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Conncctions are est-tlisked in automatic telerhony ty
meang of the contacts on'SFriugs actusted by the :rm-tures of
relays snd mignetses “he contucts cre either rivited or welled
to sprin,s of verious m.terlisls end gnuges and sre then aligned
in rroprer positlon oa the syring essembly. Their position de-
rends on tne circuit duty, czusing cert:in Bpriﬁés with their
associnted contacts to mure or breaz when the reley 18 ener-
glzed.

The duty to wnhich any contact is sucjected derends on
its positivn in the eircuit, that is, the orer.tion of opeulng
or closiig the circuit may occur once-in tre establishtment of
a through connection 28 in the csse of tie ring cut off relay,
or 8 nuaber of times as in the csse of the pulsing rel:y which
resronds to the irpulses sent by the e:1ling device at the sub-
seriber's station. Agein, ti.e number of operations may bte in-
definite =8 given in the c:.se of the rotary line switch which
orerates until it finds &n 1dle trunk,

In order to iusure definite electricel c¢onnection with
the beck or tre~k contact, tie arm-ture srrin,s eare given a
certain tension when in the normol or non-orer-te position of
the relay. In every case the power of the relay when ener:ized
is more than sufficient to c:use proper electricnl contact of
the armature spring cowtact wita ihe front or mcoxze srri g con-
tact. These tensions uIQIAGternined by the orer-ting conditions

togenter with the design snd winding characteristics of the relzy,
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Contact Materinls:

Ixreriments over & large numbsr of yesrs nrve gradually
reduced tire kinds of mntericl suitslle for contacts in sutomatie

telepuony to three zlloys of arproximsotely the followin, cov-

rositions;
MXetal A Tlatinum with less th-n £)5 Iridium
Yetal B Silver 905, Gold 105
etal C Gold 7055, 3ilver 255, “latinum 53

Thess metals will be referred to later &3 rlatinum,
silver and zold, respectively.

The paysical and ehemnicnl characteristics such as
density, melting point, héat conductivity, hardness, mechanical
wear, ehemical corrosion and resistance to sypark erosion lsrge-
ly determine the durability of e contact. Some of these chnr-
acteristics in the c¢~se of the pure metals enterinz into contact

materiala are given telow in Table 1,

Table l.

Yaterinl Density ¥elting Foint Fesistance Hest Con-

ductivity.
Tlatinum 21.37 1755 10,96 Mierorms Q6173

per cm

Gold 19.1 1063 2422 ' 0.7V05
Silver 10.6 961 1.47 1.006
Tungsten 1543 3200 6.2 0.476
Nicixel 649 - 1bs52 693 0,102
Co.rer 8.9 1043 177 0.91

It mey ve noted that platinum h-s the higheatr melting
roint, the grestest erecific resistance and s relatively lo=x

heat conductivity, Silver on the other hind hcs a low melting
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poiut, & low specific resislauce snd & very high heat gouduc-
tivity. Gold hus characteristics between tiuse of pletinum und
silver.

Mecraniesl Constructiom of Contucte:

Coutsot materiul is usually obteained in the form of
wire of A% sud NE€ 3 & S guuge, Pizs. 1 snd 2 illuctrete the
gize of this material formed into rivets &nd tie correspondiug
weldeld contacts, itiveted countscts sre plsced in & perforation
of the eontsetl spring wud consequently insure & rigid mechuni-
cel structure, Contacts welied by sutomstic muchiues lusure &n
equully pv0od mechenical estructure, but beceuse of the reduced
aree of contact surifuce between the contact and the spring it
would a.pear that the (lectricel aund heat conductivity of the
contact might be reduced from that obtained with riveted con-

tacts.

Cenerally, larse or 714} gsuge coutacts are attached
to sprins8 of heuvy gcuge und cousegueutly sre msre reudily
riveted tiean welded., Tig, 2 shows such & large coutsct rivet-

ed in a hesvy gauge spri.g.

