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rati comortably at 300 WY, The
fect fist” and the standards for CW
oper scientific sconomy.

CW s still widely emploged, hand
perirator and 1he Yoying hend provide the
Wich make it easy to send and Fecoive with the

e relatie duraton of the dot and the space i catled the mark-space
rato, Usually adjisted for 1-to-

240 dots per minute, or 4 dots per secon
SECTION It
SP[BIFICATIDNS

POWER SOURCE 5 10 125 volts, 60 cyeles AC, 25 vatts.

— Low: 1010 0w,
e
T —— ]
S S B
e

KEYING MONITOR

lorcury-wetted contact relay switching
sormally open or sormally closed to
ground. (See paragraph 3-4-1-2).

TRANSMITTER KEYING . . .

Three-circuit jack mounted on front pan
accepts 1/4 inch diametor plug wien

ivalent) or rear
Conrol otier. comections. Goe para-
graph 3-3),

KEY LEVERINPUT

Eight-pin octal socket mounted on rear
nel accepts standard octal plug (sup-

plied).

5-5/8 % 7 7-13/16 inches (HWD).

CONTROL OUTLET ..

DIMENSIONS (OVERALL).

NET WEIGHT . 7-1/2 pounds.
SHIPPING WEIGHT 10 pounds.
SECTION 11l ()

INSTALLATION

31 uNPACKNG

unpacking the Model HA-1 keying unit, examine it closely for any
Wave occurred during {ransit. Should any sign of
im immediately with the carrier stating the extent of

s
possible damage which may
a

for any speeial instructions

the damage. Carefuily check all shipplag labels and tags
tubes and components.
32 LocaTion
eyer shoukd be placed in  location which permits rce clrculation of air
around the comiets articuarty t e rear. Avoldxcessively warem loctions Such
hose near Fadiators and heating vents.



o mercury.weted relay employed requies ha the keyer be operated na
positon no grester han 30° irom A horicontal
33 KEYLEVER

s styles of commereially built key levers are available for use with
clectronic Keyers, Ay of thse are sutable for use wi the Model AT eving

=

Figue 2. Key Lovr Cord o Fron P

It can be noted by referring to the schematic diagram, figure 9, that the key
lever base is connected to chassis ground and the dot-dash contacts aré operated a
an exteemely 0w nesative poential. This makes he ke assembly Completely iree
from shock hazard.

1 Key Comection.

34 REAR CHASSIS RECEPTACLES
Feceptacles are provided on the rear of the keyer for the following purposes.
341 CONTROL OUTLET (ses fgure 3
eight-pin socket is provided to conneet the Model HA-1 keying unit into the
station control system. The mating connector for this socket 1s an Amphenol type
CP-g (one is supplied).
SR RN M T £ 521
the user's onton the key lever may be conectd o the conteal outlet

nsteadof 1 the panel oy ik, Bt 1s chasais pround:pin & 1s Swiehen o grond
‘pin'® 18 switched to ground for dashes

AiLIRY KEY TO ReLaY CONTAGT omALLY
GROUND FOR 00TS cLoseD 10 G«

INTERNAL SPEAKER

Auio ouTeut, RELAY conTACT
2 onws NORMALLY OPEN
AUXILIARY KEY TO

GROUND FOR DASHES CHASSIS GROUND,

Figwe 3, Contrl Ot Comctvns.



3412 KEYING CONTACTS (Pins 2, Jond 8

Pin 2 (ormally open to ground) is normally used for transmitter keying
purposes.

Pin (independent, normally closed to ground) are provided for
ausiliny contro o sation heics,

wroRTANT

The mercury-wetted relay contact rating is 5 amperes maximum, or
500 volts maxinum, the product not to exceed 230 voltamperes with
Contact protection. For example, the maximum llovable voltage wih

J s st Wio.
e current Wit 8 SO0-vol_ suply ampere (500V x 0.5
380 V) Rater 1o paragramm 3.5 tot method o amerrmiming reqired
contact pratection nervORK

per wire, installed on the control outlet plug supplied, connects the
Internal speaker, pin 6, to the keyed sidetone oscillator output, pin 7. If desired, the
jumper may be removed and the sidetone output connected o an external speaker or
station audio system. The sidetone output impedance is 3.2 ohms.

