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The complete Federal Type 59 Receiver comes
- to you with the following parts:

One Fpderal Type 59 Receiver.
One Federal No.’53-W Headset with
One Federal No. 15 Universal Plug attached.

All these parts are requiréd for the satisfactory
operation of thé receiver. You should, therefore,
caréfuily examine the packing material in which
the receiver is shipped before discarding and as-
sure yourself tlkat you have removed these several

parts from their packing.,

Reprinted 1876




INSTRUCTIONS |
FOR THE INSTALLATION AND OPERATION
of the

- HFederal
TYPE 59 RECEIVER

THE RECEIVER: The Federsl Type 59 receiver is of the double
tuned eirenit type supplied with one stage of radio frequency amplifica-
tion and two stages of voice frequency amplification. :

It is supplied with a number of control knobs for the tuning of the
receiver and for the adjustment and control of -the amplifier which is
part of the receiver. Two major controls ore provided for tuning. These
are, the secondary condenser econtrol knob—Ilaballed “Secondary Wave-
length,” and the antenna inductance control knobs—labelled “Primary
‘Inductance.” The rotation ¢f these knobs alters the tuning of the receiver
and allows of the reception of the signals of any of the American or
Canadian broadcasting stations operating on wavelengths between 225 and
550 rmeters. ‘ ' ‘ :

In order that the receiver may operate with a wide variety of antennae,
it is provided with an antenna circuit condenser—labelled “Primary Con-
denser’-—which gives a rough adjustment of the antenna cirenit to com-
pensate for the type of antenna which is used. Once this switch is adjusted
to suit the antenna with which the receiver is used, it will require little
or ne further manipulation.

Both the “Secondary Wavelength” and “Primary Inductance” controls
- must be adjusted for tuning to any station. The primary inductance is
vontrotled by two switeh knobs. The left one of these two switches pro-
- vides means for approximate tuning, while the right switch provides means
for the very gradual and precise tuning of the receiver. A third control,
that of “Selectivity,” provides means for the control of the selectivity
of the receiver between very wide limits. ‘

The four rheostat control knobs on the right hand side of the panel,
control the brilliancy of the vacnum tube filaments. The “R. F. Amplifiea-
tion Control” knob makes possible the easy control of. the degree of radio
“requency amplification which is available in the receiver, wlhile the A. F.
“Amplification Selector” switch by the simple rotation of its knob auto-
matically changes the degree of the audio frequency amplification which is
being used in the receiver. . :

This receiver requires for its operation an antenna in the form of
elevated wires, connection to the ground, four vacnum iubes properiy
chosen storage and dry batteries, and headset, loud speaking télephones or
other sound reproducing mechanism. These are described in the follow-
ing;: :
THE ANTENNA: To secure the best operation of this receiver, an
outdoor antenna suspended well above the ground should be used. This an-~
tenna can be erected most simply as shown in Fig. 1. It should be sup-
ported as high above ground as possible, and its length should be not less
than 70 feet, nor more than 150 feet where a single wire iz used.

Several wires secured to wooden spars may, of course, be substituted
for the simple single wire antenna, and where such an antenna is used,
it may be somewhat shorter than the single wire antenna. It is agvis.
able, however, that the antenna be as high above. ground as possible,
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and that the space between it and the ground be free of trees, shrubs ov
structures of any kind. It must be carefully insuiated at its points of
support by means of any of the commonly available antenna insulators, and
when one end of it is supported in a tree or near a metal structure, the
antenna conductor -

LONG ENCUGH
TOEXTEND 10 FT
BEYOND FOUARGE

should not be less than ten feet away from the foliage of the tree or the
metal of the structure. To this end it will be found best to use rope for
supporting the antenna, so that the conductor of the antenna may be abso-
lutely free from contact with the foliage, and be sufficiently removed from
the influence of the metal structure.

A sturdy copper wire should be used for the antenna conductor. This
vhould be not smaller in «ize than No. 16 B. & 8. gauge, and the antenna
should, if possible, be free of joints in the conduector. Where it is found
impossible to make the antenna of one continuous piece of copper wire
from its remote end to the apparatus, the joint should be carefully sol-

-dered and then protected against corrosion, by securely wrapping with
tape. That part of the antenna conductor which connects the elevated
portion of the antenna and the receiver, should be as short as it is possible
to make it. Where it passes through the walls of the house, use should be
made of porcelain or other insulating tube,.and wherever it is supported it
should be secured to porcelain or other insulators.