Tleetricel Zesistance >f Junction between To.tuot and Spring:

lleasuremants mude by the drop of potentiel -éthod
zive resistunces on the order <f 45 to 150 microhms for the
junotion resistance between 1€ gouge silver welded coutsots
and stenderd pulsiiz relay smalure s,riugs, These measure=-
men t8 were made accordi.ig to the o.tliue given in Fig.3. The
resistance of the stundurd pdsiug relay srmeture spring from
termiual to cmtact is on tLe order of 5000 miorohms,

Because the resistuuce between the contact and its

-3=-
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-gpriug is so extrenely waull, li fuct urproxiactely on the swne
order &s the gpriag mutoriel, this is n.t a poiat of irncrevged
resistunce in the circuit; however, there mey be & goin in ther-
mal wnd elestricul cuiductivity by rivetlig o mipared to weldlig,
but trhis is difficult to deteimi.ie,

Tleotrical lesistance between Contucts:

The electricsl resistance between the point of contact
where two different cuutact metnls were used wus mousured by an
sccurate ‘heastone 3ridge. The coutucts were acscnbled with
their spriungs 1u the reley stracture end the pressure wes 3Trad-
ually inercused sud rendiugs teren at veri.us precsures, 7he
results are sh.wn gruphic«lly in iz, §o 4sfter erciug had occur-
red at the coutacts by operttim in the ctamndard circuit the
resistauce wus eguin determined iu tre cuce of the }l} gauge
platinum eoutact and wasg fo.nd to be slightly lower for the
greauter prescures than when the coutucts were new, tlt-oush the
differcnce is not very greate A4ifter thcoe contacts wero clecn-
ed with a sand blasted steel cuutact file the reslstinces &s
shown in Flig. 5 increassed materielly and the results vere some-
what efratic, cuused probably by tue irreguler surfuces 1o contcct.

The Problem Stated:

A number of yeurs s30 it wus noted that certiiu relay
contaots, purticularly those of the pulei.g or line reley showed
signs of fomiug a orater ovn the negutive or back coutact with
a'correapondihg bulldiug up on the positivé or armutare con-
taot, resultl.g in sticking coutucts s well as decreuscd life
of Opéruti)u (F1g.6)e an ifnvestigstion was sterted to deter-
mine the nsture of this phenomenon und the results obtained to
date are given below,
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Possibility of Teverse Current:

Siaoce in a curbon src & crzter forms on the positive
electrode, and a correspuuding poiut ou the negaiive, it wes
supposed thut a reversal of current, as 8 eondeuser discrLurge,
might be responsible for this asction, To test tuis theory &n
oscillogrum was made of the current flow thruugh the contucts,
and throuzh the coundenser cirouit of a stendard connector as
skown in Pig, 7. <ke osceillogr:m 0-51 shows thLat trhe condenser
charges and discharges a hﬁmber of times at tLe beginning of the
pulse, end once at the end, but in no csse ie the current re-
versed through the contacts. From study of the circuit, sas will
be shown later, it is aprurent thst the condenser ean churge
only through the reley and cen disciarge only th:rsugh the back
and armmture gcontacts in a direction the scme &8 tLe relay
supply burrent. At no time does a tendeuncy exist for wny car-
rent to flowlbontrury to the direotion of the relay supply cur-
rent. |

Hetsl Ara different from Carbon ire:

To detemine the formation of the crater in & met-
allic aro instesd of carbon, two copper electrodes 1/4" diume
were used. 'ith a current of 2 smperes tLe craster formed on the
negative. The positive electrode opercted at a higher tem-
perature thtn the negztive, resulting in & emull globule of
nolfan copper aud copper oxide bei..g formed, Becuuse 0f sur-
Iao; tehaion; the globule sssumed & spherioul form causiug the
negative electrode to essume a oratcr ciuce the are always
played between this sphérioal globule sud tre sLortest point to
the negﬁtivo electrode, |
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when the electroudes were kept st room tempersture
excevt for the sctual point of tre srec, by running cold water
in st one end of the electrode &nd .ut uesr the poiut of are,
the two electrode surfuces remcined parsllel except for slight
irregularities,

This indiosted that the €lectivdes cu..id burn without
forming & noticesble crator wien tie electrodes werec kept cool
or if the thermsl conduetivity wus relstively larse. Tests
made on emaller electrodes slowed thit the formeti.n of the
negative crater increasced repidly as the diumeter of the elec-
trodes was decreased, /he signifiosnce of titeuse tests sud thelr
verification with eontacts are again referred to luter,

In every csece metel wes trousferred froa the negetive
to the positive electrode, DBecds of copper und eopper vxide
formed and dropped from the positive electrode from tine to tiume
dariug operstion, Tuble 2 gives the results of malerisl truus-
ference when metallic electrodes sre used, togetiher with the
physiesl forms of the elestrodes after uu &rc Lus beeu muluteined,

These tests on metellic sres geve iundicetion that ther-
mal ocoiductivity and size of tte elect:odes muy affect the form-
ation of the erater.