3413 SPEAKER (Pin 6) AND AUDIO OUTPUT (Pin 7)

342 PHONES (s fgue 7)

ard cireuit transtes type PHONES Jack (1) on the rear apron auo-
maticaly dlscomecta the Internal spesker when tne Bhons i 1 soFied. Outpt
impedance is 3.2 ohms, although it is suitable for use with any low or medium
impedance headsets,

’_T.r(ﬂ .

\,,.,

Figwe 4. Tysice Stotion s




343 GROUNDING POST

round post, provided at the rear of the keyer, should be utilized to
estabiih 2 rod for i o

It is recommended that the unit be permanently connected to th
tation grounding systom 50 3a o prevent the possiblity of & snock
hazard developing as a result of component failurs

35 RELAY CONTACT PROTECTION NETWORK

Except for very light 10ads (under 2 MA and 50V), the relay must be provided

With 2 contact protection network consisting of a capasitor and resistor it series
wetwork {5 shown in the lower. righ-hand corn n Tigure

T nctwork prevents possible arcing which would eventually destroy the contacts

.r carrent requirements of the circult o 1 be deter

Teior o heir comection ke he et

[he chast fgure ) atfords a comenient means o deerminin the necessary
eantact protection.

Hallicraters Model HT-30, HT-32, HT-32, HT-32B, HT-37, HT-44, SR-150,
and SR-160 Transmitters requiré no protection nétwork when used with this keyer.

o the most feciveprotetion,the ney
shoutd be insalled 25 clos

nstall he mework mtermaly, Gircety e relay socket however, adequrte
Drotection wil be provided by Jstallig the network at the contral Suter.

twork, as determined from the chart,

e, deermine the prope protecton network required fo loads exceedig 2
MA or 50 volts, proceed as follow:

(1) Measure load current of circuit to be keyed with  suitable ammeter.
() Measure open eircuit load voltage at the keying points,
(3 To find C, read directly up from the value of load current on the

horizontal seale to its intersection with the sloping capacity line; the
° value of C is determined from the right-hand scale.

Jnd R, read directly up from the load current vale to its
i appropriate load voltage line; the value of R is.
read from the leh-band seate

Example I: A circuit maintaining  load current of 2.0 amperes and an
open circuit load voltage of 100 volts would require a C value of 0.4
U ant an R valus of approximately 3. onm. (See dottd lines o chart).
Example 1: Measured current and voltage is 50 MA and 150V
respectively.

Solution: The proper protectin
Qims pacity) in series wi

network would be 2 0,001 iF capacitor
b a 750 ohm resistor.

In cursent and voltage aplications besondthe scope f the chart, the minmu
Timiting capacitance value F and 2 maximum resistance value of 10,000
s Sl e ased i the proteciion

seimork




RESISTANCE — OHMS

MERCURY WETTED GONTACT RELAY

CONTACT PROTECTION
NETWORK

Figw 5. Reloy Cot

WEROFARADS QY

CAPACITANGE



SECTION IV -
FUNCTIONS OF OPERATING CONTROLS
41 FUNCTION SWTCH
The FUNCTION contel is  our-positon rotary switch whic (1 turns the
unit ON ana OFF, (@) selects low or hish speed operation. () has a center

HOLD positon for iransmattr hning pirposes (key

42 SPEED CONTROL

‘The SPEED cantrol provides a means of adjusting the keying speed between 10
and 30 WPM whon the FUNCTION switeh 1 in the LOW position or betwen 25 and
5 WPM in the HIGH position.

