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A COMMUTATING DEVICE- FOR TRANSFORMING' SHAFT POITION INTO BINARY DIGIT INFORMATION

The fizd eite piPi tt is pnst-ay switce and cahitats is weally made up
of. a ries oa flat circular fixed cotacts of the stud type, either fliu with or raied
AIMn a s~tiqt plastic ban. no slidn satan is sumaly & fit or waif 4•ical but.
tom a&fitd to a emet~len spring formed frm berlliaapper or & similar awing alley,
act %a iaf to "aut ont both ccS ntaw sad eotact Attn.. Siace a large mess of
cowaat ta sfiad to the ead of a relatively 1*a sprW this "ye *f cowen hMs snaktt
temday to b,.e am Eve.shmh tkh e sene, prosaseasa ued his tie, t realsa prsw:r."
per unit ame lame. the cmaecse is relatively low. The &atem of the ' -1 bask acsio
OR this taype of susmigj sotims referred to s the 'temse circle" mthod, in illu-
t•ated ix Mir. L rw. the area in ewten in positis 1. 2., 4, and 5, the pr-m-e per wit
aerv ins Insticiw-. to sgrwea loe and uiform catact rans•tace for qasn switching or
voltmage p amls. and .

A clmmer c i d owe reliable sliding caten bstwma tw mellic ewuductors was ackieved
a beullUy differuat approech, after several deeig snd masial stmdies pueviasly

caeqtd.sLd "1im cact was the one susequenly used in the study and development of a
amer of ammuti devices, including the me described in this epeort.

RELIABLE CONTACT 4• OF
FIXED CONTACT

-4. FIXED CONTACT

F~xIo

54 3 21 DIRECTION
BREAK MAKE OF ROTATION

flg. l.-...Tgn.t circle sliding contact egwtcting method.

eT094WiCsf Ptlog,,s &*Potts Wno. 14 ( .. d4) St juI (sU09) to like All= Iteut Ceaoitte. ft's thetLestoeoeeknmfgol Labeoateo. Ap#il as%4 J tell.
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RELIABLE CONTACT 4 of

FIXED CONTACT OFONTAT
CONSTANT 4 WDTH

a . DIRECTION
iREAK WAKE OFROTATION

DIg. 2. -- Une mna mmtcdtnj a-dd.

Figure 2 illustrate the r.edod shoem. Is dth "line cestac method, the ares of the
sliding ctnact is kept sail and t ta.al hb premsoar l= (a feow gme), but the re-
sults: pressuer per uait is hig. Cotact ha is .voidod by having tha brus isprig and
contact formrd fro a single piece of priou msan vire. tsbeils as the actua shape ad

aid size of both the fixed and slidinq costcn will be foun in the hMlming sections. It
has bow established that clean asd reliable aWsct is made between the fixed end moving

coutact--eat alot the very instant tiat they touc, two good-site area wAde high reative
Pressure ar imediately brought into itimme C act.

GU4EVAL DEf•S P OF COU.IATOR

Figure 3 showe the • gmeeral external niao of the binary digit commuator. The
unit is S in. in diamter, 2-3/8 in. wide, and weighs approxately 2-1/2 lb. Mh stainless
steel shaft. which nay protrude frm either mad of the cm•uttor housing, is supported by
t wn ball bearings for low sod uniform torqu. The machined aluminum allay housing is an-

dized for protection against the corvoive sommeperes often encountered in service appli-

cations.
The incornal censtruction of 0o mmeteir is show in Figs. 4 (cover rezoved) and 5

(dissasmbled); as can be seen in Fig. S, t1h "t actually supports four double-tinck con-
nutstor disks back-to-back in pairs. Each of .be cammtstor tracks is diuided into an equal

t trr of condncting (o) and onconducti g (Wf ssnts. Begirnig with 1 coaducting and
I noncoducting on tracks 1 and 2, the tual &ar oi saewat doubles with each successive

f track, to 128 conducting and 12- noacoi. ictiux = truck 9. tech of the comsmtator tracks is
coatact*ed by a brush (see Figs. S asn 6). TMe v€mtator disks rctate, vita all of the con-

ductin" segnt ints rcan.td and tjsrminazirg at a slip ring through hich enXeraml con-

nectioa can be sada.
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Wig. S.-Disassamblad comonnts of binauy cae comwtator.

* ~To prevent ambiguaty or sanuaslous indicatims. a cyclic binary, or Gray, cod-, is used.I IT&e cut~at from the brush tormsizash, in the forn of either an open circuit or a cimnectics to
to wuounideid common tersinaal. makes. up the code. Digits I Wr 2. whuich earA requaire 180 an
and 180' off time buat phased 90* *part. are obtained by having two brushes operate on the

sae disk track.*

FAMICATIM MMD M(AMIALS

Figuare 7 Ahose details of the 2 S6.sea~ent di". before the slots have been filled. The
disk is a brass. "i coin silver casinAte. with the t~ac~iing suriace made of the coin silver.
Its irnoer and outer tracks &ze alliled so that ti-s sicots and the land& are of a comtantA and

pTh. PP~IL,.,i*. *i PUS dosyaxg 94 tealtibS4 to On AzSzV 16of t*tAqt4 $halt rovitJ08 to 85ie.r
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fig 7.- 4 view,
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