Pulsing through Reslstonces us Load:

Prom the tests ou metallic arcs it was but & step to
equip a nurnber of pulsing relays with F10 gauge platinum contucts
end then let thece coutacts intermitteutly pass & curreut through
a non-i.ducti ve resistunce of low value to Lasten tie coutact de-
teriorstion, a4fter impulsiug through £,/ 3 for 15000 tiues the
positive contacts developed a loxg polut snd the nezntive con-

-6-






tacte a very deep ereter (Spriuzs 135,16,12,19)s These coutects
are almogst ideut cel with those obtsied in practice which siww
& uegative cerster (3priugs 25,26,31,35)s The substitutlos of
larger back contucts, thet 18 14 gauge platiuum ylelded & much
less pronounced oernter un the negutive snd u complete abseuce of
black deposit arouud both eontacts.

Spark Tuenching:

“t.e usual form of spark guencker cuusists of & c.udeuser
in series with a non-iuductive resistance, This oonbiliati.n may
be counected either scrocs the coutacts as shown in rig. &, or
sctoss tle coil ec siwwn iu Pig. 9. On opening the elrcuit, the
condenser absorbs tie cuergy of the mugnetic field &bout the coil
which would muuifest itself ss a spark &t the coutacts withoat a
oo denser, The resistuuce inm series .ith tne co.denser limits the
momentary rush of diScharge current of the cr.deucer &bt tiic munent
of maxe, |

In either cuse the coudenser ciiarges iu such a direction
that tLe discharge across the contects, if these be opened &nd
glosed with dbut a 8axl1l iutervening tiae iuterval, is in the ssme
directi u a8 the battery curreat, Prom Fig. 1C, which glives the
theoretiocal solutisn of the dlsoharge of & cuuleuser, i1 1s 8seen
that the current &t tLe monent of muke msy be verled over & con-
siderable range., 4+he idesl cuse woild be the one where the re-
sistence in series with the condenser is very large at the moment
of mske, in order to let it dischrrge very slowly end et e low
eurrent value 80 &3 to preveut srciug sud poseidly welding‘at
the oontuots. On the :ther rund the same ocondenser £hould heve
no resistance in series &t the miment of dbresk in order that the

coi:denser may act s’ sn energy avsorber as efficiently &8s pussible.

-7-
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In practice, a resistunce 18 usually chusen 80 83 Lo offer &
aétiataotory mean between these two extremes., [rom the curve,
Tige 10, it will be noted that & ten ohﬁ resistuliice will sllow

the disahargevcurrént tb reach a maximum velue of S eureres,

bat this oﬁrreut.perbista for omly en 1nfinitesimally s@all

time; in fact efter less than %/10000 of & seco.d this current

has been reduced practicully to zero, In the cuse of & 100 ohm
resisténce with 8 C.5 mfd, coudénser tne discharge currant resocnes
a maximum value of 0.5 amperee end them reduces graduaily to'sero
after 2/1000 of a sesoud, .hen & 250 ohm resistance is used with
a 2,0 mfd., coudenser tée discherge current reasches & velue of 0.2
amoofes which reduces to zero verf slowly in comparieoﬁ to the
previ)us cases as may be Been by refereuce to the figure, A ten
ohm resistance, thercfore bece use of the en»rt duruti;u of the
d1scharge current uught not to esuse undue erosion of the coutacts,
This point will be menti.ned eg«in later where it will be shdwn
thet tho oonta&f trouble previously rcierred to 6.y be elinmiuuted
without changing tte valae of resistauoé wiiich unlegss noted other-
wise'remained at ten ohns durisg all eucceedlag tosts;

"he aotion of the coadeuuer in seriles 'iﬁh the resictunce
(Fig.€) w an pnlaced ascross the soutucts is sonevhut different than
when the ceombiuation is connected across the eoil, In the first
case the coudenser, while in a dischsrged cordlition, uncts as a
shunt'ciionit to the oantaﬁts at the moment of bresk, 4t that
1ustant tho resistance of the circuit is only thal offered by the
seriee rcéist;nce. As the coudeuser charges the countsr electro
notive force 1ncreaaes and trat to &ll1 iuteJtS end wurposes is
the same ags adding reeistance. If the contacts are cumpletely

