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OB, P. He HUNH.

fr. Chelrnsn and Gentlemen:

I want to aay &%t the start that I resegulse and
appresiete the distinstion which har been conforved on me,
by thie lunvitstion, to ﬂﬁﬁfﬁéﬁ gueh so ageembly of euglnserg,
to the meln, OF courss, w& recognize that the engluecrs are
the “oresm™ of ereation, butl we dout olteh sec guite ouch
thlck eremm,

1 feul as if WP, sehworith hes been taliilng about
me. 1% soecms Lo me Lhat bhe h@é told you 2 good denl, and 1
wish It were nslf trae} but I =8k you to remesber lhel he wvasg
sesupying = rather d1fPleult posltion and thet you will ex-
cuse his for soue of the statements thet he made. 1 wish %W
gorrect en impresslion whieh he may heve gi@&m te gune of |
those who sre uel olhervise infarwaﬁés te the feete. It fa
true thet in st leszt four Steles the neme "Hunn® hes been
pretiy well %ﬁa%m entd Roouss fn conuectlon »ilth metlters which
have met with genersl spprovali but I want o say that most
of the gemplimentary things sud the perileulsr estesm which
attechen to the nane do net beleng te this ¥r. Hunu. ?key‘
are dus tu my brother, the Jete L. L. Hunn. VFence to his
sehee! I wse s side Mights, 1 wes Lhe youuger Wolber, sud
I never had his nevve, '

1 am sfysid that the reepon vhy seuy & men wlih
vision doer not follor thet vielon end sccomplish greater

things is beseuse of his love of the fleshepok®, a8 the ex~



pression gues, his love of sase ond comfert esd sseuriiy.
T will t&lx§ywﬁ fronkly that hed the declelons

ell rested with me I whaaiﬁ¢@¢v$r heve had the couresge, the
hardlhood, the zenbler's {netinel and the nevve to hove une
dertaken many thinge whdeh my Wwrother 4id. 28 1 say, 1t le
only f&lr for me to wtste, to those wﬁ& do @ot Rnoy the Tacts,

that I am not the one whoe hng mode the name well-known, even
$2 Utah., 7 have been the englneeri e wes the cgursge.

_ then I was plven » Gopy of the pragram, I was 2
1ittle surprised to flud thet Lhe eubjest was te be ﬁ&afly
Hleetrical Develupment®. T thlck ¥r. 2ehworth is » gone
ing mans Yheu he firel spolie %o me aboul thls talk, b wer
to be of » few minutes dursticis- s maximum of teenty mlnules,

Later he voluniedred Ghat more tlue @lght be glvea, &l 8Lild
loter he put the micisum at an bourl {lsughter? The sube
Jest egreed upon wee “remindeosnces®., It is o relatively
informsl metter o remlnlsee, partloulorly wi@ﬁ‘a'faw old
frisnds who recell matiers % your alad) but “Jarly fleciri-
onl %wvaz@gMﬂﬁ%“ ig » much wore ambliticus subjest., T sant
treat that, I dont kooe ft. The subjsct le too Blg.e The
history of early electricel developrmuis rune fron the sast
of Burope to the Pecific Uemsty end 1t Lavelves thework of
meny mes, others just se grest and perheps mueh grester than
we have been. I csn paly epeek, at thie time at lenst, of
persencl sxperlence snd obsesrvetlon. If one éhﬁaié stltempt
to do Justice to the larger subjectie he sould santl yeurs

end volusws; not Just en houwry end, certelicldy, ¥ ¢an say



more then 1 Ranow in an houry oF rother I aagxﬁ gy all 1
krnow in lese than an houwr, The subleet will heve to steand
ss "Reminivesnces”. -

W, Ashworth opened the couverssilon eith this
ressrk: "The younger generstion doez net ajyreviste what
the older generalion wes Tup sgelust® . Tell, Just what do
we mesn by this geuerstlon a&ﬁ tha older gensretionT Jlues
the younger generstion, the pregseutl pesereticn, la preésused
to be teld some of the thinge that the older g&ﬁwr$t1@$~
was up sgeinst, 1 take 1¢ thet ¥ will bs thet 4lder geonerse
tion, and =¢ such I feel ralher flettersd. Iut, serisusly,
whet e the diff'ersnce? That hes heppeasd betwesn the time
of the older generation snd the prevsct geasreilent That
were the eonditiens fgr%y yohars sooi

Forty yeers 18 net s long, for sn ¢ld man, you
knowe It 12 just thirty years thls spriug elace 1 first
vielted "alt Lake Clty, and Tall Lake Tliy then wes not whrt
it is today. The eile of this Lullilng wes & woodepile, L
1 remusber correstly, Iephipe yeu remesher the Telluride
Eloek., I think 1t iv elight out on thin ptreet, fen't ft7
That looke like 2 pretiy laslgaificsat 14%ile plece mow. It
wae one of the Lmoortant batidluge fu als Lake &kirtywrzvé
yesrs agzo when 4 was bullt, 1 think I s sorrest la soye
ing that the Piret time 7 vieltss falt Leke, thers was just
one blotk of pavesent b e elty; end fo the Spriag the
rost of the slroels vere B here %&iw%wu Blei/2 ans 27

inohey deep 1o mud. The "Busy Corner” had the distlnsiiocu



of heving plenke lsild at the erosslugs, and sose of the
plaghe wers @@t'vary well Ieidy 20 the mud WaS OVEY Yhem.
I remember seeing » couple of very dalnty ledles trying
to orose. The plank tipped up, mnd they went {n the mud.
They were in & good wey. ' ‘
rrofesnionally, what le¢ the ehsnge in tﬁu sltus-
tion in theso years? The Oeneral Tlsotric hsd not been
borine The &w&wti&wém% compruies, of whilch Lhe Jenerel Sleg~
tric wag later f@mmwﬁ, were "preliy swall potstoes”, The
Thompson=fiouston Tlectrie, vis of the larger companles of
thowe daye, perheps the lerpset, wae e eaﬁ?iw of rooms of
workehop, opsrated by & eousle of ¢ellege mrarwma%rﬁ in
Lyan. The Vesten Rlectrie Compony, wet the pregent “eston
but & predecessor of the same usme, had s foree of about
fif'tesn men, emeng vhioh, s oversile and ﬁmm»&@&%& wase
Vamim, the gresl Maxlm of gun Teme of ﬁw»ﬁ&ﬁ. e wep o
grest blp, sgasre-shouldered felloe, workting #ide by elde
with ¥elly, the msn whose newme later %W@@H?ﬁ with Otanley
end Cheeney 1o the o, ¥, nﬁ’. Company of ""iﬁﬁ&\m&‘"ﬁ. later
elso taken over by the Cenersl Hlectric. ﬂt&iﬂﬁit@
hed juet landed in thie country acd h&d‘gﬁ&ﬂaﬁ n job ag »
draftensn at 178.00 2 month, over in Jﬁra¢y¢ fir. #itehell,
the “big ehiel™ Lo & pretiy Lorge ﬁyrinkziag\of you, here,
hed just teken o Job, and 1% wae 2 Job a8 é g(wan salegnei,
to go out fn the w»ild and weolly Nerth aw&t and Auvelgle the
rurale Lnto Yuylog ore mechines and sye 1%&?&.»‘3& those

