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SPEGIFICATIONS FOR RADIO FREQUENCY INDICATOR, TYPE B.

This is a revision of the original specifications
issued May 23, 1924. It represents-the results of
_experience with a number of frequency indiceators
made with thesc specifications as a basis.

The frequency indicator described in these gpecifications
is a device used in a radio trancmitting station to indicatc that
the trensmitting frequency is a certain predetermined value. It
is essentially a one-point wavemeter. TWhen the deflection instru-
ment of the frequency indicator gives maximum deflection for the
pointer set at the fiducial mark on the top of the device, the
transmitting set is known to te operating at the frequency to
which the frequency indicator is adjusted. This frequency nust
be the assigned frequency of the transmitting siation.

These frequency indicators are found to te useful for the
purpose mentioned in the following resolutior of the Secénd .-
National Radio Conference (¥arch, 1933}, "Every broadcesting
station shall be equipped with apparatus such as a tuned circuit
coupled to the antenna and containing an indicating instrument
or the equivalent for the purpose of maintaining the operating
wave frequency within two kilocycles of the assigned wave fre-
quency.®

Radio frequency indicators of the type designated as Type
4 in prelininary specifications of the Burceu of Standards, dated
August 3, 1933, are in use in a number of the large broedcasting
stations., Both the type A, and the type B described herein,
were designed specifically for freguencies in the broadcast
range, 550 to 1500 kilocyeles. The type B {requency indicator
embodies a number of improvements cver the type A.

The Type B frequency indicator consists of a simple 8eries
capacity and inductance circuit with a thsrmogalvanometer in-
ductively coupled to it. The maln circuit includes = main coil,
an auxiliary coil with 23 tumns for the purpose of calibra-
tion, a 0.,0005 fixed mica condenser, a 2-plate variable alr
condenser, a themmogalvanonmeter with coupling loop and a shield
enclosing the complete frequency indicator. The proper number
of turns on the main coil is given in Tatle 1 for the frequency.
nearest to that at which the frequency indicator is to be set.
Constructional details of the freguency indicator are shown in
blueprints, Radio Nos. 970-4, B and C. The guxiliary coilk is
provided with a surplus of wire sc that adjustment to the exact
frequency can be made in the calibraticn prccess by removing
a portion. ) ’ , : :
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~ The instrument is more rugged and vet more sensitive elecs
trically than the Type A, is less pulljqobt.to possible frequency
changes, is more éaeily calibrated and set,” ind is shielded
against effects from nearby metal objectis. leans are provided .
to enable the statiorn operator to make the final adjustnent to
-resonance by a variation in the frequency indicator rather than
in the transmitting set. This is accomplisied by neans of a
very small variable air condenser in parallel with the mein con-
denser in the frequency indicater. This glso pernits observa-
tiop of the direction of shift in the transmitting frequency
?f it becomes slightly off its proper value. After the frequency
1n§10ator has been calibrated a white line is placed oppocsite the
pointer attached to the riovable plate of the 2-plate condensecr.
When the thermogalvanometer gives maximum deflection with the
pointer at the white line, the station is operating on the fre-
quency for which the frequency indicator is set.

~ Mzin Coil.-— The main coil is wound on a substantial tube
(1) made of a good grade of insulating material. This tubing
is 17.77 cms (7") ionz by 9.5UL cus (3 3/£“g outside diameter.
The wall should.not be over 0.625 cu (1/4") thick and not less
than 0.317 cn (1/8"%) thick. StaTrting 0.635 cm (1/4") from the
end, this tubing is threaded with a 0.079 cm (1/32") x 0.079 om
(1/32") thread with 12 threads per 2.54 cms (inch). The total
numbter of threads will be determined by the numker of turns to
be put on the coil which. is determined by the particular fre-
quency to which the frequency indicator is to be adjusted.
The proper number of turns may be found from Table 1. The
frequency nearest that required can be found in column 1. The
proper number of turns will then be found opposite this fre- .
quency, in colunn 2, The coil should be tighily wound with
the proper mmber of turns. No. 16 A.W.G: {American Wire Cage)
bare copper wire should be used. A single grocve 0.073 cm
(1/33") x 0,075 cm (1/32") should be cuk .3.18 cms (1 1/4m) from
the last thread. This is to contain the sifgle turn of lic. 15
AW.G. wire which is used for coupling the thértezalvanoneter
to the tuned circuit. No form of varnish, shellac or paint
should be put on the completed coil at any tine.

