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INSTRUCTIONS FOR ASSSMBLING ..ND /IRING THE
TOBE AMATEUR COMMUNICATION RECSIVEIR

The TOBE AIATEUR COMMUNICATION RECEIVER has been so designed that the average arateur ex-
perimenter will find building this receiver is but a few hours of plecasant work. It presents
a rare opportunity to amateurs who heretofore believed that the construction of a high frequency
receiver, fitiing for gcod amatour communication work, was toc intricate a problem and required
complete laboratory set-up in order to obtain satisfactory results. All that is required to
build this receiver are such tools as a screw driver, pliers, and soldering iron. This great ad-
vansement is made possible by the use of the pre-wired, pre-adjusted, complete tuning catacomb.

The first step in the successful construction of the TOBE Amateur Communication receiver is to
understand the general plan of design incorporated in it.

THE TOBE 35H TUNER

The heart of this new modern receiver is the TOBE 35H TUNER, consisting of the coils and tuning
condenser for a sharply tuned antenna circuit, a stage of radio frequency amplification on all bands
and an oscillator circuit. A six-zang, four-point switch changes the bands at will, This switch
short-circuits all coils, including primeries, secondaries, and ticklers, which are not being em-
ployed in the circuit. This eliminates any resonant effects in the colls which would produce dead
spots in the tuning range.

' The Tuner 1s so constructed that the amateur bands are placed in the middle of the dial and
cover approximately two-thirds of the scale. The other one-sixth of the scale on either side of
the amateur bands is left for forcipgn arateur and adjacent channel reccption.

There are only seven connections and a ground which the set builder has to make to this TOBE
35H TUNER. The tuning catacomb is comnletely wired and trackcd at the fectory. As the frequency
ranges are very small, however, it will be necessary in a majority of the cases for the set builder
to make minor adjustments for this tuner is absolutely single controlled.

CIRCUIT EMPLOYED

The superheterodyne circuit in which this tuner is used consists of a sharply tuncd antenna
circuit, a stage of radio frequency amplification (sometimes called pre-selector stage), a band-
pass intermediate frequency amplifier, diode detection, automatic volume control, and a beat
frequency oscillator for CW reception. A double-pole single-throw switch is provided which turns
>ff the automatic volume control when the beat-frequency oscillator is switched on. A volume con-
trol is placed in the cathode circuit of the IF tube so that when maximum amplification is not
needed the sensitivity of the IF stage is reduced which in turn increases the signal-to-noise ratic.
The signal-to-noise ratio on this amateur communication receiver is extremely good due to the
sharply tuned antcnna stage and the well-designed tuned radio frequency transformers.

The sensitivity of the receiver is onc microvolt or less all over the bands covered, which is
greater than can be used except under extremoly favorable atmospheric conditions as the noise level
in most locations is usually considerably above one miorovolt with the possible exception of the
20 and 40 moter bands.

CONSTRUCTIONAL DATA

Great care has been taken throughout in the selection of parts, for the complete receiver is
no better than its components. Amateurs who elect to uso their own stock of resistors, condensers,
etce., should be careful to select parts identical to thosec which come with the complete reoeive}
kit. These parts have been selected with great care for accuracy and uniformity and good operation
is not guaranteed unless the parts used are identical in quality.



The baso and panel are drilled so that the assembly of parts is relatively simple. In con-
structing the recceiver it is advisable to mount all the tube sockets and shield bases first. The
same mounting screws are used for both the tube sockets and the tube shield bases. The tube
sockets arc held below the chassis and the tube shield bases above. (Seo picture wiring diagram).
It is importan®t %o have all ‘uhg-.socket contacts in the positicn shown on the diagrom, for great
carc has buoei. “aken 10 make all lewds cerrying radlo freguzncy currents as short as pessibles The
insulating sienpe 3on 4 ten be fantined in the posiiion os shown on the diagrom. Tae power
transforner 15 melchad as ‘ndiceted, end the filamen$ ficins daones The trans:iormer hus an clec-
trostatic und zld betvoen the poimacy and secondary windiwgs which helps to climipate any noise
beivg fof ipla the sotb fiea the Mabning circuit. An adled precaution against moduiation hum is
taken by eonuecting a ~05-mfd, condenser across the prirmury. In some cases this further reduces
iine ncten whish a'ght be introduced into the set through the lighting circuit.