doye, sn sre machine whieh wanld aperste thfﬁ@ wrc lampe 1o
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' peries was o dendy. Wost of thes would sperste only twe. |
W1l “tanley, the man who later heedel the U. X. . f.}mgzm;y, |
the luventar and pstentee of the Urauslormer, wss not worinh
s ten dellar B111. Ve hed been tendlng s buf,fingémmm

ta Bridgeport, @ammw&ﬁ}wuxﬁ e had poncelved gertsln noe
tions. Me hed been resding. Yo woae sluveys & resder, sud
hed Just then subceeded in #a&&iag susugh meney o rus s
three-nile llne of emell wiﬁw belwess his suni's home fu | |
the suburts of Grent Bervingtus, Veesschuweits, and the Fost 5
Gretee, flo had ectuslly tr&ummitt»u endagh ‘saiat' to rus |
s Incandesesnt lemp,  Those wors the firﬁﬁ«ﬁfaﬁﬁf&tﬂhrﬁ¢‘
He and e eswocicte 1mw¢&1aﬁaly ook patente and, 1¢$¢r.
pought patente 1o forelpn ecountries) but, Just cne Jump
ehead of them were twa‘mwmw st they et petents la foreign
lapde wider the nwme of Geylord, The Usylord patents were
In 1itigetion fn foreign countries for By y&ar#, becruss

‘zh@am potents abrond hed been gottesn belors %h@ Amarican
patents were granted. fht iﬂﬁm&h@% of the Tartsgn pﬁtﬁﬂtn
to Oaylord wes e large rmaéﬂ# i the conlest over the Ameris |

ean wransforoer patente; snd the court wﬁawv&n Tor fiftssn
yesrs woeres full of that expression "the &@yx&rd y@tﬁata.

1t was one of the Tamilisr expressions iﬁ tMa t&ﬂhﬁiaal

press, the very early "Rlectrisel Torld® aﬂﬁ‘%ﬂﬁh publicew
tions, which teld of the fight that was u@iug earyisd au.
of courss, t&miak nad woney behlind hla, I &ant rememver
whéﬁ' think, Ce ?%? Testinghoune, 2t 831 @vuﬁts, after

the smericsin patents sere sustalned, Georgs ?&§£xﬁgh@u@w



surehased the vignts wnder them, and "111 Stanley becase
his ehief engliwer., Than &Ekﬁlﬁ Teslam= Few of you kaes
hig nszme to=day, bLecsuse h& has not been much before %the
public. He was a grest teehnlcsl sen, the Torerunner of
Stwlumety. 14 e probable that he wep o grealer mathemas
tlednn then Stelomete) bul he Qould tﬁiwﬁ'&niy L mathos
matics, where Stolnmetys gould visuclisge whaﬁ'he bad enlou=
lated. Tesla ip remesbered to-dey, prim@ipgzlyg bessune
of the Tesle motor. Few of you, perisaps, altseh thet uene
%6 the every-dey polyphase wmoter whieh you hwudle, buy end
sell, snd opernmie @ithﬁﬁt & thoughty Yut, fesdssentally,
2ll fnductlon Lype slterneting metors are Tesls aelors,
made under the aripinel Tesla potents,

I s oot eure @h@tﬁwr Teele Lo siili sllve. 1
think he lp. Ho wep o few yours ngow- & rather familior
flogure arcund one of the blg New Tork hotels. He follored
Ptauley es the ehiefl engloesr of the Testlnghbouse Ceampeny.

"hat wae the Vestinghouse Tompany forly yesrsz apul
Two blg rosme in the worke of the "setinghouse Yaohine Come
pany, down on Cerrison Alley, Ia Tittsburg., They eould nod
make thelir oun ecasbings., They hsd o send gut palierns
end Mave those made By foundries. Hather “smell poteloes”
in eomperipon W thewe doys, were Lhey notl?

There wre one unlversliy, or cellege, 1u the Unlted
Mates whleh bed ¢ course In Vlectricsl Sngloeering. It

hod juet Yeen eetsbilehedss Chle “tute. I am pot surs thet
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I am correct, but 7 think I an., I koow of enly thet sue.
The other solleges of this eovuntry laught » 1££tle‘ale@~
tricity in sdvenced physies. It mas “heet, 15@#& gl elece
tricity = the thrae subjects fa advenced physics.

The Tesmtinghouwe Company, in *88, I believe,
acgulired the services of o bﬁﬁ&& af hle tate boys whe
Wed Jurt campleted theiy ﬁiﬁmtriamz suginsering wauraﬁ~a
Lamme, the man wha Jdled recently; C. F. Jeoti, rr@fagmar of
eleotricn) englasering at Yale, now; Wershon, the internce
tional tranmmisclun experty end ‘hallesberger, the loventer
of the firet inteprating meter, the ‘halleuberger meter whilen,
in Lte dey, woe the only meter recognized In the United -tates.

These were the conditlione forty yesres age. There
were a few men,such ne 1 have spokesn of, whe andoubledly
understosd the prisciples of slectriclity very well, but
the lengusge that they tallked wee o forelsn lenpuspe o
the ordinary, intelllgent man Interertsd in the subjsct,
Just ee the "ilnge® talked by your groummsr school kids
to=day, whe make radin oulfite, io like desd Oreex to froiler
and mother. 1 dont suppons that there were,between the
%gaw&a&!s@i fiYﬁf‘mﬁﬁ Lhe ?aaif!e Lpant, tvently men who
knew what 2. 0, Cosine # stgod for. It wse part of thet
sooret lengusge which pertalned to o few fellows “back Iast®.
The clign of freguency 414 not agpesr iu the ?roa& fer yesrs
aftof that; and 1f an enplueer had put 1t Lo his specificee
tlons the lrwyers would have merked it ﬂuﬁ, thiaklog he
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hod mede o misteke, or thet hie peucil haﬁ slipped., Ye
never hesrd of f?%ﬁ@*ﬂﬂym Wﬁ did nol hesy of eyeles per
pogond, The telk was ﬁl&i?&%%iﬁu@ per wminute. X wonder

hor meay of ymw have ever seen & plent eperated st 18,000

slternetions per minute? !Wt that ves stsoderd iﬁ the %9’a.1

Waw weny ayoles jer seoond &a thatiw~= you rapld ssleulsileral
wy o Ashworth i Abgut /38,
M. Bunni Aud e third.  {(Leughter] Wny 18,000
aztwrnw%zmna per mioute? No ressen, ealy 1% just hepjensc
£o wvome thet wop. X6 Le a different lengurge from that

whlen we speed todey. I6 hed net scmurred st thet time)

i
f

geople were not ﬁmin&ﬁm,1ﬁ %%@$a terns; they @14 net kusr.