-8~
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Bopurated before this epparent registunce of the corudencer
reach:e8 an sppreciable vulue, the coudeuser preveuts arciug st
the contactes, FPor a definite rute of brocuk such as thit of e
relay, & minimum vulue of ocupacitunce enists wi.ich will offer
sach a low appsreut resictance during ti.e separstion vf the
coutluctye A larger eundenger muy be used, but iu thsat cuse the
series resigtance must be increased iu order thut the disclurge
ocurrent on maxe will be beld within reasv.aule boundse A U.H
nfd. coudensel was used a8 a 88Tk gueicher iua all subsegueut
tests, Bl:ice trnls value uf c.udenser hus uppurently enough ocep-
acity to esct us a sBufficently low¥ resisvtauce shuut across the
coutucts uutil trhese sre com;letely separated to prevent aroclig,

The sction of the coudeuser ucross the coil, Pig., 9, may
be aunalyzed 1u'a differeat nuuner sl.ce in tiis case the cupac-
itati ve reuctuuce shsuld be equal aud oppusite to the indactive
reactance 9f the coll &t trhet particuier cpeed of current inter-
rapfioﬂ. 1f thb ¢ udai ser bfcuxe dowu; the battery is sr.rt cir-
ouited d.ri.g operstion end thercfore tils aduptation of the ocon-
denser nud series resictiuce has not fouud suppliceti o wnd will
n.t be furtnoer oorusidered, |

leluy Crhatieriug:

rom the vsecel:logrum u-51 sud slailur vies V=52 wud
0-53, 1t wus noted thatl tie reluy armture cisitered when de-

energized, thst i3, the wrmuture did not o me to rest grudunlily

ou return, but cuused the reluy coutaols to open and vlose several

tines, An vscillozrum wuuy made of the cwrrauts ¢8 in the ;re-

vivis =51, but in sdaition a mirror wus mouuted on the residuul

screw ,f the armeture of tiie reluy, .he resdts obtulied o s.ovm

on 0—35 fiidicute thet tihe truwiture rebouauds et least two times

-9-
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between tle arixture sto; sud the wrueture geriig, cuasiug the
current to be interructed end res.:tiug in srarki:g &4 the con-
tsots,

The movencut of the relwuy srniture may £lso be checked
visuslly by the &id of successive spsrxs from en induwti.n coil,
“ien the 8pirks oczur separnted by & tine lutervul of slightly
more than the ictervul of a cyele vf operctisn of the reley, the
operstion of the reley appearshto paus8 through its eycle of op-
eration st 8 grertly reduced epoeed,

3ince the rebound of the mrusture vccurs between the arm-
sture 8to. asud the ermsture épri:g oscillorrems werc mede to de-
temice the effect of f:creasing v ddminiehiig this gepe In
0-¢0 e¢mparison is mcde botween srmcture chattering with the arm-
ature stor iz the u raul pusition, end wien ewtirely removed,
There is ud doubt that the urruture stup 18 uot tie only covtribut-
ing cnuse to the rebound, Cubseguent iuvestigpetions led to the be-
lief that tre residusl macnetiem of the rele; core acted vs & re=-
cstruining forcé end rebodnd_is esﬂubxished Ly me;ns of this ahd
the periodiolfy of tre snriig, Appureutly tle clearance of the
armature stop does 1>t aflect tiie rebrawd, a ckéck tect Bi.wn
in 0-21 where tl:e clearmices on the 8 me reley were 0,003" 0.010"
annd eutirely removed verifies tiese cui.cliuisious.

Flimiation »f Zelny Craotterline:

Prom the above tests it becuna aprereont thut sme mcouus
for boldiug the srmit ure egel rt trhe wimature «tdp ou relcare would
elimiiiczte the chutteri g =nd tie resuitiax spirkiuz ¢t the con-
tucta, aAccordiuzly, tests were mnde with a "C" type £prinz uot-
irg from & point uwider the residasl seres tud termiustiug under
8 eorew on tlre lhieel piece. . ith the prouver gdjuutment of the

-10-






arnulure sori.g wi.ch no¥w wee ioillaenced Uy the tenegiou in the
"C" spring, the arci.g wus matesriacdly reduced st the cuutictse.
An oscillogrum U-i2 si.ws the effect iun the vertical m.gnetl cir-
cuit with sud without the "C" or dumper spriung,

dumerous damoer spri.gs were mude as for example oue which
lies sgsiust the srmeture spriug &8 stow in Pig. 11, end othors

