The “Iambimatic” Concept

Unique Feature for Relay-Type Electronic Keyer

BY HARRY GENSLER, JB.,* KBOCO

improved the ewse and precision of cow.

operation for 4 greal many wmateurs. The
standard “el” key mukes it very easy to send
letters consisting of strings of dots or dashes.
Letters which contuin dots alternuted with
Jashes (requiring a buck-nnd-forth motion ) haye
enconraged the use of memories in more complex
keyers, such as the (Mimatie! and Penultimatic®
The lutter kever recognizes the problem of drop-
ping dots in letters like k; the dot memary
provides greater reliability, und also euscs the
timing requirements of the operator. The former
kever adds & dual lever, n dash memory, und
automuaticspacing.

The * lambimalic” e¢nucept is somewhat dif-
ferent. It works entirely like the couventionul
eleetronie keyer when used with « single paddle
keving lever; it is self-completing and uses
10 INEmories.

The lambimatic feulure comes to light when
used with double-paddle keving levers. If both
levers are elosed for a time (a long “squeeze’'},
(Jdots alternated with dashes come forth from the
keyer (—.-. - ¥ This fenture greaty rednees
the effort required to send certain letters. A ('Q,
for example, is sent as follows:

C: oue long squeeze. A little “linglish™
is nsed to close the dush lever slightly shead
of the dot lever: Lhe squeeze must be relensed
at the end of the letter.

(): the same us above, except Lhal the dot lever
33 not actuated until after the first Jdash hus
been seut.

Other characlorsure also simplified (4, Ly X, R,
AR, 8K, cte.). Sending these or o (2 on the
Tumbimatic gives one the funny feeling that the
key is sending the letters on its own.

Dot /dush selection is simple. 1f only oue lever
is eloged, then the dot or dash corresponding to
that lever will be sent. If both levers ave squeesed
at roughly the sume time, the first lever closed
will determine the dot/dash selection. If hoth
levers are closed from the time of the end of the
lust dot or dash, theu the next dot or dash will
be the opposite of the last one sent.

The lambimutic concept may he applied Lo
practically any keyer. Three examples will be
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given: [ambimatic modifieation of the IA-1
(*'TO”) keyer, a home-brew lambimuatie keyer,
and & universil Tambimatic modification design.

HA-1 Adapter

Fig. 1 shows the very simple modification for
the Hallicrafiers IIA-1 keyer; the circuit has
performed perfectly at K8OCO for the last two
years, Basieally the vireuit consista of a Hlip-flop,
formed by neon bulbs 17y and ¥, and « transistor
gate, (). One neon bulb will light if the ot
eontact only is grounded and the other will light
it the dash eontact only is grounded. 1f both
levers are closed, the bulb corresponding to the
lever closed first will light and the uther will

Fig. 1—Circuit of the lambimatlc adapter for the Halli-

crafters HA-1 {"TO") keyer. Capacitances are in micro-

farads; unless indicated otherwise, resistances are in ohms

(K =1000), and fixed resistors are "2-watt. Capacitors

are ceramic, Diodes are any silicon, Transistor Qi Is a G.E
type. See author's note at end of article.

Ri—Llinear-taper control.

Vi, Va—Matched pair of NE-51 neon bulbs (see fext).
{Note that connections should be made to the tips
and shells of the neon bulbs as indicated.)

Connections to numbered terminals are as follows:

1—Remove original connections from Pin 8, SO1, of HA-1
keyer, and shift these connections to Terminal 1 of
adapter.

2—To — 105 volts regulated at Pin 7 of Va in HA-1.

3—Connect to Pin 8, SO, of HA-1.

4—Connect to Pin 3 or 4, SO, of HA-1.

5—Remove original connections from Pin 5, 5Oy, of HA-1,
and shift these connections to Terminal 5 of
adapter.

6— Connect to Pin 5, SO, of HA-1,

Connect dash contact of keying lever to Pin 8, SOy, of
HA-1. Connect dot contact of lever to Pin 5, SQu,
of HA-1. Connect lever fo Pin 1, SOy, of HA-T,
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remain off; a pulse from the closing of the relay
in the HA-1 at the end of the dot or dash will trip
the flip-fiop and the other lamp will be lighted.
Thus the bulbs will alternate «t the end of every
dot or dash. The gate, ¢Jy, is designed to close the
dash contact of the HA-1 whenever the dash bulb
is lit. Thus a sequence follows when
bnth levers are squeezed.