1% wen the dovunesy lasbend of Lhe iig%%; L gomperiag
ihi# dry with thiet, I might ssy, oo I sald » minute sgo,
that the aversge gramesry 8ehosl wid %aﬁ%y is &%»&r%&ﬁg§
through his "klde” more trus selentific polnteofeview end
knprledsze Lhen mim@#wmﬁfatk@? sver ?@ﬁ#ﬂﬁﬁﬁﬁ;‘ﬁﬂﬁ e %ﬁu
sorbs it. fow, 1 do not g&mv; flow he gets 10 T 4o net
kmﬁw. E%t, zﬂwx at your W%w&*@t&ﬁﬁﬁ almapt snyehers. Yﬁw

\ aa& 'l tﬁ&rﬁ from Pive &w Pifteon wore or 1#&& *ﬁi&ﬁ%i*

fle mopgagines, Some of ﬁhwm are Very poar, but oo far a8
they sre megeelnes they sre sclentific. Bvery reputstls
m&ammin@ hag e a&iwn@&ﬁi@ departmsnt, ?&&ﬁtyiytgfa 25
there =c8 just one selentific perioedical in this ecuntrye-
the Selentific imericen., Today there ore scoras,; sl evas

your ¢xily prees hee s polentifl depertment, foms delly




An our moralng peper, the Yery wext moraluag, She high polale

of his dlsoovery or his eenbentien, end vithln & week the

¥

pepere heve no mors then s part glven io the &%&@@y‘aéztigng
sthers have it every doy) bul whew & arest thinker develope |
&‘t%wafy or resds o paper,upbtn & nev theory, like ons that

wed resd sboul twe or three weesks o240, lu Frence, we resd

man on the elredt hes sn epluieu, » ?@Vﬁﬂﬁﬁi ap&&ia&, éa
Lo its soqureey or incegurasy.

T&a‘¢3ff@r@m¢$ vetuuen Torty yesrs sge sad now is |
the ¢1fference betiaun Lhe gewsn, velwrs the suuries, and

|

the midedvy 1iaht, ?@m‘aw$ ivivg in the bligh vsen of | ;
Agbt, vhoress we, y@ﬁv sredecoreory, of the 128% geney e
Yion, mere fecling a@? wey i bhe seai-kisht in ﬁhiwﬁ W
gould see Jusl frv enoungh sheed Lo ﬁﬁkw‘@“ﬁaﬁ@w gLap, &od
thet 2 o1},

Thirtyegeven yeorg spe Lhere gonvened at Hlagsra

Felle on lulernetions) cemsiselon, eempowsd presussbly of the
i

i

ableet sclentinte 1u§t%w world, o discuss » greal probles,
wa&ii@ng of dollars hsd befr subseribel ﬁ@ sx undertaklog |
wt Hisgere Psllowe the development of power from the veter.
1 puppore thel most *af'yﬁm‘h@v& seen avound in the country
ﬁ}ﬁtrxatm of Uteh, w@m#whwrﬁ, the remasite of o 1lttle old
water power. 1 resesber thers used to be sue 2% Treve.
?huf@ ¥ne pune ol Ogden, There was ose %ﬁkﬁé@ﬁ hers LT
Opden, Tt evne 2 small affale, Just a‘;it&lé waier ﬁﬁwar.\
the only Bind of water pewer thst we hod in thls ccuntry.

Thers wore only two polnts Lu the Unlted ftetes where wileyr

{



ecompreveed sir, Liquid sly, ¢ireulating oll snd slectirivie

10.

pover was vecopgnized 490 any larger ﬁﬁ@fsﬁ than thet. That
way atl Lowell, Mumseohusetls, snd Helyoke; Lowell, the
grest senier of loomsj axd Holyoks the yayer#yraﬁaeiﬁg
senter. The ldes of developlng weter power bad just takew
hold; and here wvas & greéat enterprise. Ur, ﬂﬁ#unﬂny “epey
waﬁ in iV clear up Yo his nesk. 1 have furgotien how mwaﬁ
he put fnte %ﬁé% yr#éaat¢ The Commission wae %1ﬁ§iﬂﬁ 8t
Hiagera ¥alle for th@vywvg@ﬁa of deciding how to transuit

the power developed fr@m-t&a watereshouln of llasgars Falls

o fuffele, a distence of Botween twenly~rive and Whirty
miles; and the slternative proposale were! wire rope drive,

ty (Laugnter). Thet wee in 1090; snd electrielty wes very
mush fn doubt. Somebody osleulated the emount of ﬁ&g%@r

which 1% would teke %o eonvey 20,000 herse power thet dls=
tange. UF course &ﬁ% e Ue was Limited, ho it ;raétséﬁily

ts todsy, to five hundred or six hundred volte. Toemerros,

wheo you thtn& of it, aﬁﬁg and coleulate thet yaurauzvuz.

even in this dey whon we ﬁra produsing one hundred ilses

as @uch copper ae we wers then. It is an aypaxziag rigure;
b eppalling thet *lmatriﬂiﬁy was aet eamsiﬁ;raﬁ 8 promige |

ing seens of transmiselon., Ihy? Secauss alternsting cure i

rent hed met arrived. They 41d uot knew aaything about 1t,

They 1 witlmetely declde to use sliorasilag surrent. They

- probably weuld not heve doue so LY “tanley had besn burs

8 few years later, becsuse aliterneling ourrsat is absclute= |
ly dependent wpen the trauefsrmer. There s ue sther pure



ihe

pose in the use of alterastiug currest in the trausaission
off power. |

1% wes aboul thmi\ti$¢ that the soncern whioh had
employed my brother, ag 1ts counzel, strudk it rieh lan e
iittle mine above tlaberllse in the Tan Jusn sowntry of
telorado. It was away above timberline, hen¢e above the
Iine of fuel. To ﬂramwyﬁrt oosl Lo that polnt would have
eost 740,00 & ton, perhaps T80.00, A mill wem wevessery,
sad power war necessary to drive the mill. By brother
wrote Lo me snd seled how we aaaiﬁ utilize & annntmtﬁ itrtam,
three miles aswey, to furnleh power for that m£11¢ That was ;
the beglnning of the first hydro-slsctric pover trxaam&&a&&aé
1o the United Ztetes Af not tn the world. There may be
some guestion about the world.