™

where tl.e foroce is applied to the ermauture crm &s shown 1a Tigs,
12 sud 13, OCne of the latter where the gpriug scts aguiist the
arm neusr the dbushiug has been found to be very salisiuctory with
regard to spérk eliﬁi#atiun. The eqjuetment for any such camner
spriug in order to be effective may vury between 10 srnd 20 zrums
buck prescure, meesured on the ernsture Just buck of tie armeture
stop and Just &1 the srmutire lu»ves the stop,

When two 1€ gauge welded plat finum coutascts uré opereted
on the erm:ture aund bsck spriugs of the pulelnLg relegy of & stipnderd
conueator trhe resilt &g menti ned above couisiets of & deep oruter
on tke negutive or buck spring &nd & correspouding dbuilding up of
materisl on the pusitive or srmeture s»riuze. 4 check teut made ut
thie~point on & stundsrd connector resalted 1. the verificetion of
the sbove aud i8 suown by the s riug cout:ots 31 and 32, Theue
contuots operatel for 1,515,140 impulses efter w:ich tiue the
switch became inoperative due to the c.utacts sticili.g,

the sume conpector on the ideaticul fmpulsi.g circu:p

was then equipped with & simiiar pulr of contects, buit the demper
spring lutt meuti.ued wes added to prevent chatteriig of the re-
lay., Operki g st tre coutactse wus pructically elimiizted and the
switoh operuted 765,520 impulses with the c.utacts bright eund clecn
with & slizht iuvdlcation 0f u crater in the p.sitive., The wcur ou
the gcrutacts wes iusignificant (Svriugs 27 eund 2&€; Bee slso Fiz.
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1y), DBecsuse of the appeurance of the indicati u of & slight
positive crater a check test wes made on the sume conuector, the
coutects of which efter 7¢C,960 impulses yielded similar results
(cpriugs 29 snd 30).

These tests togeth'r with siailar oues prove couclus;
ively thet the pittlug of the negct1v§ p-&£tloum welded coutsact
and the buildiug up on the correcpoudiug positive coutecet cun b;f
eliminsted by the use of tlis cumper epriug resulting in & louger
life for the coutacts end freedom from cQJtaét tr. bles;

Tffect of Larger Coutacts - Themal Couductivity:

Prom the expcriments on the thermal conductivity of the
metal arcs menti.ned ebove and the fact thut reduced sparking
resu.ted frpm.a non-chetteriug relay, it sppeured thut the 18
gauge pletinum contacts were perhups too smull to carry the
hesat away gquickly between impulsge_or‘gro;pa of impulses,

“prings were made with lerge coutects of plat}uum, gld
sbd gilver and assembled in the stunéard conuector, The results
of thete teats uvre given in Tuble 3. Of the various comblistions
triei, 1€ pauge welded plstinum as & pusitive ou the armsture
gpriung when mated with £l gasuge riteted pilver coitact &8 &
negutive oa the baex spriag firmed a comblustion which after
impulsiug over three million times srLowed a puir uf cgoutacts
perfectly flat with but little wesr; bright end eatirely free
from wny bluck deposit around the coutaots (cpricgs 43 end 44).

These tests which were nmade without demper spriugs
1ndioa£e thit even thuugh & reluy chettes 8 snd causes sdditional
arce, this arclig does uot cazuse the cuitects to wesr swey, DOr
the pittiug action to ocour provided the negaiive contact be
mude'éufficieutly 1&&39. These resi.1t8 Lave been borme out in
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practice over a number of yesrs,

Tests were msde with & rels) equipped with such wntacts
and & damper spriag in sdditi.n, and after operution for several
days with no nsticeeble sparking, the contacts were examined snd
they showed absolutely no deteriorction nor burniig ¢t the points.
A1l the above tecsts were made un the circuit as given in Fig. T,
and with & spark quencher cousistiug of a 0.5 mfd. condenser with
1l pnop-inductive resistance i:: series. It, therefore, &prears
thut a pulsiug relay when equipped with a 18 gauge platinum con-
tauct on the amature spriog sud a Y geugse siiver coutact on the
back spriug &nd heviug in aaditivn & properly teusiovuaed dampef
spriug will perform with only occasioassl spsrking sand with &
resulting loug life.