The components were assembled on a small
hoard which was mounted in the HA-1 keyer
next to the relay. Be cureful not to place the neon
bulbs too close to unything else, or the transistor

Front view of KBOCO's keyer, showing

the speaker grille, and some details of

the monitor and lambimatic circuit

boards. The tape strips in the cover are

to avoid grounding some of the
exposed circuitry.

too close to a heat source. The neon bulbs have
to be closely matched; buy a boxful and try
vurious combinations. With both levers closed,
plug in a pair of bulbs and rock the 500K vanable
unfil the circuit “iambimates” (goes .—.—. . I3
When you find a pair of bulbs that *iambimate,”
mark the maximum and minimum seitings of
&y that give reliable “iambimation” across the
entire speed range; then lcave the resistor set
between these two points. Use the bulb combina-
tion that gives the greatest difference betwecen
the maximum and minimum marks.
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Fig. 2—Basic keyer circuit. If side-tone-monitor and for lambimatic feature of Figs. 3 and 4 are fo be added, connect
similarly-numbered terminals together. Capacitances are in microfarads and, unless indicated otherwise, resistances are

in ohms (K =
Ki—10-mw. 5000-chm s.p.d.t.
(Lafayette 99C4091).
Rt, Rz, Rs—Llinear-taper control.
R4—22,000 ohms, Y2-watt.

miniature d.c. relay

January 1967

1000). Capacitors are 10-volt ceramic; fixed resistors are Y2-watt, Transistors are G.E. types.

S1—Miniature rotary switch, 1 section, 2 poles, 5 positions
Centralab PAT1003, PA2003, or similar),
Ti—Transistor input frunsformer: 2000-uhm c.t. primary
(d.c. resistance 150 ohms) (Argonne AR-115, or

similar). Use primary only.
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Fig. 3—Sidetone monitor circuit. Connect Terminal 3 to
Tarminal 3 of Fig. 2. Capacitances are in microfarads;
resistances are in ohms (K= 1000). C; is 10-volt ceramic;
C: is miniature electrolytic. Diodes are any silicon; they
may be omitted if the cireuit of Fig. 4 is not used. Transistor
is a G.E type. Tz is a fransistor output transformer, 00
ohms c.t.to volce coil, Speaker used in original unit Is 2-inch.

A Complete Inmbimatic Keyer

The circuit of the home-brew Iambimutic
keyer in the photographs is shown in Figs. 2,
3, and L. These represent the hasic keying unit,
monitor, and Iambimatic fealure. Fig. 2 repre-
santa a fully satisfactory conventional keyer
which can be used alone or with the other two
uptions. Tt is busically a transistor version
of the “PO0-Key, Jr.”* The very-low-leakage
siicon tronsistors used (GIE-10) make this
circuit possible, aud render the performance
independent of temperature und individual
transistor characteristies. In the oscillator cirenit,
(st the left in Fig. ) the transistor gets a posi-
tive bias from /¢ which ulso serves as a
weight coutrol. Different capucitors (exact values
depend on Lhe charncieristies of 7)) are switched

T Liviozston, " The Peo-Key, dr.," QST, Sept,, 1061
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in for speed ranges of 10-20 w.p.., 15-30 w.p.m.,
and 20—40 w.p.m.: other switch positions ure orr
wnd 1oLp. R4 is used to suppress an uecasional
short, dash; its resistance shoud be ay low ax
possible withoul disturbing normal operation.

Tig. 3 is the circuit of the monitor, which wag
stolen from WASLAN.S The resistor-cupacitor
combination may be modified to change the tone.
The volume level is not overpowering, but is
quile acceptable. The two diodes are to isolale
the mouitor from the Tambimatic feature (these
two sections share the t.c. contact of Ky to
ground): the dindes may be omitted if the latter
cireuit is not used.

Fig. 4 is the diagram of the Iambimatic
feature. The circuit is similar in principle to
Fig. L. llowever, a transistor flip-flop is used
here: transistor gates sre used to key the flip-flop.
The (:13-2 trausistor and the reluy Ks form the
dash gate. Diodes &1 und 'Ry may be omitted
(replace with a short) if the circuit of Fig. 4 is
to be used with the cireuit of Fig, 2. Omit CR;
if the circuit of Fig. 4 is not to be used with the
circuit of Fig. 3. The combination of 470K
resistor and .02-uf. capucitor may have to be
changed for extremely fast speeds.

