hand and two right hand angle brack- 
tee, and four coil support pillars. II /16- 
in. long by 5/16 in. diameter, threaded 

Number 7 

mina) indications on the tops so 
errors will be made in connecting 
teries. 

Winding the 
Choke and Coll 
Unit 

that no 
the bat- 

The R. F. choke is wound 
on an ordinary thread 
spool, with about 250 
turns of No. 38 silk or 

enameled wire. The exact size is not im- 
portant so that the wire can be taken from 
a 75 -ohm telephone receiver or an old 
spark coil secondary. Just be sure that 
the insulation is not damaged. For ter- 
minals. we simply drove short pieces of 

Fig. 1. A rear view of the No -loss receiver. The choke coil 
is directly underneath the Inductance unit and in front of the 

audio transformer 

clear through for 6 -32 screws, are neceo- 
sa ry. 

rt ̂ tiling 
The 
Panels 

Since the drawings of the 
panel layouts in Figs. 4 and 
6 are at one -half scale, each 
dimension must be doubled 

when it is transferred to the panel. When 
you lay out the holes, work entirely from 
the bottom edge of the panel and of the 
drawing, measuring upward from the bot- 
tom and to the right and to the left of the 
center line. This is the most accurate way 
because no errors will be introduced if the 
panel is not cut perfectly. 

The holes for the socket tubes are made 
with a 11/2-in. Stevens panel cutter. A 
3 /I6 -in. center hole, to start the panel cut- 
ter, must be made first. Then the large 
hole can be cut out very quickly. This is 
far more satisfactory than drilling a circle 
of small holes. 

It improves the appearance of the 
set to have the panels engraved. If, how- 
ever, you do not have this work done, it is 
advisable to use binding posts with the ter- 

Wirit into the end of the wooden spool and 
soldered the leads to these wires. 

If you have wound any pickle bottle coif 
already you will have no trouble with these 
units. Be sure, however, that you under- 
stand how the extra turns are put on which 
serve as leads. 

The coil should be wound on a bottle 
2 %4 to 3 ins. in diameter. Twelve strips 
of gummed paper tape are required, 
measuring 3/8 by 4 ins. The secondary. 
of 45 turns of No. 20 D. C. C. wire, is put 
on first, and the ends of the tape bent over 
on to the coil and stuck down in the usual 
manner. This completed. two turns are 
put around the bottle a little distance from 
the end of the secondary winding, and the 
wire brought back on to the coal again at 
a point directly opposite that at which the 
secondary was started. Then, turning the 
bottle in the same direction, eight turns are 
wound on too of the secondary. Paper 
strips should be put under this coil, directly 
on top of the strips which already hold the 
secondary. After eight turns have bee 
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I 

I 

Fig. 2 Picture wiring diagram of the set. The tube panel has been turned upward to show 
the wiring as It appears underneath 
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Fig. 3. No arrangement could be more attractive than the Interior of the No -loss receiver 

put on for the plate coil put two turns around the center of the secondary and bring the wire over to within one -fourth of 
an inch of the beginning of the secondary 
winding. With strips under the coil as be. 
fore, wind on six turns for the primary. 
That comple:es the winding. 

Only the work of cutting and sticking 
down the strips remains. Cut off each 
outer strip at the tickler coil and at the 
antenna coil so that they are not ouite as 
long as the coils are wide. Bend them 
over and stick them down. At this stage 
the bottle must be broken out from inside 
the coil. Do it carefully or you will cut 
the insulation. Finally. bend the insid^ 
strips toward the outside of the coil and 
around to the inside. This sounds hard 
but you will see just how it works out 
when you are actually making the induct- 
ance unit. 

The two extra turns put around the 
bottle at the end of the secondary col pro- 
vide leads from the end of the secondary 
and the start of the tickler. The two turn 
at the center of the secondary are for the 
end of the tickler and the start of the an- 
tenna coil. Cut these turns in the middle 
so as to leave fairly long leads, at least 8 
or 10 ins. 

No binder of any sort is used on the 
wire, partly because it is not necessary and 
partly because it introduces losses. 

The coil supports, shown in Fig. 6, are 
arranged so as to have as little insulating 

material as possible within the magnetic 
field. When you cut out these strips, make 
two pieces I in. by 4 ins. Then saw down 
the long aides before you cut in at the base. 
Do not make the coil slots too deep or they will make the strips crack. It is also im- 
portant to be careful in drilling the holes 
for the screws which hold the supports to 
the angle brackets. 

The vernier variable con- 
densers illustrated are of 
very efficient design and 
give extremely low losses. 

This set, however, was arranged to take 
the new General Instrument condensers, a 
very interesting design development in 
which Pyrex glass is used for the insulation. 
Instead of hard rubber strips, metal strips 
are used, but each metal strip carries a 
thimble into which a short rod of Pyrex 
glass is forced. At the other end of the 
rod is another thimble to which the fixed 
plates are secured. This new type is 
recommended in place of the condenser - 
shown altho when this outfit was assembled 
the Pyrex -insulated condensers were not 
available. 

Two special features are incorporated in 
the new design. Mechanically the con- 
struction is far stronger and is not effected 
in any way by temperature changes. 
Moreover, the losses are so low that the 
condensers are equivalent to the very 
elaborate quartz -insulated types used by 
the Bureau of Standards. 

Notes 
On the 
Condensers 
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Fig. 4. One -half scale drawing of the front panel and sub panel. Concentric circles indicate 
counter sinking for flat head screws 
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Assembly 
and 
Wiring 

Have all the parts ready for 
assembly and all the panels 
correctly drilled before you 
start to put the set together. 

The following instructions have been pre- 
pared in such a way that you can put the 
set together with the least possible difficulty 
in getting at the various parts. Therefore. 
you will save much time and trouble, and 
assure the correctness of the wiring, if you 
go through these steps exactly as they are 
laid out. 

Wirit, a No. 18 tinned copper wire of 
medium temper, is recommended rather 

soldering is done with the lug under the 
nut. 

I. Mount the two Amperites on the tube 
panel, using %Z -in. 6 -32 R. H. screws and 
nuts. You will see from the illustrations 
that the clips are removed from the base 
and cut off where they bend over at the 
end. To hold the clips securely in place, 
bend over just the very corners of the 
bottom of the clip, so that they stick into 
the panel. These points lock the clips se- 
curely in place. Mount the six Eby bind- 
ing posts on the tube panel, making sure 

Fig. 5. The underside of the outfit. This shows how the grid condenser 
Is mounted on the detector socket base 

than the heavy square bus bar because 
Wirit is so easy to handle and, being 
sightly flexible, there is no danger of 
breaking soldering lugs or connections 
from the strains that are put on the parts 
whsle in use. 

Use a good soldering iron, preferably the 
American Beauty electric type. This has a 
long slim point which is easy to use and 
maintains an even temperature high enough 
to make the joints good but not so high as 
to burn the iron. Al:ho ordinary solder 
with Nokorode paste is recommended for 
those who are not skillful at soldering, it 
is better electrically to use Kester rosin core 
solder. In either case, fill the lips of the 
l.igs with solder before you put the lugs on 
the nuts. For some reason it is easier to 
make the solder take hold when this is done 
and less heat is required than when the 

that the holes which take the wire are 
pointing from front to rear. 

2. Connect I to 2, and 3 to 4. Con- 
nection 3 to 4 runs from connection I to 2 

to the -6V binding post. 
3. Mount the tube panel on the base 

panel 
with 3 /8 -in. angle brackets. Use 

/2 -in. 6 -32 R. H. screws and nuts. On the 
detector socket, at the right in Fig. 2, re- 
move the thumb nut from the plate ter- 
minal and from the filament terminal 
diagonally opposite. In place of the thumb 
nut put on a coil mounting pillar, with a 
soldering lug between the round nut and 
the pillar. On the other socket, which 
goes on the left, looking at the set from the 
rear, put a pillar on the grid terminal and 
the filament terminal diagonally opposite. 
Mount the sockets under the base panel. 
putting V2-in. 6 -32 R. H. screws through 
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the panel and into the upper ends of the 
pillars. 

