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All Keyed Up
Over this neat proj ect.

Hand-sene Morse is enjoying a rcnaissancc. A variety of straight key s are availahle for
,purchase by Morse aficionados, including some that tip th e price scale near S200.
Alth ough my surplus ] 38 is still fun ctional 40 plus ycars after I bought i t, I decided 10
design and build my own straigh t key.

I
used a mi lling mach ine. lathe. and

meta l-cutting handsaw 10 make my
key. With a hit of redesign and a lot

more work. you could build a similar
desi gn using on ly a drill press and
norma l hand too ls .

A note on materials

I' ve made aluminum. brass. and stain­
less stee l vers ions of my design. Alu­
minum and brass arc much easier to
work than stainless stee l and should be
used if you only have simple tools .
Brass has a nice color. polishes up eas­
i ly. and is the tradi tional construc tion
material for "brass pounding: " It can
he lacquered to retain its sheen. If you
usc stainless steel . I suggest drilling all
tapped holes one or two drill sizes
larger than normally recommended .
There isn't much mechanical stress in
the key, and oversized holes will reduce
the risk of tap breakage in stainless stee l
without impairi ng performance.

Hearing block

I made the bearing block (F ig. 1)

from a I" length of I" square bar
stock. In my design. the armature is re­
strained from side-to-side movement
only hy the clearance in the hearing
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block slot. Mill the slot for the arma­
Lure. making it slightly oversize so as
to pe rmit the armature free rotation.
but without excessive side-to-side
play. I found about 0.005" of excess
width worked well . If the SIOL is too
wide you may usc shim washers to
control excess side play. If yo u don ' t
have a milli ng machine , it should be
possible to make the bearing block hy
drilling and filing. In this case, alumi­
num or brass is a much more practical
ma teria l than stainless stee l.

The armature rota tes in Oili te'" bear­
ings. (Oifitc is a porous bronze material.
with oil trapped in iLS intcrstices.) The
beari ngs are a press fit into the hearing
block. Oi fitc bearings arc nut strictly
necessary, and a plain bronze hearing
would likely work. An even simpler de­
sign would om it press-in beari ngs and
instead usc the hearing block itse lf.

For the hearings to fit, the 0.375"
mounting holes should be drilled slightly
undersize using a "U" drill and reamed
to fina l size with a 0 .375" reamer.
Press or drive the hearings in place .

T he bearings and their mounting
holes must he accurate ly aligned, or
else the armature may hind. Drill and
ream in one pas:; from one side, ra ther
than separately from each side.

I made the inner diameter of the
Oilite heari ng slightly oversize with a
0.252" reamer to case the lit with the
0.250" a xle shaft. (Passi ng a dri ll or
reamer through an Oili rc heari ng closes
up the pores and may tea r the hearing
surface. This wou ld he inadvisable if
the hearing were to he used at high
speed, but is acceptable for a hand
key.) I reamed to 0.252" a fter pressing
the hea rings into the bear ing holder.
taking care to align the reamer to the
bearing hole. Alternatively, the axle shaft
could he reduced a couple thousandths
of an inch in diameter with sandpaper
and the O ilitc heari ngs kept as-is.

Armature

The armature (F ig. 2) is made from a
4- 1/2" length or 1/2" x 1/:2 " bar stock. I
mi lled the knob end of the arma ture to
1/4" to give me a better grip on the
knob. but this is a persona l preference
item. If a mill ing machine isn 't avai l­
able. the thickness reduction could he
accomplished wi th a hacksaw. or a file ,

It's importa nt that the axle shaft hole
is made at right ang les to the armature
as accurately as possible. as any angu ­
lar error may cause the armature to
hind in the bearing block slot.
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Base plate

The base plate (F iR_3 ) is made from
a 5- 114" length of 3" x 112" cold rolled
steel bar stock. I like a heavy base , and f-- - - --- - - ------- - - - - ---- - ---- -
hi h ' J hi k f I

I d rilled the a xle sha ft ho le with a
1/4" dri ll and reamed with a 0.252"
reamer. If you instead decide to reduce
the axle shaft to a couple tho usand ths
below 0.250" , the 0.252" ream isn ' t
necessary.

My design uses an upper spring ad­
justment washer with a huh that whe n
fully retracted fi ts into a pocket milled
into the armature. I used a 3/8" end
mi ll to produce a flat-ho ttomed pocket.

