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Never heqrd of lhis devi.e? You mighl Gdll il q low-
power trdnsmilferi invqluoble for fcst field <hecks

By HOWARD G. ,|I.ENTEE

I Lett ssy you've just linishcd a n€w
re.civer thst you designed yourscll
wh.n you hool< it up to the batte.ica
and turn on the jui.e eve'ythins seems
O.K. (no bnsht flashca or smotc, at
le,stl) but you cant act ary 

'eactiontrom it vhcn yo! key your t.atsmitt€.
Ait€r s Boodly bit of lussing you fisu.e
m2vh€ the re.eive. won't tune to th€
tra;sDitte.i should you add turtu to the
coil or take son. 06? O. put a hiSher o.
lowcr condenser ac.oss the coil) Maybe
yon ale using a surplus slug type .oil
form-it looks about the tight size, but
what kind ol a corc do.s it havez

All thcs! questions could nswe becn
answered in a moment, and You would
have the answers belore you even turned
the 

'ecciver 
onl tI you hsd a Grid Dipper,

that is. Weu, whats a Dipp€'? It is
s,mlly . very low powered aranemiter"

d,rl a'd a milliameter

FIG. I

in a spec,al location in th€ circtit Aa*e
r look at fjrawing I, which showr the
Dippe. whi.h will b. described hcte.
You will note a tun.d circuit at the
l€ft hand sidHonsistits oI coil L1 and
double se.tion vsriable cordenser Cl.
Ncxt we come to the old r€liable 1AC4
t!be, which gets its lower from A and B

Thc meter M is rot in the plate circuit
vh&c we normally 6'd a met€r in both
traftmitt€rs and receive.s, thoush. Befo.e
we go i'to why ther€ is a t.ansistor
needcd. w€ shorld say that the g'id
meter in most Dippcs is connected into
the cir.uit in plac€ oI .esistor R2- It
measures grid curr€nt of the tube, and
eiv€s a sreat d€al more s€nsitive in-
di..tion-Ior thc pulpose ol this tvpe ol
inst.um€nt-than would a m.tff in the
nl2t€ .i'cuit. When th€ coil Ll is b'ousht
;ear a.other coil tun.d to the same
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trequcncy. th€ And .u ent mtter will
show a sharp drop in cl'rent. hcncc th€
nsme crid Dipper. Itcid€'tally, dont
expect to g€t thc same r€sults l.om a
met€r in the plate circuit: the plate
curr€nt changes very little at 3ny time

There a.e hary Dippers on the market,
some oI ve.y high quslity atd p.ic€d
at r.v€'al nundred doua.s. You can also
eet a lit for a wery good one at a.ound
twenry dollJ's. All thes. units, howev$.

w. leel thi! in-

"t."-ert r,as "" -anv uses in R/c tlrat
it shorld !e batt€ry po{cred. so that
it can bc taten to the nying 6€ld, as
p5.t oI your regula. "tool" kit. Fo., nqt
to the met.rs th.t enabl. you to check
op€ration of your €quipment, a Dipp€!
i3 c€rlainly th€ most tandy instrumclt

wc w.nted to keep the bettery powcr
dovn, 30 lile vorld be bishi this meant
use oI a lop-drain tube, and th€ 1AC4
do* a 6'e jotr. Hovclcr, grid curr€nt
of this t!be. wirh a 45 v, B latt€ry, is
only around .2 ma. or less. A 200 mic.o
aDpere metd wiU do a sood job in this
unit. but such meters are expcmiwe and
d.licat€. so ve .hos€ the easv wav out.
A cheap transistor is used as a current
booster, €nabling u* of sny meter up
to a 5 ma. job. The metd i. the unit
shown is 'ctuauy a 500 mic.oamper.
surplus job, chosen simnly be.3us. thc
cGt was t.irly low, and it w5s small in
siz€. To protect this metcr lrom shdL
and lrom irco..€ct setting of R2, we
shunt€d a reistor R5 acros the m€t€.,
making it equival€nt to about a 1% Da
job The meter you pick doesnt need
any p5(iculsr dial calibretions, cith€.,
sime all readings are simply cohparative
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-th.y dor't m.6n a tning in preisc

A dlal sdtion runins cond.nser i3 8ed
ro climi'dtc h'nd cap,city vhen trdinS.
Thc cond.ns€r wcd here is a wery .om
e..t tvpc ddisn.d orisif,ally fo. trens'
3i3tor bro.dcast rcceiv.rFthougt! dr
v.rsion h.5 two 3ectiom ol th. sam€
capacity, It has a 3tu! rh.ft tapp.d fo.
e a-ao sc.cw. I$t..d ol . lbob and dial.
w. har. firt.d j$t 