4. Connect 5 to 6, and 7 to 8. 
5. Mount the 0.00025 Micadon on the 

detector socket base, putting a I -in. 6 -32 
R. H. screw through one terminal of the Mi- 
cadon and the mounting hole in the socket. 

6. Connect 9 to 10. IO is the grid 
binding post on the socket. 

7. Fasten angle brackets to the upright 

strips which hold the tuning inductance. 
using %Z -in. 6 -32 R. H. screws and nuts. 
Then fasten the angle brackets to the tube 
panel with the same size screws, and put 
the coil in position between the uprights. 
Put the leads from the inductance unit 
through the holes in the tube panel, but 
do not put varnished tubing on the leads 
until later. You will see that the start of the 
secondary, on the right looking at the set 
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from the rear. goes to the hole indicated as 
B, the end of the secondary through hole A. 
the left -hand side of the tickler coil through 
hole C. the right -hand side of the tickler 
through D, the start or left -hand side of 
the antenna coil through F., and the end 
or right -hand antenna coil lead through F. 
Be very careful that you have the leads 
in just thij order for. if they are not, you 
will have to change them later. 

8. Connect the lead from hole E to 11 

and from hole F to 12. These leads should 
be insulated with No. 7 Mitchell -Rand 
varnished tubing. No Wirit is used with 
these connections as the D. C. C. wire from 
the coil is run the full distance to the bind- 
ing posts. 

9. Mount the radio frequency choke 
coil on the underside of the tube panel, 
using a 2 -in. screw and nut. Cut off the 
extra length of the screw. 

10. Connect 13 to 14 and run the wire 
coming out through hole D to 15. Cover 
this lead to 15 with varnished tubing. 
Connect 16 to 17 and connect the wire 
coming through hole A to 18. The wire 
running to 18 is insulated with tubing. 

11. Mount the A. F. transformer on the 
sub panel. using 1/2-in. 6-32 R. H. screws 
and nuts. Be sure that the terminals are 
in the positions indicated. 

12. Connect 19 to 20. 21 to 22, 23 to 
24. and 25 to 26. Terminal 22 is the grid 
post on the left hand socket. 

13. Mount the two variable condensers 
and the jack on the front panel. Connect 
27 to 28 and 29 to 30. 30 is the third 
contact up on the jack. 

14. Be sure that the soldering lugs for 
connection to the variable plates of the 
condensers are in position and pointing as 
shown. Fasten the three panel support 
pillars to the front panel, using 1/2-in. 6 -32 
R. H. screws and fasten the sub panel to 
the pillars with screws of the same size. 

15. Connect the wire coming out 
through hole B to 31. This is a lug on the 
under side of the grid condenser held it 

place by a 1/2-inch. 6 -32 R. H. screw and 
nut. Make a break in the tubing which in- 
sulates this lead so that joint 32 can be 
made. Connect 32 to 33. 33 is the ter- 
minal for the fixed plates on the right 
hand condenser. This lead was insulated 
with tubing from 32 as far as the rear of 
the sub panel. altho that is not necessary. 
Connect 30 to 34. insulating the wire with 
tubing. Be careful not to melt off the lead 
29 to 30. Connect 35 to 36. This lead 
should be insulated. Terminal 35 is the 
top contact on the jack. Connect 37 to 
38. This lead should be insulated. Ter- 
minal 37 is the second contact up on the 
jack. Connect 39 to 40. This lead 
should be insulated. Terminal 39 is the 

bottom contact on the jack and 40 the 
plate circuit of the left hand socket. 

16. Run a wire from 41, the connections 
to the fixed plates on the left -hand conden- 
ser. through the sub panel and cut it off 
about a quarter of an inch after it passes 
through the panel. This is connection 42. 
Solder the wire coming through hole C 
42. The wire should be insulated from the 
coil to 42. 

17. Solder one side of a 0.00025 Mica - 
don to the bottom supporting post of the 
variable condenser. Do this very carefully 
so as not to apply too much heat to 
Micadon. Then connect the other terminal 
of the Micadon, 43, to the lead running 
from 41 to 42 making the joint at 44. 

This completes the wiring of the set. 
Because no rheostat is pro- 
vided for adjusting the de- 
tector, it is advisable to use 
a UV20I -A or C301 -A tube 

for the detector and the same type should 
be used for the amplifier as well. This ar- 
rangement is generally accepted as the best 
except by those who have pet detector 
tubes. 

Put on the 6 -volt A battery first and 
make sure that the filament circuit is op- 
erating properly. Then connect a 45-vol 
B battery across the inside and center bind- 
ing posts of the right hand group, looking 
at the set from the front, and another 45- 
volt battery from the center to the outside 
post of the same group. On a 2 -tube set 
of this sort the new 772 Eveready B battery 
is recommended. This is the vertical bat- 
tery, a much more convenient type than 
the ordinary horizontal battery because it 
takes up very little space in a cabinet or 
on the laboratory table. 

Any kind of receiving antenna can be 
used with this outfit altho it should not be 
too large. One wire 100 ft. long and 20 
ft. high at each end is about right. The 
ground should go to a water pipe or. if the 
set is used for portable work, to the frame 
of an automobile, a large spike driven into 
the roots of a tree, or to a cam dropped in 
the water. 

Put the regeneration condenser at maxi- 
mum and see if the circuit oscillates. as in- 
dicated by a double plucking sound when 
the grid terminal of the tube is touched. 
If your finger is dry, moisten it slightly. 
In case you are not able to make the set 
oscillate, reverse the leads from the tickler 
coil. 

When signals have been brought in by 
adjusting the wavelength condenser, reduce 
the capacity of the regeneration condenser 
until oscillations cease. Then get a close 
adjustment of the wavelength and increase 
the capacity of the regeneration condenser 
until the signals are at maximum volume 
without distortion. 

Installation 
and 
Operation 
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EDITORIAL 
ITH this issue the name RADIO 
and MODEL ENGINEERING which, 
during the last three years has be- 

come so well known to radio men, is 
changed to RADIO ENGINEERING. This 
change, important in itself, indicates an- 
other step in the steady advance which has 
been maintained in developing the useful- 
ness of the Magazine. There is a real sur- 
prise in store for you - the September 
issue in which the plans on which we have 
been working all summer will be realized. 
I won't tell you about it now, but you'll 
see for yourself and. I think, you'll be very 
much pleased. 

Last month, while the final work was 
being done on the type 6200 resistance 
coupled amplifier, we had an experience 
which answered one of the most frequent 
of radio questions in a most convincing 
way. The question, if you haven't guessed 
it. is. " What is wrong with my set) Every- 
thing is exactly right, but I can't get good 
reception." The easiest answer is that 
everything can't be exactly right or the set 
would work, but the average man can't be 
convinced when he has already :nade up 
his mind that the fault is not his. 

However, a set made right works right - as was the case with our amplifier. The 
circuit was drawn correctly, the constants 
were worked out accurately. and the set 
was wired in accordance with the diagram. 
But it didn't work. Because of the limited 
time before publication. photographs were 
taken, for we knew that there was just 

some little bug that would be found. Yet 
we couldn't locate it. The picture wiring 
diagram had to be drawn. Still. we hardly 
dared to make it up from a set that wasn't 
working. As a matter of fact, the signals 
were louder at the first step than at the 
fourth step - with everything exactly cor- 
rect, just the kind of situation that is so 
frequently encountered in radio exper;- 
menting. 