Toetor Hengarint %ﬁliﬁ bBle fTosous trensmieslon |
from the mountelns esst of Home inte ”awa, about that time.
He hes published 8 Laraa memorial volume, full of very
bosulifully 0ﬁgravmé platpe, Lllustreting the first ﬁl&ﬁ%
that wss {notalled thers, In that meworial volume he speste
of 1t me the first in the world. The first time that I |
saw him wes in hie office fu Powe] and my friend Hatsoleni,
reading over the Iiret few liney of thie memorisl volume,
steted thed lostor Mvuaariﬂl'elaimué thet plant wae Lhe
firet in the world. I Bappened o have with me & copy of
e payer which | read Before the Interactional Plectrivel
Congress in Salut Loule, preseating the fsois regarding the
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plonser work of the Tellurlde Vower ﬁ@sxmwr.‘ The Jostoer
glanced at it, He rwuﬁ‘mmgltwh very well, UYe t&ﬁk this
large volume and iﬂﬁwrlﬁﬂ§\&ﬁm§$kiﬁg on the front page,
which my friend Hetsoleml Interpreted to me ss equivelent
to the expresslons "I take off my hot 0 yeui" and thes
geve mé the volume, I had to pack it all over Furope and
then bring 1% heome {(Lsughter). 1 atlll have lt, anéd 1
am looking feor o musewns, somewhore, te whieh to aun%rikut&
ft. I dont know shich waw theught firet, He sterted
Ele work befors we astarted aura. but he wes not such &

faet worker. Ve amctually got iate eperetion seme aix maatna
- wefore he 444, fo there may be a guestion about the iret |

in tM world.
Our plsnt sounde pretty lnsignificant aswsdeys.
Tour locel compeny, here, le opereting single unite shilch

produce more powsr than s string of ours, & mile long, waulé:

have produced; eand they think nethlag ef §t, Dut there
ie a difference in lﬂuati?m; toe. Our smehlaee were Lig
enough to peck where we hed to iske them.

I heve the honer of belonging o all three of %ég
older nationsl secleties, and it iv & recognized pelint io

‘th# ethics of the teohnival sosleties Lhal papers end ﬁub~

e sperhers should aveld using the blp "1*, 1 bave sle
ways tried to follew thet rule; but I donl kuow that I
can do 5o Lownizht, since this i o be a talk on reminle-

conses. %o 4 I oceem Lo wee the Clret perscn pronsun oo

!



frequently, plesss psrdon me. I muet sperk of that early
plant in Yelluride, for a 1ittle whlle.

Thie ls intended Lo represent the awﬁtahha%ra.
It was besutifully made, of ook, 2 x 4's and 1 x 3%, the
osk belug paraffined. Ve had a very appreselve seass of
the swfulness ol high velisge. These sre the uprighis.
They are connected by eross ptripe. Upen this boerd
thers had been srected a #ﬁ%yla'af instruments. I will
show you, in » moment, whet thowo fustruments looked llks,
mMOre tuaimntnly.

fn the eenter of the boerd is a airauit’braam&%.
Thet Lo what ite fum@%imn wag, thouph you would nel Pecog-
nige 1% se such. Thers wers no oircult bréskers. Thers
was not mush ﬁe»ﬁ tor ﬁhﬂm» f%811, in our cose there had

Cto be une. This i the yraﬂﬂ&t of the Yeatinghouse Elece

tric Compmuy. It wne the vestinghouse lectrie Company 1n
that day, '

1n the sense thet when o wén wanted Lo eperste 1t he might
falnt snd pull the plug swt. (Laughter) Utherelse 1t wae
manusily operated. The plug wae en affair sbout thet lomg, |
with & 9ermff1umé ﬁw@dim bandle and o protecting disc of |
hard rubber on L%, %o the hnﬂd‘wawlﬁ uet #lip on to the
bare copper at the ond. There was & sort of reveplacle

thet pluched down on 1, 80 88 Lo mske good contect end

keep 1t from falling out. "hen the cireuit was to be brokea,
with the power omn, the operator took held of It amd pulled |

This ie the olreuit bresker., It i sutemetic enly Fg./



i4.

1t sut. Ferfectly sisple. (Lsughter,., DBut it wss ususl
that the circuld hed to e &raﬁ&m.w&am & motor hed Jusi
dropped out of step; and awﬁaeapatimg whet 1 will wy o

_ cxpzain later, you will understend what a ﬁynwhranoaa motor |
out of step will mean In the lag of the current tenseivy
of the arg.

The fleéxidle eondustor was mede six Teet long,

to give plenty of room.is the size of the unite became

. someshat larger the eord groved tes ahort) se Lt had W

be exteuded to elght feet. You can iasziae, I t&aﬁy. hew

you would feel, in pulliﬁg out a plug like that, runniug ,
back elght feet, end find the arc stlil heldiug. (aaﬁ@nt&r}¢;
- That wse waususl. The techalgue of the situstion was to |
wiggle the plug snd get it Qut. {Loughter)., If theat &id
not work, a cap or o hat mas weeld o fan &Y @&t~\(&&ﬁgﬁt&r}.g
1 dont vemexber that 1t ever seourred ﬁha% the égnrmtar
- falled to get 1T broken, in some woy; butl I do ;lﬁﬁmb@?
| % & carelese operstor pulling the plug, iétt&mg it owing by
: hie leg. UWo got off gr&tﬁ}‘wwnz, but it cont him » new
. patr of trousers. (Lavghter). '
| 4 stagle pole switeh wes used here to sloge the
eireuits the clroult bresker to opan it,

Theee are Ki&%ﬂﬁiﬁg srresters. This affalr which
looke 1ike the mounval ¢f s pipe-organ wag the resstat, It
wap full of fenceswire, curled wup. {&aug&tarﬁ‘

You are m@ammmmmaﬁ‘ﬁa pood looking inetruments

| which messure m&@urmtﬁly and which are portoble. If they
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@ot oul of order you send them baok 16 the festory. Irsbe
sbly mont of your portsble lastruments ere wtill made ettner
by the Semercl Electric (whieh wer not lu cxiatcaac th&n}

or by the *uaton S &&wymmy‘ The e&ton ] T
hoe always mede the parta&ki and 1n&a¥utmry instrumente.,
one of s truments.