Auxiliarv Coil.—— This coil is used dGuring calibration %o
facilitate in setting the indicator to indicate the required
frequency. Details of this coil support are shown in blueprint
Radio N0.970-B. This coil is wound in a flat spiiel,.one turn
thick., I% is important that the flat disc (4) which detcrmines
the width of the slot in which this ¢oil is wound be exactly
0613?'cm ( 0.053") thick. This coil is started on a 3.81 cas
(117Y core. It should be tightly wound with 23 turns of No.l§
AW.G. double cotton covered copper wire. It should be wound
in such a direction that when the immer end is connccted to the
nearest end of the main coil, both coils will have been wound in
the same dirtection. The other end of thisc coil shouif pass
through the nearest slot and fasten under the nut (32) on the
lower end of the supporting bracket. This nut is the oniy one
which should not be soldered during manufacture. It is scldered
later as the final step of the calibration process. - 5
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" Resonance Indicator.-- The ifditating device (28) it couple
to the rest of the circuit by means of a £ingle furn arcund the
insulating tubing. This turn should be 3.02 cus (1 3/16") from
the end of the main coil. The indicating device_ should consist
of a portable type of radio-frequency thcrmogalvanometer. It
ghould have full scale deflection for a current not greater than
125 milliamperes and a resistance of not over € ohms. The metal
cass of this instrument shculd te grounde¢ to the shield. o

v Two-Plate Variable Air Condenscr.-- Thae variable air con-
denseT should pe of good design electrically and mechanically.
The two bearings should be closely fitted so-that the shaft
has neither vertical nor horizontal play. It should not develop
such defects inthe course of reasonsble use. The fixed or
movable plate should not be subject to warping or sagging.

It is important that the movable plate be connected to the
shield and that the fixed plate be insulated from the shicld.
Details of a type of construction tG accomplisch this purpose
are shown in blueorint Radio No.970-B. The clearance between
fixed and movable plate should not be greater than 0.317 cn
(1/8*)nor less than 0.159 ca (1/16").. The condenser plates
ghould be stamped from material -at.least 1/33" thick and have
a diemeter of at least 6.03 cus (2 3/8").

If a variable air condenser of the type indicated on the
blueprint Radio No. 970-B having stops is used, it is imperative
that the movable plate be rigidly fastened to the condenser
ghaft, to guard against shifting the relative position of.the
movable plate and the pointer and thus destroying the calibration.

The two-plate variable air condenser 1s equipped with an
insulating knob and metal pointer as shown at 7 on bluepring
Radio No,., 970-B. The kncb and pointer are fastened to the
~Bhaft of the condenser by a set-8crew and a sieel pin which
" pPrevents the knob and pointer turning on the chaft and thus
destroying the calibration. It is_important that the steel
Pin be used, since set screws are lisble to pernit shifting
of the knob on the shaft.

' The pointer should be s0 fastondd on the shaft wi?h respect
0 the movable plate that when the latter is moved entirely away
from the fixed plate, the pointer indicates "HIGH.". Thbis is
the, position for minirmum capacity of the variable condenser.

. 'Fized Condenser.-— Since this device is a part of the
ciréuit to be calibrated, a change in capacity will inpair the
Calibration of the completed frequency indicator. Smali chcap
condensers are not to be considered for this purscsee The con-
denser pust be of sound mechanical construction and of = type
which will permit firmly nourting to the panel of thd frequency
indicator, The cordenser terminals snould be rigidly ncunted
80 that there is no possibility of strain when attaching con-
nNecting wires.- A condenser equipped with solaeflng terninals
should not be employed unless it is definitely known that tgial
heat can not injure the dielectric or-the plates. Onec termin
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of'the copdenssr is connectad to the frequency indicator shield.
This terminal may also be the metal case of the condensor.

.Tne fgl}owing list of condensers, although by no means con-
01931ve, will serve as an example of condenscrs m2eting the re-
quiremznts just given:

Faradon mica condenscr casing No.13 UC-1858, or casing No.
33 UC-2349, Wircless Specialty Apparatus Co., Boston, Mass.

Dubilier pattern No.128 mica condenser, Dubilicr Condenser
& Radio Corporation, 48 W.4th Strest, Newv York, N.Y.

Mountinzg.—~ The coil, thermogalvanometer, fixed condenser,
and 3-plate variable air condenser should be substantially mount-
ed on a panel of a good grade of inesulating material. All nuts,
except the nut at the end of the support terminating 2t the
center of the auxiliary coil, holding the apparatus in vnlace,
should be soldered so that they will not work loosc in shipm?nt.
The under side of the pancl should be completely covered wita a
copper shect, (42) at least 0.079 cm (1/33") thick, which forms
part of the shicld. Holes just large cnough for th:o thermo-
galvenometer and variable air condenser shaft should be cut in
thig cheet as shown in print, Radio No.970-A. The word "High"
should be engraved below the zero degree pointer setting of the
two-plate variable air condenser and the word "Low" below the
180_degree setting of this condenser. The words "radlo-frequency
indicator, type B" with the frequency in kilocycles te which the
instrument is to be adjusted may also be engraved on a conven-

ient part of the panel.

