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2 m FM has produced some drastic
changes in amateur radio. No longer is

the radio amateur limited to communication
from his home station or from
his car. By using small hand held units on
2m, the amateur can carryon communica­
tions from areas which were inaccessable in
the past from a communications standpoint.
Communication via hand held units is not
only useful from a "rag chew" standpoint,
but is extremely valuable in times of
emergency or disaster. Because of the heavy
participation of hams in times of emergency
it has become the goal of most amateurs
who operate 2m to own some type of hand
held equipment. Unfortunately, most of the
equipment in this category is somewhat

costly being in the $200 and up range and
the majority of the HTs are made outside
the country . In addition most of the hand
held units cannot be maintained by the
average ham. In cases where a problem
develops, the unit must go back to the
factory. Since the units are foreign made, it
is difficult to obtain spare parts or vital
subassemblies. For these reasons, a large

number of 2m operators have put off the
purchase of that desirable "HT."

VHF Engineering in Binghamton NY has
introduced a low cost hand held kit for 2m
which almost every 2m amateur should be
able to afford. This kit provides a simple,
inexpensive answer to 2m FM

4

operation.
The unit is designated the "HT-144B" and is
described in detail in this article.

Specifications
The HT-144B is manufactured by VHF

Engineering in Binghamton NY and is avail­
able in kit form through the manufacturer or
through dealers across the nation. The kit is
very complete and includes all parts except
the nicad batteries and the charger. These
items are available as accessories. One set of
crystals is included, your choice of 94-94,
52-52, or 34-94.

The transmitter puts out a minimum of
2W on one of four crystal controlled
channels at 2m. Modulation is accomplished
by using a speaker/mike into an amplifier
driving a varactor modulator. Netting
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t ri mmers are p rovided for all fou r cha nnels.
The receiver is ra ted at .35/lV for 20dB

qu ie ting and p uts out .5W of audio, .25
sq uelch/sensit iv ity . A pa ir of crystal f il te rs
provides adjace nt cha nnel rejecti on of 60d B.

While fo ur cha nnels may not seem to be
enough, most HT owners tha t I tal k to say
that fo ur channels are suff icient. But no
matte r how many channels you have, you
wis h you had more. By limiting the number
of cha nnels to fo ur, the manu facturer has
kept the cost of the unit to less th an $130.
This is a remarkable buy in these times of
inflatio n.

Construct ion

The HT-1 44B consists of a main PC board
o n which a ll components are mounted and a
tiny PC board fo r the crysta ls and the crysta l
switch. The main PC board is made of epoxy
glass and has the parts layout silk screened
on the top. By using a si lk screened board,
the manu fac turer has simpli fied pa rts p lace­
men t and the overall construc tion of the
u nit. Parts layout is good and not cro wded.

The case is made of black, wrink le-fin ish
alu minum and is very rugged, The case is
large enough fo r th e boards and th e ba tteries
and has a co nside rable amo unt of room left
ove r to house PL tone encode rs and th e like.
The outside of th e case is smooth and has
enough area to hold a small touch tone pad.
There is a jack on the top fo r use wit h the
optional battery charger. The HT-144B
comes with a telescoping antenna. However,
an external ante nna o r a stubby flex ible
anten na may be used by moun tin g a BNC
connector in the 95 mm (3/8") hol e pro­
vided.

The HT-1 44 B is very easy to bu ild and
can be constructe d by anyone who has had
minima l experience build ing kits or ham
eq u ipme nt. This kit, however, is not fo r t he
arm cha ir amate ur as it requires some
knowledge of sc hemat ic diagrams and the
ability to so lder with a low wa ttage solder ing
iro n. The o nly tools needed are a sol dering
iron (26W preferably ), so lder, screw d rivers,
pliers and wire cutters. Construction time
for the average ha m shou ld run about 7 to
12 hours. The instruction manual is clear
and co ncise .
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Theory of Operation

The transmitter co nsists of 7 transis to rs
in a unique design. A speaker/ mike drives a 4
transistor cascaded amplif ier which in turn
modulates a crysta l osc illato r with a varac tor
d iode giv ing true FM. The osc illator uses
18MHz crysta ls and qu adruples to 72 MHz.
The seco nd stage doubles to 144MHz and
drives the 2N5389 to 2W ou tpu t. Both the
osc illa tor and driver use th e readily availab le,
inexpe nsive 2N3866 . The output stage is
so mewha t under rated and becau se of this
does not need a heat si nk. All stages are
optimized to conserve battery current.