Where it is found impessible to erect 2 good outdoor antemna, the
receiver may be used with antenna wires inside the building. Such an
indoor antenna may be built by the use of wires strung around the room
in which the receiver iz located, the use of wires suspended in a room, or
other =pace above the room in which the receiver iz located or by the use
of wires concealed in the partitions of the room or the building, or by any
other means which make it possible for wires at an elevation above the
receiver or at least well above the ground ts be connected to the antenna
terminal of the receiver. Such an antenna will be found to serve perfectly
satisfactorily, but in general, it will be Tound that the indoor antenna will
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invariably sacrifice something in distance of reception which might be
vealized by the use of an cuidoor antenna. In either event, the higher
the antenna wires above the ground and the further they are kept away
from metal structures, buildings, power wires, ete., the greater will be the
range of reception and the more satisfactory the operation of the receiver.

Wher: no other fype of antenna can be installed, the electrie lighting
system or telephone wires may be found wseful. In general, it is not advis-
able to connect the antenna binding post of the receiver directly to such
wires, since both the telephonhe wires and power wires are carrying cur-
rent at voltages which may be dangerous. Such connection, however, may
be made with safety if the telephone or power line is connected to one
terminal of a small mica dieleciric condenser, such as the Federal .005
M. F. Condenser, the other terminal of which is connected to the antenna
binding post of the receiver. The condenser should be located at the
point where the power or telephone lines are exposed for conneetion and
the connection between the condenser and the antenna posts of the
.receiver should then be made.

The use of these wires as antenmas will always result in a serious
sacrifice in the distance over which reception of =ignals can be accom-
plished, and their use should be avoided. :

* THE GROUND: The connection to the grourd can best be made by
providing a secure electrical contact to the water pipe, as near to the
underground water pipe system as possible. For best operation it will be
found that conneection should be made to the pipe which leads from the
water meter to the street, and this connection can be made most conven-
jently by means of a greund clamp as shown in Fig. 2. The connection
from ground clamp to the receiver should be made with a sturdy copper
conductor not smaller than No, 16 B, & 3. gauge, run in as direct and short
a line as possible. .

. It is advisable that this conductor be insulated, as is the antenna
conductor, on porcelain insulators. Where it is impossible to make connec-
tion to the water system as described above, connection may be made to
‘ether portions of the water system, to gas pipes where they are available,
heating system pipes or to the metal structure of the building, These are
given in the order of their effectiveness, and it will be found that in any
_installation the cost and difficulty of making connection to the water system
as described will be found well justified in the increased distance over
which reception is possible.




It -is to be borne in mind that in making connection by means of a
ground clamp, it is necessary that the pipe to which connection is made,
be cleaned of all corrosion, and that the bright metal be exposed to contact
with the ground clamp; that the ground clamp be very tightly secured to
the pipe, and the copper connecting wire be seraped bright and clean, and
then very securely fastened to the ground ciamp. The expenditure of care
in the proper laying out of the antenna and ground system will repay
itself many times in the increased range of reception and the greater relia-
bility in the operation of the receiving apparatus.

THE VACUUM TUBES: The filament rheostats of this receiver are
so designed as to allow the use of any of the many available types of
vacuum iubes when used with either dry or storage batteries not exceed-
ing six volts; and while this receiver will operate satisfactorily with
various available types of tubes, it is recommended that for best operation
the following choice of tubes be used. In the detector socket, which is the
left front socket, the Radiotron T. V. 200 or other gas detector tube should
be used. All other sockets should be supplied with Radiotron U. V. 201-A
tubes or their equivalents.

Qince the lack of positve electrical contact between the tube and
socket spring will result in noisy operation, the contact surfaces of the
wube contact pins should be carefully cleaned before inserting them into
their respective sockets. This is a common source of annoying noise in
the operation of the receiver which may be easily avoided by this simpie
expedient.

THE BATTERIES: For the operation of the Type 5% Receiver, two
separate batteries are required, one for supplying the filaments of the

vacuum tubes—commonly called the “A” battery—and one for supplying

the plate circuits of the tubes—commonly called the “B” battery.

The type of “A” battery which will be used will depend upon the type
of tube which is used. The purechaser of this receiver should determine

~for himself what type of battery he wishes to use with his tube. The
vheostats with which the receiver is supplied are such that any type of

battery having a voltage not in excess of six volts will serve to supply
any type of tube, but it will usually be found most economical to use a
battery, either storage or dry, having a voltage not greatly in excess of that
required by the tubes.

It will be found that for the proper operation of the receiver, the con-
nection between the “A” battery and the receiving set should be made with
2 conductor not smaller than No. 14 B. & S. gauge. The battery should be
20 located relative to the receiver, that these conductors need be no more
than three feet long.