MOUNTING I.F. TRANSFORLERS

The IF transforrmers should be mounted so that the adjusting screws on the side of Tl face
the rear and the adjusting screws on the side of T2 facc tho outside of the chassis. These IF
transformers, as will te noted on the diagram, consist of three tuned circults which give a
band-pass effects The midcie or link circuit in these transformers is nct connected to any tube
but ic merely groundeds Theo II transformers have been carefully adjusted at tne factory for an
iitermediate frequency of 45& kilocycles and care should be taken not to change the adjustment,
especially of the link circuit. After the filament wiring, screen grids, power supply, and
plus B leads havc been connected (it is advisable to have these leads run along close to the
chassis out of the way) the IF transformcr leads are soldered in place. These leads are cut to
the proper length. The resistors and by-pass condensers should then bo soldercd in place. The
placement of these has been worked out so that they mount on the tube sockets or the insulating
straps provided for that purposes The placement of the parts is shown on step-by-step drawings
and should be followeds Bo sure to follow the wiring diagram in by-passing, for a number of the
condenser leads return to cathode and not to ground.

The volume controls and switches on the front of the chassis may then be temporarily mounted
and wirede This temporary mounting will have to be removed when the front panel is put on as
these controls hold the front panel to the chassis, All the wiring possible should be done be-
fore the tuner is mountede This tuner is mounted on soft rubber grommets which should be placed
between the main chassis and the tuner. Beside the grommet, an insulating washer is furnished
which is placed on the other side of thc chassis before the metal washer is put in place. (See
dctailed drawing of grommet assembly). If the tuner is properly mountcd, it will be entirely
irsulated from the mein chassis. The purpose of the soft rubber grommets is two-fold, for it
nct only insulates the tuner from the main chassis but also gives a cushioning effect which
tends to reduce mechanical acoustical feed-back which might be caused by the actual vibrations
of the condenser plates due to sound waves from the loud-speaker.

There are only three high frequency leads to the tuning catacomb; one is from the plate of
the RF tube (type 6D6) which is used as a radio freyuency amplifier; the other two are from grid
/A and grid #2 of the Pentagrid converter tube (type 6A7) which are connected to the “uner through
a +0001- and a +002 mfde condenser. These condensers should be mounted in a vertical position on
the tube socket and heavy wire run over to the tuners The purpose of this heavy wire is to kecp
these loads from vibrating mechanically which would change the frequency of the oscillator. It
will be noted that the tuner has a heavy flexible metal lead soldered to it. The other ond of
this should be well soldered to the main chassis. This grounds the tuner in one point only,
which is essential.

PANEL ASSEMBLY
The receiver is now rcady for assermbly of the front panel. Before the panel is put in place,

be sure to place the long pointer with collar. and set screws attached on the main shaft of the
tuning condenser. 4is will bc noted, the two volume controls, the automatic-volume-control and



beat~frequency~-oscillator switch, the tone control and power supply switch, phone jack, and
stand-by switch hold this panel in place. When the panel is mounted by means of these, the coil
switch and tuning-condenscr shaft should extend through the holes in the panel. These holes are
ample in size and the shaft should not touch the front panel. In fact, care should be taken
that none of the pointers touch the front panel. Otherwise, some chassis currents might be set
up if the tuner is grounded at more than our point.

A short pointer with collar attached is provideds This is slipped over the vernier tuning
shaft which extends through the front panel. This should not touch the front panel itself. The
dial card mey then be slipped into the dial holders in the rear of the front panel. A slot has
been cut in the dial card which fits over the collar of the pointer. The adjustment of the dial
is made by means of this slot rather than the dial holders as their relative position may change
slightly according to the mounting of the tuner.