' ?,r" di!m.t.r pla3-
tic dtu.: . li,€ scratch.d a.r6s thc
unde$id. ol thc di3c ir used as thc
indi€t.. and rh. di{ itr€la ii rh.
"knob- ah. Dipp.. is no.mally h.ld in
onc hadd with th. thumb on thc edae
ol th. di.c, givirg a sort ol v.'ni.r

Coils h6vc been mad. ro .ow€r a con-
tinuous tuning ranse lrod 17 to 75 mc.,
thur takirs in both th€ 27% and 50 mc.
frcq!.dci.t. lh. okillator wiU go a bit
hi*h.r-pcrhrps u9 to 100 mc. or'o: if
you w,nt it high.r, r.ddign oI the
tuncd cncuit ir r.quir.d. It will also
go rot3 lowcr in fr.quflcy, il yo! want
io m.k. aDoth.r coil,

Th. urit aho workr rs a i.n.itiwe
6.ld str.ngth n.t... Ah..c is no p.o-
viion lor u ant.!n., $ vou aill hav.
to 3.t it quit. clos. to th. kanimitt.r,
but by turnilg R2 away lrom th€ Bround
.ndi you can g.t r much high€r m.t.r
r.ading. In thi casc, of .ours., yoD
t..v. th. Hv svitch opzn (ilam.nt .n)
,nd tfic tubc act! ,s a dio.le, with the
transistor boctins thc cu...!t Droduc.d.
Thc hetc. will ...d lo*, but will so up
wfi.n you tu.n thc t.ansmitter on. For
.hekins ton€ tranrFitt.-. rhc phon.s
into th. jack, with th. HV 3vit.h op.n-
Again, th. ha.ristor will give 6 big
bo3t to th. iign6ls, ower what yor vould
3.t without it: scr R2 for the loudesr
irdic5tior in tn. phon*.

Practic.lly any PNP t.ansistor you c,n
s.t hold of will be adaquate lor this
p!rpo*: at tni3 writins. rh€re a.. sup-
td.d to b. som. .eliati. mak€ on s.le
.t l4s than a dolla.. Wc wcr. not
rbl. to s.t hold of on. fo. tet, blt
th.y would undoubt.dly b. O,K.: 3iDrly
b. rur. you ui. . PNP unit, not an NPN.
Pnv.r Io. th. rrrnr;rr.. .dm.t lr.h tfi.
6l.ment batt.ry ol the tub€, and tbc
plur cnd ot thi! baftery m,st b. to

Since rut-mi.ialure pa{r verc us.d
throughout. we colld 3.. no 3€nJ. in
D.oduon. . bi. bullY DipDcr, but il
.uch a comp.ct urit 3c'.d you, rhcr. is
no r.a3on why it c,.'t !. made * larg.

you want, Just try to k.cp tbc run€d
circuit Da.6 in th. 3am. sen...l ar

.ansem€nt, dnd k.ep other p6rt3 aw6y
lrom th.m a! much ar possibt..

Con3truction st.n3 virh hackins alt thc
needcd holes in th€ danda.d ,lumiDum
box. Ev.rything ir mount.d on rhc top-
the pa't th.t 6rr outs'd. of th. oth.r-
.xcept thc B bnt.ry. Our R2 ii oI th.
type u!.d sith gas tube r€c.iv€rs and
.ame with . knob atr,ch.d: ir L rh.,.,
for. hounted y.ni.ally, witl iu3t a 3mall
.dge ot th. knob abov. the Dlnel. An
aluminlm brackct holds it.

Tnc.ondcns.r Cr is h€ld nat agajnst
the und.riid. ol th. top pancl with 4-40
nat head scr.ws, and ro it is atta.h.d
a littl. bal<.lit. platc h.ldi.s the tubc
sockct toscthe. with Rr and R3, Th.$
!a.t3, 6lso c2 and ca .r. .hof'-rhat is.
th€re ir RF o' them and thcy 3hould
rot b. placed dat on thc mctal ca3e o.
cond.ft.r trsm.. Two more 4,40 FH
3cr€v3 hold th. platc to Cr, 6nit thc
wholc ai$dbly ol Cl, C2, C3, Rl, R3
and th. rubc ,ock.t arc wired up b€Iorc
lastenins them into th. case. L.ave l.ad!
Gom Cl t rmirals long .nough to run to
the .oil sock€t. Bc surc to placc a sround
lua und.r thc baLelit. plate b.lo'. yo!
tasten it to Cr. and connecr thi! ground
to th. orheB in the wit.