It is absolutely necessary for best.results, to keep the storage HAY
battery well charged at all times. Frequent charges for short periods are
to be recommended, rather than allowing the battery to be discharged to
the point where the set no longer functions normally. The ideal con-
dition both for the operation of the set, as well as convenience, is obtained
by the use of 2 home charging device, thus enabling the charging fo be
conveniently accomplished after any long period of discharge.

If it is found advisable to loeate the storage battery at a great dis-
tance from the receiver, a much heavier conductor must be used. If the
hattery it is so located it will be found convenient to install the sterage
battery charging equipment in close proximity to the storage batiery.
Under these conditons, however, care must be taken fo make it impos-
sible for the receiver to be connected to the storage battery while it is
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being charged, since if this occurs, either the tubes or the receiver, or
both, will be burned out in the process. The installation of a double pole,
double throw switch as shown in Fig. 3 will make this impossible and make
the charging of the battery more convenient,

TO o !
RECEIVER I “Z_ gl CHARGER

TO 6 VOLT STORAGE
A OBATTERY

Fig. 3

Where dry “A” batteries are used, it will be found that the signal
strength available from the receiver is largely dependent upon the condi-
tion of this battery, and care should be taken 1o replace the battery with a
new one as soon as the strength of the signals received iz found to be
reduced. The user should note that the mere fact that the battery still
has sufficient power to light the tube filament is no measure of its effec-
tiveness for reception of signals, since a proper and rather high degree of
brilliance is required for the reception of signals. The use of exhausted
hatteries connected in series so as to give the proper vacuum tube filament
. brilliance is to be avoided, since the life of such batteries is extremely
limited and will require the very frequent adjustment of the receiver.

For the plate supply battery, dry o1 storage “B” batteries may be used.
These batteries should be connected with cne another as shown in Fig. 4.
The terminals of these batteries are usually labelled as to the polarity, the
positive terminal being marked with a plus (4-) sign, while the negative
1s marked with a minus (—) sign. In some types of batteries the polarity
is indicated by the coloved terminal wires, the positive usually being red. In
inter-connecting them, the positive terminal of each battery should be con-
nected to the negative of each succeeding battery, and the negative terminal
of this group of batteries should be connected to the “+ A —B” terminal of
the receiver. The positive terminal of thiz same battery should then be
connected to the “+ B DET” terminal and the positive terminal of the entire
group to “+B Amp” terminal of the receiving set,

These inter-connecting wires should be just long enough to connect
conveniently to the terminals on the receiver, and should be made with =
conductor sturdy enough to be proof against breaking, due fo fiexure, but
need not be made of as heavy a conductor as is used for the connection of
the storage battery. These connecting wires should, however, be very care-
fully insulated from one another, since the voltage difference between
them is rather high, and damage may result from aceidental contact between
them, unless care is taken in the installation. . For the operation of the
receiver, it is preferable that three batteries in series be used, giving 2
total voltage of approximately 60 volts. Either 40 or 80 volts may be used;
there iz, however, little to be gained by using more than 80 volts.

7



1t will be found that unless the “B” batteries are maintained at proper
voltage, the operation of the receiver will be unsatisfactory, since almost
exhausted “B” batteries will result in noise in reception, either in the
form of a rough hissing sound or in a musical whistle. When such noises
make themselves evident, the “B” battery should be replaced with a fresh
one and care taken to see that it is replaced frequentily enough to avoid
these noises. ' '

THE PHONES: The Federal Type 59 Receiver may be used with
cither Federul STANDARD HEAD TELEPHONES or with a loud speaker.
A telephone plug is supplied with the receiver for making c¢onnection
between the phones or the loud speaking device, and the receiver itself.
The receiver is supplied with a telephone jack suited to this plug, and
connection is made by the mere insertion of the plug intoe the jack.

In additon to the telephone jack, the receiver is supplied with two
telephone binding posts, to which either telephones or loud speaker may
‘be connected in the event that these devices are equipped with connecting
cords having pin, spade, or other types of terminals. The receiver is
eruipped with an amplification selector switch whereby the telephones or
loud speaker are automatically.transferred from the detector fo either
of the three degrees of A. F. amplification available in the receiver. This
«witech not only changes the amplifieation which is being applied to the
signal as it is heard in the telephones or in the loud speaker, but auto-
matically lights the filaments of the particular tubes, the operation of -
which is necessary for the particular degree of amplification desired.

