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SPECIFICATIONS FOR .BORTABLE PIEZO OSCILLATOR,

I

BUREAU ‘OF <STANDAEDS TYPE N.
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This device‘%%’é)type which was originally designed by the

Bureau of Siandards for use by the radio inspectors of this De-
partment. It is useful as a freguency gstandard, for the calibra-
tion of frequency meters, and as an aid in maintaining constent
froquency of transmitting stations. The specifications are in a
form suitaple for use by a manufacturer. It is estimated that tho
device can be manufactured for approximately $100 to »130 plug the
cost of the quartz plate, which may be somewhere from $10 o $30.
The user wili Leve to previde in addition a pair of headphoucs,
4 No.8 dry cells (or a 6-vclt storage battery), 4 B-tatteries
(each 23 1/2 volts), and one electron tups, UV-23014 or equivalent.
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: The Bureau of Standards has made no investigation of the
possible existonce of patents covering any of the featurcs of thesc
specifications, and takes no responsibilily for their freecdom from
patent infringement,

Detormination of Quartz Plate Frejuencies.- The quartz
plate, or the complete piezo oscillator, should not be sent to the
Bureau of Standards for calibration., In gonerai, the apparatus
should be sent to a commercial standardizing laboratory, OF, the
user may determine the frequencies by compdri son with the Burcau's
standard frequency signals. The Bureau will furnish upon applica-
tion a schedule of its standard frejuency signal transmissions ana
a pamchlet (Letter Oircular 171) which includes directions for the
use of harmonics in obtaining desired frequency valucs from'any
particular known frequency. In some gpecial cases, A48 for 1nst§noe
where thc piezo oscillator is to be unacd in a +tranemitting station
to maintain the station frequency constant, the Bureau may mcke
the frequency determination; but arrangemsnts should always e
made by corresgondence berore sonding any material to the'Buro%u;
sce below, last paragraph under "Uge in Transmitting Stations.

Use in Calibrating Frequency Mcters.- For use in thc.cali—
bration of most frequency meters (wavemeters), it is convenient
to use with the piezo oscillator an auxiliary generator of radio-
frequency current. Specifications for such an auxiliary generator
are available in Bureau of Standards Letter Circular 110.187,
"Specifications for Portable Auxiliary Generator, Bureau of Stand-
ards Type 0." Directions for the uss of the apparatus are given
in Bureau of Standards Letter Circular No.183, "Directicns_for
Use of the Piezo Oscillator and Auxiliary Generator for Calibra-
tion of a Radio Frequency Heter." 4s explzined in that Letter
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Circular, this combination of apparatus gives a remarkably con-
venient and rapid means of calibrating any frequency meter
throughout the whole fredqucncy range from 18 kilocycles to
10,000 kilocycles (17,000 to 3Q meters).

Ugse in Transmitting Stations.- An important application
of the piezo oscillator is its use in a transmitting station as
a ctn stant-frequeoncy comparison standard. Recference is not
made here to so-called crystal control or piczo control of
station frequency, in which the output of a pizzo cscillator is
amplified by a power amplifiecr, the powsr amplifier in turn feed-
ing into the antenna. Piezo control would require material modi-
fication in the transmitting apparatus at most stations. Use of
a piezo ocscillator as a frequency indicator or compariscn stond-
ard, however, requires no alteration in the apnaratus Whatevpr.
Such use is particularly valuable and important in broadcasting
stations. A station using this device might be called 2
"orystol checked” station, in contradistinction from a "crystal
controlled” station.

These specifications call for a quartz plate whose fun-
damental frequencies are approximately 75, 105, and 450 kilo-
cycles poer second. Mest of the specifications will apply when
the quartz plate is made for other frequencies, s~me changes
boing necessary in the dimensicns of the quartz plate holder,
the quartz plats itself, and the two coil windings. For us:
in broadcast stations, the quartz plate should be cut tc a
thickness in millimeters approximately ecqual tc 2700 d}Vldod by
the station frequency in kilocycles, instead ef +the thickness
of 6 millimeters spacified hereln.

Vhen a piezo nscillator is thus intcndgd as_a station
frequancy standard, the Bureau of Standards wlll,.lf rcqugst?d,
make the final adjustment of the quarisz Elato +to the station's
licensed froquency; the fez for this i8 £3c.0C. The qu%rtz
plate should be cut to give a frequency apnroximately 1y lower
than the station frequency; this will enablp th?.Bureau tn
adjust to the exact frequency by reducing the thickness of the
plate. The Bureau may refuse o undertake any.work on a quartz
plate which does not operate readily or which is appreciably
rore than 1% below the statien's licensed frequency.