Th. phon€ jack must bc insulat.d
from th. cas. hy mca$ ol two washerJ,
so md<. th. hol. to. it lary. .nough.
The HV switch *c Bcd i. a SPDT typc
which has a 3nap a.tion to onc sid.-
that b, you can plsh it over but it won't
stay-and a "hold" posirion on th. oth.r.
Th€ ..ntal positior of thc lev.r is oft.
As it coDca, thk switch tak$ a lot ot
p'€$ur. to vork it, 30 thc lue! nohing
the swit.h toa.th.r w.r. pried up and
the inrulat.d bottom s.ction ..mov.d,
A sinalc coil spring thot runs ur into
th. l€v.r was clipp€d sho.t.r lntil thc
adion on both sid€. oI ..nter is positiv.
but quite lisht, th.D th. switch wss

sinc. it will n.ve. nccd ..pla.ins (th.
tube Dilnr, o. you Disht w.nt to swip.
it lor some odrer B.) ther. ! no xs.
providirg a sek€t tor tne tansistor.
It is iuet sold{.d .ieht into thc cncuit.
Howcvcr, dont clip thc lcadr shon,
L€avc th.m about ar th.y .omc, and b.
3ur€ to hold cach l.ad with , lair oI
Iong nd. plie6 right at th. b,se of
th. tranristor, as you solder ir in. Too
mlch hcat on thcs. lea& can 'uin thi3
unit. In our Dipp.r, it .an t1e s..n n4-
tling a8oinst thc und.6id. ol th. h€t.r,

Bdtt.ri.s wer. .hoscn lor maximum
lnc conrkrrlr
into th. csse. For th. A ba cry, this
call€d tor a mrrcury cell. which i3 €xacr-
ly the 3ize ol a D.ncelli , penc€ll<ithcr
resula. o. hearins aid type-will worl(
6ne, blt won't app.oach the mcrcu.y .cll
in number oa lours of use you can cx-
p.ct. The s02 c€ll specirred will sive a
life ol ahont 60 hours, and you c.n
3quee.. a si:. l? m€rcury cell in lhc
s'De holde. witl a 6ii of 

'€bendins, 
5nd

g€t some 90 hours fro.r it. Thc B bst-
terv.is lood lor two or three hundred
hour3 ot Ne. an .lumi.um $..p holdt
d,is batt.iy in rh€ bolro'n ol the c.s€.

When rhc Ditte. h.s been .ss€mblcd
and wircd, inscrt the lL,be. tuo R2 to
rhc g.ound .nd and rurn on thc 6l3m.nt
and plat. s*it.hes. Now mowe R? slowly
sDd ths frcter slould start riins. R? i!
Dsually s.t so lhc mctcr needlc is a!
about rh'.e quadcrs llll 3calc. You .a.
chect rhe B cu'r.nt ol $c rubc iI you
wish: it should tJc about 2 ma, You will
lind that the m.ter shows a 3lislrt v.ria-
rion a3 Cl is .otatcd through iis full
ranse: in our casc it is hishesr at about
4 oi full capacity on Cl. droppif,A , lit
at marimum cnd minimum capacity.

Also, readin83 vill b. highc. ov.. thc
entir. rans€ uth th. lor tlcquency coil
than th.y a.. with th. high; you jutt !.t
R2 to g€t the m€t.r r€ading you want,

Now. wh.t about c.lib..tion? Ahit
posd a r..l protrlcm, unlds you ldow
somcon. vho h* . worLi4 DiPP.r, or
a fr.qu.ncy metcr. This Dipper c,n bc
calibrated quickly on signll a.ncrqtor3
Ecd by radio or TV 3cryic.m.n- In our
c$c a smarl but latly ,ccu.at. calib'atcd
ficld st'€Dgth mctcr w.s u3ed. Hol.s
w... bor.d throush th. pl.3tic dilc ow.r

ih. c.Iibr.nons lor th.
two coils would ao. fh.n lh. Ditp.. wa3
6.cd up ,'d th. dial rot.r.d lrom .nd
to .nd, hsrkinA thc main dial .eadings
with . pir rtuck through tht holes (mad.
with a no. 60 drill) in th. disc, Th. disc
wa3 th.n r.mov.d and th. h.rkina3
m.d. Iiehdy sith 6 t.n.il. to b. rtr.
rhcy v.rc corr.ct, rh.n finally thcy w.r.
sor. ov€r with India itk.