To obtain the correct position of the large tuning pointer, proceed as follows: Turn the
tuning knob until the movable plates of the variable condenser arc fully in mesh. (Maximum
rapacity--lowest frequency). DBring the large pointer exactly in line with index No. 100 on the
1.l card and tighten the set screws in the collar of the pointer shaft. This should allow the
pointer to be in line with index No. O when it is moved to the extreme opposite side of the dial
and the condenser plates are fully out of mesh. In the event the pointer does not line up exmactly
with these index numbers, it should be adjusted on the shaft so that an equal difference is obtained
on each end of the dial.

FINAL ADJUSTMENTS OF RECEIVER

After carefully checking the wiring of the receiver it is ready for trial operation and if
correctly constructed should, when antenna and ground are connected, bring in signals. Be sure
to plug in the loud-speaker before turning on the set, otherwise an abnormal amount of voltage
is thrown on the filter condensers. If no signals are received, check all connections before
changing alignment of either the IF transformers or the trimming or padding condansers in the
tuner itself. The set should receive some signals before any changes in alignment are made.

ALIGNMENT OF IF TRANSFORMERS

It is advisable to use an insulated screw driver for all alignment adjustments as this
minimizes the effect of body capucitance.

Although the IF transformers have been carefully aligned at the factory for the inter-
mediate frequency of 456 kilocycles, tube and lead capacitance will slightly change the tuning
of all circuits with the exception of the link circults, and it will be necessary to make slight
adjustments on the four circuits which are connected to the plates or grids of the tubes.

For final adjustments the followinyg directions arc given to the set-builder who does not
have available either an all-weve signal generator or an output meter:

l. Remove antenna lead.
2. Turn on the receiver.

3. Turn both volume controls to the point of maximum response (rotate clock-
wise as far as possible).

4., Turn tone control as far countcr-clockwise as gossible without turning
off the set.

5. Set selector switch on the fourth band.



6. Turn on automatic volume control and off the beat-frequency oscillator,
(rotate AVC switch counter-clockwise).

7+ Set tuning condensers so that no signals are being received,

The IF transformer which feeds the detector should be aligned first. Its location is given
on the drawing as T2, It has already been mounted so that the adjustment screws face out from
the chassis. Three of these adjustment screws will be found. The center adjustment screw is
the link-tuned circuit and is not connected to either the IF amplifier tube or the detector tube,
and as a conscquence will be correctly tuned to the 456-kilocycle intermediate frequency. The
set screw that adjusts this link circuit is in the middle of the transformer. Do not change the
adjustment of this link circuit, for tube or load capacitance has no effect on its frequency.

The top and the bottom adjustment screws may be rotated slightly until the meximum hissing
sound is heard. A similar procedure should be followed on Tl remembering not to change the
tuning of the link circuit in this transformer which is adjusted by the middle screws. In order
to set the adjusting screws on Tl the beat-frequency-oscillator tube should be removed from its
sockets When these transformers are brought into alignment a hiss will be heard even with the
tube used as an RP amplifier removed from its socket.

If the wiring has been carefully done the IF will not oscillate during these adjustments
with the 10,000 ohm volume control fully advanced.

ADJUSTING THE PADDING AND TRIMIING CONDENSERS IN THE TUNER ITSELF

a«fter the intermediate frequency has been carefully adjusted slight final adjustments may
be made on the trimming and padding condenscrs in the tuner itself. The antenna should be dis-
connected and the variable tank condensers should be set near minimum. (Rotatec the main tuning
knob so as to bring the large pointer near the left side of the dial.) (In making all ad-
Justments set oondensers so that no signals are received.) The band selector switch should be
set on band /4. This throws into the circuit the coils marked Band Noe 4 on the picture
diagram of the tuners As will be noted, the location of the antenna coil, RF coils, and
oscillator coils are marked.

