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ABSTRACT

This aete describes a $-digit commtatiag device for coding
shalt position in himary digit form, ems of several developed
in & gensral commtater resesrch program of the ARCRC. A fsa-
ture of the design is the wes of the "line comiznt™ method for
preventiag bownce ssd-ectablisking clean oad relishle comtect
batwesn the brushes mmd tracks.
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A COMMUTATING DEVICE FOR TRANSFORMING
SHAFT POSITION INTO BINARY DIGIT INFORMATION

INTRODUCTION

mﬁ:ﬂmtahuuuéinmz-dwniuhdmi:mdlylﬁt»
of a sarias of fist circelar fixed contacts of the stud type, either flush with or raised
sove & supperting plastic base. The sliding comtsct is sswally ¢ flat or hemir derical bute
ron affixed to & cantilover apring formed frem beryllim-copper or & aimilar sprisg alley,
tai Bzum ia® te amoeth ot both the commtator and comtact swrfaces. Since s large wess of
contact is affizcd te the end of & relatively light spring, this typs of costact hes s satarsl
tendancy to bemmce. Eves though the comtact pressure wsed is high, the resslimmt press s
per umit srem betmess the contacts is relstively low. The nsture of the meke-sad-bresk actics
on this typs of switcuing, somstimes referred to ss the Stamgest circle® mathod, io illus
trated i Fig. 1. For the ares in comtact ia positioms 1, 2, 4, ami 5, the preassre per wmit
aree is insfficie: to grarames low snd miform contact resistamce for quist switching or
voltage puise gmmeration.

A clowsar and more ralisble sliding comtact bstween two metsllic coxductors was schisved
throwgk & besicelly differeat approsch, after several design sad material studies previocusly
completed.® ikis comtact was the ome swisequently used in the stady and development of a
awmber of commmtating devices, incloding the one described im this report.
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Fig. 1..--Tengent ciscls silding contecr ewitching swthod.

“Tosmmirsl Progress Reports Nou. 16 (RI164) 2nd 1Y (BIISF) te the AVCIC St.oriag Consittee fron the
Elosironsshanicsl Laberatary, Apsil and Fean 1931,
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Fig, 2.-<-Lins emmixat switching method.

Figare 2 illustrates the xethod chosss. Im thiz "line contact® method, the ares of the
sliding costact is kept smail and the total bresbk pressure low (a few grams), Iut tha ra-
seitsat pressurs per usit is high. Contact bewmce is avoidod by having tha bruak sprisg sod
contact formed from s single pisce of precions matal wire. Dxtails os the sctsal shape and
snd size of both the fixad and aliding comtacts will be found ia the following sectioms. Tt
hss been established that clean acd relizbla cemtact is meds betwean the fixed and moving
costact---at alsost the wery instant chat they teuch, two good-site sress under high relstive
pressurs are imsediately brought intc intinste comtsct.

GENERAL DESCRIPTI(N OF COMUTATOR

Figure 3 shows the general axternal coastreetiom of the biaary digit commtator. The
urit is 5 in. in dissetsr, 2-3/8 in. wide, smd wighs approxisately 2-1/2 1b. The stainleas
steel shaf:, which may protrude from either sad of the comsutstor housing, is supported by
two ball bearings for low wnd uniform corgwe. The sechined aluminyw allcy housing ix anc-
dized for protection against the corrosive stmmspheres oftea encountered in service appli-
cations.

The intarnal construction of the comsstater is shows in Figs. & (cover rrmoved) end §
{dissazembled); as cen be seen in Fig. 5, the siaft actually supports four double-tisck com-
mutscor disks back-to-back ix pairs. Each of de commtstor tracks is divided into an equal
numher of conducting {cn) snd aomconducts § (c£f) sepments. Beginuing with 1 comducting and
1 nonconducting on tracks 1 and 2, the tutsl numtwr of segments doubles with each successive
tesck, to 128 conducting and 122 noncoow icting am track 9. Each of the commutator tracks is
contscted by a brush {sew Figs. § and 6). The zzmmtator disks rctate, with all of tha con-
ducting scegments intevconmectd and tarminscing st a alip ring through which exterasi com-

naction can be mada,
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FPig. Y. --Assenbled
binazry code corsmmtater.

Pig. 4.-«Ascambled
binary codes commutator,
covsr vemovaed.




Fig. 5.---Dissssemblad componente of hinary code commitstor.

] To prevent wmbiguity or sncmelous indications, & cyelic binary, of Gray, cod: is used.
The outpt from the brush tarminals, in the form of sither an opem circuit or a commection to
| sa uagrounded comson teywinal, mekas up the code. Digits 1 and 2, which eazh tequire 180° on
! ' snd 180° off time but phesed 90° apart, are chtained by having two brushes operate on the
i same disk track.®

Figure 7 shows detsila of the 256-sexment diak befors the slots have heen {illed, The

i
!
; t FADRICATION AND MATERIALS
i
i
h diak ix a brass and coin silver luainste, with the t.acking surface made of the coin silver,

Its inaer and cutar tracks sze miiled so that the sicta and the lands are of & constant and

¥
The spyiivecion oi chle duvive io docsvibed 1o en ATCET opert wautitivd Jhatd Pevitien to inary
NUHEL Trsaniaraatian, 2e¥ (A prrgaretius Iy dawwrt aAngus of t%¢ Jigitel Communiont lone #7vlene,
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nearly equal sagelsar widih. The angulur width of the conductisg sagmeats is alightly less
thea that of the acmconducting segmemts in ordsr to compemssta for the effective width of the
outpmi brysher.

Aftar tha milled disk is thoroughly clessud and degreased, ths siots are fillel with a
sbrasion-resistamt epusida r+.is potting compownd to just sbove the surface of the cvim silver
condectors. The resis is Lias oven-cured for spproximstely twe hours at 140°C, the excess
faced off in 4 lathe, s0d the sempments polished smooch snd finiabed off by wet-peliskiag with
a 00-grit smyy paper.

The "cobre” brushas sre asde of .77 ‘. hali-hard Palicey §7 alloy wire thet has high
tamsile streamth end vxcellemt resistencs  zorrosion {sse Figs. § and §). Comtact presswre
is sdjuriad to spproxismtely 5 g at sasembs; Fingl chasing of the drushea iz mede by siight
sdjustment of the individual terwinal and brush support blocka shown in Figs. ¥ sad 3.

PERFORRANCE

The presmst commmtator has & maximae of 256 sewmenca {128 conductors) but cws acommscxiate
e sore two-track disk, with a resultant incrsase in resolution to oas pert in U24. The
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present commtatal iy limited 2o & maximun speed of sppreximetely 100 rpm, Figvew 8 illuas
steatas the cless squate-save cutpus of five of the bruakas.

Pralindnary tosts indiccte the desizability of caing & suiteble labricms on Lhe com~
mitgtor tratks to minimize wesr atd redace moiss. A lite of ssversd willios cycies han bess
schisved with iow currsat. Becavse of the contact desige choswn, the device io limiced te
applications whare no wove than .25 siilismperes of current suat be brokem. A higher cureeac
wiil reduce life. The currest-csreying capacity wixht be rsised by izcressing tha aober of
brushes per track to two or more tut it would be difficult to msintain simeiteneous operstion
of the parallel contacts.
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