This iw/the first in- . It {8 & l1ittle Biv en~-
larged, bul met very much. It i# o pgosd looklog bleeck
walnut box, with some window glase lo froent of it. laside
i semething constructed like en snssyer's belemove. Un
one #né of the belsnce is a bundle of lsose ires wires,

Cn the other end is the ssunter-welght; sud the telltale
swings back sud forth on & secle dows here. For alter-
nating current thet is the rudisentary ina%rﬁw@ﬁt¢ The o=
retically it is @@rrﬁﬁu. @&a enly diffieulty lles in the
losses set up Ia %hﬁ-iraafaér#. &k Lhey wers sl greal.
Iat 1f anything happened 40 tip the loetrument or tu shake
the swilehdoard, of course the ¢ellibration ess all off.

e did net kméw wush about cslibretion n those daye. Ve
get up a thing that we &hﬂuﬁﬁﬁ wee right, and ﬁhﬁm wek ae
gospel truth wh&%av&y it wald,

The only éifferents between volt muttr snd spe
meter lay in the winding of the selensid and the addition,
bagk of the lustrumeut, of & supplémentery resistance. 4
watt motor? e had nons. Ve 418 not noed eny. Te d1d

not Kaow whet watils were, end we would not heve known what

to do with them. (Laughter)., That is literally e fact.
Iuring the early deys of alternstingecurrent work, volt
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amperes were & messurs of powsr; end 1 aaything happened
#o thet the power ¢1d net get late the volt amperes— weil,
that must be the mmmafﬁ#tﬁﬁ?*& fealt; wnething o do with

us. Hobody reieed any questions, snd nobedy suswered SI5Y

{Laughter).

That ls an loproved form of instrument, elither
velt meter or smmeter, a form put out, I think, by the
Heaton Company. The difference lles in this, thet it le
& 1ittle more ﬁtilwai#. 1% does not require us much enerw
gy to opersie i1, ead therefore the core may be small.

The core is merely a #idﬁ@ of iron wire, bent iute the are

Cef & elrele and workisg in o selensid, alse formed se au

are of = elrelw.

A good many of these old lnstruments wure e bo
seen around the counlry, even fiftesn or twenly yeere 2g0.
They were not hslf bed 8o long se the sentral spriag ree

tained ite cherscteristies. {laughter). of course 1t all

remsined in the ﬁ@rlag, .

¥hen I look at the expeasive glans platnn vhich
you bulld in your power houses nov, and tLhrough whieh thw
comduetors lead Ln or cuty I think sometimes of our early
afforte. The only thlag we had to use in the way of &

wall bushing was o plege of al&an tublng out % the requiee ,f]q‘4

ite lengihe and prwm&raﬁ by heatlng end bendlog the ends
over. Through thet we ren o plece of wirs, 1%&&1&%&& an

well as might be.
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You are very familisr wiilh highegrads lasulated
wire. You now heve gonduoctors geod for twmenty or tairiy
thourand volte; fLn faet, I-recestly sev a ptéﬁﬁ of rubbere
covered vonductor tented up to sixty theussnd volte; eand
it wae not may larger than some wire we used Lo have aad
eslled good for ten. Dack in those duye there wes just
ons concern im the Unlted Statez which pretended te m@k;

“& rubber-covered wire thet sould stand more then one hundred |
volis; thet is, there wes just cne cencern that male highe
voltage wire, mad thot was Olerk; but tkgziiima sanuf'sg-
turers -- Okonite end Habirshaw, whlch mede houseswlrisng wire
good far one hundred velts, That was ru@kar*#avi¥ua. even |
then, but they would guarsntse thol wn1§ or one hundred
volte, because stendsard veltege for housseeiring in those
days wes Fiftyetes volis, ' ‘

Thers wss one eoncersn in Csmbridge or Neston, Vese
saghusetie, which mede & very high grade of wire, 2 very
fine wirs; but the wtkwtr&aul manulsgturery oould net afle
ford te use mach of 1%, tﬁéﬁ@h in specizl pleces they weould
uee f1t. IV wes known ae viark miraz'aw& whes one wanted
something espeslally fiue for sa experimsatsl laberatory,
ér-im the censtruction afﬂm&éhsmwm, ke would go to the
extravagent length of Qwiﬁﬁ Clark wire. Clark sire sas
bullt fn o 18ttle old shesk of 2 pluce, under Lhe supers
vislon of thir man Clark. Pesce (o bis sshes! lHe hes
gone, long belfore this, He d4ld net know snything ebout
fﬁh&ﬁr. e 418 not kasw anything sbout busisews. Ne hed been
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& fermer; but he had losned some money to & men who bsd
beon meking some kind of & rubber product, snd he had to
take over the works %o get his wouey wvut of it. e had

ia bis employ e iz bueh darkey who hsd lesrasd, sowevhere,
o handle rubber; sad this blg buek derikey, ss feremsn of
his shop== a shop of about ten honds=- wes turning out

o Clerk wire. I4 'hed ﬁ@ brelded covering, but It bed purs

rubber fnsulstion. Compsre that with the product whieh
the Tenerel Ulectric furnlishes ue nov for suy purpose,
from underground cuble, or underwster cable, to insulstlon
and the highest grade of wire whleh we mey use fer say
purpete whetever. %e have nll verdeties, _

Faferring to the alrﬂu&m~hr@akarﬁ%%é&t lowp of
sonduster hesglng dewn there wes geasldered o rather f&rmiﬁ»§
able sort of thing o Yo wo femillerly henging in aight;
vhere 1t can be touwched. 20, in additlon to & plece ﬁfl |
Vlerk wire It bhnd m&iyﬁwd over 1t s yiwea of ordinery fmbbari
tublng. It wae o pretly geod tublng, 1t i% true; but hove |
musk do you sappose that thblng would stend electricslly’
I heaveu't an ides, but 1 4&&5@ very wmueh whether 1t wes
good for rlvu.ﬁmmﬁraﬁ volte) but thetl wee the #ﬁst we kiew

snd the bewt the Yestinghouss people then kuew, at the

tise when that grest oomaiesion was pitting at‘ﬁiagara

¥alle, disenssing thie grave guestion of the best mesns
to transmit the powsr to Duffsle, whether by wire rope

or by electricity. ‘
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“e had Taged our little problem in the meuntalus
of Colorsds. Yo did not have the money for & cemmission.
Yo d14 not went the commissisn, enyhew. Te wers mot bullt
that way] Dut we used ouwr bert Judpuent and sade ouwr beot
guess . | ;

Continuonus éarrﬁnﬁ for our trensmission, ér 2. G,
as 1% wes then Moown, #atirwly, wan estimoted to ra{nare
“33, S0 of eopper for th» tranemiesion, That msﬂ@watu
wae meade by Yhe men whe had the reputstion of bﬁiﬁg\
wloest “guy”, on that sort of t@&nﬁ. i the United ! thto$-
Hir. Aysr, Chief Engineer of the Xlsutrie¢ Nallsmay tys@e&
of Zalnt loule. I might sey that he wes not as big é%
it sowuleg that ia, the Flegtric Nallway Jystem of siiat

