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SPECIFICATIONS
Prequency COVETEEE, o 4 s« i m e i e e e 100 ke to at least 30 me, in harmenics of 100 ke,
Crystal -
TVDB, 4 42 asean e inasamanres e e Guarte, fundamental frequency.
Frequents. . « urrreesrmeernrrnsnsss e r A 100 kr & 00B%,
Pin Bpaeing, . ... a0 -0 . ta PP JSA887,
| I I L P e e e L50,

Tube, ,,...... Gt r s e b m e N e ‘o 6BAB.

B+ Valage, ,, .. .... P rRemrdsr e E e d i 150 voltg, 1.7 milllamperaa,

Filament Vollage, . ..o ca - e 8,3 volta, .3 ampere.
Dimenslons, . . . . - e e 2-1/8" x 2-1/8" x 3-1/8" from chassis,
Mot Welght. . oo v v ennn 5 0.

S:hippmgwaigtlt,q-----ii--l--!-!-!-!lllllli-l-iii ----- (] llbi
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INTRODUCTION

Your HEATHEIT Model HREA-10-1 Crystal Calibrator je an geou-
rate signul Source which provides output ajgnals at 100 ke inter-
vals ap o 30 mo.

The HRA-10-1 can be nzed for many pirposed such ag checking

receiver @al calibration, ¢hecking band limits, and receiver

RF alighiment,

The Calibrator waa designed primarily io be used with the
HEATHEIT HR-10 Amateur-Band Recelver, hawever, it can be
uged with mogt any other amateur receiver that prosides the
necessdary operating voltages adg listed in the Bpecificationa,

CIRCUIT DESCRIPTION

The Cryatal Callhrator uges a 6BAG tube ina cryatal-controlled
ogcillator cireult, A 100D ¥ crystal ie uged to provide a stable
100 ke aignal, Harmonic frequencles appear at each 100 ke up
to 30 mr,

Ceramic trimmer eapacitor £2 is ugedin series with the crystal
to adjust the fundarmnerntal crystal frequency toexactly 100 ko, The

outpert signal of the Calibrator is coupled through eapacitor C3
to the antenna eirevit of the recelver,
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SCHEMATIC GF THE ALL YOLTAGES MEASURED FROM POINT
HEATHEIT® SHOWMN TO CIRCUIT GROUND, WITH 11
CRYSTAL CALIRBRATOR MEGOHM INPUT ¥TVM.
MODEL HRA-1G-1 ALL RESISTOR YALUES IN DHMS,

K = 1,000, k= 17,000,000,
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PARTS LIST

Unpack the kit carefully and check each part against the Parta
Li#t, The numbers in front of the Part Number correspond to
the plcture of that part for quick and poaitive idest¥ication,

PART PARTS DESCRIPTION
Nn, Per Kit
Resigtors
1= 1 1000 &3 1,2 watt {brown-hlack-red}
1-28 2 1040 K52 1/2 watt [Leown-black-yellow)
1-53 1 470 KR 1/2 watt [yellow-violet-yellow)
[_T_] %

22 uuf resin dipped mica
11 puf resin dipped mica
6.8 put dise ceramic

05 pfd dise coramic
B-50 pef ceramic trimmer

i Egh-11

A 250.4

el 280-28
435-1

L e gl

PART PABRTE DESC RIPTION
Na, Per Kit
Hardware
121 2500-4 1 4.4 x 3/8" perew
W PEO-45 5 3-48 x 174" geraw
ARl 58 f E-32 x 174" screw

(5) Bz 7 e

1-48 nut
449 nut
# lockwasher
#3 lockwagher
4 lockwasher

D n®

Tappad spacet

#6 smal solder lup
Crystal holding clip

Cxctal sooket mounting rinp

E®)

Bl .10 «—Om

B



PART FARTS DESCREPTION

Mo, Per Kit
Wire
Ho-8 1 Laogth bare wire
334-1 ! Length honckop wire

Terminal Stripe-Jockets. Pluxs

it 331-34 1 3-lug ministure texrmingl strip
434-24 1 7-pin tube pocket

it 334_74 1 Crygtal aocket
438-6 1 Oetal plug

PART PABRTS
Mo, Per Kit

DESCRIFTION

Migrellaneis

200-MI42F a4

1
205-M3I48 I
a0 -43 1
411 -90 1
331-6
5045-525 1

CONSTRUCTION NOTES

larly important ps it may prevent errors or omisdiond, cape-
clally i wour work 18 interrupted,