It will be found that the use of a loud speaker connected to either
the telephone terminais or telephone jack will serve quite satisfactorily for
the reception of signzls of comparatively nearby stations, but where the
maximum possible range of reception is to be accomplished, Federal
STANDARD HEAD TELEPHONES should be used. :
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The Installation of Set

The receiver should be located in such a position that the connection
to the ground and the antenna wires be as short and direct as possible. It
rhould be protected from moisture, excessive heat, dust and vibration, since
all these things will make the operation of the device less satisfactory,
and ultimately work it permanent harm. It will be found that the beauty
of finish of the receiver and the dignity of its plainness will make it an

_acceptable part of any setting, and by the location of the receiver and the
antenna and ground wires in a most accessible place, so that the receiver
will perform to the utmost its function as an entertainment and an educa-
tional device of the highest order of usefulness.

Having located the receiver, the connection of the antenna and ground
to the terminals on the receiver so labelled should be made. Then the con-
nections from the storage batiery to the two “A Bat.” terminals should
be made. It is essential that the positive terminal of the storage battery
be connected to the receiver terminal marked “-LA,” and that the negative
terminal of the battery connected to the terminal marked “—A.” The
storage battery terminals themselves will usually be found properly labelled,
either with the words “Pos” or “Neg,” “4+7 or “—7, or with a red mark on
the positive terminal.

. It is to be noted in connecting the batteries that if the filament
battery and plate battery are interchanged, the connection of the plate
battery to the filament battery terminals will invariably burn out the
vacuum tubes, so that great care should he taken to avoid this error.

If the procedure described above is followed, that is, if the “A” battery
iz first connected as described, then the Amplification Selector Switch
rotated to position labelled “4” and the rheostats are turned in'a clock-
wise direction—the filaments should light and become meore brilliant as
ithe rheostats are turneéd more and more in the clock-wise directioh. When
the “A” battery has been so connected, the “B” battery should be con-
nected. The connecting wire from the negative terminal of the “B’ bhat-
tery shouvld be connected to the “—B” terminal of the receiver, which will
be found to be identical with the “+ A" terminal, and the connecting wire
1rom the positve end of the group of “B” batteries should be connected
Lo the “4-B AMP” terminal of the receiver, and a connecting wire from the
positive terminal of the batiery whose negative terminal is already con-
nected to the receiver, should be connected to the “4 DET.” The operator
should then listen to the sounds in the headset or loud speaker fo assure
himself that the “B" batteries are properly connected. This can be deter-
mined if the connection fo the “4 AMP.” terminal is opened and the
conneeting wire touched to the terminal. This should result in a loud
noise in the telephone, as should the making and breaking of the connection
hetween the “B” battery and the “+B DET” terminal of the receiver. If
no noise is heard, the connection between the several batteries which con-
stitute the “B” battery should be examined, as well as the connecting
wires to the receiver, and assurance made that all connections are quite
=ecure. If these connections have been properly made, the receiver is
ready for operation.

Before adjusting the recciver, however, the operator should accustom
himself to the faet that the rotation of any one of three rheostats in a
ciock-wise direction increases the brilliancy. of the filaments of the vacuum
tubes, while ifs rotation in a counter clock-wise direction reduces the
hrilliancy, and if the rotation is far enough in this direction, it will ex-
tinguish the filaments,
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Adjustment of the Receiver

It will be found that the expenditure of a little effort in accustoming
the operator to the manipulation of the controls will well justify itself in
the greater range of the rsception and absolute reliability of operation
which can be accomplished with this receiver. 1% is, therefore, recommended
that the following procedure be followed in funing the Type 59 Receiver:

No attempt should be made to secure signals over long distances until
the operator has learned to use the receiver on nearby stations, and for this
reason it is suggested that the procedure given below be used when a
nearby station is known to be in operation.

The position of the “Primary Condenser Switch” at the left of the
panel is largely dependent upon the size of the antenna which is used with
the receiver. Where an extremely long high cutdoor antenna is used, the
switch should be set on contact stud “L." Where a small indoor wire of
not more than 20 or 30 feet in length is used, it should be set on contact
ztud “II”; while for a large indoor antenna o1 a small outdoor antenna, it
-should be set on position “M.” When the receiver is first set up, it will
be found that the operator can accustom himself to the tuning of the
- receiver most expeditiously if he will follow the instructions given bhelow.