Loule was not ne big at the time as the neme might imﬁly«

1t would wol sirike you now az belig very much. 1 thiﬁv
they had six or elght esrsj but thay did move uy ﬁlﬁétriﬁiw
Lywe when th&y moved , (km&&&t&r}, |
The §33,000.00 xaumnﬁ pretiy Me o us,. ﬁn‘aﬁé

1%, but 1t wes about all we 41d havel and we 414 not wﬁ&t
to put 1% Into ocoyper. WYe would not heve hed saythlag %Qrt
with shichk to buy our apparatus. e auaiéaﬂ to aue«pt &
proposal made by the "estinghouse Compsny to put 1n aligl-
neting current apperatus, and glve it a trisl, How, alter-
natiag current had noe meter. Yhal were we golug W dof
That quertion wam soked of us, and we were loughed at, foy
presumiag to wee slternating current, wﬁaﬁ we had no m&&c#a

I worder how many of you apyreciete the process



through whieh the lnduetion motor of to-day hes gone sud

what 1t origin wes. You might find it interesting. You

know, the provlem of & woter to operste by alternsting cure
rent wvan spproached from the angle of superience with . ¢,
In 2. C. you, in effect, split o eircuit fnts twe, earry~
ing one cireult Lo tha‘riuiﬁ and the other o the rotor
through & commutator, ﬁy whieh the rotor §s kept in step.
Tut, they sald, you cant commutate alterniting ourrent
suteesefully; #0 how gould mltarmatiagfaﬂrrtﬁt be used
for this purpose’ |

The slternsting current motor of todsy ls attrie
buted to the methemstics) fmsplnetisn of Hikole Tesls. I
will try to Sell vou sewethilng, not of the techaleel pro-
eoss but the polnt of view, the angle, from whieh the proe
blem wes approsched. A ‘ |

| Those whe are slectriesl englinsere will resepuize 5F&$5’

the femilisr phese curves sbove. DNelow, we have a& rough
representation of an sighiepole maohine, or what it 1o
intended to be 1» s four~pole mechine sluiler tﬁ.ﬁﬁﬁ way
in which Uy 0. machines arﬁ‘aww fréguﬁﬂtly made .,

The exterior of an eerly U. O. machine produced
s maguotic fleld in whieh the interler, or retating portivs
revolved., The polnt of view from which the probvles wes
utta@k&é uez this: If alternsting eurrest, spplied ts
four poles, produces an slterncsting msgnetic field, then
betwaen such » time ag that and thet of %4hyﬁla. tws adjne
gent peles will reverse thelr polariiy, or rether sach pile



will reverse 1te polarity; and if this pole be bstween &
positive, at this tlme, ﬁhﬁﬁ at that time thie pole will
be n poeitive. In other words, vhile the alternsting our=
rwni‘prm@&wﬂa alternating magnetisetion, §t L8 progressive
fn the mnﬁ&a that » g#ﬁitiwﬂ_wagmmtxwaﬁi@ﬁ hore sl one-hali
Cof @ eyele becomes o p@uitzwd nere at the mext half. Tesls |
reasoned that tﬁw'ﬁaxwﬁiwn of the problem lay in rotetiag |
the magnetic field. lﬁ bv ¢, the &ﬁgﬁwtiﬁ field L8 stoe
tlonery; end the roteting pordlen is driven by the effect

of the commitetor. Tesla rossoned ﬁ%#ﬁ in alternating
eurrent you heve that retatien. Tou deo net peed any com=
mutetor, and you cen't ame It anyhow. Thersfore ibhe w@éu
netic fleld should i hﬂ made Lo rotate, and dreg the

retor arousd with it. 1P, now, & second phese be emploved,
1ike this, sad that phase, What 1s, anether sireuft, &
second eireult lu thet ﬁiruﬁiﬁ, be used to magnetize thw!
intermediate volle, aw th&fbawitlwm mognetization of this
eoll, we will may, reduces, tha p@ﬁitiva\m&ﬁﬂttlﬁﬁtiﬁu of
the next one rises; oo that th& pesitive mu@ﬁwtxxatiaa
.w#‘ﬁhxu eoll s moved over Lo thet, and you heve the utaé%
of a rotsting megnetic fleld. That ls, msaaniigiiy, the
lfumﬁuwaﬂtal fast of thv industion motor of towday. There
are olher gv¢%10ma in the luterics roter, between the
wgﬁiﬁﬁézueaga windlong end verlous others} but this le %ﬁﬁ
fundemental ﬁiff&@wzty-m&t in the development of the sltere |

pating motor.

flow, two pnaasﬁ meept two elroults, fouwr wires)
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and they sould oot belleve that ihe young glonte of elec~

trictty eould stand She handlerp of four wires o » oireult, |

belng aceustomsd Yo o twoewire eireult, snly, It le o ra-
ther strangs thing that for i@m.&@u% yoors the buslaess of
eiectricity balked at Lthe use of mors then two wires in o
gireult,

| Therefors, ?puiﬁ‘ﬁ whole effort, his dresu, bhis
yisian weg of the awaw&d phase heing prodused by ugiitﬁinﬁ
%ﬁt Pundaments phege. In etlher wmords, he wanled 1o tske

& pingle elroult of slterneting current, sud bWy nﬁlﬁhhiﬁg

1t inte twe elroulte snd intreduclng ints oue of them a |

somblortion of lnductance and sapscity, to shift the phese
of the current back &ﬁprmxiﬁ&&@iy 20 degrees. He never
succesded in dolng 1%, T hluk seme of you w111 wndere
stend why. You moy ahift the phase of the current Yy
the @aﬁi%i@a of capmolty end laductnnce, bul we have aa;ﬁr
yot learned how te shift back the netusl walls or energy
of the eireuit. The watts will remein in thelr fundew
#&atﬁl relation. |

wver tmOré in the wim&uw £$ o bit of o curdesity. |
1sihgu been, for twealy years, stowed oul of the wey, where
it cost nothing %o keep it. It 1o one of the 1litile metors
with which Hikola Topls labored with Ble con hands. “hea
£t wos' given me, twenly yenrs ag&, I wam told that he probe
ably worked on it steadily for several months Before glve
ing 1% up, The end pletes wers Lohen pff frequently and |
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the windluge shanged in the experimentsl work, Iven the
| eere was remuved and auaber éf new gores put on. It is
;;‘ merely o good, old @10@& to-put In the museus Q&ﬂiﬂhﬁ?ﬁ,

| but it ¢ & relle of a &ay which will never come ﬁgﬁlm,
It 15 @ dey which will be of grest luteresi 1o the future

historicn who will write of the &@%@lmymmwi of the gclence.

