BY GORDON ELIOT WHITE*

ONE of the classics of the World War I
surplus era, the Navy LM Crystal Frequency
Indicator, is still with us. The LM, and its
Army counterpart, the better-known SCR-
211 (BC-221) are commonly found in most
surplus stores and are often seen at hamfests.
These little units were well enough designed
back in the late nineteen-thirties that they are
still very useful, and they were so ruggedly
built that the years have taken very little toll
on their accuracy. Light in weight and easy
to use, they can hold their own with fre-
quency meters costing far more today.

Fig. 1 is a photo of the LM front panel.
The BC-221 is similar, though slightly larger.
The Navy version was accompanied by a
separate a.c. power supply, while the BC-221
had space in the case for batteries, and, later,
for an optional a.c. power unit.

Figure 2 is the LM schematic. All of the
LM models through LM-18 are quite similar,
with the changes from model to model so
slight as to be unnoticeable for the most part.
The LM and LM-1 were designed for slightly
lower plate voltages, and the units from LM
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Fig. 1—A drawing of the LM front panel.

to LM-9 had low-frequency fundamental
tuning range of 195-400 kilocycles. Starting
with LM-2 a voltage regulator circuit was
added, and plate voltages of 260/475 were
used. Numbers starting with LM-10 had a low
frequency range of 125-250 kc. All the LM
units had a high frequency fundamental
range of 2 to 4 megacycles.

The “odd” LM numbered units were pro-
vided for use with external battery power
supplies, while the “even” numbers had an
a.c. power unit provided.

Accuracies closer than two kc may be ob-
tained at the upper end of the 20,000 kc
high band, down to 25 cycles per second at
the 125 kc point. Substantially better accu-
racy can be realized if the unit is left turned
on constantly in a permanent position, so that
it becomes stable. Since the accuracy is
largely determined by the stability of the
calibration crystal built in to the unit, trim-
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Fig. 2 Schematic diagram of the LM Unit.
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Fig. 3—A buffer stage for the LM frequency
meter when it is used as a v.f.o.

ming of the crystal to zero-beat with WWV
can essentially remove nearly all error.

There has been quite a bit written about
the LM in the amateur literature, with the
more significant articles appearing in CQ,
October, 1965, covering calibration improve-
ments, and April, 1956, covering the SCR-
211. In QST there have been articles on the
LM as a v.f.o., March, and January, 1950;
as an audio generator, February, 1950, and
as an injection oscillator for single sideband
work, March, 1958. In 73 there was a power
supply article in June, 1964.

The LM and SCR-211 lend themselves
readily to use as a v.f.0. Generally it is well
to add a simple buffer stage between the LM
output and the transmitter, using, say, a
6AG7. Fig. 3 shows one suggested buffer
circuit for this use. You may arrange to key
this stage, allowing a constant-running oscil-
lator for stability, with break-in keying. (The
LM is well-enough shielded that it may be left
running while receiving)

Figure 4 shows a circuit to add an eye
tube for greater ease in determining zero
beat. When a weak signal cannot be heard,
the 6E5 will usually still show the zero point.

The signal to the 6E5 may be taken directly
from the ’phones jack on the front panel of:
the LM, and the plate and filament power
“stolen” from the unit itself. Tap the B+
ahead of the voltage regulator tubes so as to
get a full 250 volts.

A couple of notes about the LM and SCR-
211 that might be made here: the LM has
audio modulation on all models, while sev-
eral versions of the SCR-211 do not. Some
LM models have a “crystal” switch position
that shorts the r.f. output. Most of the SCR-
211 units are found with their calibration
books still attached, since they are screwed
to the lid. Many LMs are found without the
book, since it was fastened by a short piece of
chain, and merely slipped into a clip under
88 e
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the unit when not in use, and over the years
the books have often been lost.

The calibration books are vital, of course,
to using the LM as a frequency meter. It is
possible to find a blank calibration book and
calibrate the unit yourself, but the amount
of patience required is beyond most of us. I
tried that route, and was finally stymied by
the fact that when I would come back after
taking a break the small amount of thermal
drift would have “lost” my signal, and I was
never quite sure how to find it again without
losing track of where I was in the calibrating
process. My unit was worse than most, and
my shack was drafty, but even under the best
conditions, home calibration is a task for a
masochist.