With the volume control set at maximum (the beat frequency and automatic volume control
switch should be set so that the beat-frequency oscillator is not on - rotate counter-clock-
wise) adjust the antenna and RF coil trimmers for maximum hiss. The oscillator coil trimmer
should be left fixed.

After the minimum capacitances have been compensated for on band /4 repcat the process with
the selector switch on band #3, adjusting the antenna and RF coils on band #3 for maximum hiss.
To adjust band #2 set the sclector switch on band #2. This band, and band #1, has series &s
well as trimmer condensers. Tho trimming condensers across the coils in band #2 are the ones
mounted direotly above the coil (see diagrams) and have one terminal connected to a switch
point. The antenna and the RF trimmers should then be adjusted for maximum hiss as before. The
selector switch may then be turned to band #l. A distinct reduction in noise will be noticed
on this band and it will be necessary to attach a short antenna to make the proper adjustment
on this band. As before, the trimming condensers on this band are mounted directly over the
coils and have one terminal connected to a switch point (See diagrams). Again adjust the
antenna and RF trimmers for maximum hiss. (The tuning condensers should be set in such a
position that no signals are being received while making the above adjustments)

Thus, having adjusted the minimum capacitance on all bands, the next process is to adjust
the padding condensers on bands 3 and 4 and the series condensers on bands 1 and 2. To adjust
these padding and series condensers, set the tank condensers near maximum. (Rotate the tuning
knob so as to bring the large pointer near the right side of the dial) To adjust the padding



condensers on band 4, set the sclector switch on band 4. The jadding condenser adjustment for
bands 3 and 4 extend through the rear of the tuner, the band 4 padder being the lower one. With
the antenna disconnected and the tank condensers set near reximum os mentioned above, adjust this
padder for maximum hiss. The adlustment may be made through the large - hole in the rcar of the
chassis by means of an insulated screw driver. It will be noted that the adjustment is not nearly
as critical as the adjustment of the trimming condensers. Turn the band selector switch to band 3
and with the tank condensers set ncar maximum adjust the padder on band 3. (This padder is ad-
justed by the upper screw extending through the rear of thc tuner chassis) Again adjust for
maximum hiss.

The first and second bands have scrics condensers for each of thae six inductances used on
these bandss The adjustment of these series condensers may be made as follows: With the antenna
removed as before and the gang tuning condensor set near raximum and the volumc controls fully
advanced, sct the band selector switch on band #2. Adjust the sories condensers (see picture
diagram) (The sories condensers have a terminal grounded to the tuner chassis) on the RF and
antenna coils on band #2 for maximum hiss. To adjust band #l, turn the selector switch to band
# whereupon a considerable reduction in noisc will be noted so that it may be neccssary to con-
n~ct & short antonna to the receivers iith a short antenna connected and the tank condensers set
asar maximun (it 1s advisable to sct these condensers so that no signal is being recoived), again
aajust the sories condensers on the RF and antenna coils on band 41 for maximum hiss.

ADJUSTMENTS FOR CHANGING POSITION OF BANDS

It will be noted that no adjustments have been made on the trimming or series condensers on
the oscillator ecircuits for these change the frequency to which the receiver is tunede If 1t is
desired to shift the tuning ranze slightly so that the amateur bands occupy the positions shown
on the model card supplied with each receiver, slight adjustments may be made on the oscillator
circuit trimming and series condenser. To determine this, connect the regular antenna to the
receiver, turn the band selector switch to position 4 and locate a siznel which is on the
extremely high-frequency end of this bande Then if the ond of this band does not coincide with
the marking of the model dial, slight adjustments may be made on the oscillator circuit trimming
condensors. Change the oscillator trimmer condonser of this band very slightly by means of the
insulated screw driver, After a very slipght adjustment has beon made, rotate the tuning knob
and again locate the signal hcard befores In this way the high-frequency end of the band may be
shifted to the correct position. Aifter shifting the band position by means of the oscillator
trimmer a check as to the linc-up of the antenna and RF stage trimmers should always be made as
described aboves To change the position of the high-frequency end of band #3, repcat the process
as above, setting the band selector switch to position /3.