I want 4o way enother word Yefore leaving the mo=
tor. %e had s simple, miangle transmltesion., Ve were ioe-

terested in driving just one mill. Therelors, our apper-

. atur consloted of twe ldentlesl maehines, nemlaally cnes

haﬂaréﬁ norse. It sounds & 11%tle furityy nows~ one hundred
horgeepover generstor, one hundred horsespuwer motor, e
#till say hersowpowsr for moter; butl then 1t was horse-
pouer for generetor. Vhyt 4z 1 expleined; » minute or tey
agy, we 414 not hnow whet Rilewstie were. Ye hed not made
thelr sequalntence, yet. Jo sverylhlug wes 1n horss-pover.
These two machlnes - operaled st the oppesite

1

ende of the trensmissiong mﬂe driven by & %oxtam water %w& &

)

snd the other driving the mill. They were identicel, tnter= |

ehangesble, snd twmlva»ﬁ&iu* iramwalﬁﬁ,‘tawﬂtaﬂtm armatﬁrﬁ@-§

s $uvention of his Setenie wajesty. (Lsughter)., You dont

see them any more. Thﬂ resson e that geamerstors will break g

down, once in o whax&; and shon thﬁy A, yau want some ahanus

L3 prepalr the winding, some chance Lo pul lo & sew eoll. It
ia pracilenlly en Imy@aaibiiity pith & tee~tlooth sschiue;
begauze the colls must be wousd at the f&étwry; Thay are
highly lusuleted, and 1t §8 precticelly imposeltle to get
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them inte e machine without s#o dietorting them az 1o bresk
the {nsulation.

Ta had no transformers begsuse, without ecamutetore,
it wes poseille to @@nwratﬁ‘ut & sufficiently high voltage
for our purpose, three %&ﬁﬁﬁaﬁ@ volis; and thet veliege
wae handled directly on the mashine. It was rether nervy.

It wee three thousend volts thet we browe with the suto-

metic clroult=-bresker. (Laughter).

Curs was » grest souniry fer lightalng sud = grest
leeatlon for lighining, Cue point wes at an altltude ﬁf
sesrly thirtesn %haagama“ﬁﬁitx the other bt an sltdtude
of seven thousend feet. Thet differesce in altltude has o
bearing on the stmovpherie hintuv&ﬁmaat e did not hnow
1t wes almospherlio ﬁi%ﬁ%?ﬁ#ﬁ#a, i those daye. That term

hsd not been Smvented. FitH us 1t wee just plaim lights
aing, {(laughterii but it ﬁﬂmﬁ‘@iﬁwg with grent rgaqwaﬁeyz
T alght almost =ay with grest regulerity, when we were
ueing the origlnsl equipment, Ye did not have anythlng

iike %hwaa regsnt 11@%&&&&& arresters.

Do you wes enything ebout thet that 1eexu ke &
ghtanlng. arrester? 1% was & marble box of that shaps,

with tus holes in it, through whieh plekeaxes dropped. |

? ~ The polute of the plek wers equipped with pleces of arge
ﬁ lemp cerbon. The thaary fo very slmples~ beautifully simple.

The omyiaaiw& ef the diseheprge would kick out the plekw-axe

and bresk the arc. (Leughter) Of course i1t mey have hel come

bearing that there would net be any axr&aata& till there
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weg en are, and thtrw'wwwxﬁaat Lo auy ere $il1 the ploke

axe lifted. U may have worked sumetios shon we did not kuow

12, (leughter; &iaﬂtﬂiﬂﬁfﬁﬁﬂ‘th& bene of &u?‘ﬁxlatcnca.

Af'ter rﬁﬁlﬂﬁin$‘§hﬂ gonerator 5@&2& & Tow Limes we hed @

very fine motive for avelding thelr breslidosn. ﬁt Lok up

our gensrator and metor and pleced under thes fnsulatiag

platforms made of 4 x 4 oak pleses, bolled in peraffin, |
T have besn told & grest many times that you emut j

pereffin oek., You cant parsffin suy weod. You eau euly ;

plagter the paralfin on the sutside} butl you dast drive it |

Cime Ve hpd Yo drive iv im.  Yo our eltustion was thet of
the elephant. You have heard tie olQ guestlead “When dees

|

the slephant €lind o tree?® “"Uhen he Jug t0.” We dlscavere |

sd thet by runnlag pereffin et a 1itile abeve the Bolllug
- pelat of waler, for tweatyelour hours, we could &?iva sut

the mater vayﬁr’tram the uti#&ﬁé\mmﬁ alfter driving out the wa(&r
vapor, the other vepors whleb followed were condenssble, and
would eondense when ohilled. Therefore #& kept the sticks
under the surface of the parsffin, submerged, untll the
paraffin wee oold, until the sticks were cold sil the By
through., e discovered that the veouum forwed within the
£iber of the woud, and soaked the pareffia in Lo & depth
of peveral inches~ glesr through s Vhree-ineh plesk; end
I thiok that fe the seurel. AL 8ll evenls, we heve had po
aiffieulty in g&rwffiainxgaaﬁ or almort eny of the mon=-fat
woodn, anl do the pavalflinliag wu&&ﬁmﬁfulzy; te uped that

fn puttiug down these foundations under the mechines, and
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i1 greatly reduced the diffioulty from lightalag. St411

wa had lightalng, sad our ingenuitly was taned ﬁﬁ‘fiﬁﬁ oot

means of handling it. This represents the Mot ;uﬁaoaarul Fig-7
liahﬁnimg srraster that ever wes btulilt. It L¢ & very come |
wlex mechenlem, - I% consiste, Just as y@u,aaw,‘ﬁr @ pore
festly plain sommitstor sulteh, sach terminsl of the com~
mutator sounectsd te & fage. The eperation is delipghtfully |
simple; but 14 réquires two attendente to operate 1, (naugh;
ter), one to stand with a peraffin stiek, s push the | |
tongue of the mwitch mlong, at every siroke of 1ightalng;

the other to follow  up | and replese the fuse,
(Laughter) K one Yime we were operating slzty polute,

asd we hed to pul on amwt%a% operstor, (Laughter). law,
that ie no Joke., It wny ﬁw joke to the boys, fer they wad |
ts work wery fast, (Lsughter)) becouns lightning u&ramem |
would come in, sometimes, four oy five & minute, oF aaar&a,i
that mee not Llghteingy 4t wes only simospheric aiatagh- | z
anoe; but, av I heve explsined, we ¢1& not Rasw the differ- %