Check Teats, Results with vsrious Contact letals:

Using the impulsing device Fig. 15 and various contact
metals and combinations on & standard connector l'ig. 7 results
were obtained wihich agree with the previ.us recults obdiained in
the general way of contact performance., The back contzct was
large and riveted in ev.ry cuse while tie ermature coutact wes
a §#18 gauge platinum welded coutasct. o dumper spriug was used.
The contaots were pulsed between two snd a tzlf and three and a
half million times in each case, Tabulated data is given in

Table 3o

TABLE 3.
Spring Jo. Contact Pulses Coudition of Contact
39 +. Pt., 18 ga. U 2582500 ~ Very sligktly pitted
(40 - age. 14} ga. R 2582500 . iéat. Leges rise slignt-
(41 + Pt.18 ga, W 2636600 Flat
%42 - Ag.l} ga. R 2636600 Flat
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(43+ Pte 18 Za. e 320510 flat ,5ligitly irreg-

( uler

244 - AZe 14 g2. R 3028540 Plat, 3lightly irreg-
uler

(45% Pt. 1% gue .l 30500060 flat

%46 - iZ. 14 ga. - 3000060 Mlut

‘ih?* Pt, 1% gs. %W 2€60960 Flut , Black deposit

(48 - Aue. 14 gue 3 2896960 Plut , Black deposit

(49 + Pt, 1€ ga, 7 2887820 Flat, Bluck deposit

(50 - Au, 1} gz, R 2867800  Plat, Black deposit

The muterial lost on the positive spriugs 39 to 45 was
8ligitly less thun the amisunt lost with spriags 47 snd 49.

Test on Self-Interruptiag Toutury lLlineswitches:

uetul arcs st coutects aid the resu.ti.g formuti . n of nLeg-
ative oraters, particulsrly ti.ose &s s wn in the previi:cs Fig,
6, mey depend on still other contributing causes trhen those out-
lined above, Coucurrant with the sbove tests dsta was cbtuined
on the performsnce of vsrious combinutisus 0f the three contect
metals, both riveted and welded, when oporeted in the lineswiteh
circuit Fig. 16,

Condenser churge aud discharge oscillogrums for one
switceh are given in the osciilogrem U-17% to G-177 for one, oue
and two, oue $0 four and Js.e to eix switches operstiug simultune-
‘ously off the sume current eipply. An intersetion is indicated.
Just a8 a namber of thece sw¥itches mey operate simultsneously in
practice s0 were a nauber of ewitches never less than sBix opersted
in obtaining tie dats listed 1. Table 4, 1t is very difficult to
desoribe tre condit! n of the coataots, aud conclusiou and com-
parisons c¢sn only be made by'refereuce to tre origiual sanmples,

-1~
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Yiero-photographs of some of theue test specimens wre sttuched, TLe
relution of electrol;tic acti.u, thermul ciductivity, ets, between
the veri as contaoct wetuls on euch other when opersted in such &
eircult can pertaps be better correlated after‘further tests which
ere now in progress sre coapleted, |

In a generel wuy the results obtalned in tids self-inter-
runtiig circult sre similer to thoee obteined with the pulsing
type relay. Thut is, & large coutact on the neg&tife and e small-
or pletinum contact on the positive spriug result in & o.mbination
yielding loug life, freedom from e:cessive spariiig wnd very smell ’
wesT,

It is to be noted, Lowever, that such tests &s the above
because of the greater current, incressed rapidity of operutiun
and heuavier duty cause tre deteriorstion to proceed at a grec ter
rate than 1n the pulsiug reley where the operution throusk seversl
million pulses resulres from three to four weeks coutinuous op-
eratione.

Conclusiunsi

letal &arcs may produce a crater in either positive or
negative electrodes or contsots, The Intensity of the spark and
the ensulng rise of temper:ture at tle pusitive contact form &
small bead of msylten metsal which graduslly is enlarged into a
long polut cesusiiug a8 correspoudlug depressioa is the uegative
contact, Such a combisation of euntacts causes irrezulsr action
due to sticking of the coutacts aund a devistion from the n.rmsl
adjustmant of tre s.:rings snd air gaop.