General Design.~ The piszo oscillator is 2 simple.f}cc-
tron tube apparatus, with an inductagoe shunted.by a’vgéazo}?
capacity in the plate circuit. The 1nductagce is proviac oz
either of two detachable c¢oils. Prevision 1s madg'fcr the cnn-
nection of the quartz plate betwesn the grid =nd i1lameni oz .
between grid and plate. The function of thz quariz plate ?o o}
contral the frequency of the currant in the tube cirguits in
accordance with the frequency of 2 mechanical vibraticn of the

quartz plate.
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The various parts of the outfit, scheme of connections,
etc., are shown on the Zrawings, which are considered as parts of
thege specifications (sec note at end hereof). Workmenship and
materials throughout shall be of the best grade.

Connggtiors, Etc.- Fig.l gives a top view of the piczo
ogcillator siowing: taz knob of the filament rheostat (1); the
dial of thc vaviadle condznser () which has a 6-to-1 slow-motion
dovice; and the milliammeter (3) with a 0 to 5 milliampere scale
for noting the plate current of the tube. The switch (13) is
used for conncciing the quartz plate either between the filament
(F) and the grid or between the plate (P) and the grid. Terminnis
for a telephone receiver arc provided in such a way that it io
inserted in tha plate circuit. Fig.2 is a sidc clevation of the
apparatus.

Fig.7 gives the rear view of the panel with the necessary
elsctrical connecticns. The plate toerminal of the tubc 1s in
series with the two jacks (8) provided for either one of the two
inductance coils, In parallel with the two jacks is the variable
air condenssr (3). In serics with the two jacks are two binding
posts for the B-battery with its positive pole next to the induc-
tance ¢nil. In series with it are another sct of two binding
pests for the telephone receiver. In scrics with them is a milli-
ammeter (3) and the torminals leading to the A-battery of the
tube. The pesitive te-minal of the A-batitery leads through a
rheostat (1) of 6-to-10 ohms resistance to tho puritive terminal
of the tube socket, while the ncrative teminal gees directly to
the negative terminal of the sorket and to the contact point
marked F (szee Fig.l), The contact point marked P connects to the
plate terminal of the tube socket. The B-battery, the telcpheone
receiver and the miiliammeter are shunted by a mica condenser 4
of 0.01 pf. This is accomplished by connecting one terminal of
this condenser -to the pesitive terminal of the milliammoter wkile
the other terminal of the mica condenser leads to the positive
terminal provided for the B-battery.

Coils.- Fig.8 gives det2ils of the forms upon which the
coils are wound. The forms are of material cf the bakelite type.
Two coils are required for the three frequecncies of the quartz
plate specified herein. The first coil is wound with éo turns
of No.26 AWC enameled wire with one servirng of silk. The socond
coil is wound wiih threc layers of the samc size of wire n@V%ng
54, 53 and 52 turns of wire on the succecsive layers. A biader
such as collodinn may be used on these coils.to hold thc turus
in place. As shown, the windings tcrmipate in sogcial plugs, as
furnished with General Radio Co. type 374, or equivalent.

Quartz Plate.- The quartz plate is a flat disk approximete-
1y 36 mn. in dizmeter and 6.0 ma. thick. I% igc not inmortant that
these dimensions be exact, but any departures. fron them Wil% re-
quire cnrresponding changes in the quariz plate holder. Se2 also
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statement regarding quartz plates for other fredquencies, in
gsecond paragrepn of "Use in Transmitiing Stations," above. It
is important that the gquartz plate be properiy cut from the
quartz crysital and that the two faces of thn quariz plate be
strictly =~ paraliel. The edges of the quartz plate arc to be
beveled slightly to reduce the possibility of gmall pieces chip-
ping off. Quartz plates ground for use in piczo oscillators. can
be obtained from a number of cptical shops.