At last, because no time was left, it 
seemed as if we would not have to assume 
that the poor results were due to some 
peculiarity of this particular unit. and 
would not be encountered in another dupli- 
cate amplifier. Our job, tho, isn't to side- 
step troubles: we're here to straighten them 
out. It seemed like a hopeless situation, 
everything O. K. except the results, wiring 
tested thru, no opens, no shorts, no errors, and- no amplification. And then it oc- 
curred to us wonder about the first jack. 
We thought that adjacent terminals were 
connected together when the plug was re- 
moved, but, as we discovered on testing it. 
opposite terminals worked together. 

When this change was made, or when 
the set really was wired correctly, the re- 
sults were even better than we expected. 
All of which proves that it is only safe to 
say that a set is right only when it works. 
This explains also the difference between 
the wiring of the first jack as shown in the 
rear view of the set and in the picture wir- 
ing diagram. and illustrates the thorough- 
ness with which articles are prepared for 
Radio Engineering. 

A very practical comment is often made 
now -a -days concerning low-loss condensers. 
They don't seem to affect the tuning or the 
signal strength when they are substituted 
for the cheaply made types. As usual, 
there is a good reason. If there is a leak 
around the packing in a steam engine. 
it won't help much to clean the boiler 
tubes. The losses in a tuning circuit are 
not limited to the tuning condenser. Fre- 
quently, the losses in the inductance are 
many times greater. Consequently, if only 
ten per cent of the circuit losses are in the 
condenser, a perfect condenser will not 
help much. 

The value of a low -loss condenser ca" be 
realized only when it is used with low -loss 
inductances, an inductance of the lowest 
possible high frequency resistance. For 
this purpose the pickle -bottle coil. first 
shown in the March 1924 issue of this 
publication, is not only the most efficient 
type of winding but the only type which 
shows up, in actual operation, the real 
worth of well -designed condensers. 

M. B. SLEEPER, Editor. 
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Commercial Type Sets and Circuits 

The Boonton 

Light Four 

An unusually well designed portable 
receiver employing two steps of R. 

F. amplification with Ballantine Va- 
rio- transformers. The weight of the 
complete outfit, with batteries, is 

only nineteen pounds. 

ZI.r.rHE design of a portable receiver is 
largely a question of good judgment 
on the part of the engineer in charge 

of the work, for a portable set may 
range from a pocket outfit to something 
that is carried on a truck. Some outfits 
sacrifice genuine usefulness for light 
weight, while others, however well they 
may perform, are of no value to the man 
who wants a radio outfit as an incidental 
part of the luggage that has to be taken 
on an automobile or camping trip. 

In the matter of electrical design, the 
Boonton Light Four is planned to do just 
about anything that is required of a radio 
set, to bring in distant stations on the tele- 
phones and from transmitters within 50 to 
500 miles on a loud speaker. In other 
words, it is a useful and interesting adjunct 
to the camping outfit. This is as it should 
be for people take radio sets so that they 
can enjoy the broadcast entertainment 
while they are camping rather than to go 
camping so that they can listen to radio 
in the woods. 

Mechanically the outfit is equally good. 
As the illustrations show, the installation 
is divided into two parts which can be 
carried separately and then set up together. 
Of course, the entire outfit can be carried 
in one hand since, with the batteries and 
telephones, the total weight is less than 
20 lbs., but it is easier to carry a section 
in each hand so as to make a balanced 
load. 

Each section measures 41/2 ins. high. 
8 ins. deep, and 12 %q ins. long. You 
will note that the front of the receiver 
cabinet turns upward. This gets it out of 
the way while the outfit is in operation. 
The battery case, however, has a cover 
hinged at the side, but this is never opened 
except for removing the phones or chang- 
ing the batteries. 

The receiving circuit, shown in the 
wiring diagram opposite, is of a type de- 
signed to give the best results with the 
Ballantine variotransformers, two of which 
are used to give two steps of radio fre- 
quency amplification, followed by a detec- 
tor and one step of audio amplification. 
This makes a most efficient type of receiver 
for bringing in transmitters operating on 
250 to 550 meters. 

A special adjustment is provided on the 
primary of the fixed coupler, particularly 
to adapt the set for home use where, usu- 
ally, sharper tuning is required than off in 
the woods at some distance from the near- 
est broadcasting station. The antenna and 
ground are connected to binding posts A 
and G. With the antenna lead connected 
to the binding post marked X on the coil, 
the full primary is in the circuit. This 
gives maximum signal strength with slightly 
broe.d tuning. When sharper tuning is 
necessary, the connection should be made 
to Y. Then only a part of the primary is 
in the antenna circuit. 

Current and voltage are supplied to the 
W 199 tubes by means of three 6 -in. 
Eveready dry cells type 7111. The two 
B batteries are of the small 221/2-volt size, 
type 763. These batteries provide suffi- 
cient energy for operating the outfit over 
a considerable period of time, much longer 
than is usually spent on most camping 
trips. At the same time the weight is very 
small, making the power unit easy to carry. 

For fairly long distance reception the 
antenna wire should be about 100 ft. long, 
of bare wire or annunciator wire. The 
latter is a little easier to handle since it 
is less liable to become tangled. The height 
at each end need not be more than 15 ft. 
above the ground. Any good receiving 
antenna can be employed for home opera- 
tion. Out in the country the ground con- 
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Left: The battery case. It holds 
three 6 -in Eveready dry cells 
and two 2212-volt B batteries. 
Phones are kept in the upper 
part of the A battery compart- 
ment. This Is a comolet, power 
plant for the four UV199 tubes. 

Right: A second case. of the 
same dimension as that for the 
batteries. houses the receiving 
equipment. Notice how t h e 

panel swings out to make the 
sockets accessible. The tube 
socket unit is mounted on shock 
absorbing springs to eliminate 
microphonie noises. 

x' 

nection can be made to a metal plate or case, it is well to stretch the antenna above 

can dropped into the water or the frame the car, for then the latter acts as a coun- 
of an automobile can be employed. In that terpoise ground. 

J by RADIO EHOVIE[PiMG 

Dr \t I t l. eOOHTOR'l10tlt FOOP 

¿F t.t 11. R r PECEIVIRO Sil 
1nC1.l.AltV Pt No C.t.'t 
L.+at. b1'7TIS J.It16.192a 
S.d.: D. Shoot I 

Complete wnrmg diagram of the Boonton Light Four. sho.vInq the use of the 
variotransformera 
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The R -A -R Receiving Circuit 
A New Idea for Experimenters to Think About 

. 

MOST interesting possibility for ex- 
perimental work is illustrated in the 
wiring diagram below, showing the 

two-way reflex circuit which we have called 
the R -A -R hook -up. The name is derived 
from the fact that the amplification is ob- 
tained at radio and audio frequencies and 
by regeneration as well. 

If you will look over the circuit care- 
fully, you will see that, from the plate, 
there are two paths for the current to 
travel, one through the inductance LI and 
the variable condenser CI, on to the tele- 
phones and the B battery, and another path 
from the plate through the R. F. trans- 
former, condenser C2, and back to the 
filament. This arrangement was used for 
the reason that, in the average one -tube 
reflex receiver, the vacuum tube acts as a 
detector rather than an R. F. amplifier, 
while the crystal does no work at all. Fre- 
quently there is no audio frequency am- 
plification, and the set operates simply as 
a one -tube regenerative receiver. 

In the two -way reflex the set cannot act 
that way for, because of condenser C2, only 

radio frequency current can go through the 
primary of the R. F. transformer, and in 
the telephone circuit only audio frequency 
can pass since the combination LI and CI 
is tuned to the incoming wavelength, at 
which point the impedance to R. F. circuits 
is. theoretically, infinite. Moreover, LI and 
C I serve as a tuned plate arrangement for 
regeneration. This circuit can be adapted 
to any ordinary receiver by making the 
connections indicated at points I. 2. 3 and 
4. Coil L and condenser C should hay,- 
the same dimensions as LI and CI. Con- 
denser C2 will vary from 0.000Imfd. to 
0.00 I mfd. 