‘ He shounld first adjust the vacuum tubes thus: The antenna wire
should first be temporarily disconnected to facilitate the adjustment of the
detector tube filament to its proper brilliancy. The telephone piug should
be inserted in the telephone iack, or the headset should be connected to.
the telephone terminals. The amplification selector switch should be ro-
tated to position “4” and the two rheostat knobs on the extreme right of
the panel should be rotated until the vacuum tubes in the fwo right hand
gsockets are lighted at a reasonable brilliancy and the defector tube is
illuminated. When a gas detector tube, such as the UV-200 is used, it will
- be found that as the detector rheostat is rofated in a clock-wise direction,.
.a position will be found in which a very audible “hiss” is heard and that
rotation beyond or back from this positon will cause the “hiss” fo dis-
‘appear. This rheostat should then be rotated in a counter clock-wise
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direction until the “hiss,” a: heard in the headset barely disappears, and
when in this condition the detector tube will be found to bhe extremely
sensitive,

Having adjusted the detector tube filament, the “R. F. Amplification”
Control should be rotated in a clock-wise direction through about three-
quarters of the range of its rotation, and the Radio Frequency amplifying
tube rheostat—"“R. F. Rheo”~should be rotated in a clock-wise direction
until a dull thud is heard and then rotated in a clock-wise direction well
beyond this position. The amplifying system in the receiver is then ready
for the reception of signals and requires only the adjustment of the tuning
system fo receive the desired signals. The “Seleetivity” Control Knob
should then be set at zero and the “Primary Inductance” switeh knobs set
at some mid position; the antenna reconnected to the set and the “Sec-
ondary Wavelength” control knob slowly rotated from zero to 100 degrees
on the scale until a musical note is heard at some particular position of this
control knob.

It will be found that the very slow rotation of the “Becondary Wave-
length” dial will change the pitch of this musical note. This dial should
then be adjusted until the pitch of the note is fairly low; then by the slow
rotation of the “Vernier” dial, the pitch of the musieal ncie should be made
still Jower until it becomes inaudible. The “R. F. Amplification” control
knob should then be rotated in a counter clock-wise direction until a change
in the residual sound in the headset is heard and the voice or musie is
clearly heard and at its greatest intensity. The two “primary inductance”
switches should then be rotated until a position of maximum signal is found
and the receiver is operating at its best tuning conditon.

It will prebably be found that an increase of amplification can be
secured after these preliminary adjustments have been made by a slight
readjustment of the several rheostats and the “R. F. Amplification” con-
trol. This control should be rotated for a short distance in either direc-
tion and the position of maximum signal noted and at the same time the
vernier should be slowly rotated so that the operator may be assured that
the receiver is operating at maximum amplification. '

The intensity of signals will not be seriously affected by the rotation
of audio frequency amplifving tube rheostats (labelled “lst A. F. Rheo”
and “2nd A. F. Rheo”), but once the signal is heard, the brilliancy of the
filaments of the tubes controlled by these rheostats should be reduced until
further reduction in brilliancy causes a reduction in signal. The operation
of the tubes in this condition will give maximum possible tube life and
require the least frequent charging or replacement of batteries.

It will be found in operation, that for the reception of signals over
moderate distances that the variation of the “Secondary Wavelength,” “Ver-
nier” and “R. F. Amplification”™ control knobs are the only changes that
need be made, but where maximum pessible range and freedom from inter
ference is to be secured, careful adjustment of the “Primary Induectance”
switches and of the “Selectivity” control knob should be made every time
a different station is tuned in. Onece the signal is made audible by the
manipulation of the “Secondary Wavelength,” “R. F. Amplification” and
“Vernier” control knobs, the selectivity control knob should be rotated to a.
position aboui half way toward the maximum of its scale and a readjust-
ment of the R. F. amplification control, secondary wavelength control, ver-
nier control and primary inductance contral knobs should be made for
maximum signal. This sequence of readjustments should be done again for
a higher degree of selectivity as indicated by the selectivity control knob
until any farther increase in the selectivity and readjustment of controls
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results in a serious reduetmn of signal. The receiver is then operating with

maximum possible selectivity, compatible with a high degree of sigmal
strength. If 2 higher degree of selectivity is made necessary through the
presence of interfering signals the selectivity control kneb should be fur-
ther rotated toward the maximum of its scale and readjustments of the sev-
eral controls made until the interfering slgnal d]sappear:. and only the
desired signal remains.

While the procedure outlined above may appear involved, the manipuia-

" tion of the controls as described will well repay the operator by the elimina-
tion of interfering signals and by the quiet and satisfactory operation of the
seb-and the long range of reception; but where such minute adjustment as

that of which this receiver is capable is not advisable a very casunal adjust-
ment of it will serve quite satisfactorily for local and even remote signals
if no interfering signals are encountered.

For those users of the Federal Type 59 Receiver who wish to acquaint

themselves with the circuit arrangements of the receiver, the attached cir-
cuit diagram is given.

F-96—5M—11-23.
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