It should be possible to do a job of cali-
brating an LM sufficient to use it as a v.f.o.
over a narrow band, or to spot band edges,
if you find one in uncalibrated condition.
Generally the meter will sell for a lot less
without the book, for it is worth next to
nothing to most buyers that way.

The associated power unit, CKB or CRR-
10121, may be used with a.c. power mains
that deliver from 100 to 130 volts, by using
the compensating switches. Headsets to be
used with the LM should be the common
military low impedance type.

The manual on the LM sets through LM-
18 is NavShips 900, 002.

In addition to the compensating switches
on the power unit, there are links in the meter
itself which may be set to allow for the volt-
ages supplied. Markings on these are self-
explanatory.

When using the LM, you will not hear beat
notes from the crystal oscillator when the
modulation is turned on.

The CORRECTOR control is used to set the
v.f.o. in the LM precisely to frequency with
the crystal oscillator, at a major calibration

point. It compensates for temperature
1meg.
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Fig. 4—A circuit for adding a tuning-eye making
zero beat determination easier.
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changes, and tube aging.

In use as a frequency meter, the LM is
loosely coupled to a transmitter, and the
transmitter is turned to give zero beat as
heard in the LM headphones. To set a re-
ceiver, the LM output is coupled into the re-
ceiver, which is then tuned to pick up the
frequency meter output. ]

: ULTRA-WIDE-BAND RECEIVER
AN/ALR.5: Late postwar AM/FM Countermeas-
ures rcvr. Has S-Meter: variable IF Atten. & pass-
band (0.2 or 2 mhz from 30 mhz center); AF. Video
& Pan outputs. New, modified for 120 v 60 hz,
includes new (Method Il pack) 4-band plug-in con-
veter .038-1 ghz. 4 Type-N plugs automatically
select correct ant. as bands are switched. Sensit.
at -6 db setting: 61 uv thru 132 mhz, 13 thru 780
mhz & 45!, at 1 ghz. BRAND NEW, with book &
mating pwr-input plug, only ... ' 275.00

USA-CA [from page 85]
Of course, wouldn’t want to leave out ole
K8YGU.

‘It is truly a fine group of people on 14.336
and it has been a rare treat to have been
associated with them and with Mr. W2GT.

‘See you from some county soon that I
hope is a new one for you. P.S. Concerning
my YWX-100 Georgia County Award, if
anyone works me in all 159 Georgia counties
I will send them an engraved plaque (NO
charge). Endorsement stickers still available
for 125 and 150. KIWQU got #1 for 125”.

Awards

WQPKZZ/M North Dakota Counties
Award: Basic Award issued for working
WPKZZ from 33 North Dakota Counties.
Send 50¢ and GCR List. Seals for 38, 43 and
48 Counties, just send list and s.a.s.e. The
first 10 to work WPKZZ in all North Dakota
Counties will receive an engraved Plaque.
There are NO date nor band limitations.
Apply to: Carl W. Reed, Jr., WPKZZ, 1422-
12th Street North, Fargo, North Dakota
58102.

303 Award: This unusual Award will be
issued to anyone who had a contact with any
of the many mobiles who were enroute to-at-
or enroute from The County Hunters Con-
vention, Mountain Home, Arkansas, July 4th
Weékend (See foto and Story October CQ).
Send data and 25¢ to: Cleo J. Mahoney,
WAQSHE, 6001 Blue Ridge Cutoff, Raytown,
Missouri 64133. This unusual Award has on
it the signatures of 37 of the County Hunters
who attended the convention.

Notes

1 want to apologize for the fact that I have
a big backlog of Awards/ Award Data due to
space limitations, I will get to your Award as
soon as possible.