In the original testing circuit, an Eastern 
Coil fikit was used with two Veldar geared 
condensers for tuning. The crystal de- 
tector was the Freshman double adjustable 
type, a Brooklyn Metal Stamping R. F. 
transformer, Modern I to 4 A. F. trans- 
former, with an Amperite for the filament 
control. 

Try out this circuit and see what you 
are able to do with it. 

RADIO EHRIriEERIr10 
TWO-WAY 

REFLEX CIRCUIT 
Pt No V,ny D.tYP 
J.1 7'r 76 Job 1.9.1904. 
Or SN.tI C 
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FIg. 12. This illustration Is most helpful In Interpreting the scale drawings 

Construction of a One - Eighth - Inch Scale Model 
310 - Foot U.S. Destroyer 

Part 6. Final installment, describing special features 
of construction on the after part of the destroyer. 

F you have carried out the construction 
work on the model destroyer in the 
order in which the data has been given. 

the last part of the work is fitting and 
finishing the parts on the after half of the 
deck. To make this as clear as possible. 
the accompanying photographs are given 
to show the exact appearance of the 
original model as built by H. E. Boucher, 
Inc. 

Comparing Fig. 11, the scale drawing of 
this part of the destroyer with Figs. 12 and 
13. you will find some slight discrepancies 
altho these are not important as they only 
affect details of arrangement, the essential 
features remaining the same. The deck 
house should he cut from a small block of 
pattern- makers' pine and finished up in ac- 
cordance with the dimensions which can 
be scaled from Figs. 4 and I I. The over- 
all height is I in. and the greatest width 
1 -7/8 ins. by 21/ ins. long. The center 
line for the port holes is 3/4 in. uo from 
the deck. The holes should be drilled out 
very carefully and fitted with eyelets or 
with regular scale port holes which can be 

bought ready made. The ataunchions 
should be purchased unless you have the 
facilities for handling the very fine work of 
turning them out. On the starboard side 
you will see the depth bombs. These are 
3 /I6 -in. in diameter by IA-in. long, just 
little pieces of wood which can be glued or 
fastened down with very fine wire brada. 

For the search light mounting, four 
lengths of brass rod, 1/ l 6 -in. in diameter 
and 1-1/8 ins. long should be used. This 
allows an extra 3 /8 -in. so that the rods can 
be forced into tho deck house and into the 
search light platform. The platform itself 
is 3 /4 -in. in diameter, turned from a small 
piece of wood. Dimensions for the search 
light have been given already. 

The torpedo tubes are 314 ins. long over 
all by T i -in. in diameter. They are 
mounted on a wooden disc 1/2-in. in dia- 
meter and 7/32 -in. thick. 

The main mast stand% Ws in %. above 
the deck house and is 3/32 -in. in diameter. 
An additional lenpth should be allowed for 
it to set into a hcle drilled in the deck 
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L 
Fig. 13. So perfect is this scale reproduction that you could not recognize it as a morel 

if it had been photographed in the water 

house. Another rod I /8 -in. in diameter 
by 3já ins. long is required for the top 
mast. An overlap of 3/4-in. is taken care 
of in these dimensions for fastening the two 
masts together. 

A brass tube 5 /16 -in. in diameter and 
34 -i n . long, cut down at an angle at the 
top, will serve as a crows neat. Because 
of the ease with which these parts can 
be soldered together. it is much better to 
use brasa rod and sheet or tubing than 
to use wood, for even the slightest strains 
of the halyards will cause the wooden mast 
to warp out of shape. 

The engine room hatches can be seen in 
Figs. 11 and 12. and dimensions for them 
are shown in Fig. 4. To save work, you 
can use plain, solid pieces of wood altho 
a more realistic appearance will be pro- 
duced if the solid pieces are grooved to 
correspond to the construction as shown. 
Another illustration of these hatches is 

given in Fig. 3. 
Other details, such as the controls on 

the torpedo tubes, the signal lights, antenna 
insulators, and similar fittings can be put 
on or left off according to your skill and 
your desire to include all the special items. 

What Kind of a Super Have You? 
The new book, Super- heterodyne Hook- 

ups, is now being mailed out. This book 
gives the very latest circuit dcta on wiper- 
heterodyne sets as worked out by engineers 
from Acme Apparatus, Branston, Brooklyn 
Metal Stamping Co., Haynes- Griffin, Phe- 

nix, and Radio Receptor. In addition, there 
is much valuable data of interest to experi- 
menters building super- heterodyne sets of 

any type. There are 25 photos and 8 dia- 
grams. 

None of this materia! has appeared be- 
fore and you will find many valuable ideas 
given which will help greatly in your work. 

The price of Super- heterodyne Hook- 
ups is fifty cents post paid. If your dealer 
cannot supply you, send your order to M. 
B. Sleeper, Inc.. A -52 Vanderbilt Avenue. 
New York City, N. Y. 
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`Stevens -5149 ®TOOZS 
- --------- -- 

) 

Now 
you ran 
tighten all 
the nut en 
tenir set -$pin- 
lites tor round 
nuts are ready. 

Go mer your set 
with SpinNte.. and 
make lake eentnrt nais a 
solid as If moldered 
-then yole will get greater 
distance and toluene and 
rut out noises. 

Set of 3 Spintite,. for 
either round or hex nuts. 
*don. 

Set or 9 Spintites. for all hex 
nuts. $3.50. 

If not at your dealer's, wend 
tout order with his name. W 
Booklet No. 23 of Special It.. 

STEVENS i COMPANY 
375 Broadway. New York. N. r 

Resistance 
Coupled 

Amplification. 
Th, Dare, ReslsloCoupler Illustrated lmto greatly slnthiill,^, the ,',moIruo: ion of 

these dislort loth.. amylIlters. Thee are 
Included In the DAVEN KITS. Ask leur 
dealer to explain. Kits Without Sockets 
Complete KIM and Condensera .'act $13.50 $8.50 
I ange 517.00 I ..awe $11.00 
1ec:ul " Iteltot.. Their Useful supplication In 

Radio Ilur,4uum' by Zelt It k. I Price 1 

Also read "TM Bow and Whi 
of Resistance Coupled AmpliO ration. Pricer IDo 'I'nr.e booklets may ho oh .,Intl from cour dealer. 

DAVEN RADIO CORP. 

II Campbell Street 
Newark. N. J. 

illffi1111111 

THE PACE SETTER 
1924 -1925 

NOLOSS 
Re_i.teretl t S. Patent Office 

A VARIABLE CONDENSER 
manufactured by 

GENERAL INSTRUMENT CORPORATION 
423 Broome Street, New York City 
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ANIPLEX 

RIDDENSER 
.1' set can be improved by 

eplacing fixed condcns,-, 
uh GRID -DENSERS. I, 

tance just naturally toll. 
421D-DENSER. 

':RID- DENSER, with itsmicro- 
..copic variations of capacity. 
:mikes for stability by control!. 
mg oscillation and regenerat,on 
,.crfectly. 
The .0005 type or the .001 type 
(with or without the gridleak 
clips shown) at your dealer or 
direct from us for $1.25. Write 
for booklet MR FREE. 

AMPLEX INSTRUMENT LABS. 
St W. Bre:dway. New York 

Better Hiatt, 
a fixed 

Cogdegser. 