The fullowing instructions arepresented in a logical step-Ty-giep
gequence toenable poutocomplete your kit with the least possible
confugion. Be sure to read each stop all the way through belore
neginning the specified cperation. Also read aeveral steps alead
of the arctual step being performed, Thia willfamiliarize you with
the relationghin of the subsequent cperatlons, When the gtep 1S
completed, check it off in the space provided, This is particu-

In general, the illuptrations in this manual correspond to the
aptual configuration of the kit: howewer, I aome ingtances tho
#llustrations may be alightly distorted to facilitate clearly

Chas=is

Bottom plate

100 ke 005% tolerance crygtal
AEAE tube

Folder

Manual

showing all of the parts,

—_— i B
[Egrwr-:a:.'r'u:-:: =




— Page T

:gﬂ 'F-T'I-_..-'l-.'l'I—l_I_-:__j_"__;-I

The abbreviation "NB" indicates that a connestinn should not be Positiom the work, #f posrible, 30 that gravity will help to keep
aoldered yet as other wires will be added. When the last wire ia the solder where you want it The joint to be soldered should be
ingtalled, the terminal ghould be soldered and the abbreviation ~5" Lheated with the flat side of the soldering iron tip sufficientiy
1# umsed tp indicate this. MNote that a number will appear after v melt the zolder. Apply only encurh golder to the heated
each solder ingtruction, This number indirates the ngmber of terminal to thoroughly wet tha junmction. Remove the solder
leads that are supposed to be ecmnerted to the terminal in polnt znd then the iron when a gmooth soldered junction apprars,
betore U 13 soldered. For example, i the insiruction reads, Do wet move the leads until the sclder 18 aolidified,

"Connaet a lead to lug 1 §5-23," it will bo understood that there
will be tago leads connected to the termiinal =t the time it 19
golderead,

ROSIN CORE SOLDER EAS BEEN SUPPLLED WITH THIS KIT. THIS TYPE QOF 20LDER
MTET BE DSED FOR ALL EOLDERING IN THIS KIT. ALL GUARANTEES ARE VOQIDED
AND WE WILL ROT REPAIR OR SERVICE EQUIPMENT IN WHICH ACID CORE SOLDER
OR FASTE FLUXES BAVE BEEN U4ED. IF ADDITIONAL SOLDER I3 NEEDELN DE SURE
TO PURCHARE ROEIN CORE (60:40 or 50:50 TIN- LEADCONTENT] RADIC TYPE S0OLDER,
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STEP-BY-STEF ASSEMBLY

Refer to Picturial 1 for the Inllowing ateps, { Y €2, Referrinpg to Detall 1€, mount the ceramie {rimmer
capacitor at loeation B, Use 3-48 x 1/4" acrawa, #3 lock-

{ ¥ Locate the chag#is and position it as shown in Pletorial 1. waghers and 3-48 nwts,

@, (% 3 - 4B HUT
A 3 48 MUT ,;hﬁhrs LOCK Wb SHER

{ Y Referring to Detafl 14, moubt Y 43 LOCHWASHER .

the 3-lug minlature terminal

strip at Iocation A. Use a

3-48x1/4" screw, #3 lock-

washers, and a 3-48 nnt.