Shield.—-- A shield is provided so that nearby metallic ob-
jects will mot change the calibration of the instrument after
it is once set. This ehield consists of a top shield on the
under side of the panel as described under "¥ounting,” a cage
shield constructed oz a wooden framework which surrgunde the
instrument, and a bottom of sheet copper. The dctaflsoof con-
struction of this ehield are shown in print, Radio ﬁo.v70;C. The
bottom of the wooden frame ie coversd with 0.079 om (1/32 )ﬂ
sheet copper (39). This ig folded up 3,54 cme il inch) on all

32") x 16.35 cms
sides. A 2.54 oms (1 inch) x 0.079 cm (1/323") X 1.0 he 1eft

(6 7/16") copper strip (45) is soldered to the

end and ixtehged vertically 1.11 cms (7/16") teyond tgethp off
the wooden frame. This 7/16" extension is"ocnt cver uh; tapig
the weoden frame and fitted down in a 1/33" recess as shown

| i o.970-C. A
the side elevation of the shield in print, Radio c
int, Radio Fo.970-C, cut from C.C79 cnm
(Taan) o Tt (47) prin fastened to the top of the main

(1/32") copper sheet should be &
shield? Tgls frame should be scldered to thi ggngsc;égg gugggd
(45) where (45) passes under it. Ite purpogﬂe s tomare § Sen

Connection between the sop shield (43) %ﬁg e i Steon single

the frequency indicator is fastened in -
Wires are woénd around the outside of the wooden fr;ggezngn not
anchored og shown in print, Radio No.970-C. These v -
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meke a complete turn, the ends being anchored 0.953 cm (3/8%)

apart on the right end. BEach wire is soldered tc the vertical
copper strip (45) on the right end. The completed shield is

then substontially fastened in the box bty neans of U screws through
the botton shield as showa in print Rudio Xo. 970-A. ’ ‘

Wiring.-- The wiring chould te neatly done with Xo. 1l o
A.W.G. copper wire or largcr. All conneciions should be soldered
and as short as possible. The wiring should be in accordance
with the circuit diagram on print Radio No. 970-D. It is im-
portant when connecting the right end of the main coil to the
inner end of the auxiliary coil to0 see thnt the two coils are
wound in the same direction.

Box.—- The whole device should be included in a suitable
box. From print Radio No. 970-4 it will be noted that two of
the screw holes in the top panel are countersunk for a #8 wood
screw so that the head is 0,317 cm (1/8") bvelow the surface of
the panel. This is for the purpose of sealing the instrument
into the case after calibration. :

If the frequency indicator is nade exactly in accordance
with the above specifications the followinz statement may be
éngraved on the top panel under the words "Radic frequency
indicator, type B:" "Made according to U.S.Burecau of Standards
8pecifications.” '

Bureau of Standards Test.-- The Burceu will calibrate or
adjust only radio frequency indicators which are to be used
t0 nmaintain a radio transmitting station on i%s assizned fre-
quency. A fee of $5.00 is charged for adjusting a type B \
radio frequency indicator to a frequency within its range. .
For a frequency indicator which is defeciive or different f?om
the type B design, the fee charzed for the test, if made, will
be an amount depending on the time required to make the test.
Waen a frequency indicator is sent o the Burean for test, the
- quest for test should give the call letters and other data
on the transmitting station in which it is to be used.
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Table I
Wumber of turns to be put on main coil.t Bureau of
of 8tandarde Type B frequency 1raicator.
1 3 ‘ 1 3 .
Frequenc Taras on Frequer.cy Turns on
T v ¥ain Coil : Uain Coil
510 " . 52 694 31
-, b16 1 712 30
IRV~ o] 728 29
529 9 LT | 28
EEG hg bO A
3 Ly &
550 Lg 790 22
558 4 314 24
566 Lh 837
573 b3 853 22
581 42 830 21
590 by 9230 : 20
598 10 95t 19
608 39 . 939
618 38 1035 1%
528 37 1680
6%9 3é : 1136 2
”20 35 1196 1
3 2 33 -1276 13
67& 33 1390 12
. b36 33

Department of Correrce, .

Washington, D.C.

‘Attached drawincs: ’P‘g

g R
Ay

Radio Nos. $70-4, B, C and D.ﬂf 124“3
g

Note:—~

4

The blueprints may be ottained Ly perscns
who_actually require then for construction
of one cf these frequency indicators, upon

.application to the Eurcau of Standardc.
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