Il you h,wc no way of matiDs E

calibtation, you 3till .an have a v.ry
u!.tul i.sr.ument rhat will rhoa you
wh.t. 27/4 tuc, i!-you just mark this
spot with .n R/C crystal. Conn.ct two
or th.ee turn. oI insulat.d wi'. to I
cry.tal setcl ,s in Dva. 2a, Plug rhc
.ryrtal in, and hold thc coil close to tfic
Dippe. coil, Th€n !i.rt with Cl at mai-
mlm capa.ity 'od turn it slo*ly to*!.d
minimuh. Wh€n you reach rhc crFtal
I..qu.ncy you will get a lharp dip ol
thc m.t.r at approim.tcly 27tl4 mc.
w. say "app.oimar.ly." sinc. th. t'.-
qucncy ir q bit difrd.nt ih$ it ir uth
th€ crtrtal workirg in, transmitt.r;
a.tlally, sin.c th. Diprcr c,librarion i!
a bil .oaBc .t b.st. you can call rhat
spot on th. dial 27lr mc. lncid€ntsl:y,
a crystal th6t won t giv€ this indic,tion
with a Dipp.r is pr.tty *cak o. alto-

Wcwe mcntioned u!€ ol th. Diprc.
.s a field st'.ngth det€r: much gr.ater
seruiriwity can b€ had by u5. ot . Icw
Ie€t oI antcnna th. lower .nd oI which
is vrapped a tu'n or so arourd th. .oil
and dE e'o!nd.d to one of the scr.w3
on rh. cas.. Se. Dwg. 2b. Ploiimity of
th. .ouplina tums to the coil will shil!
lhc tuning, oI cous., but a lew chccks
without the antenna vill show il you ar.
on fr.quency, belorc you add th. an-
t€nnr and couplins arran8cmcnt-

Thc Dipper is a low povcr€d t.an}
mittcr, oI cours., and may b. u$d to
ch€ck receivcrs lor s.tuitiwity-r.cciv..
op€ralioir 3t so m,ny leet .way sho*!
whst you can €rpcct with a 

'€gula.t.ansmitter, This will take a bit oI play-
i.s bcfore you lea what to .xpc.r, but
wirn rxp€ricncc you can t.ll p'etty much
wh.t a .€cciv.r will do, vithout .v.n
tsLi's it out oI thc shop. Blt WARN
ING: d..! tu'n th. Dipper on at th.
field while someon. cls. is flying!

Wh.n chcckinA a tuned .ircuit, hold
the Dipper clce to it till you h.v.
le,tcd tn. frcqu€ncy, th.n back oF
till you hawc just a rcadable dip oI tlrc
ne€dlei this *iv€s a mu.h mor€ a.-
curatc chect of fr.qucncy. Il you cant
Fel Lr ne.r .nouRh to the coil you w,nt
to cnmk, to act a d.c.nt d'€r.r reading,

''link" to .ourl€ th. two.
Druving ?c sl,dvs th. id.a
oI insulat€d wirc for th. link. You can
check a tun€d iransmitt.. antcnna, eith6
by holdina th. Dipp.r .oil .los. io th.
a.lcnra its.lf, or n.ar the coupling .oil
ol th. trsnsmiiter. In eithe. case it is
wisc to removc th. crystal frcm th.
b..!mitter, as it car {ive a f.ke indica

W.ll, therc r th. Grid Dippc.-and it
can do a 3'.at many mor. lhings than

(Contlnud on pagc AB)



Grip Dipper
(ahntinu.A tuom prao 49,

wc hev. cd.r.d. You'U 6nd a lot ho.c
ulo for it yo!n.la, .!d .lt.r you h.vc
ur.d it .whilc, you'll wond.r h@ you
€v.r 3ot alos without itl

Pqrb li.t
l0oDDl.coDd.n$rF.3.l

c?, c2 r0 'mr. nic. cod.n.E f,.ssco
Rl, Rl 20,000 ohD t1 W crbo!
R2-5,()00 otm lubmi! vr.t.ur vnh L&b.
R4 rm ohn % w c.rbo.

20o ohms io. n.r.r sBin d

#)+5H rorm! $$
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4rr54 lnrtr'.d
Hv, SW-SPDT rlxch. ..Dr.r ofi F.dcrEd
Fir, sw-sPsr rrid. rF
Phon. J.ck cl41.d

Mc..r-rt " sq. Ddur 5oo mlcro

rraninoi Hrdb 
^r'. 
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