=

LCetzil 1C

TR
ﬁ] Apia-4B x| A SCREW

&Y 440 HUT

AR N4 SCREW 25 4 LOCHIWASHER

‘*3 LOCMWASHER Dutall 14

{ % Mount the T-pin tube Socket at

{ } Mount the erystal socket and

CHASSIS
BOTTOM

4
:ﬁs SR |G SCREW

Detzil 1B

location ¥1 with a #6 amall 2ol-
der lug on one roounting Scraw.
TUge -3-48 x 174" screws, #3

lnckwashers, and 31-48 mits, See

Detall 1B, Pasition the blank
spare a3 ghowi.

eryatal clip at location C. Use
a 4-40 x 3/8" morew, ¥4 lock-
wagher, and a 4-40 nut, See
Detall 1D. Do m overtighten
the hardware or you may crack
the crystal sochet,

ir""f l CRYSTAL
EQCH LT

& t/J'p:wswu_ cLIP

] 4-40%3/8" SCREW
ok

Detall 1D
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{ | Referring to Detail 1E, mrmt
3 tapped spacer In each corner
of the chassi=, Use 6-32 x 1/47
gorawa  atwd #6 lockwashers,

Datail 1K

{ } Loeate the hottom plate and referring to Pictorial 2, mount
the octal plug, Secure the plug with the oetal pluy retaining

ring, Position tha keyway ag ahown in Pigtoriad 2,
|
.‘--—! | &
|t "\
N "-.h |t
( |V START,
b

Hetorial 1

Plotorial 2

KEY WAY
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Refer to Pietewrind 3 for the following utepa,

(<)

'

(A

[

.3

(0

C1, Place gpe laad of 2 22 upef reain dipped mica capacitor
through tug 1 of trimmer ¢apacitor B (N3] and connect it io
lug 2 of termical strip A (N3 Now golder Iug 1 of B (8-2).
Ccomnect the other lpad of this capacitor to lug 2 of B (N3),

Place ona end of a length of bare wire through Jug 1 of
crystal socket € (NS) and connect it to lug 2 of frimmer
capacitor B {5-2). Wow #older lug 1 of C {3-2). Contect
the other end of this bare wire to lur 1 of tube socket
v1 (M8},

Connect 2 2 hookup wire from hy 8 of tube socket ¥1 (N3]
to lug 2 of crystal gocket C (3-1).

Rl. Coanect a3 470 K2 {yellow-violet-yellow) 172 watt
regigtor from lug 1 of tube socket ¥1 (8-2) to the solder
lug nearest lug A of V1 {N8),

Flace one eod of a length of bare wire theough lug 3 (HE)
1o log 2 (S-1) of tube socket V1, Connect the other end of this
wire to the solder lug nearest lug 3 of V1 {3-2).

RZ, 3, Referring to Detail 3A, prepare a 1000 2 (brown-
blark-red) 1/2 watt reslstor and a 005 pfd disc ceramic
capacitor comblnation,

Connect this resistor capacitor combination from lug 2 of
terminal strip A (NS) to lug 7 of tube socket W1 {8-1).

<

SQALDE

sy

K 5 Dietail 34

Pictorial §




Refer to Pictarial 4 for the following steps.

t) R4. Connect a 100 Kt (brown-black-yellow) 1/2 watt re-
egigtar from lug 3 of terminal strip & (NS} to lug B of tube
aocket VI [N2),

') B3, Connect a 100 K& {brown-black.yvellow) 1/2 watt re-
gigtor from lug 3 of ferminal etrip A (IN8) to lug B of tube
aocket W1 (N3),

{~} C§, Connect a &8 puf disc ceramic capaeitor from lug
5 of tube socket V1 (S-2) to lug | of terminal strip A (NS).

C4, Connect a 100 uput resin dipped milea capacitor betwean
lugs 2 (5-3) and & {5-3) of tube socket V1,

NOTE: I the fgllowing four stepa, rerncve 1/4'7 of ingulation
from me end of each wire and 1/82" of insulation from the
other end, Connect the enda stripped 1/2" tg the ootal plug a8
dirspted,

9‘] Comnect a I wire Irom lug 2 of terminal strip A (8-3)
to lug & of the cetal plug (5-1).

(7} Connect a 2-1/2" wira from iug 1 of terminal strip &
(3-2) to lug 1 of the octal plug {3-1).

B} Comnnect 2 3" wire from g 3 of terminal strip A (5-3) ta
lug 2 of the octal plug (S-1).

