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windin g s m ay be e lec t r ica ll y
eq ual. In thi s case, th e phase shift
is gene rally produ ced by an induc­
·to r o r a capacito r in ser ies with th e
auxil iary w indi ng . The usual sin­
gle-phase, split-phase motor can
be reversed by reversing th e con­
necti ons to either t he aux i l iary
winding o r th e main stator wind­
in g.

In t he sing le -p hase capac i to r
motor (Fig. 1-a), the mai n and aux­
ili ary wi ndi ngs are elect rica lly sim­
ilar. O ne w inding is fed directly
f ro m t he AC powerlin e and the
ot he r is fed through the capacito r.
The pos it ion of th e sw itch selects
between the fo rward and reverse
direct ion s of rotatio n by sw itc hing
th e se r ies capac ito r from o ne
w ind ing to t he oth er.

In some split-p hase motors , th e
" start" w ind ing has many turns of
f ine gauge wi re; th e "run" wind­
ing has fewer t u rns of a mu ch
heavier gauge w ire. The phase dif­
fe re nce in t he ma gn eti c fi elds
causes the armature to rotate. The
motor easily is reversed by revers­
ing the connections to one of th e
w indings. .

In the capacitor-start moto r (Fig.
1-b ), the main o r " run" winding is
di rectl y across the AC powerl in e
and the aux il iary or " start " winding
is fed through a capacito r and cen­
t rifugal switch t hat ope ns w he n
the motor comes up to speed . For
forward rot ation, th e start wind­
ing, switc h, and the capacito r are
in a ser ies string from the midp oint
of the main wi nding to one side of
the powerl ine. For reverse opera­
t io n, th e switch returns the sta rt­
w ind ing asse mb ly to the ot he r
side of the powerl in e.

The shaded -po le indu ct ion
motor (Fig. 1-c) is usually a low­
to rq ue low-speed typ e used for
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in stall a reversin g switch. In a fol­
low-up on th e qu est ion (See "Ask
R-E" in th e Apri l 1987 issue), we
menti on ed th e possi b ility of re­
ve rsing a motor by shift ing the
pol e and fi eld co il assemblies to
the oppos ite sides of the brush­
ho ld er cente r-l ine .

Read er Edwar d T. Sm i t h, o f
Brog ue , PA adds that a simp ler and
more practi cal solution is to sw itc h
the leads connected to th e brush
ho lde rs. Interch an gin g th o se
leads reverses t he current through
the arm ature, so t he to rque and
the di rection of rotation are also
reversed .

Now for w hat we hope w ill be
t he final wo rd on th e subject of
reversing motors:

Sin gl e- ph ase , sp l it - p hase
motors have a main w in din g fed
directly f rom th e AC po we rl ine
and an auxi liary wi ndi ng that is fed
a current th at is o ut of phase w it h
that in the main w inding. The two
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MORE ON MOTORS
In select ing qu estions for thi s co l­
umn, we try to choose those that
will interest the greatest number
of readers and provide what we
feel is the most practical answer
when there may be two or mor e
possibl e solutions to a problem .
At times we consult profession als
and experts before preparin g a re­
ply; but, unfortunately, t he expe r­
ti se of expe rts and professionals is
often govern ed by th eir experi­
ence and familiarity with th e ques­
t io n, and recen tly w e go t som e
"not-so-expert" opin io ns. So... we
apo logize for the less-than-expert
replies to a co up le of inquiries and
w ill now t ry and set th e record
strai ght.

In an early inqu iry on reversing
electric moto rs, we pointed out
that there ar e many typ es of
moto rs and su gg est ed that th e
reader tak e t he motor to a motor
repair shop and have a technician
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Take,the guesswork and hassles out of VCR
mechanical problem diagnosis!

Four Universal, Powerful Tools for VCR Service
RHOMBIC ANTENNA

IMPEDANCE
In the "Ask R-E" column of August

1986 you supplied infor mation for a
matching section for the 600 -ohm
impedance of a VHF rhombic anten­
na. Now, the article "Rhomboids for
TV reception" (May 1957, page 86)
gives the impedance of a rho mbic
antenna as 800 ohms. That figure is
also given in the The ARRL Antenna
Book. Why the discrepancy?­
H.L.E., Cedar Rapids, IA.