By the elimiueti n of relsy chattering, the sparking
is nsterially reduced, snd in rarticular its effect siuce dwriug

-15-



S

At

c—d



chatteri:.z tre cu reut is iuterrupted &t & Ligh rute whtich

does not alior the oontacts to couwl betweew luterruptioug,

Cratteriig in & relay may be preveuted by the edaptaztion

of a suituble damper ecpringe. Tio use of & large negetive

countset further 1lncercunes tle life of thre cuctect combiusti.u,
Tre beut conbl:uti n o the pulsl g reley withiao the

scope of contucl metrls teeted cosiets of ¢ 318 ga, plutinum

preitive crutect, elther riveted or —welded o the armzturc

soring, Operating with & =14 ga. gilver negutive contact rivet-

ed ou the buck spring, In adadit:.n tie reley is e juipped with

a 8:itably tensioned damre: epriug,

Pe G, £T2T3
;.esaurch "nginecr
woril 65, 1924,
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TABLE

Jhect 2

SILVIY C L TACT imIL 218 WRLDID
4

POSITIVE

. - - #1mp- ¢ Countcet - Contact

U0 0. ul ses condition Cond ition

7 78 #18 pt,  3&€1000 Long rointed Deep, Smootk
Cone Crater

79 g2 #1€ A, 5. 3667250 Deep Jrcter Yedge Chaped

#y® Shuped  Poiut

&1 g2 F18 W.CZ. 3757225 Deeyp Lound Large :ound
Cra ter Coie

*56 55 o A E. 2362125 Rouzh Shallow Smell Irregulsar
Crater Coue

*6y 63 A A.E. 669900 Small Rough  Small Irregular
Crater Cone

*65 66 £1& Pt,  350E175 Very Deep Lo.g, Smooth
Crater Proug

*69 70 #14 W.E. 3362525 Very Deep Lost
Crater

SILVI CoNTaC? JOTAT WILDLD #1E€ Clhe
ACGATLIVE

- * + #lmp- - Coutact + contsat

Yo, Ho. ulses cundition Condition

4 73 #18 Pt, 3582950 smell Dven  Cmell Lyen
Crater Cone

g6 €5 $18 W.Z, 372175 Smooth-Flat, Smooth Flat
biges 3laok dges Blackened

&0 79 #18 A, E, 3667250 wedze Shaped Deep V Shaped
Point Crater

*53 5 F1€ pt. 526627 5 Smooth Challow Smooth Convex
Crater

*e8 o FLb JuBe 3414375 Flat Guuwgh, Flat lLough
Liges Black Grioular

*55 56 #14 A.T. 2362125 Small Irreg- Lough Shallow
ular Coue Crater

*63 64 Ah A,E. 669900 3mall Irreg- Small Lough

ular Coue Crater

$tTndaiantaa 11k Coica “flver Cortsat iveted






TAB 4L

D

Sheet

3

. e oy L re »
SLD CUNTACT JLUTAL AE WTIDID

POSITIVE
+ - - #Imp- & Contact - Contsct Con-
No, No, ul ses Condition dition
g3 &y 718 2t, 3605175 Smooth Lven Smooth Crater
Snell Cone
g5 86 H1€ A.Z. 3725475 Smooth - rleut Smooth - Plat
Zdge Sulckened  ’dge Blaocxened
87 gé FLY B, 3757225 Zough-iedged Rough V shaped
shaped ILdges bruter., Ldges
Blackened Bluclened
*58 57 FL} T.E. 4360850 Kesrly Plat Very siallow
3lightly Con- Crater, Nearly Flat
vex
*61 68 #F1y A5, 3413375 Flat -Rough- Flat =30 gh
Grunular Edges blsckened
CULD CULTACY ImDAL 1€ Gh. WILDBED
TEGATIVE
- . + #Imp- - Coutaat 4+ Cuntact
d0, 5o, ulses Co:dition Condition
76 75 A8 Pt. 3166200 + Cume off, iow tryiug sgein
g2 &1 he A,B. 3757225 Large Round Deep Zound Cruter
) ‘ Coue ‘
*51 52 #18 pt, JOET KOO Lost Irrez:lsr Cone
*57 58 Fy v B, BR66850 Shallow Crater Sligutly Cm -
Nearly Flet vex, Ilearly rlot
*gd 87 FlE W.E. 3751225 Rough WVW Rowgh iwedge
shaped Crater shaped, idge
Black edges Blaokened
*70 69 #4 A.E. 3362525 Lost Very deep orster

*Indicetes #14 Cauge Gold Contaset Riveted
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