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THE PILOT SG-105 SCREEN GRID
REGENERATIVE RECEIVER

By JOHN GELOS0
Chief Engineer, Pilot Eleetrical Mfa. Co., Inc.

HE meatings of the Institute of Radio

Engineers in MNew York City provides

in addition to its technics]l lectures and

dizcussiona an  epportunity for the

techniical men of the industry to get
away from their laboratories and to meét one
another during the hours previows, to gather-
ing - at the Enginesring Societies Building.

If ome could take a censws of variems New
Yark restaurants and hotels; on the evening of
an Institute meeting, they would find groups
of engineers and executives enthusiastically
discussing, across dinner tables, the ways and
means and problems of the industry, and some-
times solving some. of them.

I had the pleazure recently of attending one
of these “get-tomether” dinners just bhefore a
particularly interesting lecture was delivered
before the Institute. At the table with me
was the president of a large radio manufze-
turing company, his chief engineer and in ad-
dition a consulting radio enginesr whose name
is known and respected throughout the in-
dustry,

Our round tahle conversation centered around
screen grid tubes, and the various cirenits using
these tubes recommended and published up to
that time,

I shall mot attempt to tell you the long de-
tails of our various opinions, but enly my own
conception which I stated to these men rather
emphatically and with which they were in
reasonable agreement.

It was my feeling that, as a general fact,
screen grid tubes are all right, but my experi-
ence had indicated that the majority of trou-
bles met with in using sereen grid tibes had in
the past heen due to the design of circuits not
particularly suited to the tubes themselves.
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As soon as the tubes themselves were avail-
able, many experimenters used them in cir-
cuits, whereby three or four screen prid tubes
were useéd as radio frequency amplifiers, and
in both America and Europe efforts were made,
and circuits were published, describing the use
of sereen grid tubes not only as radio frequency
emplifiers, but alzo as detector tubes and as
audio: frequency amplifier tubes.

Manufacturers, in addition to the experi-
menters, attempted to capitalize on circuits em-
ploving the tubes, and did not hesitate to rec-
ommend {wo, three or four sereen grid tubes
in a given circuit.

In my opinion, one or two stages of radio
frequency  amplification in a eircoit designed
around the sereen grid tube provides even more
than the necessary selectivity and sensitivity
required, and eliminates immediately any neces-
sity for using a large number of tubes, with
the possible disadvantsge of added complica-
tions, both mechanically and electrically.

THE S5G-105 USES AN AC SCREEN GRID TURE.

To prove my contentions, to myself and to
others, I designed the Pilot SG-105 all-electric
five-tube sereem grid regenerative receiver,

This receiver, after severdl weels' tast and
actual use, has proven to me that the opinion
that I stated to my fricnds was a reasonahle
one, and that opinion was “that a properly de-
signed receiver circuit utilizing a single séreen
grid tube, wonld incorporate advantages over
and bevond receivers then emploving screen
grid tubes and to sich a degree that the re-
ceiver would represent a basic improvement
in the art of radio broadeast reception.

As can be seen from the schematic circuit
diagram of Fig. 1, the circuit arrangement
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of the receiver iz as follows: The antenna
is inductively coupled to the grid circuit of
the a, c. zereen grid tube. The output of the
streen grid tube is coupled "by asscreen grid
three ciceuit tuner providing aulielive regen-
erative control feeding into fa UIY-227 de-
tector tohe. A phonogeaph jack'is provided o
the plate circnit ‘of the detcctor tabe, so that
the audio frequency amplifier “portion of the
receiver may be wsed in combigation with a
phonograph -and phonograph pick-up.

Transformer audio frequency coupling is em-

S ploved between the detector tube and the first

ek UY-227 audio amplifier tube, the gain ratio
N | F,_ H : heing 314 to 1. The plate circuit of the TY-
A N b B 237 15 coupled to tio UX-171A, tubes in push-
| pull arrangement, vsing a Pilot No. 392 input
pushpull transiormer, and a No. 401 push-
pull putput impedance to couple the amplificr
cirenit to the loudspeaker.

The Pilot No. 398 “jumbo” power irans-
former supplies 234 volts flament current to
the a. ¢. screen grid tube, the detector tube,
and to the fArst audio frequency amplifier tube
Separate secondary transformer windings: sup-
= ply 5 volts to the filaments of the two UX-171
push-pull amplifier tubes and to the UX-Z80
full wave rectifier tube.