A number of factors enter into
the design of a rhombic antenna :
t ilt angl e, antenna height, and the
length of each leg . The maximum
output des ign gives maximum ra­
diation of signa ls in a desired di­
rection and maximum respo nse to
signals arr ivi ng from that d irec­
t ion . Other designs are used to
meet sp ecial condit io ns wh ere

pumps and fans. Power gen erally
rang es from around Y3 to Y30
ho rsepower. It has copper bands
short-circuit in g or "shad ing" a
port ion of each po le face. The
magneti c flux " peaks" fi rst in th e
unshaded port ion, then it peak s in
th e shaded portion; the electrical
eff ect being a rotation fro m the un ­
shaded to the shaded pole piece .
The motion of the roto r fo llows the
rotatin g field .

Reversi ng a shaded-po le motor
is generally a mechanical opera­
tion. Rotate t he wound stato r-co il
assembly 1800 in t he case or turn it
end-fo r-end w it h respectto the ro­
tor. Special types of shaded-pole
motors have been designed so as
to be electrically revers ible; they
can usua lly be identi fi ed by in­
structions on a plate aff ixed to the
motor's case.

The bas ic repul sion- induct ion
motor (Fig. 1-d) has a slotted arma­
ture w ith w indings con nected to a
comm utator. The brushes are con­
nected toget her and the armature
is excited by pulsating cur rents in
t he stator w ind ing . That type of
motor is reversed by rotating the
set of brushes through a small an­
g ie around t he armature ce n­
terl ine . The brush pos it io ns for
forward and reverse di rect io ns of
rotation may be marked o n t he
motor's frame; another tec hnique
might be to limit the brus h pos i­
t ions using stops.

Crystek Crysta ls offers their new 16 page FREE
catalog of crysta ls an osci llators. Offering state of
the art crystal components manufactuered by the
latest auto mated technoloq y. Custo m desig ned or
"off the shelf ," Crystek meets the need, wor ldwide.
Write or calf today!

Video Head Prot rusion Gauge : Universal, fast,
safe method of measuring the amou nt of video
head t ip wear. Measures in microns and ten­
thousandths of an inch. Allows
accurate pred ict ions of re­
maining head life. Head wear
provides useful information
regardi ng VCR condition and
wear on other components.
Stop guess ing about head
wear. Accessory "S1" stand
allows use on any VCR-

HPG-1 $479 S1 $95

FOR OPTIMUM STABILITY
AND RELIABILITY IN

FREQUENCY MANAGEMENT

,.., I®C 1506 Dell AvenueIente orp. Campbell, CA 95008
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Crystek
crystals

Tentel@provides the most powerful, easy-Io-use, field calib raleabl e, universal VCR test equipment
available for various mechanical tests. Call our applicat ion engineers loday for answers 10 your
questions. Ask about Ihe combination discount when ord ering all 4 gauges.

(800) 538-6894
(408) 379-1881

in Calif orn ia

Tape Tension Gauge: The Tentelornetere is the
wo rld's most universal meth od of measur ing ho ld
back tensio n. Calibration can easily be checked
in the "field". Merely slide the
probes over tape to measure
tape tension direct ly in grams_
Illu strated instruction manual
included. This is the back
tension gaug e referenced by 1...._ _ ....

many of the VCR service man­
ua ls, and it wi ll work on
all VCRs.

T2-H7-UM $295

QUARTZ CRYSTALS
FOR

o Industrial Equipment/Instrumentation

* Micro-processor contrOI~
* Computers/Modems
* Test/Measurement r-

* Med ica l

o General Communications

* Channel element Service (VHF/UH F)

* Land Mob ile 2-way ~
* Marine _.
* Ai rc raft ,.
* Te lemetry
* Monitors/Scanners/Pagers

o Amateurs/2-Meter/General Coverage
CB/Hobblest/Experlmenter

Test VCR Mechanics
Fast and Easy!

CRYSTEK CORPORATION
DIVISION OF WHITEHALL CORPORATION

2351/2371 Crystal Drive eFt. Myers, FL 33907
P.O. Box 06135 eFt. Myers, FL 33906-6135

TOLL FREE 1-800-237-3061
PH 813-936-2109/TWX 510-951-7448/FAX 813-939-4226

TOLL FREE IN THE U.S.A. EXCEPT FLORIDA, ALASKA, HAWAII
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