The receiver uses a MOSFET front end,
3N204, and has more than enough gain for
th e first mixer, a 2 N5222 . The first mi xer
feeds a pai r of high quali ty 2-pole crys ta l
filters at 10.7MHz. The second mi xer is a 4
tran sisto r cascaded limiter/i-f stage feeding a
ceramic discriminato r at 455M Hz. The audio
output IC is a read ily available MFC6070.
The sque lch circuit consists of a noise
amp lifier which am pli fies high fre quency
noise. The presence of noise cau ses a
MPS5172 switc h to cu t off the MFC6070.
The absence of noise, such as when a signal
is present, causes the MFC6070 to be turned
o n. Sque lch ope ra tion is smooth and reliable
with this ci rcu it.

Switch ing is accomplished wi th a double­
pole double-th ro w switch mounted o n the
side of th e main PC board. Both ante nna and
battery voltages are co ntro ll ed by this
switc h.

Performa nee

I buil t my unit without benefit of an
instruction manual since I managed to
scrounge a pre-release unit so I could write
th is ar ticle. The only problems th at I had
were o ne bad so lder jo int and o ne misplaced
compo nent. These probl ems were fo und
q uickly with the help of a 10MHz sco pe
o nce the batteries were connec ted to the
unit. In practice, a sco pe or o ther so phis ti­
cated tool should not be needed if a li ttle
ca re is taken with co mpone nt pl acemen t and
soldering. The PC board h as th e place ment
of all components mark ed clearly, so it is
nex t to impossible to ma ke a mistak e unless
you rush as I did.
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Tune up is very simple. The instructi ons
call for th e use of a signal genera to r to tune
up the receiver. I don't think that the signal
generator is really necessary, since I found
that even in th e untuned condition I could
copy signals seve ra l miles away . So, I tuned
my receiver up on the air.

Tunin g up the tran smitter is also very
simple. Merel y connec t a wattmeter or a
li ght bulb (#47 bulb ) to th e o u tpu t connec­
tion and tune for maximum output. A
volt me te r is useful to help tune some of th e
coils, but may not be necessary in all cases.

My HT·144B measured 2.2W o ut o n a
Bird termilin e wattmeter. The meter
measured ,3)1V for 20dB q u ie ti ng and the
sq uelc h opens at .2)1V. I have used this rig in
the Hartford area fo r several months now
with excelle nt success. I have own ed o ther
HTs in th e past and I feel that this unit will
eq ual anyth ing on the market today. The
unit mee ts a ll advert ise d specs as fa r as I can
determine. The o nly complain t tha t I have is
th at the transmit aud io is sligh tly bassev, bu t
not to an o bjectio nable degree. This is
typical o f HTs using a speaker/mike .

Up to 6 kc deviation has been provided
sho wi ng q u ite a n improvement over th e
earlier HT-144.

Concl usions

After having built and operated my VHF
Engineering HT-144B, I am very pleased a nd
feel tha t it is a best buy in HTs at this t ime .
You can' t even come close for less than
$199.00. I do offe r a few cau tio ns however.
Schematic reading abili ty is not an absolu te
requirement for buildin g thi s kit. However,
th e abili ty to properl y so lder is. You mu st
be able to so lder withou t dropping glo bs of
so lder all ove r the board and without apply­
ing too muc h heat to th e components on the
board.

After build ing th is HT kit you will have
an inex pensive, well performing unit th at
you can repair yourse lf. I recommend it
h ighly. . ..W1HCI

CRYPTOGRAM

ZSE DSF vsz zo vs CDK U M J Y XOG
SXJ FKD, ZBQLS HL KD SOZS ' FSOO FBS
X QUYSX CEE ABQF GKH FBJYM DS
LDKL KZS X DSVZ.
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R ecently I purchased one o f those
"gizzards in a box" transistorized TV

sets for the XY L and paid enough to get that
co mme rcial linear. When I stayed o n CW I
was in the clear but when AM o r SSB , that
TV tuned as broad as a barn and a high pass
filt er didn't help. I kne w my rig was clean
and two black and wh ite se ts had no
interferen ce. What to do ?

I made up a three wire short line co rd.
Four feet long, to be exact, and covered it
with the braid fro m a piece of co ax . .The
plug I used had a two screw metal clamp and
the braid was placed just under the metal
ring. Green wire to green plug terminal,
white to white, etc . At the ' other end I
attached o ne o f tho se noise filt ers that are
quite plentiful in surplus, white and black to
the input and the braid soldered to the case.
I cut the TV cord short (about 9 inches) and
so ldere d it to the outpu t terminals of the
filter. The in terference filter was attached to
o ne of the back scre ws that hold the ba ck
firm at chassis. Ano ther wire grounded th e
power supply and the se t chassis. While I was
at it I put a small fan underneath the cabinet
to carry o ff so me o f the heat , since I was
surprised ho w hot the wood cabine t was
when operating.

No TVI , and what a be au t ifu l picture
improvement. Fantasti cally true co lo rs, a
new revelation in color TV. Not to mention
a hap py XY L, and t he O M can o perate
again!

...WA9DJR
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