(+) Conneet a 3" wire from lug 4 of tube socket V1 (8-1) to
lug 3 of the getal plug (8-1).

| Pietarial 4
{ X} Fold the bhottom plate over the bottom of the chassis and

secure each ¢orner with a §=32 x 1/4" screw and #8 look-
washer,

[ ) Ingtall the 6BAS in tube sccket V1,
{ } lutatl the 100 ke crygtal in the crystal socket,

This conpletes the assermnbly of the Crystal Calibrator,
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ADJUSTMENT

US{NG THE HEATHEIT HRA-10-1 100 KC CRYSTAL
CALIBRATOR

{ ] Plug the ralibrator ioto the Calibrator ancket i the HR-10
Reoelver.

{3 Couple the antetna conneetor of the HRE-10 Receiver 1o the
aptenna connector of ancther eecelver capable of receiving
WWYV at 2.5 me, 5 me, 10 me, or 15 me, K this is not pos-
gihle, a receiver hmed to a standard Broadeast gtatiom,
operating at an even multiple of 10 ke can be weed,

{ J Turn om the HE-10 and the other receiver, jet the CAL
switch o the HR-10 Recelver in tha CAL poditicn,

{ } Adjust the ceramie trimmer eapacitor in the Callbrator

with an ingulated screwdriver for “zerc beat" during the
pericd when no tone medulation 18 applied to the WWV
ecarrier. [Tero heat will be recognized as the point at which
a harmoni¢ of 100 ke corresponds to the frequuncy of the
etation that 15 tuned in on the receiver. As gerp beat is
approached, a tone, decreasing in frequency until it finally
stops, will be heard {from the receiver speaker, To be sure
you have pero beat, setthe CAL gwiteh to OFF and then back
to CAL,

It a receiver other than the HE-10 is used for adjustment, the
above procaedure should still be followed,

Thig cormpletes the adjustment of the HRA-10-1 Cryztal Cali-
brator,

OPERATION

Use with the HEATHEKIT HR-10 Basgic Amateur Band Recelver,

{ J Install the Crystal Calibrator in the Calibrator sockat on the
iop of the Recelver chassis.

{ ] Turn the Receivar on and allow it o warm up.

{ ] Place the TAL gwitch In the DAL position. Set the BFO
switch to BIFC.

{ } Tura the MAIN TUNING control to a 100 kc poini an the
Receiver dial. A hetorodyne should be haard I the 4pcaker
i the Receiver i ip calibration, If the hetercdyne 19 i
heard, calibrate the Receiver by adjusting the AL RESET
oomtrol until the heterodyne ig heard at the 100 ke polnis
oo the dial.

Thure pre many other uses for a crystal calibrator, guch as
checking RF alignment, checking {rapsmitter VFLraecUracy, ato,
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It would not be pogsible to caver all of theae imetions 1 detail
here. Information coneerning other uses of a crystal ealibrator
cann be found in the ARRL Handbook [Amerlcan Badio Relay

League, West Hartford, Connanticnt),
USE WITH OTHER AMATEUR RECE{VERS

The HRA-10-1 Callbrator does not contain its Oown power supply,

therefore, it will be necesgary for you to connect the Br and
fllament circuita of the Calibrator to the appropriate podnty
in your receiver. Alsg, it will be nacesgary for yau toe connect
the output of the Calibrator to the antesna input of the receiver
for 3igmal injection, These connecticns are ahown in the following
Schematic Diagram, Notice that the B+ voltage is connected
through a SPST gwilch ac that the Calibrator san ba torned
On and Off independently af your recelver,

TQ AMTE MMA

INPUT

)
— TO 125-150 DC VOLTS
B+

CIRCUIT
FROUND

5 ]
O,

o o
00

|

= T0Q 8.3 YOLTS
FILAMENT
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IN CASE OF DIFFICULTY

Recheck the wiring, Trace each lead in colgred pencll on
the Pictorial 2= @t s checked, It jafrequently belpful to have
a friend check vour work, Somecne whe 13 not familiap with
the unlt may notice gomeathing congistently overlocked by the
conttrietor,

K is interegting to node that about DO of the kits that are
returned for repalr, do not functlon properly due fo poor
connecticna and goldering, Therefore, many troubles canbe
aliminated by reheating all connectlona to make sure that
they are goldered as described in the Proper Soldering Tech-
niques section of thia manuat,

Make sure that the tube lights up properly.