This same transtormer alzo, of course, sup-
plies the plate voltages of 90 volts to the screen
orid tube, 45 volts to the detectar tube, 135

volts to the first audio frequency amplifier tube,

J atd 220 volts to each of the two push-pull am-

> plifier tubes. Of the 220 volts supplied to the

UX-171. tubes, 180 walts is actually ‘on the

plates of the tuhes, 40 volts being utilized for
the grid hias voltages.

Volume control 15 provided for by varying
the voltage on the screen grid of the UY-222
tube, a Pilot 200,000 ohm potentiometer heing
- connected between the B minus {(—) and the
45 volt terminal on the Mo, 960 fixed resistor.

The grid bias voltage of 1304 volts for the
sereen grid tube is obtdiced by taking the volt-
age drop across. a 1200 ohm fixed resistor con-
nected between the cathode and the grid, the
resistor  being effectively by-passed by a 01
mfd. fixed condenser,

The detector tuhe nput circait includes a
A0G23 mid. grid condenser shunted by a two
megalhim grid leak.

The first andio frequency amplifier tube has
a grid bias valtage of approximately 9 wvolts,
obtained by taking a voltage drop across a 2250
olen fixer] resistor connected between the grid
and the cathrode of the tube. This resistor
iz also shunted by a one mfd. condenser io
effectively  by-pass auwdio frequencyl currents.

The two UX-171 push-poll amplifier tubes
have approximately 43 volts grid bias on each
grid.. This voltage is obtained by the voltage
deop across a 1200 ohm resistor connected Lo
the center tap of the five volt "jumbo’ trans-
former secondary winding. :

Particular care has been taken to ass all
radio frequencies around impedances that would
otherwise tend to decrease the total radio fre-
quency main of the circuit, reduck over all fidel-
ity by the cutting of side bandd lor allowing
radio frequency currents to circulate in-the high
valtage or flament power supply circuits.
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I wish to point out in particular at this time
that the actual arrangement of the connection
wires in the SG-105 receiver has been studied
wery carefully and only after several receivers
were wired, was a circuit arrangement arrived
at, that eliminated to the lagt degree all pos-
sibility of radio frequency feedback in various
portions of the cireit, cansed by cecuit loops,
length of radio frequency leads or the sus-
ceptibility of the circuit to a, e "hum" pick-up.

FARTS REQUIRED FOR CONSTRUCTION

The complete list of all parts necessary for
the construction of the SG-105 receiver (in-
corparating, of course, the ABC power sup-
ply )iz as follows:

1 5G-105 Front Panel.

I BG-105 Sub-panel.

1 1623 Variable Air Condenser,

1 1617 Variahle Ajd Condenser,

1 222-A Twin Coupler Shield Grid Ant. Coil.

1 174 Shield Grid Three Circuit Tuner.

2 1282 Nlhminated Vernier Dials.

1 1165 Midget Jack.

1 42-W Bakelite Toggle Switch,

1 938 Filot 200,000 Ohm Potenticmeter.

1 398 ABC "Jumbo" Power Transformer,
81 Giant Audio Transformer.

20 Push-pull Input Transformer.
Push-pull Output Impedance.

"Tumbo” Filter Condenser Pack.

By-pass Condensers,

Mica Condenszeér.

Grid Condenser with grid leak and elips.
| Mica Condensers,

5 ;Jumbo" Donble Choke,

ixed Resistor.

) Fixed Resistor.

Fixed Resistor,

Sub-panel Sockets.

7 Sub-panel Sockets.

Sub-panel Brackets.

1 each Binding Pasts, Ant, Gnid,, Short Ant.,
L5 4-L. 5 —

744 Miscellaneons Fardware,

1 BP-108 Blue Print.

ASSEMBLY INSTRUCTIONS

It it best in assembling the receiver to first
mmn;t all parts on the 23" by 7" bakelite sub-
panel,

The position of these parts looking down
on the top of the receiver is indicated by the

drawing of Fig, 2, and the photograph Fig. 3.