Many thanks to Jim Fisk, Editor of Ham
Radio and also to Tom, JAIHNO for send-
ing me that very fine Award Manual For
Radio Amateurs, published by CQ Ham

See page 104 for New Reader Service

REGUL. PWR SPLY FOR COMMAND, LM, ETC.
PP-106/U: Metered. Knob-adjustable 90-270 v up
to 80 ma dc; also select an AC of 6.3 v 5A, or 12.6
v 25 A or 28 v 215, A. With mating
all tech. data. Shpg. wt. 50 Ib. ..
BARGAINS WHICH THE ABOVE L POWER:
LM-(*) Freq. Meter: .125-20 mhz, .01%, CW or AM,
with serial-matched calib. book, tech. data mating
Iug. Checked & grtd. ... 57.50
?S- 23 Freq. Meter: Similar to abov
mhz. .001%. With data ...
TS-175 Freq. Meter: 85-1000 mhz.
A.R.C. R11A: Modern Q-5’er 190-550
A.R.C. R22: 540-1600 khz w/tuning grap
A.R.C. R13B: 108-132 mhz w-tuning graph .

HI-SENSITIVITY UHF RECEIVER
375-1000 mhz. Stoddart RFI Meter NM-50A with
pwr. sply, cords, dipole holder, 3 pair dipoles.
Input 50 ohms. IF 60 mhz. Bandwidth 1 mhz at
370 and 1.8 at 1 ghz RF. Image & spurious-
response reject. better than 40 db. Sensit. as a
2-terminal tuned voltmeter is 10 uv; will be less
with 1-pair dipole, but you can make an array to
bring it up. If the voltage-attenuation calib. charts
didn’t get lost it would be worth $1,250 in surplus,
$2,852 from the factory...so we will sell it as a
;izmsple receiver in grtd-excel. condition for only

75.

R-390/URR RECEIVER
Two coming in, checked 100% perfect and grtd,
with books. SUBJECT TO PRIOR SALE!
Eachi———e.... = 795.00

R-595/ARR-7AX
Double-conversion version of the popular R-45;
cascode input ckt; 550 khz to 43 mhz. With pwr
sply, ready to use, OK grtd. e o SN O0I00

VERSATILE PLATE & FILAM. TRANSFORMER
Depot Spares for SP-600-JX: Pri. 95/105/117/130/
190/210/234/260 v. 50/60 hz. Sec. 1: 305-0-305 v,
150 ma. Sec. 2: 5 v 3 A. Sec. 3: 6.3 v 5A. Sec. 4:
7Y% v,3/4 A.Sec. 5: 7l v, 1Y A. Legend for pins
is plainly marked. Herm. sealed. ... 2.95
FOUND! A NEAT & COMPACT SCOPE XFRMR!
Freed 12691: DAS Loran Spares, supplied 5” CR,
plates & hrts. Pri. 105-130v 50/60 hz. Sec’s. insul.
5 kv: 1490 & 1100 v, 5 ma; 390-0-390 v 100 ma;
electrostatically-shielded 6.3 v, 0.8 A; two 2% v, 2
A. Sec’s. insul."1Y kv: two 6.3 v,6A;5v,3A;21
v, 5 A. Case 5Y x 5 x 7Y. With diagram. Shipped
only By collect REA Express. ... " £95

FAIRCHILD SOLID-STATE SCOPES
all w/dual-trace plug-ins 25 & 50 mhz, w/delayed
time-base plug-ins, w/books, overhauled & grid.
Asjlowgas e e U R 825.00
We probably have the best inventory of good lab
test equipment in the country, But, please do not
ask for catalog! Ask for specific items or kinds of
items you need! We also buy! What do you have?

R. E. GOODHEART CO., INC.
Box 1220-CQ, Beverly Hills, Calif. 90213

Phones: Area 213 Office—272-5707
Messages—275-5342

GUARANTEED QSL RETURN

End lost expense of no returns. Monthly listing
of active hams who gsl, their frequencies and
modes. Be included. Old timers, county
hunters, novices, DXers, SWLs and QSL coi-
lectors write for FREE details of our Club.

WI9GXR GUARANTEE QSL CLUB

15 KINGSWOOD DRIVE, NORMAL, ILLINOIS 61761
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