To change the position of the high-frcquency ends of bands #1 and #2, the same process as
desoribed above should be rcpeated, although in this case it will be noted that above the
oscillator coils of bands #1 and #2 aro mounted both the trimming and padding condensers. as in
tho case of the antenna and RF circuits, the trimning condensers are those having a terminal con-
nected to the switch point. These trimming condensers are the ones to adjust slishtly to change
the position of the high-frequency ends of band #1 and #2. Always be sure to re-adjust trimming
condensers of the RF and antenna coils of each band after making adjustments to the oscillator
trimmers, '

After making the above adjustments to bring the high-frequency limits of the amateur bands
to coinecide with those marked on the model dial card, the last step is to bring the low-frequency
limits of amateur bands #1 and #2 in line with tho corresponding markings on the model diale To
do this, it 1s necessary to make adjustments on thc oscillator series condensors of bands 1 and
2. Bands #3 and #4 do not have to be adjusted to bring the lower frequoncy limits of the
amteur bands into line, inasmuch as this was accomplished automatically when adjusting the
padders as aforementioned.



The oseillator series condensers (sec picturs diagram) on bands #1 and #2 deternmine to some
extont the spread on these bands. The lower the capacitance of thesc series condenscrs the
greater the band spread; i.ce, the low-frequency end of the band will bo farther to the right.
Consequently, the experienced amatcur may spread these bands to suit himself, The progess is as
follows: Locate some statien on the lov-froguency end of the band; change the adjustment of the
series oscillator condenser slightly on that band; and egain tunc in the station. Only a very
slight movement of the adjusting screw should be made at onc time, ithen the pointer's pcsition on
the dial card is at the correct point, leave the series condenser fixed and ro~aulign the antenna
and RF serles condensers on that band, as before described, for maximum hiss, with the antenna dis-
connecteds 4 check should thep be made on the antenna and A}F trimning condensors with the tank
tuning condensers set near minimum as before described; i.es, the antenna should be disconnected
and these condensers adjusted for maximum hiss. Changing the oscillator seriss ocondonsers will
change the high-frequency cnd of the band somcvhat as well as the low-frequency ende

INSTRUCTIONS FOR ADJUSTING BEAT=-FREQUENCY OSCILLATOR

The beat-frequency oscillator has becn adjusted at the factory for o frequency which will give
sbout a 1000-¢yclc notes The capacitance of the wiring, however, will differ somecwhat and it will
tn meces-ary for the set-builder to re-adjust the tuned circuite The adjustment screw for the beat-
fr gorey oselllator will be found on the top of T3. With the set in operating condition and con-
ravtzd to a short antenna, tune in a station, turn on the beat-frequency oscillatcr by means of the
switch on the front of the chassis. (Rotate clockwise) This switch automatically cuts off the AVC.
If the oscillator 1s adjusted to the right frequency a beat-note, or whistle, will be hearde If it
15 not adjusted to the right frequency only a slight reduction in signal strengih will be obtained.
Rotate the adjusting screw on the top of T3 very slowly. With the proper adjustment a note will be
heard. ' This may be varied from a very high pitech to a low pitche The beat-frequency oscillator
should then be turned off and another station tuned ine The beat-frequency oicillator sheuld again
be switched on with the result that the becat-note should be obtained.

The reason for re~checking this adjustment is that it is possible to adjisc the beat-frequency
oscillator so that onc of 1ts harmonics beats with the incoming sisnal. In this ciso a beat-note will
be: heard on one particular station and will not be heard on any other.