The spacing adjustment screw can
work loose as the key is used, so I
added a 6-32 locking screw at the end
of the armature.

, IS su stanna <>C ' 0 stcc meets
my desires. attach the bearing block be acc urately IIO1y, Description

The hearing block and the ground loca ted so that the armature is ce ntered

I I xl xl l11. ma!ertal for bearing t*lck.,
connecuon po st are mou nted ' 0 the a nd para llel wi th the long axis of the brassiaiurmun/S!all'i(!SS Sleel

base plate with 6-32 screws. J used base plate . I 11201/2)<415 ,n armalUro.,
socke t head ca p scre ws. and used a 1 didn 't want the spac ing adjustment brassialumir'Ulllslainloss Sleel

countcrbore to recess the heads of scre w to contact the hase plate, as it I 2
Oilile brOf\Ze beanngs, 318 in . OD 0.25 in. 10 _

the SHeS screws to be fl ush with the would. over time . chip away the paint.
0,25 in,

bottom of the base plate . A lternative ly, To give the adj ustment sc re w a safe , baseplate. 1I2X3xS-114 In. cold rOiled Sleel

6-32 fla t head screws could he used contac t point. I d rilled and tapped the
2

31e .n cern. x 1 in. Ioog dnll rod 10' ConnectIOn

and flush countersunk . base plate for a 1/4-20 thread and "".,
It's important that the screw holes that screwed in a 1/4-20 x 1/2" stainless steel 3

1/2 in , 00 x 1/8 In thick [)(llrin washer,

Iclearance~e lor &32 screw

1/2 in. 00 x 1/8 in thick Deltin washer. 025 in.,
clearance hole, # 36 Dri l l s 6·32

... 0,50 '-i tap . 2 pies , 0.250 in. diam. • 1 in long drill rod lor axle

,
6·32 he. key head set screw x 3Ia In . long, cone

: ... ,-,- .. ~"
, - polnt. stainless seer, ..,

-U ' Drill s 0.375

I 1/4·20 x 1· 112 in. stainless sreer boll, CVI downI Ream preferred W illII'! 01 llot 10 PfOville
,

0.75 I Iclearance. but not sloppy
lor fixed ccraect

I

• i '"
fti lo armature

I , 114·20 x 112 in. stainless steel boll. 100 II_ad

- - - - -. ..... . , - - - space co-sect SUI1ace. .~.
• ,

I
:"' - 1.00 I a 6-3203la in. he. key set sc",ws

0 125

I I a 6,320112111, socket head cap SI:~

• - ' 00 • I- 0 .375 • &320112 in , SOCo<eI head cap SCfew$

0.5<>< • • 6·32 he _ key set screw x 311I '" long bIacl< ox>Oll I, ,
• 0.248 • f- -. ,~ .--

-8-- - - ".
I t

6-32 he . key set SC'f!W x 1/4 in. long black OXIde I-,- - - "".-1.00 -
•- - - - -- I t lowe! spmg s..qXlIl lmm 112 111. SlHII rod0625 • , Jjl-- > - - 0 ,375

~• • ! .- ; I 1 upper 5POO9~ In:.m 31" on. Slael rod

I , spmg. 12T 0.021 on. . ", 1 111 long 0.2'6 on. lD,

I , knob. plastic or ce<amIC~ p!Jl

Bea ring Bloc k
Ma t'l: 1·x1 -x1- Bra s s , o r I • felt or p1as:oc leet, seI·adr'eSiI'e I

All d imensions in inche s Aluminum o r Stainless S te e l I , &320318 in. sccee: head cap screws

Fig. 1. Bearing block. Table 1. Pan s list.
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Phu A. Completed key. Photo B. Milling the bearing block.

bolt. positioned so that the adjustment
scre w strikes the bo lt head . To dress up
the striking po int. I surfaced the he x
holt head and turned the head round.
The appearance is of a smooth cyl in­
drical p in . The round-headed holt can
be turned in linger tight a nd then final
tightened with padded jaws pl iers .

I also wanted the bottom of the spring
to not contact the painted base plate. I
mil led a 112" diameter pocket 1/ 16" deep
to hold the lower spring retainer.