Quartz Plate Holder.- The dimensions of the holder for the
quartz plctc, as shown in Fig.10, are for the spccific size of
quartz plate given in preccding paragrapk. Corresponding changao
must be made if a quartz plate of different size is used. The
holdor consists of a picce of material, (5) Sheet 3, of the boke-
lite type, 3 5/3" x 2 7/16" x 3/4", which is bored out 1o hoid
the quartz plate and one nickel-plated brass disk slecirode (7).
The other eiectrode (8) is also of nickol-nlated brass. Tho boka-
lite biock (5) should b~ borad out to such a dooth that whon tne
olostrode (7) and quartz plate are in place, the upper 2lecctrode
(8) will clear thz guartz plate by about 0.2 mm. It ig of groat
importance that the brcad faces of the bakelite block (5) be
strictly parallel, as this determines parallellsm of the two_
metal olectrodes (6) and (7) betwsen which the quartz plate ic
placed. The terminals for connection of thz holder o the cir-
cuit are epecial pluge, as furnished with General Radio Company
type 274, or equivalent. The mounted quartz plate, i.e., plate
and holder, after being asesubled and found tc be in working
order, should not be opened, but coneidered as a unit.

pancl formin§ the
3

Panal.- Fig.3 gives the detalls of the f
top. It is of material of the pakelite tvpe. It is 8 1 inches
squarc and 1/4 inch thick. All apparatus is nounted eithgrtgp
its top or brttom. Fig.4 gives the dotail c?nstructgon o Th.e
terminal blocks into which the quartz platc holdar fits' h.e
pancl (9) is hzld in place in the cabinet by four 8ﬂ~2m§acf;3§
screws countersunk ir the four corners ~f thz panel. xdeN :1
machine screws fit into four brass blocks showm on S%cez oé_sg
at (7) and in Fig.5, each of which is hz2ld in place by two

machin~ scrnws countorsunk through th2 eidee of bnx.

. 1 1y fastened in
Aggembly.- The various parts musp o€ secure .
position. A1l binding nuts must de tightened and ig%dgégdoigivg
position. All connecting Wiﬁeslguﬁg”b?823§e azgls%ire mhgt be‘
and t less than No. i ADeS . T T

tinngg grsiggkgg-plated copper. No so¢§er1ng1f%u%3522322%d?01d
reaction shall be used, and all eXCessS ;luf mug *

Cabinet.- The apparatus shall be»gguéed ipiﬁhwgiggfcgsoned
baywood or walnut box as indiceted in Fig.6, whioh E o]

cov Tha +thicknoss of
ener iew of the box including the coves. 2 . ;
%he mg%egigl zhall be 1/2 inch, and all joints snall prefcraoly

be dovetailed. ;
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The cover provides space for the two plate coils and the
quartz platc holder, mounted as shown in Fig.9. Each coil ias
held by two phosphor bronze sirips, Fig.ll. The guartz plate
holder is hold in a small wooden compariment, (4) Sheet 3, lincd
with felt. The cover shall be egquipped with scparable hinges
(9). Thc top shall have a handlc for carrying. Two spring
clasps shall be provided to hold cover vositively shut vwhen in-
strument is carried. No lock with key shall be used. The under
side of the cabinet shall be provided with four rubbor shock
absorbers.

Finish.- All exposcd metal parits shall be heavily nickel-
plated, bright finish, cxcept som2 parts (milliammcter, etc.)
which are finiehed in black. The cabinet shall be stained some-
- what darker than the naturzl color of the wood used and given at
lecast two coats of a satisfactory rubbing varnieh.

Marking.- As indicated in Fig.l, the following is to be

engraved on top of the pancl:
"COIL"™ in the space between the coil jacks.

"A" and "6V" in the space between the corresponding
binding posts, with a plus and & minus sign 26 indicated
in drawing. ' . .

A curved arrow with the inscripts "ON" and "OFF" around
the path of the pointer of the rheostat (1). ]

Tho letters F and P next to the two contact points of
switch (13). Th~ blind contact in the conter has no
inscript since it serves mercly thc purposc of keoping
the sliding blade of switck (13) in the upper planc of
the active contact points F and P.

"QUARTZ PLATE" in the space between the blocks (11).
"TEL." in the space betwoen the terminals (5).

"B 80V" betwasen the corresponding binding posts with a
plus and a minus sign as indicated in the figure.

Note: The letters shown in Fig.7? which give the reoar viow.of
the pancl are not to be engraved. They ars placed on the draw-
ing in order to make the diagram of conncctions clear.

itk these spccifica~
"Piezo Oscillainr,
~f the maker.

A piezo osciilator made in accordance
tiong may have ongraved in a suitable space,
Bureau of Standards Type N," followed by the name

- iving F 11
Drawings.- Radio Nos. 10064, B and C, giving Figs.l to 11,
nay be gbtained by anyone actualiy requiring trem for construc-

tion of this device, upon application to the Burczu of Standards.

Department of Commerce, Washingten, D.C.
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