ALIGNMENT OF IF TRANSFORMERS BY IEANS OF A SIGNAL GENERATOR

If the amateur has at his command a signal generator accurately calibrated in frequency,
alignment may be conveniently made on the IF stages by this apparatuse The siznal generator should
be set accurately on the intermediate froquency of 456 kilocycles and its output connocted between
around and the cap of the Pentagrid converter tubes This will supply a signal tc the grid of this
tube which in no way upscts the ad.iustment of any of the IF circuits. The transformer marked T2
should be first aligned starting at the grid eircuit and working backe after this transformer has
been adjusted for maximum response T1 should be adjusted in a similar manrer.

ALIGNMENT OF Tile TUNER BY X EANS OF A SIGNAL GENERATOR

The bands covered by this receiver are extrcmely small and generally the calibration of an
ordinary service signal generator is not sufficiently accuprate to allow calibration of the tuning
range of the receiver. Alimmnont my be nade on band #4, as before described, on the various
trimming, padding and series condensers by connecting the output of the signal generator to ground
and through a 200-pnmf, condenser tb the antenna terminal of the receiver. In alisnfing bands 1, 2,
and 3, however, a 400-chm non-inductive resistor should be used instecad of the 200-mmfe condenser

USE OF CRYSTAL WITH THE TOBE COMMUNICATION RECEIVER
it the present time no IF transformer incorporating a erystal for single-pignal reception is
available thoygh the amateur may usc any of tho well-knowm circuits, However, work is being done
to incorporatc a noew crystal circuit which has distinct advantagess This circuit will be con-
structed so as to replace ono of the IF transformers, allowing the crystal to be switched in or
out at will. . : '



ADDITIONAL INSTRUCTIONS FOR THE INSTALLATION
OF THE BEAT FREQUILINCY OSCILLATOR

Due to variations in the manner of wiring the receiver
as well as variations in the characteristics of the type
76 tube used for the B. F. 0. there may be present at one
or two points on the dial when no signal is received,
harmonics of the B. F. 0.

Should these harmonics prove troublesome to the
aperator they can be climinated by making the changes shouvn
in tke diasgram below,
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Obtaining regeneration in the IF amplifier
of the Tobe Communication Keceiver.

Ls the Tobe Coumunication Receiver has one vol
control which varies the bias of the IF amplifier tube
is relatively simple to obtain IF regeneration and usé
this volume control to sev the IF amplifier just under
the wosclllatlon point. If the shield is omitted from
the IF amplifier tube, the IF stage will oscillate
violently. By partial shielding, however, the IF
amplifier may be made to oscillate only when the IF
volume control is fully advanced. This condition may
be obtained by cuttingldown the shield of the IF tube
approximately an inch and a quarter. This of.course
will vary somewhat according to the tubes used and
according to the wiring of the receiver, consequently
it is adviseble to cut down the shield a little at a

~time, having the IF volume control fully advanced and

Kéetermining at what point oscillation starts.

As commonly appreciated, regeneration on the
IF amplifier sharpens  -up the receiver to a marked
degree, which is extremely advantageous in CW 26V | 2
ception. In fact, this ishfréduéntl§ neariy‘as
tory as the use of a crystal. l
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FILAMENT WIRING DIAGRAM
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 NO.4
WIRING OF RESISTORS
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NO. 2
WIRING OF CONDENSERS
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NOTE - TOBE AMATEUR TUNER TO BE INSTALLED
AND WIRED AFTER CONDENSERS HAVE
BEEN INSTALLED.
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SEE DETAIL ON FIG 27

POWER TRRNSFORMER

NOTE - WHEN USING CONVENTIONAL ANTENNA
& GROUND SYVSTEM, CONNECT THESE TERMINALS
WITH A JUMPER i
WHEN USING A DOUBLET SYSTEM,REMOVE JUMPER
AND CONNECT THE CONDUCTORS OF THE TRANS. -
UINE TOTHE TWO “ANT" TERMS
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3 SHOULD BE *|4 S80LID INSULATED WIRE
T0 BE KEPT FREE FROM ALL METAL PARTS.