.:: : : ::: : : : ::: : : : : : : : :::::.: 
ti Ready for Delivery 

ti SUPER 
TRIODYNE 
(IMPROVED SUPER -HETERODYNE) 

Eight tubes with five -tube 
battery consumption 

ant- 

The SUPER- TRIODYNE is the firs 
practical type of super- heterodyne, for 
it consumes no more B battery current 
than a five -tube neutrodyne. It dot, 
away with the necessity of buying It 
batteries every two or three weeks. 

The SUPER -TRIODYNE uses no I: 
battery on the three intermediate am- 
plifiers, yet the volume and c:arity art 
superior to any other Super set. UV- 

13 

tubes are recommended, alth,' 
} others can be used. Parts required can 

be obtained from your local dealer 
nothing difficult about the construction. 
SET OF BLUEPRINTS AND PANEL PAT - 
TERNS, roped in mailing tube, $2Át 

Technical Book Shop 

N. 

} 

ti 

II 

52 Vanderbilt Ave., New York City 

n y 
Set - 

_! ta t. n 
lF .ftlj i 

Easily Equipped for 
Accurate Tuning 
Two minutes and a screw driver re- 
places ordinary dials with Accura- 
tune Micrometer Tuning Controls. 

Accuratune Micrometer Controls 
actually eliminate need for vernier 
condensers, built -in verniers and 
all vernier devices. Endorsed by 
Super -Heterodyne Engineers. De- 
signed to give infinite tuning pre- 
cision. operating ratio of 80 -1. 
Mount flush with panel and fit all 
standard condenser shafts. 

Accuratune Dials cost more than 
ordinary dials and are worth their 
price of $3.50 in unsurpassed tun- 
ing efficiency. Try them, you'll pull 
in stations you never got before. 

Write for descriptive circular. 

MYDAR RADIO COMPANY 
Pioneer Manufaelurers of Quaily Vanier Condenser, 

9 -E Campbell St. Newark, N. J. 

CCURATUNE 
RO 1 

MICROMETER CONTROLS 
Radio, Ltd., Montreal, Canadian Representatives 
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Reflex Experts Built These! 
Write for the Rasla Reflex 
Construction Bulletins with 
full size layouts. They're 
FREE! 

THE RASLA Fixed Detector 
and the RASLA CR Trans- 

former are the result of thorough 
research work by reflex experts. 
Use these two essentials in your 
reflex for results. 

TRANSFORMER ^' FIXED DETECTOR 

The Improved 

li k,S1. k REl' I,I'.\ 
If you want a good set, sharply tuned, 
rrnsitive to weak signals, using only 
one tube, build a RASLA 

IMPROVED RASLA REFLEX 
The DURRANT construction set 

for the Rasta includes all the stand- 
ard parts listed in the .tiay issue 
of R. 'and M. Rasta and Modern 
transformers, S. R. C. i'ariometer, 
etc., telh the Formica panels drilled, 
ready for assembly. This is an ideal 
outfit for portable use as it works 
best on a 50 to 75 ft. antenna. 
Complets set of parts as de- 

ird .. $25.00 

DURRANT can supply promptly all items 
listed in the Standard Parts Lists in R and M, 
at the prices shown. DURRANT is not a 
cut rate mail order house, but an established 
organization of men who can handle your or- 
ders quickly, courteously, and intelligently. 
DURRANT always ships exactly what is or- 
dered, without substitution. Quality and work- 
manship are absolutely guaranteed. Parts 
will be shipped C. O. D. if one -fourth of the 
amount is sent with the order. 10 cents must 
be added for registration to insure safe delivery. 

DURRANT IIQADII 0y Ltd. 
. -52 Vanderbilt Avenue, New York f : i I 
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POSTER'S PERFECT PANELS 
THE RECOGNIZED STANDARD 

ENGRAVING -MACHINING 

ffrrBAKELITE l aAAvA 
RADIO PANELS 

POSTER -that name on a 

radio panel is a guarantee 
of perfection. Always look 
for it and insist upon getting 
it! 
POSTER Panels, engraved 
and drilled and polished, can 
be obtained for any of the cir- 
cuits described in Radio & 
Model Engineering. For the 
panel for any set from super- 
heterodyne down, specify 
POSTER Panels. 

POSTER & CO.Ic. 
26 -28 BARCLAY ST,NY TEL.CORT. 4965 -6 

(WHOLESALE ONLY' 

Write for a copy 
- today 
Building 

a Radio Set 

Eiscrnann 
PartsjPattels 

/It 

szniommit 

A new twenty-four page booklet will 
he sent, gratis, to those interested in 
building their own receiving sets. 
A simplified method of construction 
is described. Illustrations and dia- 
grams. 

OLL Regrest 
EISEMANN MAGNETO CORPN. 

William N. Shaw. Prntdeat 
Dear. N 

165 SRO .1l) \1 Y. NFW YORK 

What PACENT leadership 
should mean to you 

Pacent Radio 
Essential: 

\1dl h',. 
AI but .., nu-rx 
Cult Plug 
cult Plug Receptacle 
Condensers. satiable 
Dehntor Stand 
Duola -k 
Duoplug 
Duo Lateral (oils 
lleadaeta. E,erytune 
Jacks 
Jack Set 
Loop Plug 
Loop Jack 
ltulttlark 
Pluzr 
Potentiometer. 
Rheostat% 
Itrrirtane.a. Carts Mgr 
Sockets 
Super Audlorormrra 
Tain Adapter. etc.. etc 1- MI) _( 

TRADE DANK 

£ee our exhibit at the FIRST 
RADIO WORLD'S FAIR 
Madison Square Garden. Sep 
tember 22.28111 11121. 

ITH the fact that over thirty of the 'eading 
and most widely known radio set manufacturer 

equip their sets with Pacent Radio Essentials is proof 
conclusive of Pacent quality. 

Only after meeting high Electrical and Mechanical 
Standards are Pacent Radio Essentials worthy of 
bearing the Pacent Trade Mark. 

By following the judgment of these set manufac- 
turers in your selection of radio parts you will mini- 
mize the possibility of disappointment in results in 
your home -made set. 

Insist on Pacent Radio Essentia's. Your favorite 
dealer carries them or can get them for you. Write 
for Complete Pacent Catalog No. P-8. 

PACENT ELECTRIC COMPANY, INC. 
22 Park Place New York, N. Y. 

Pacent 
RADIO ESSENTIALS 
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pIVIPERITE 
She SELF ADJI/ST1NG"Rheostat 

For Every Amplifying Circuit - 
Radio and Audio Frequency. 

Perfect for resistance coupled 
amplification. 
-Eliminates hand Rheo- 

stats. 
-Simplifies wiring. 
-Prolongs life of tubes. 

4119 From 
your dealer 

Write Dept. M -3 for Free Hook -Ups 

MANUFACTURERS - 
RADIALL COMPANY 

320 W. 42nd Street, New York 

Kellogg Radio Kit 

y'1C]l:C'l 
MCIMCI ---.r 

Yse11JgtRadestat --For Your Favorite Hookup 

Everything complete for assembling two 
stages of audio frequency amplification. 
The panel is drilled for three tuning 
units, which together with this No. 501 

Kit will complete a radio set using your 
favorite hook -up. or most any other that 
you may desire to try. 

Build your own " with this Kel- I! 
logg 501 Radio Kit. 

AT YOUR DEALERS FOR S43.00 
Use is The Test 

KELLOGG SWITCrt6OARD 
G SUPPLY COMPANY 

106S W. Adams St. Chicago, III. 

/Scientifically correct `,¡' gr o 

e 
, and guaranteed.' fl 

"' -its calibrated 
Resistances can be read in terms 
of the megohm through panel 
pc:p -hole. (Also equipped for 

rs)le mounting.) Set 
it for specified resist. 

ante- adjust it for 
best result.. Ac- 
curacy fissured. 
Each Fil.ko-letk 
hand calibrated ('t 
to S nteg. -the op- 
erating range for all 
tube and doubly 
checked. 