@ soroecommon

SIDETONE control (knurled shaft), accessible at the rear of the unit,
adjusts the ampliade of th Keyed monor tone.

44 BALANCE CONTROL

The BALANCE control (serewdriver siot shatt, mounted at the rear of the
i, dierendiatly adjuts the, can of twbe ¥3 to compensate for ube ection

ced onty b readjusted when V3 15 replaced or when major service has
been performed.

To adjust the BALANCE control proceed as follows
@) Tum the control o its maximum, counterclockwise postion. T un

Ky 4" contimuous "dash, Advance.the control in the clockwise
direction, and note the point at which the dash stops,

@)

Tuen the control o its maximum clockwise position and close the key to
dash, The unit will key a continuous series of dots as long s the key is
held closed to dash, Adjust the control counterclockwise to the point
where self-completing dashes are formed. Note this setting.

() Set the control midway between the points noted in steps 1 and 2
° S BALINGE bl 15 o prope e nd shoul s m o
attention.

45 WEIGHT CONTROL
WEIGHT control (knurled shaft), ocatedon the rear panel, and referred to

a5 the mark-space ratio adjustment, sets the time relationship of a dot (or mark) to
it toiowing space. For normal G work this is uualy et Lo o ratio of 1 o
Other ratios can be obtained to accoms .....am\...mm.m.mm keying character
Tatics or t swit personal prelerence (ses fg

To adjust the WEIGHT control, proceed as follows:

() Turn the comral 1o s maximum comiesclockwise psiton th unit

pac

will key 4 long mark with a short s

(@) urn the controlto s masimum clockwise posiion; the unit il ey 4
Short mark with a long &




-y

(o oasn

r

S gigl

Figr 6. Dok Dot Spce Reltionsip Wi Vorius Vight Cotsl Satings.

fect of the adjustment on keying characteristics is especially evidenff)
hen isening 1 (e Reod momio SWPaswhh e it oo o s mEbent e

To set the WEIGHT adjustment for a 1 to 1 ratio at the relay terminals,
proceed as follows

) Discomact te eving leds from the tranamiter and reconnect the
Leads {0 an ohmmeter, Set the ohmmeter to its lowest r:

() Key a continuous series of dots at  fairly high speed (spproximately
45 WPM).

(9 Adust the WEIGHT control for 2 half-scale chmmeter deflection.

Comecting an oscilloscope o the utpat o the transmittr 5o tha the keyed

output may be ‘seen is a more accurate means of setting the desired ratio, This

permis adust cmen of the overall keying characteriati of he station. alhouih he
thod mentioned earlier, will generally sulfice for most systems.

.



SECTION V.
OPERATION

51 GENERAL
Rapid clforiess operation ofthe keyer sequires acertain nack” that comes
only with practice. Habits ac o the wse of conventonalkeys wil have o be
overcome betors e Fll capabilies o he Keyer san be 1
Care, shou be srerised i, th selection o s ey lever or e with the

eularly
Wine vt Comtact plnts, 1 desiraii and wil provide long relanl Servies,

Manufacturer's recommendations as to the key lever's adjustment should be

closely followed for optimum performance, It is desirable to adjust the dot-dash
contacs for e shortest possbie ‘excursion that will result in reliable make-br
ction. Key lever contacts should be periodically inspected to prevent the bulld-up

7 oe s cxasion which can et Sssari vey
52 OPERATING CHARACTERISTICS

The neon indicator on the front panel serves two functions: (1) it indicates that
the power is on and the unit ready for use, and (2) it serves as a visual keying
monitor. It il be noted that the Indicator flashes once for each dot ormed and
twice for each dash, In 4 perfectly formed character the rhythm of the flashes will
be un

SECTION VI
THEORY OF OPERATION

61 ceNeRaL

Keyer forms dots and dashes by the use of digital circuitey and logical

Ut rom & seale-of-two crcuit, So ormed, hedashes are alvays at th correct
Speed and mark-space ratios, as lilustrated by figure