Looking from the receiver front it will be seen

that above the sub-panel and at the rear left
‘hand end of the sub-base panel is mounted the

No. 398 power transformer, No. 395 Rlter

candenser J&l&dﬂz, and the Na, 395 double choke

coil.  Then going toward the right, comes the

No. 401 output push-pull impedance, two tohe

sockets, and the No. 399 input push-pull trans-

former, and then another socket,

The grid condenser and leak, the No, 960
resistor strip, four other sockets, five binding
posts, and the No. 381 andio transiormer is
also mounted on the top of the sub-hase panel,

whing from the receiver front, the socket
ven the extreme left at the front iz for the

UX-280 full wave rectifier tube, while the
socket just back of the volume control poten-
tiometer and to the right of the left hand
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viiriable condenser is- for the Twin Coupler
screen grid antesna circuit tuning coil.

Fig. 4 15 a bottom view line drawing of the
recéiver sub-base panel, the same view being
shown photographically in Fig. 5 and shows
that ander the sub-panel is mownted the fixed
by-pass condenzers and the three fixed re-
sistors for the grid bias circoits,

Looking at the receiver front panel as shown
by the illustration at the heading of this arti-
cle {(which shows the receiver mounted in a1
cabinet}, we see that the “on” and “off” switch
is mounted at the lower left hand corner af
the panel and the phomograph pick-up jack
m the Tower right hand corner.

Between the two vernier dial controls are
mounted two additional knobs, the one on the
left being a volume control “{the 200,000 ohm
potentiometer), the one on the right being
the distance: (or the regeneration) control. The
photograph referred to illustrates the SG-103
receiver mounted in a Corbett cabinet, making
a very fine appearance, All of the parts which
are shown in this fromt panel llustration are,
of course, mounted dircctly on the front panel
as iz evident by the drawings of Fig. 2 and
Figs. 4 and the photographs of Fix, 3 and

Fig. 5

fl is best to mount all of the parts under-
neath the sub-panel first, for some of the re-
sistars and fixed condensers screw heads and
auts will be underneath the “jumbo™ power
transformer, flter condenser, and choke coils
when these units are assembled in place on top
of the sub-baze panel

Adter azsembling, all parts on the Eoh-base
pariel, wire up the filument circuit connections
to all tubes, twisting the wires to reduce pos-
sible a. o corrent "hum' pick-up, I must
again emphasize the necessity of keeping all
wires in exactly the positions zhown on the
drawings and photographs shown here, and in
detail on the full assembly and wiring blue-
print No. BP-105. Afler the sub-base panel
has been wired complete, the front panel can
be attached to the sub-base panel by screwing
the frant panel up azainst the ends of the four
Neo. 35 bakelite panel brackets, and in addition
by the two nickel-plited bracket supports at
each end of the receiver.

The wiving for the vernier dial lamps, al-
though not shown in the drawings of Fis: 2z
and 4 or on the schematic wiring diagram of
Fig. 1, should be conpected in parallel with
the: UN-171A fAve-volt Rlament eircuit (pref-
erably at the No, 398 power transformer termi-
mais Moz, | and - 9). In wiring the No. 398,
power transformer, WNo, 395 candenser block
and No. 395 choke coils, it will be noted that
all terminale are numbered and that this num-
bering s likewise shown in the schematic and
picture dizggrams and on the large blueprint,
Check thiz wiring over several times to make
certain that vou have all leads connected to
their correct terminals and properly soldered.

I do not know that T have cver read an
article telling how to construct a radio re-
coiver, without pointing out with emphasis the
necessity of using care inosoldering.  The two
points that are important, are the vse of a hot
iron and of absolutely no Aux or acid. Tse
only 2 resin-core zolder,
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TUBES REQUIRED

When you have finished wiring your receiver
you are ready for the ficst test, and to every
oe who has ever assembled and wired a re-
ceiver for themselves, this is the moment that
never lacks its thrill and its feeling of safis-
faction in the "I have made a beautiful job
of that receiver and 1 am proud of it" When
you are all ready for the first test you will
need the following tubes:

1 V=222 a, c. screen grid tube

2 Y227 a, o tubes

2 UX-I71A a. . tobes

1 UX-280 full wave rectifier tube,

F;‘g 2, in addition to the schematic diagram
uibnig. 1, shows the proper sockets for each
tu

With the oo-and-off switch at the extreme
lower left hand end of the receiver panel in
its “off’" position and with the attachment plug
attached to the 110 volt 60 cycle lighting eir-
cuit, we are ready to see “what happens.”