,seilIN You cannot get 
all that your set 
can gite unirsi 

nu. your '1. 
' 

-' ' sistanee is pre- .00 i .. , eisety correct. 

:FI L KO-LEAK 
SCIENTIFICALLY CORRECT 
VARIABLE CR11) LEAK 

-with battery switch 
And at no extra cost! Filko 
stat gives perfect control of any 
type tuts in any hook-up- 
maximum signal strength-lon- 
ger tube and battery life. Stops 

4.711) tube noise. Brings in PX sta- 
tions you never heard before. 
Switch attaches to regular "Stat" 
mounting screws. 

Z.oa 

FIL-KO-STAT 
SCIENTIFICALLY CORRECT 

RADIO RHEOSTAT 

-with $100 guarantee 
Protects your set from light- 
ning or we pay you $l00 or 
repair the set. That's our 
guarantee. "Umbrella" 
shield keeps dust. moisture. 
etc., from the hermetically 
scaled Bakelite insulation. 
Maximum reception assured. 
because all radio impulses 
reaching antenna reach your 
set. No leakage losses. 

ucfrrnrnvc 
FI LKO-ARR AIR 
SCIENTIFICALLY CORRECT 
RADIO MGIITN'ING ARRESTER 

\ \1111tle 

=0th' 
If dealer A.. 
nm. vn nd h,. 

Fm.lWn.w 
d rw 

lo 
r 

Dept. 1tE824 

WDe Awl, WM AMMO In 

EDX INSTRUMENT Oa7 

HARRISBURG, PA. 
Now York OMtee, 220 W. 340 Street 

F(1RFI(:\ REPRESENT Al IVI S 

Radio Stores Corp., New York 
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"The Knobs Can't Come Off'. 

New 
improved 

Model 

13 
Styles 

Engraved 

"Read'em" 
(Copyrighted) 

Manufacturers of radio sets are invited 
to write for a sample of this new model 
of the "Read 'em" Binding Post, con- 
sidered to be the finest post made, both 
in quality and appearance. Retails at I 5c. 

THE MARSHALL-GERKEN CO., 
Dept. 184 Toledo, Ohi1, 

The Aristocrat of Amplifiers 
Quallit In Radio Is NO 1 -a ',larked 

Than rluallly In 1.1.011 «. The Itedstance 
I'uuuhal Alai/litler I. quality product. 

DAVEN Type 3 -C AMPLIFIER KIT Illn.lratni mutant. all the neex- 
'at)" Dana to 1.11114 a Ihn-. mare 
Ite,I.tan, -. Counted .\mD110rr that can- 
not Moon. 
Prior ('slnnám $13.50 

Read Itg1IIMTOI04. TII F.I It l'ItAI- 
TICAI, AI'l'IJ('ATION IN RADIO 
RI:I'EIION." by 7,,i, Itnu«k. 
Price 15e 

Also mad. " TOE 110R' ANt) W111" 
OF RESISTANCE rOrl'LEO ANIMA - 

FI I'ATION." 
Prier 1Oe 

Thew booklets may la obrann1 (rum 
)oar drahr. 

DAVEN RADIO CORP. 
Reefator Specialist. " 

II Campbell Street, Newark, N. J. 

BLUEPRINTS 
During the past three years. Radio Engi- 

neering has developed a system of mak:ng 
panel patterns and picture wiring diagrams 
which, as success insurance to the radio set 
builder, are super :or to all others. Below is 
a selection of blueprints giving the designs 
of the finest sets which have been shown in 
Radio Engineering. Each is one hundred 
Irr , rrt good in its class. 

.1 DX receiver, a four -tube non -oscillating 
tuned R. F. set which has an unlimited 

range. coupled with sharp tuning, making it 
an ideal outfit for the man whc wants the 
best for loud speaker reception. Set l'1CO 
of six blueprints, type 5300 W1 .7 

2 Portable tuned R. F. set. using four 
U V199 tubes. This is similar to the 

type 5300, but smaller and less expensive. 
It also operates a Icud speaker, with perfect 
quality up to several hundred miles.¢ 7 Set of three blueprints, 5800........W 

3 Circuits come and go, but the famous 
X -1900 three -circuit regenerative set is 

as popular as ever. Equipped with one tube, 
this is a splendid outfit for those who play 
radio golf and want a reccrd score.'7C 
Set of three prints, type X- 1900.. PP 

4 T. C. Circuit set- Twenty -faro cities for 
twenty -five dollars -it is a one tube 

UVI99 outfit that runs rings around any 
other outfit at the same cost. With an 
amplifier it brings in everything that's on 
the air. Sct of three blueprints. $75 type X -4000 P I 7 

- Rasta Reflex is the choice for cne -tube 
reflex sets, for it is sharQ has only one 

tuning control, and works with a UV201 -A. 
making a storage battery unnecessary. The 
crystal is of the fixed Rasta type.e 71 
Set of three blueprints, type 5900.... 

6 Two -step amplifier, a unit which can be 
added to any receiving set. Takes any 

type cf vacuum tubes. Jacks permit plug- 
ging in at each step. This is the most 
popular and practical amplifier to use 75 Set of three prints, type 3100 

7aResistance 
coupled amplifier, the perfect, 

distortionless amplifier for any receiving 
set. Uses one step of transformer coupling 
followed by three steps of resistance coup- 
ling. Set of three blue prints, type(75 
6200 YY 7 

8 Regene:ative set with one step of A. F. 
amplification. This is the easiest of all 

sets to handle, for there are only two con- 
tres. It uses the new tickler -condenser 
regulat`cn. Set of three blue prints.$.75 
:ypc 6300 

Complete assembly instructions, fully illus- 
trated, with parts list for any 20c extra if these sets 

M. B. SLEEPER, Inc. 
B -52 VANDERBILT AVE. 

NEW YORK CITY 
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Two B.M.S. Winners 

TRI -JACK is a revelation in radio 
jack3. Dustproo:, solderless, 

super- compact, and of practically zero 
capacity, TRI -JACK is the biggest 
improvement so far made in jacks. 
TRI -JACK will improve any set. 

TRI -COIL Radio Frequency Trans- 
formers are wonderful performers 

when it comes to distance and volume 
in the one tube reflex circuit. Write 
for the TRI -COIL Construction 
booklet FREE. 

BROOKLYN METAL STAMPING Corp. 
718 Atlantic Ave.,Brooklgn N.Y. 

4 

LARK 

LARK 
An accurate reproduction 
of the Cape Cod boats, 
18 ins. overall. 6 in. beam, 
200 sq. in. sail area 
Price complete $10.00 

CURLEW 
Racing sloop, 30 ins. over- 
al, 71/2 in. beam, 590 sq. ins. 
sail area. The most popular 
model among model racing 
enthusiasts. 
Price complete $25.00 

Boucher Boats 
Are perfect reproductions of the larger craft, not only in 
qualities. In no sense ordinary "toy boats," they are real 
can be handled just like the big ones. 

The Boucher line inc!udes both sail and tower boats, sold complete or as construction 
sets. They are described in catalog 507, a copy of which will be sent without charge 
upon request. 

CURLEW 

appearance but in sailing 
sport to sail because they 

BOUCHER, INC., Retail Store and Show Room. 
IS Madison Ave., New York 
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Standardized Parts List 
The materials used to make up the set de- 

scribed in this issue were supplied by the fol- 
lowing companies. The manufacturers whose 
names appear below will be glad to send you 
bulletins describing other products which they 
make. Please mention RADIO ENGINEER- 
ING when you write them. 