Check the tube with a tube teater or by substitution of a tube
of the same type and mown to be good.

5. {heck the walues of the parta, Be sure thal the propet par
haa been wired intn the circult, as shown in the pletoris
diagrams and ag called out in the wiring inztrustions

6, @Chaek for bits of golder, wire ends or cther foraipn matts;
which may be lodged in the wirlng,

7. X, after careful checks, the trouble is till not located an
a voltmeter 1s available, check voltage readinge againat thos
shown on the Schematic DMagram, NOTE: All voltage reading
were taken with an 11 megohm input vacuum tube voltmeter
Vultages may vary as much as 1085,

8. A review of the Circuit Description will prove halpful i
indicating where to look for trouble,

SERVICE INFORMATION

SERVICE

E, =fter applying the informatlon in this manual and your best
offorts, you are atill unable to cbiain proper performance, it 1s
suggested that you take advantage of the technical facilities
which the Heath Compsny makes avallable to it customers.

The Technical Consuiaticn Department 18 maintained for you
benefit, Thia service iy avalloble to you at no charge. Its primar
purpoge is to provide assistance for those who encounter dif
ficuliy in the constructlon, operation or maintenance o HEATH
KIT equipmeni. R is not intonded, and isnot equipped to funetio
ag a general gource of techpical informakion Involving o
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modifications nor anything other than the normal and speoified
performance o HEATHEIT equipment,

Although the Technica) Consultants wre familiar with all detailg
of thig kit, the effectiveness of thalr advice will depend entlrely
upcn the amrimt apd the aecuwracy of the informatica furnished
by you. In a gense, ¥OU MUST QUALIFY for G0O0D technical
adviee by helping the consultants to help yor. Please use this
outling:

1. Before writing, fully investipate cach of the hints and aug-
gestions listed in this mamial under In Case Of Difficulty,
Poogibly it will not be necesrary to write.

2. When writing, clearly deacribe the pature of the trouble
and mertion all associated equipment, Specifically report
operating proecdures, switch poaitions, connections o other
units, and anything else that might help to isolate the caupe
of trouble,

3. Heport fully on the resultas obtained when tedting the aakt
initially and when following the sugpogtiong under I Caac
Of Difficulty, Be as specille ae possible and ineluda voltage
readingg I test equipment is available,

4. Identify the kit model number and date of purchase §f
avallable, Also mention the date of the kit asuembly man-
ual, (Date at boftom of Page 1.)

3. Print or itype your name and address, preferabtly in two
Flaces ot the latter,

With the preceding information, the consultant will know ex-
actly what kit you bave, what you would like it to do for you and
the dilfliculty you wish to correct. The date of purchare tellg
him whether or oot engineering changes have been made since
it waz phipped to you, He will know what you have done v an
effort to locate the cause of trouble and, therelry, awoid repe-
titious sugpestions, In short, he will dewoie full time to the
problem at hend, sand through his familiarity with the kit, plus
your accurate report, be will be able to give you a complete
and helptul ansawer, K replacement paris are required, they
will be mhipped to you, subiject tn the terms of the Warranty,

The Factowry Service facilitles are alan available to you, In case
you adre not famdllar enemigh with electronics to provide our
consultants with sufficient informatlon oo which to base a diag.
oe3ls of youd difficulty, or in the event that you prefer to have the
dificulty corrected iIn this wanner, Yuu may ratyrn the com-
pleted equipment to the Heath Company for inepection and necea—
sary repaira and adjustments, You will be charged a minimal
gervice fee, plus the price of any addiiicoal parta or materia)
required, Howewver, if the compleied kit 1 returned within the
Warranty period, parts charges wil be goverped by the terms
of the Warramty, State the date of purchase, #f posalble,

Local Service by Authorized HEATHEIT Serviee Centers i3 also
available In some aress and affen will be your faateat, most
efficient method of obtadndnge sorvice for your HEATHEIT equip-
mant, Although chargea for local service are generally some-
what higher than for factory service, the amount of lnerease is
usually offuet by the fransportation charge you wotld pay f you
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elected to retarn your kbt o the Heath Company.