The hot side co nnection post and the
fi xed co ntact must be insulated from
the base plate . I made insulating wash­
ers from a 1/2" diameter Delrin rod .
Nylon or other sim ilar plast ics would
work as wel l. T he base plate has Fl at­
bottomed poc kets to accommodate the
washers. The poc kets arc mi lled 1/4"
deep to permit the screw heads to he
flu sh with the bottom o f the base plate .

In addition. I milled a 1/4" wide slot
between the hot side co nnection post
and the fi xed contact to contain a con­
necting w ire. I insulated the lugs with
heat shrink tubing to prevent shorting
agai nst the base plate .

~tiscellaneous parts and assembly

Fig. 4 details the remaining custom
parts required for the key. The dra w­
ings are se lf-e xplanatory. Since many
of these parts are visible. try for good­
quality workmanship - chamfer edges
and polish out any nicks or scratches.
When drilling and taping the connection

posts, so ft jaws on the lathe may reduce
mamng.

I use a standard drawer pull. availab le
at any hardware store , for a knob. I' ve

used both plast ic and ceramic pulls. If
you use a ceramic pull you may find it

necessary to go to a heavier sp ring [ 0

offset irs increased weight.
I found a suitable spring at the hard­

ware store. It is wound frum 0.02 1" d i­
ameter wire. 12 turns/inch. with an inner
diameter of 0 .26 inches. Tbc spring was
two inches long. and I cut it in half for
my key. Spring tension is a personal
preference. and I like a small spacing.
soft ten"ion key.Agoodhardware store \\; 11
have a selection of springs. so experiment
until you find one to your liking.

T he armature contact is a 6·32 x 3/8"
stain less stee l cone tip set scre w. ad­
j usted to have the cone part of the tip
pro trude below the bottom of the ar­
mature . T his resu lts in a stuin less­
steel-to-stain less-stee l contact. which
has proven satisfactory. If you can' t
fi nd the co ne tip set screw. you can
grind the tip o f a sta ndard stainless
s teel se t screw into a c one shape. To

Plio C Ream the 0.375" hole for the bearings.
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Photo D. Milling the reduced pan of the armature.
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Finis hing

Armature - Mat'I 1/2" x 1/2 x 4-1/2"Brass ,
or Aluminum or Stainless Steel Bar Stock.

the axle shaft to the armature. A 6-32 x
3/8" set screw locks the spacing adjust­
ment screw in place. Again, I used black
oxide set screws, but stainless steel
would provide a diffe ren t appearance.

The connec tion pos ts and the bear­
ing block are held in p lace hy 6-32 x
1/2" SHe S. I used 8~32 set screws in
the top of the connection posts, but you
may prefer 8-32 thumb Sl.TeWS. Dependi ng

•

Fig. 2. Armature.

retain the set screw contact in the ar­
mature, I used Locktite 222 small
thread locking compound. Fingernail
polish would likely work just as well.

The spring tension retaining screw
and the spacing adju stment screw are
6-32 x I" SHeS screws. I used black
oxide screws to provide color contrast ,
but you may prefer stainless stee l.

Use a 6-32 x 1/4" set screw to hold

' '''
I

• I A fter m ak ing the parts , asse mb le
the key and verify th e fi t. In pa r­
tic ul ar, check the arma ture for free
movemen t, hu t w itho ut excess ive
s ide pl ay.

When you are satisfied, disassemble
and prepare the key for painting and
polishing.

After dcgrcasing the parts, I sanded
the base plate with a medi um-grit em­
ery paper and {hen painted it with a
bare metal primer coat, followed with
a finish coat or Kry lon "Black
Wrinkle." I like a wrinkle finish be­
cause it covers up mi no r blemishes in
the base plate that might not have been
removed with the sand ing. Insta ll

Photo E. Drilling the armature.
Photo f : Using a hand tapping nil/chine to tap the threaded holes
in the armature.
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Fig. 3. Base plate.

Say You Saw it In 73!

se lf-adhesive felt or rubber pads at the
four corne rs of the base plate to stop
the key from sli ding or marnng your
desk.

I fini shed the arrnaturc and bearing
block with fine-grit emery paper, fol ­
lowed by an automobile "scratch and
swirl remo ver." Th is produced a

The Gordon West
Study Guides

Examination Test
Questions & Answers

for Genera l C lass and Extra Class
with explanations or the answers

Ph oto G. .'!-Iark ing the base plate using a height gauge.