PARTS FOR THE TYPE 6300 NO -LOSS 
RECEIVER 

Type Name Price 
Carter Radio Co., 

G -209 So. State St., Chicago, Ill. 
103 1- 3- spring filament control 

Jack 
Cornish Wire Co., 

R30 Church St., New York City, N. Y. 
1 ' 4 -lb. spool No. 20 D. C. C 

wire .40 

Dubilier Condenser & Radio Corn.. 
A -48 West 4th St., New York City. N. Y. 

601 2 -0.0005 mfd. Micadons .70 
H. H. Eby Mfg. Co.. 

X -40 So. 7th St., Philadelphia, Pa. 
Ensign 6- Ensign binding posts 1.20 

General Instrument Co. 
423 Broome St.. New York City, N. Y. 

47D 1 -.0005 mfd. Low -loss con- 
denser with gear vernier 8.00 

James Go:dmark Co., 
B -83 Warren St., New York City, N. Y. 

W 1 100 ft. spool of Wirlt .92 
Kurz-Kasch Co. 

South Broadway. Dayton, Ohio 
P213 2 -3 -in. knobs and dials 1.50 

Marshall- Gerken Co. 
Toledo, Ohio 

MG 2 -201 -A sockets 1.50 
Poster & Co. 

26 Barclay St.. New York City, N. Y. 
153 1 -7 by 10 by 3, 16 in. For- 

mica panel 1.81 
98 1.3' 2 by 22'2 by 3/16 in. For- 

mica panel 2.75 
Radial! Co. 

320 West 42nd St., New York City, N. Y. 
lA 2- Amperites for 201 -A tubes. 2.20 

Miscellaneous Parts 
58 2 Pkgs. of 25 tinned soldering 

lugs .40 
22 2- right -hand nickeled angle 

brackets 20 
185 2- left -hand nickeled angle 

brackets .20 
14 4 coil support pillars..... .32 
151 3- nickeled panel supports .90 
63 2 Pkgs. of 10' 2-in. 6.32 R. H. 

nickeled screws .12 
49 1 Pkg. of 10 6.32 nickeled nuts .08 
178 1 Pkg. of 10 1' 2 -in. 6 -32 R. H. 

nickeled screws .18 

COMPLETE SET OF PARTS $24.29 
BLUE PRINTS 

6300 Set rints for the 6300r 
full-size 

receiver. $.75 

Y. 

AUXILIARY PARTS 
$0.90 Chas. Freshman Co., Inc. 

106 Seventh Ave., New York City, N. 

DA Double adjustable crystal de- 
tector 

National Carbon Co. 
Long Island City, N. Y. 

763 Small 22' 2.volt B battery 
766 Large 22' 2-volt variable B bat- 

tery 
772 Large 45 -volt vertical B bat- 

tery 
771 4'.'2 -volt variable battery 
6810 50 -amp. storage battery 6- 

volts 
Stanley Patterson 

West and Hubert Sts., New York City 
843 Deveau Gold Seal Phones, 2200 

ohms 
Deveau Gold Seal Phones, 3200 

ohms 
Dlctograph Products Corp. 

A -220 West 42nd St., New York City 
R6 Dictogrand loud speaker 15.00 

Clark & Tilson, Inc. 
1 -A East 42nd St., New York City 

W Automatic drilling template 1.00 

Pacent Electric Co. 
A -22 Park PI., New York City 

40 Universal phone plug .50 
51 TwinadaPter for two plugs 1.00 

Stevens & Co. 
395 Broadway, New York City 

T -71 Set of 3 Spintite wrenches 
for hexnuts 

T -825 Set of 3 Spintite wrenches 
for round nuts 

T -580 Reamer for I/8 to ' in. holes 

1.50 

1.50 

2.00 

3.75 
.60 

15.00 

6.00 

8.00 

1.00 

1.00 
1.50 

Back Issues 

If you have missed any issues of RADIO 
and MODEL ENGINEERING for this year. 
check over the following list and order 
those that you did not get so as to make 
your file complete. Until September 1st 

a special price of 10c. a copy will be al- 
lowed for these back numbers. 

January -Tuska Superdyne, 4 -tube 
Monotrol, oscillating wavemeter. 

February -7 -tube super- heterodyne set, 
Cockaday Receiver. 

March -April- Portable tuned R. F. set 

ofR&M 
using UV 199 tubes, Harkness circuit for 
Diode or crystal detector. 

May- Improved Resin reflex, the most 
successful I -tube receiver ever built, 100 - 
meter Sodion receiver. 

June -Sodion reflex set using UV20I- 
A amplifier, the Bestone V -60, tuning filter 
for cutting out interference. 

J u I y- Resistance coupled amplifier. 
Tools for the radio model shop. Crystals 
that oscillate. 

These copies will be sent promptly upon 
receipt of your order accompanied by a 

money order or postage stamps. 
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CARTER 
JACK SWITCHES 

- 
MADE IN FOUR DIFFERENT SPRING COMBINATIONS 

Quarter turn snap switch with "On and Off" name -plate. Used to control 
"A" battery circuit. Adopted by exacting manufacturers who demand 

only the best in their sets. 

Insist on the Original 

Write for 

Complete 

Catalogue 

Any Dealer 

Can 

Supply 

A Manufwcturrr.' 
International Exposition 

Ceder the Ihr.. rm. / 

A MAMMOTH SPECTACLE 
Fjg}S+T - or SCIENTIFIC ACHIEVEMENT 

RADIO WORLÖS FAIR 
Madison Sauare Garden 

Monday to Sunday e 1.44 SEPT. 22 -to 28 I P.M..m,...11 P.M. 

-.IA Extraordinary Features Dail ! 

A Manufacturers Exposition which will be attended by 
the Principal Radio Jobbers and Dealers of the Universe 

De Luxe Exhibits by Nationally Known American Manufacturers 

Representative Displays by the Famous Manufacturers of 
ENGLAND, FRANCE, BELGIUM, ITALY, SWITZERLAND & AUSTRIA 

Business Office Direction of 

HOTEL PRINCE GEORGE, N. Y. C. C. J. HERRMANN and JAMES F. KERIt 
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Amplify the MODERN way. 
N OT until you listen to an amplifier built around 

MODERN Transformers can you experience that 
joy that radio brings when it is properly reproduced. 

Insist upon MODERN Transformers. They are made 
in three types -the Ten to One, the Push -Pull, and the 
Four to One. 

Send for the Book of MODERN Hook-ups. 
We uri:l gladly mail it to you FREE! 

B.L. SALES We 
35 Warren St. 
New York 

A MESSAGE TO OUR FRIENDS! 
We have created a demand for scientifically designed and 
beautifully finished binding posts by consistently advertising 
the advantages of quality posts with engraved tops which don't 
come off. 
By carefully studying production methods we are in a position 
to manufacture a superior product to meet this demand and 
sell it at a close margin. 

ENSIGN 
Plain 

EBY Service is 
Swift and Reliable 

These two posts are standard 
equipment on the sets of most 
of America's leading manufac- 
turers. They can't be dupli- 
cated. 

Insist on Genuine EBY Posts l'NSIGN 
En^ravecl 

H. H. EBY MFG. CO. PHILADELPHIA, PA. 
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Illllillllll,1Ilmumt 

I he photo par"; 
. , fisse Panel 

and Formica buck lunrt used in the Atromber1tC'urlson Neutrodyne set 

For more distance and more volume, 
Use more Formica! 

DESIGNERS and bu :Iders of sets incorporating radio frequency amplification- neutrodyne, super- heterodyne. and reflex.-have found that the best possible parts will give far less titan maximum 
resu:ts unless the greatest care is taken to prevent current leakages. 

They are using Formica frcnt panels. Formica baseboards for mounting the instruments, and in some 
cases Formica back panels for the battery terminals. The remarkable new Stromberg- Carlson Neutrodyne 
set is an example of what can he accomplished in this way. 