FEATHEIT Service Centerg will honoe the repular 90 day
HEATHKIT Parts Warranty on all kits, whether purchaged
throupgh a dealer or directly from Heath Company; however, it
will be necessary that you verty the purchage date of your ki,

Under the conditions specifled in the Warranty, replacement
parts ara supplied without charge; however, if the Serviec Center
aEsists vou in locating a defective part {or parts; m your Lil,
gr inatalls a replacement part for you, you may be charged for
this servica,

HEATHXIT equipmenmt purchaged locally and returned o Heath
Comapny for service must be arcompenied by your copy of the
dated sales reeeipt from your authorized HEATHKIT dealer
in order to be eligible for parts replacament under the terma
of the Warranty,

THIS SERVICE POLICY APPLIES ONLY TO COMPLETED
EQUIPMENT CONSTRUCTED [N ACCORDANCE WITH THE
INSTRUCTIONE AS STATED [N THE MANUAL, Eguipment
that hag been modified in deaipn will not be zecepted {or ré-
pair. I there i evidence of acid vore aoclder cr paste fluxes,
the equipment will be returned NOT repaired.

Fnt information repamiing modification of HEATHEIT equipment
for special applicaticns, it is sugpested that you refer to any one
or more of the many publicationg that are avallable on all
phases of electronics. They can be obtalned at or through your
lneal lbrary, as well ag at most eleetronie equipment storses,

Although the Heath Company pinceraly welcomes all comments
and sugpestions, it would be impossible to deslgn, test, evaluate
and asgume responwibility for proposed elreult changea for
special purposes, Tharefore, such modifications must be made
at the dignreticn of the kit btuilder, vusing informatien avallable
from sources pther than the Heath Company,

REPLACEMENTS

Material supplled with HEATHEIT producta has been carefully
aelacted to meet desipn requirements and ordiparily will fulfill
ita fimetion withouwt difficulty, Oceasionally, Improper vperation
can be traced to a faulty component, Should lnapection reveal
the necesaity for replacement, wrilte to the Heath Company and
supply all of the following information.

A, Thoroughly identify the part In guestion by using the part
muuber and deseription found in the manual Parts List,

B. Identify the type and model number of kit in which it 1s
used,

C.  Mention date of purchase,

D, Deszcribe the nature of defect ar reason for redquesting
replacement,

The Heath Company will promptly supply the necessary re-
placement, PLEASE DO NOT RETURN THE ORIGINAL COM-
PONENT UNTIL SFECIFICALLY REQUESTED TO DO 50. Da
oot dlamantle the componant i question wg this will vold tha
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muarantee, This replacement peolliey does n cover the free re-
placement of parts that may have bhesn broken or damaged
throwgrch carclessness on the part of the kit butldor,

SHIFPING INSTRUCTIONS

In the event that your instrument must be returned for service,
these lnstructions sbould bhe carefully followed, Be sure o
inclade the ervatal,

Wrap the equipment in heasy paper, axtrelsing eare tn provent
damage, Place the wrapped equipment in a stout carton of auch
gize that al least theee inches of shredded paper, excelsior, or
cther resillent packing material can e placed between all sides
of the wrappoed equipmett and the carton. Close and sezl the
carton with gummed paper tape, or alternately, tle securely

with atout cord. Clearly print the address on the carion as
follows:

Tl HEATH COMPANY
Benton Harhor, Michigan

ATTACH A LETTER TO THE QUTSIEE OF THE CARTON
BEARING YOUR NAME, COMPLETE ADDRESS, DATE OF
PURCHASE, AND A BRIEF DESCRIPTION OF THEDIFFICULTY
ENCQUNTERED, Alae, include your name and return sdilress
ol the ouwtslde of the carfon, Preferably aifix one or more
"Frapile™ or "Handle With Care™ labels o the carton, or other-
Wige ap mark with & cravon of brieht eolor, Ship by ingured
parcel post or prepald oXpress; note that a carrier cannot he
held redpomyible for damage in transit if, In HIS OPINTON, the
article is inadequately packed for shipment,