The keyer in the photographs contains the
¢ircuitry of Figs. 2, 3, and 4in 4 2 X 2 X 4-inch
Minibox. ISach of the threc sections is built on a
2 % 2-inch circuit board. Two Y-volt transistor
radio batteries power the unit: baltery drain is
50 mw. key-up and 160 mw. key-down. Voltages
between 13 and 22 have been nsed successfully.

The keying levers are homebrew. HKach lever
consists of half the length of a thin jig- or eoping-
TEOId. “Transistorized Blectronic Key and Monitor,”
QST May, 1939,
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Fig. 4—Circuit of the lambimatic feature for the keyer circuit of Fig. 2, or for other relay-fype keyers with negative
voltage at the key-lever terminals, When used with the circuits of Figs. 2 and for 3, similarly-numbered terminals should
be connecfed together. Diodes CR and CRz may be omitted when this circuit is combined with that of Fig. 2. CRa need be
used only when this civcuit is combined with that of Fig. 3. When used with other relay-type keyers, Terminals 1 and 2
should be connecied, respectively, to the dash- and dot-lever terminals of the keyer. Terminal 3 should be connected
to ground through a spare set of normally-closed contacts on the output relay of the keyer.
Capacitances are in microfarads; resistances are in ohms (K = 1000). Capacitors are 10-volt ceramic; resistors are
Va-watt. Transistors are G.E. types. Diodes are any silicon. Kz is similar to K, Fig. 2.
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Rear view of the lambimatic
keyer. The circuit board at the
right contains most of the com-
ponents of the basic keyer, in-
cluding the speed control, Im-

saw blade. Small pieces of foam rubber are
used for spacing and to remove contact bounce.
The saw blades are suldered to part of a copper-
clad cireuit board which i3 bolted (copper
removed around bolts to preserve insulation from
ground) to u sulid piece of steel. This is firmly
secured to the boitom of the Minibox.

Iambimatic Feature for Other Keyers

The circuit of either Fig. :f or Fig. 5 muy be
used to convert any keyer with a relay to an
Iambimatic keyer. It is easy to determine which
¢ircuit to use: Simply place u voltmeter from
ground to either the dot or dash terminal of
vour present keyer. If a negative voltuge is
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mediately to the leftIs the side-
tone monitor unit. The third
board to the right of the bat-
teries contains the circvitry of
the lambimatic feature. The
speed-range switch is in the
foreground.

i
=

registered, use the eircuit of Fig. 4; if a positive
voltage, use the circuit of Fig. 5.

In either case comnect Terminal 1 to the
former dash terminal of your keyer and Terminal
2 to the former dot terminal. UTse » dual-paddle
keying lever and econnect it fo the new key-
fever terminals in either Fig. 4 or Fig. 5. Counect
Terminal 3 to a spare normally-closed contact
to ground on the keying relay. Then conuect up
the I8 volts (batleries or a voltage doubler from
the filament supply). Cllose both paddles and
listen for the “iambimation.

Once the Iambimaiic kever has been com-
pleted, it will take a short time 1o pet used to it.
Start with ('Q, and then practice yonr way down
the alphabet. After a while you will
wonder how you ever managed fo get
along with o conventional electronic

keyer. [EE7—]

[AutHOoR's NoTE: Heat from the ITA-1
keyer may cause excessive leakage in
), making iambimation impossible.
Tou avoid this, it may be wdvisuble to
place ©q apart from the main eircuit,
toward the couler back end of the HA-1.
Also, the lack of light may cuuse Ty
and T2 Lo becuome unstable. This tronu-
ble may be cured by wiring in o smali
pilot. lamp, placiug it close to 77y and
}"a to provideillumination.]

Fig. 5—Circuit equivalent to that of Fig. 4 for keyers hay-

ing positive voltage at the key-lever terminals, Except for

this reference to polarity, the content of the caption of

Fig. 4 applies here. This version cannot be used with
the circuit of Fig. 2.
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BASE Fig. 1—Circuit of the 50-kc. frequency standard. Resistors are V2 watt, 10%
CONNECTIONS tolerance; 0.047-uf. capacitors are Mylar, other fixed capacitors are ceramic.
C1—3-30-uf. mica trimmer.

Li—Iron-slug adjustable, 0.5-5 millihenrys (Miller 6313).
Cz, C3—800-pf. disk ceramic (Centralab CE-801). $1—S.p.s.t. toggle.