There is often a difference that means loud speaker volume on stations that would otherwise come in cnly on the phones; it means logging new DX stations that would have been impossible before. 

Insist on Formica. It won't warp. Banding posts won't loosen up because the material cold flows. 
The insulating quality is certain and uniform -and the finish the best there is. 

Dealers who wish to give real service to their customers are urging the use of Formica base panels in 
these sets. 

THE FORMICA INSULATION COMPANY 
4653 Spring Grove Avenue, Cincinnati. Ohio 

50 Church St.. New York. N. Y. 
422 First Ave.. Pittsburgh. Pa. 
1142 Granite Bldg.. Rorliestrr, N. Y. 
414 Ohio Bldg., Toledo. Ohio 

SALES OFFICES 
1210 Arch St.. Philadelphia, Pa. 
1025 Second Ave., S. Minneapolis. Minn. 
585 Mission St.. San Francisco. Calif. 
Whdn,y Ci ntrat Bldg.. New Orl:ans. La. 

öRMICT 

CIS Castoa Bldg.. Clew land. Ohio 
4 S. Clintnn St., Chiraso, Ill 
708 Title Bldg.. Baltimore. Md. 
47 King St., Toronto. Ontario 

Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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rt, 
d, 
yr rlalltl for e 

, 
had Installed 

1_'ttal Irma aao 
dd bay, l'aid lot 
If hundred* or 

If 'aid' or 
letter CO 
mpnext.l 

\ 
Pu.h-1h111 ".t" flattery 

Sich . , 1 

YOUR MONEY BACK 
IF YOU BLOW A TUBE 
with Kan t--Bl o a.t a elouipted 
with a Kant .Blo 

Only one Kant - 
Blo needed to 
protect any nu m 
ber of any kind 
of radt° t b.'e Lights on any Short Circuit 

SIGNAL 

or .rte .'li" Battery Booting hot now on art. 
Kant Ill., Spinal., bolli Itindina l'rtt Style and Switch 
Stylo ate at Al the b.a radio stt, -.. It )our dealer I. .ru of Mork wend is nn a how III" h ut lm, Po-t 
Style. or FI for the So 114, St, 1., and us.. lull '!ut airy 
number of K.1NT 111.11$ dir.rt to you. rhat:;r. io.oa ids 

Sole Distributors 
APEX RADIO COMPANY 

Suite 2OR 503 Fifth Ave. New York, N. Y. 
Afanu''arlused by Ganlo Krum Co.. Inc.. New York 

EIectrad Audiohm 
C. P. HILDEBRAND said 
"This is certainly the Musing 
Link In Radio -To Express it 
Mildly. it Is Marvelous." 

Mr. Hildebrand is one of thousands 
whc have placed this wonderful new 
radio device across the secondary 
of their first audio transformer. 
If you want to eliminate distortion 
and improve the tonal qual:ty of 
your radio set buy an Electrad 
Audiohm tcday. Place it across 
the secondary of your first audio 
transformer and be convinced. 
Price. 81.50. If your dealer cannot 
supply you crder direct, advising 
us of the name of your local dealer. 

E LECT RA Inc. 
Dept. 3F 

428 BROADWAY, N. Y. 

íEl EL-4 fr 1 ILA ..II1,7 *Ifr 

Im prove 
your set 
with an 
Amer Tran 
and enjoy 
radio this 
summer 
as never 
before 

STANDARD of 
EXCELLENCE 

for audio 
amplification 

MEWTRADE MARK REG.U.S. PAT.OFF. 

The AmerTran is now made in two 
types: AmerTran AF -6 (turn ratio 
5). is for use in the first stage; Amer - 
Tran AF -7 (turn ratio 31/4) is the 

companion transformer for use in fur- 
ther stages of amplification. Ask your 
Electrical Dealer; or sent carriage 
charges collect. Price, each type, $7. 

American Transformer Co., 173 Emmet St., Newark, N. J. 
Designers and builders of radio trans formers for over 23 years 

I0N®1®11L101®1®101®1EI®1CA11[1®1®1 
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No matter 
what the circuit 

Acme Transformers make it better 
NO MATTER what the 

circuit, its efficiency de- 
pends on the apparatus used. 
Low losses and amplification 
go hand in hand. 

Acme low loss condenser. 
It remained for the Acme 
Apparatus Company to make 
the lowest loss condenser, 
with a mechanical structure 
which has no equal. Silver 
plated, logarithmic, brass 
plates, cast metal heads, 
smooth noiseless vernier, 
brass to steel cone bearings, 
pigtailed bearing connection, 
enclosed to keep the dust 
out. 

Acme 30 KC transformer. 
As transformer and ampli- 
fying specialists we pro- 
duced the Acme 3o KC 

_ 

\ 

es J 

a 
ACME 30 K.0 

I 

transformer for efficient long 
wave amplification. No in- 
terstage howling, and no 
shielding necessary. 

Acme A -2 audio frequency 
transformer. Known to 
everyone and used by the 
majority, for Amplification 
without Distortion. 
Acme pot rheo. The Acme 
pot rheo combines in a small 
space a well made 300 ohm 
potentiometer and either 6 
or 3o ohm rheostat. With 
this instrument gaseous de- 
tector tubes can be operated 
at their most efficient point. 

Acme guarantee. All Acme 
Apparatus bears a guarantee 
tag and those who have 
used it will testify to its 
sincerity. 

Af.HF A-2 f/ 
n. 4 

ACME for amplification 
ACME APPARATUS COMPANY 

Dept. R. M. 8 . . Cambridge, Mass. 

Transformer and Radio Engineers and Manufacturers 
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"The Best That Money Can Buy" 

"DEVEAU GOLD SEAL" HEAD SETS are electrically and mechanically, -as well as 
front a radio standpoint,- as perfect as the highest- priced Head Set on the market, -yet. with 
all their perfection, they retail at only 0.00 for 2200 Ohm and $10.50 for 3200 Ohm. 

The trade mark "DEVEAU.' has stood for the highest quality in telephone apparatus for 
thirty years, -a guarantee that every known advantage in design and manufacturing has been 
Mhen int. careful consideration. 

Magnets are extra -heavy one -piece units; cups are of aluminum to keep down the weight 
but unlike other Head Sets, every exposed metal part of the set is finished in genuine 24 -karat 
gold, - under a protective lacquer so tbat the finish will last for years: the terminals of each unit 
are concealed, -no contact possible with users' hands 

"DEVEAU (:OLD SEAL" HEAD SETS are like a piece of tine jewelry in appearance, but 
with all the radio niceties that the most advanced radio enthusiast can desire. DEVEAI ('nits 
exactly match each other in tone, -etch has maximum sensitivity and perfection of tone quality. 

The patented design of headgear is far ahead of any Head Set on the market, affording as 
it Eses, instant titling to ears and head without "re- harnessing" and without binding or pressure. - 

the latter an admitted nuisance with all other makes of Head Sets. 
Caps are sf enuine Bakelite, -of scientific design, and comfortable to the ear; the bakelite 

never loses its jet-black lustre or highly polished surface 
"DEVEAU GOLD SEAL" HEAD SETS are never found in the cut -rate market, -they are 

only sold to Jobbers who appreciate their value. 
"DEVEAU GOLD SEAL" HEAD SETS are guaranteed to be electrically and mechani- 

cally perfect, -our Guarantee protects every purchaser. 
Order through your regular Jobber or write direct for the names of authorized Distributors 

throughout the country 
Send for descriptive Bulletin of Deveau Radio Apparatus and Micrometer Adjustable Air - 

Gap Radio Loud- Speakers. 

STANLEY & PATTERSON 
250 WEST STREET Downtown Stores J 27 WARREN ST. 

1 23 MURRAY ST. 
NEW YORK, U. S. A 
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