Snap the on-and-off switch to the “on" posi-
tion and if you have done a good wiring job
and made sll conmections properly, ail tubes
af the receiver will light up without any at-
tendant “fire-works"

Everything so god s far, and we can snap
“off" the switch for 2 moment and attach the
antenna and ground leads as well as the loud-
:ﬁﬂﬂ(ﬂ‘ te the hinding posts at the rear of

e sub-panel, and set the distance knob or
regeneration control so that the rotating coil
is at right angles to the vertical coil or in
position of mimmuny regeneration, Set the vol-
{.rr[n: control as far a8 it will go toward the
elt.

Spap on the switch “on" again and after
giving the tubes several minutes to heat up,
slowly rotate the two vernier condenser dials
throughout the broadeast range.

When you pick up a signal, tune it n eare-
fully by rotating the vernier dial knobs slowly
and for increased valume turn the potentiome-
ter knoh “volume” control to the right, as
desired, For receiving distant stations or for
gelecting one station from another (through
atmospheric disturbances, “man-made static” or
because of interference between broadeasting
stations themselves} adiust the regeneration or
“distance” control knob 2o that the maximtm
sigmal strength with the desired guality is ob-
tained without the set actually oscillating, The
regeneration controf will be found to be reas-
onably smooth in operation over the entire
broadcast range, the siznal strength increasing
as more and more regeneration is added to the
cireuit, up until just previous to the time the
set actually oscillates.  Obviously care should
be taken in adjusting the regeneration contral,
for with excess regeneration or with the set
actually oseillating distertion will be intraduced
by the cutting of the side bands of the re-
ceived signal,

The SG-105 receiver will be found to oper-
ate very satizfactory with the usual antenns
available and in particular becavse of the sen-
sitivity -of ‘the Teceiver due to the use of the

.7

screen grid stage-of tuned radio frequency am-
plification. A shorter antenna than wsual or
one having 2 length of only 40 or 50 feet
may be used with fine results as regards recep-
tion of even distant stations, and, of course, the
shorter antenna wire gives the receiver ine-
reased ability to separate one station from an-
other when they are operating in nearly the
same frequency channels,

(HE 5G-105 HAS A PHONOGRAPH FPICK-UP JACK

Seemingly, the phonograph pick-up jack has
taken the place of the now obsolete phone
jack, and well it may be. Those of you who
have phonographs either of today's design or
of the vintage of ten years or so ago can ob-
tain very fine phonograph record reproduction,
nsing the new electrical cut recor 2 mag-
netic proncgraph pick-up and the SG-105 re-
ceiver.

In the radin broadeasting studio the artist's
voice or the music of an orchestra is convertsd
into electrical energy and radiated into space
to be received in your home with your SG-105
receiver. The receiver converts the clectrical
energy back into sound energy.

In the phonograph récording studio the art-
istry of the performer is recorded on a sound
record as mechanical energy. When yvou bring
that recard into your home and play it on your
usuzl phonograph you transform that mechan-
ical sound record back into sound. When yeu
play that same record on your phonograph
which is cquipped with an electrical pick-up
device, the sound energy of the record is di-
rectly transformed back into electric energy.
By plugging the pick-up connection leads into
the phonograph pick-up jack on the front panel
of your SG-100 receiver you use the audic
frequency amplifier portion of the receiver to
amplify the electrical energy from the pick-up
and listen to the reproduced sound record
through your regular radio loudspeaker.

1 AM SURE THAT YOU WILL BE PLEASED
WITH THE S5G-185

Because 1 believe that the SG-105 receiver
uses & screen grid tube at its optimum oper-
ating efficiency in combination with a circuit
which allows high gain radio frequency am-
plification, extremely good selectivity and high
quality over-all reproduction of speech and mu-

‘sic, T’ am sure that vou, too, will be pleassd

with its performance, :
Certainly, we chaps who build our own re-

‘celvers and amplifiers and who are able to

utilize  “last-minute-proven” eciremit arrange-
ments long before the regular manufacturers
of factory-built recaivers can use them—we
should be in the forefront of radio desigm and
he zhle to demonstrate the results of our work
to our friends and make the truthful statement,
that “This sot that T have just finished repre-
sents the last word in radio”

1 am sure, too, that after your friends have
“fetened-in" on your SG-105 and found out
kow little the parts cost, that t will also
become SG-105 builders and enthusiasts.
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