General Class
S12.95

Plus $3.50 S&H

Extra Class
S14.95

Plus $3.50 S& H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237•

18 73 Amateur Radio Today · March 2003



Bearing - Qt'y 2
Mal'!: Oilite Bronze

tn1 Drill & 8-32

liop 112" deep

0//27 d'i ll

00.50

Insulating Washer
Qty: 3 wI lD = 6-32 clearance

Matl: Delrin or similar
0 .125" thick. Turn from 1/2" ora

rod

1<36 Onl! &.

6·32 lil~

025'd~

0 ~15 ' 0 25W
.I. .. ..

0.25

Fixed Contact
Make from 1/4x20x1-1 f2"

SS Bolt, turn hex head to round &
surface head

e 0.252
Ream 10 0.252 10. 0 .25 ..

-.­
0.315
.. ,

•

•
' 00

•

Ii!
it-as-

, ,
I ,

"• -(1
0.625 ....

Ii
Ii0
~

a 0. ~75

Ori~ Rod

.. - 1.00 - •

0.25 --- • •

c=--=:J
,

- .I. .­

O~ o •
0.625

•

0.41 .. ..

-.- u', ,

0500 i :
, i:

@

//36 Orin &. 6-."12
lap 3/8" deep

Connection Posts Qty: 2
Mat'l: 3/8" dia drill rod

Tllrough hole
1140 d,iU

Axle Shaft my 1
Matt- 0 .250 Drill Rod

Mill fla t for setscrew centered
horizontally Chamfer ends

Spacing Striking Surface Oty: 1
1/4-20 x 1/2" Sta inless Steel bolt ,

turn head round and surface head

.. 050 ..

Upper Spring Adjustment QIy: 1
Turn from 3/4" dia brass or

stee l rod

Insulating Bushing for Lower
Contact Oty: 1

turn from 1/2" uta Delrin rod or
similar

~O" " 'i
'0::J); 0'0 25 : :, :

• • •, 0375

0 .25 .. ..

•
0375

•

Lower Spri ng Retainer Oty: 1
turn from 1/2" brass or steel

rod

0.25 ~ •

• @• U
• • • ",0 •

0 188 0 .063

1136 0 ,,, &. 6-32
lap lIl,ough

.. 0.75 •

0 .25 . ..,
0 .313 ,

• •,

MAli A
u-n

l'ATCO\l\!
RA\lSEY

I'OWERI'ORT
\ II RAC LE

ASTES "A

Call Today

DIA.\IO"V
BATTERY n TH

ARRL
TRA,,'SEI ,

W4RT .:U:Cf.
AND l\IORE!

217-352-1725

Reprints
of

7.1 MaKazillf' articles
On I)' $3.00 Each !
Call 8(XI-27.t-737)

"Our name says it all!"

• Keepi ng the FUN in Ham Radio
is what we're all about! Since 1980:

• G rea t prices & customer care on
today's major brands, including:
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73Amateur Radio toaev » March 2003 19

- ,

can treat the armature and bea ring r ----------------­
block wit h clear lac quer if yo u

nice luster when app lied to brass
and aluminum. After polishing, you

Fig. 4" Miscellaneous parts.

Photo H. Use II plastic bushing to prevent marking the connection posts while drilling

and rapping.



Photo 1. The knoh is (/ drawer pufl. The upper contact is a cone-pointed set screw.

Photo J. The space adjusting screw is locked in ptace with a set screw.

wis h to preserve the co lor in brass
or a lumi nu m.

After painting the base plate, go
back in with the counterbore too l and
remove any pain t that may have
found its way into the th ree 6-32
SHCS holes, as these screws must
make good electrica l contac t with
the base pla te .

Make a short connecting j umper be­
tween the fixed contact and the hot
side connec tion post, using ring lugs
on both ends of the wire. Route the
wire through the milled slot.

Parts avai lability

Buying small quant ities of metal is
often difficult. I ordered the bar stock
and base p late stock from Online
Metal s, at Web site Ibttp :/lww w.on­
linemetals.com/].

I ordered small hardware and plastic
stock from MSC Industrial Supply, at
Web site [hllp:llwww. mscd irecLcom/ ).

Nei ther company has a minim um
order quantity. fa

SAVE 47%!
on 12 months of 73

Only $24.97

Call 800-274-7373

73 Ad Sales
Ca ll

1-800-677-8838

Photo L Route the connecting wire through a milled channel.

•

Photo K. Oilite bearingsfit into the hearing block.
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