2 CIRCUIT DESCRIPTION AND OPERATION"

Tube V1 is an astable ({roe-running) multivibrator which is keyed by series
triode tube V24, Positive feedback from V1A plate through resistor RI6 holds V2A
et

conducting after 2 momentary contact of the key lever to produce self-completing
dots. The e il ther momentarily initiated or fully keyed, as in
serics. is controlled by positive grid bias adjustment potentiometer RY. Speed
range is determined by the selection of grid return resistors RI and R6, or R2 and
RT. Mark. oo 8 st by diferanhi G seeistor, B, with no cliet
upon 5

Tetay tube VAA to form periect d







The sidetone signal is produced by a neon-type relaxation audio oscillator,
ampltied by VAB, and keyed by th rela, Frequency of the lon Is determined by
Fesistor R3Yand capacitor CB. The sidetonslevel i controlled by potentiometer R

e power supply incorporates an clectrostatically shielded transformer o
e possible RF pickup and to provide complete isolation from the power Line,
Silicon rettifiors are used, sndubes V5 and Vo provide complete voltage regulation.

The self-completing dot is formed in the followiag manner:
(1) The key lever dot contact closes momentarily.
(2) With grid bias removed, tube V24 conducts.

(8 Multivibrator V1operates; V1A plate flips positive and through R16 keeps
V2A conducting to form a self-completing do.

(4)  The output from the plate of V1A is applied throush RIS to the grid of
) triode VAA which conduucts and energizes relay K.

The self-completing dash is formed as follows:
(5] The key lever dash contact closes momentarily.
(6)  Tube V2B conducts to "arm” V3 for triggering.

(1) At the same time, diode CRI conduets 10 start a self-completing dot, a5
described in steps 1 through 4 above

(8) The leading edge of the negative-going dot from VIB plate through
differentiator C3 and RI2 forms a negative pulse to trigger V3.

(9) The plate of V3B Mips positive, keying V1 through CRI, unti the leading
edge of the second dot provides another negative pulse fo flp it negative.

(10)  The second dot, already initiated, goes through completion to end the
dash eyele.
(11)  The plate of VIA through RIS, and the plate of V3B through R14, drive
i of VAA positive; VAA conducts and relay K1 energizes for 2
self-completing dash.
SECTION VI
SERVICE DATA

CHASSIS RENOVAL.

chassis and fronpane sl canibe casily witdran (om the cabinet
after the four serews on he bottom of the cabinet have been remov

72 TUBE AND NEON LAWP REPLACEMENT

Complete access to all tubes can be obtained by removing the chassis from

he cabinet. (see paragraph 1-1). Th neon lamp i acessiie from the fron ofthe
73 TROVBLESHOOTING

‘Throughaut the desan of the Model HA-1 keving unit, ul consderation vas

given to keep maintenance problems at an absolute minimum, However, i a mal-
Tunction’ docs oceur, the voltage chart and schematic diagram will aid i .m.m.



and correeting the malfunction, For the physical location of component parts, refer
0 Tigures 7 and 6,

rore

mercury-wtted xalay will not perat i nlined 30°
or more from the horizontal plane

7.4 MODEL HA1 TUBE SOCKET VOLTAGES

Tue s[4 s |e 7 [s]o
v |15 | |1 [aw [# |2 o | w
V2 ol dw | |12 |20 | o
vi |12 |0 |GwlGw | m | |2 | ¥
vi | 1% |hs |Gofcw | m |1 |6 |4
vs | 1% |ne [ ne | ne | x| Ne | ow
ve | ow| NG | NG| NG | Ne.| NG | 0 @
ores
L Mexsuroments were made with a vacuum twbe voltmeter comested
between ndicatod tabe Socket terminal and chases.
% Messuroments were made wih the FUNCTION swith i the LOW
posiion; SPEED. control maximum clockwiss: BALANCE and WEIGHT
Sty “ . center of sotation; and SIDETONE maximin couter-
5. Instated votages may vary 4205
75 SERVICE AND OPERATING QUESTIONS

For further information regarding operation or servicing of this equipment
contact the dealer from whom the unit was purchased. The Hallicraiters C

ins an extensive thorized Servic
service will be performed promptly and efficiently
s deliv the service center within 90 days from the date of purchase b

consult your dealer or your local telephone.
ctory.

ke no service shipments to the fag

Authorized

responsibility for unauthorized shipments.

The Hallicratters Company re-
serves the privilege of making revi-

sions in current production of equip- Service Conter

ment and assumes no obligation to
orporate such ressions n car- (SR —







Schematic
i Deseription

CAPACITORS
c12 02 uT, 10% 200V,

Ceramic Di
02 uF, .aoma% s00v,
Ceramic Di

SouE 3500, Hectriye
508y, 20 S0

Ceramic Dis:
*RESISTORS
RLG,1S, 2.2 megohm
11628
5.6 megohm
RSAL,  J00K o1 vatt
13
Ri 100K ohm, 107,
R8 ‘megohm, WEIGHT control
R 100K ohm, SPEED conrol
RO 10K ohm
R12 22K ohm, 10% 1 watt
R 1 megohi

RI615 680K ohm
R20,21,22, 470K ohm
23

R24 SO0K ohm, BALANCE control
R27 2.7 megol

e, SIDETONE control
R29 560 ohm, 0%, 1 watt
R3O0 2200 ohm, 104, 5 watt,

wire wound
R31 47 ohm, 10%
R32 10 ohm, 10%

*AIl Resistors are carbon type, 1/2 watt,

otherwise indicated.

TRANSFORMERS
Y Transformer, Power
E Transformer, Audio

REPAIR PARTS LIST

Hallicratters
Part Number

449-011203
449-024102
047100503
o47-100242

045-000685
047-100442

451-251225

451251565
451-351104

451-252104
0252001849
0252001852
451-251103
451-352223
451-251105
451-251684
451-251474

025-001851
451.252275
0252001850
451-352561

024-001328-03

451-252470
451-252100

5%, unless

052000786
055-000523

Schematic
Symbol

cr1
CR2,3

s1a
si1B

Hallicrafters
Description Part Number

TUBES, SEMICONDUCTORS, AND LAMPS

Tube, Type 3963 or 12407A)  050-901240
Tube, Type 1 090-901201
Tube, Type oA 090-900001
Tube, Type 090-900005

b, Neon, Type NES1 039-100499
Lzmp, Neun Type NE2 039-100012
Diode, Silteon, Tyve Inties  ozn-o0zgs
Diode, Silicon, Type 2 027-000283

SWITCHES

Rotary, Wafer, FUNCTION 060-002183

ON-OFF (Part of S1A)
(Part of S14)

SOCKETS AND CONNECTORS

Socket, 9-pin 006-000927
4 Socket, 9-pin 006-000907
Socket, 7-pin Miniature 006-200457
Socket, Octal, Relay 006-100796
Socket, Dial 086-000507
Socket, 8-pin Octal 005-200296
CONTROL OUTLET
Plug, 8-pin Octal 035-100003-01
ONTROL
Piug and Line Corg, AC Iopot  057- 100078
Jack, Ki 036-000254
Tack, PHONES 036-100002
MISCELLANEOUS
Bushing, Line Cord Lock 076-100397
Cabinet 066-002857
Feet 016-201072
Eyelet 005-300218
Knob, FUNCTION &SPEED 015-001724
068-001056
Rtay, Mereury Wetted 021-000528
Retaifer, Tube 076-202277
jels, Lamp 069-0013:
Spe 085-000207
Teim Stip 007-000783



oves02s25E
e Punied in USA
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