. |

ende.
e tried meny &wﬁﬁmw@ to flogd somethlng shich
would be automatic, ov at xw&at would net reguire se meny |
_agwrat!*&m. Here ip one awhumw, It has some merit, This ifahf
is & half %avrwx, with o um%&l rizte in the be&%wu, greumﬁu |
w&; & ehunt from the line Brought dovn serose tho gapi and |
thle fs laid perheps 1/84Lh of en luch lute the liguld,
ehich ir eimply o selt solution.
The theory is thetl the entrsnce of the éischerge,
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tended down te the town of Telluride, or rather the mals

the epit of Lightnlng futve the »ater, would blow the water
away snd break the sre. I fv o fset thet 1t will work;

bat 1% ie reather exectiog in Ats dispoeition.  The water

must be Jjust ot the right hefght,end to gel the best resulte ;

must contsin Just the right soount of sel4, The exs¢ticue

are rather sunoylng, Aa e very dry csuntry, where the eve- é
poration wee sufficlent, so that sdditlonel water had to ?
be suppiled, about four or five times & ﬁmﬁ to keep Lhs
surfece Just right, | | | |
H rwmém%wr & rat&mg ame Ling &ﬂ#lﬁant. Yo h@&. f

one of those outside of the statlon, down in the flet,st
the river, wmhere the grass wes groviag very Xuxargeuaiy.

sl & herd of ¢atile ceme down one dey. There was oune

very boistrous old bull whe teak s Faney to that, sod he |
wented o driak gut of that weter. It heppened 3&&& &t |
thﬁ fngteut thel we were ha?tﬂﬁ a\lsttla‘$kaﬁ&ar slorm, |
‘ | ‘ | ;
The effect on ble ebdominal musclen or his dlestolic setion |
was Lhet the curve was very streight. (Leughter)
Tt 1aj$wttim%;m Iittle 1ate. I dost think I will
troutle you with tﬁat,‘ | | ‘ ;
Tou may be luterested Lo ﬁﬁVQ:mﬁ axp&g}a‘wm&t i %
believe ¢ the old gr@mafm&%or'¢f 81l of your $¢§£ﬁ1 awztsha$§
teday. The flret eerlel switeh, whwn o krm&aﬁ 1ine ves oxe 5

line extended, leaving the w1l on & brongh, §% bevasse
necespary, waeuever there wiss trouble on the 1@ng&r 1iue,

to eut 1t off, so thet the mill could operste. i¢ hed a

Fig.9
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millenen, Jeorge Clements, who was a very lagesious ehoap,
But also ratber dering. He got tired of going down o the
Junetion pole to cut off thie line; sad the lineses and the
troubleman got tired of heving to go brek there and dres
that up, conneeting 1V wp sgsing oo they sel up o a&wa#ﬁ
pole, in wlater, so thel the sounsction cuuld be mede by | E
Jumpsrs., ﬁaw’%ﬁh% s & very ratlonal sort @f'tkkﬁg to do. %

It s done now, right slongi bul resesber we wers fﬁﬂl%ﬁ@

our wey ln the dark. Thet fmvestlos Bed not taken gk@gé
at thot time. This was the Invention.

Vell, e Tprisg came ou, thins #ﬂ@ﬁmﬁ pole having
bean set aboul thirty incher in the grousd, ths grouwsd
thawad out and 4t bevems very leose. Jeorge ot 2 bright
fdon., He wmeid: "That ls the use of ¢limblng wup that &ﬁakay;
pelie Yo open the jusmperst? He twisted the ends of the wira.%
heve, snd hrought them down By thet they would mest 14 that é
mmy~4 thia one snd thet onewes and procesded sluply o push
this pole #ﬁ agelnet thet, {&mughtﬁr} Tith 8 plike~pols
on elther »ide to a%#&ﬁy'xﬁ, and cne behind 1%, he held 1t |
up. George would clese the #w&%&h bﬁ taking the repe iu
oune hand snd Lhe pik&*ﬁ@lu fa the stber. Mo could push
thils pole up or back sgelnet the other pole. I there
happoned 4o be current en the ilne, when the swlitel wes
open, 1% was all vighty sisee the are &éulﬁ\?i#& through
all outeaf=doore. o herm doae. That setuslly worked.
T think 1t worked for several yesrsi and the saly laprove=

mend neds in 1V waw tﬁ‘ﬁrvvtau 8 Little b#t}arle#ﬁ%&at 2t



t#a& éeanz. because George occazionnlly wmould mot get the
suiteh somplotely closed, and the ere would et off thyi
wires. {(lLoughter). |
Long speus were a problem o us, becsuse we were f@i‘?
in » envwslide sountry, shere ihe dlvides alunys invelved | :
a sonsiderable wlant on elther slde; and they wers prac= |
tieally bere rock, whers snew would siweys slide before '“?f
melting off. It was nebessary im oroselug those dividesw- i ‘9;
_and we had seversi to %rwaM*w %o make spang long enough i
to resch from the twe polnts necessarily free from snouw o
- #ilde interruption. Gne pofnt wes the extreme haggiﬁnﬁ
‘-‘%ht other polint was near wmaagh from the bottom to be
sef'e from the enowslide, That 1o quite an underianiug
tn 8 mountals range, partisulariy where it rﬁﬁ$ %y Lo
thirtean thousand feet slovation. e hed ceversi speus

of twelve hunired %o sixteen hunired feet, I belleve, I
shall heve to be o 11%tle careful sbout these Figures,
‘becausre I notice that sne ﬁf-my old friends, e kn.@aﬁa*
cinte, is listening to me. He might call me down. Bat
ae I recall, we had 2 spon sixtesn hundred feet. |
; How were we to gupport such a span’ 2vidently, e
% ordinary insulstors, on ﬁﬁﬁ&mﬁry plas, would net stend el
the stralng tut by slasking the wire down, ae 1% wan sle j
ways poseidle Lo do, 14 wae gquite feanible o run » epen
of that length, without exeeeding the elastic 1imit of

| the tonductor Ltpelfj yet, mot withoul exceeding the

i
[ |
l’ | | 1
i £ 1
B o




etrength of & more or less weskened locust pin. %o we
coneeived thie notlon. There is s eross~srs with a rov
of plus, insulators, stuck im 1%, and o swell wiree Ok, I
fanoy Fo.8 or No. 10 supperw= thatl wss used for essh one
leoped around eaoh of these insulstors anéd brought back
to & given polnt, here. Ve bad these lusulsiors; snd the

‘wire hed to yun thet dlebasse end back. Ny combinisg

those and by pallling thes at su even tensien, ui&a Bl
&maﬁ bere, and jolning thesm en to the 1line wira.lwt wers
sble to distribute the straln on She line wire, evenliy,
among ell the lnvuletors snd pins. Then the ¢rossesrn

was carrled up sn iron arsature, up hove %o & psint in
iine. MHowewer, ithiz line should uot be there. Thst 1é
wy mietake, This une hinged at this polut, o9 thet 1t wex
free to move up mnd down, for the alignmest of the spen.
Tome of those were in operstlon not many yeers sge. Jome
of them were in operstien for better then tiftpuﬁ,yfarak
end 1 dent wes mnything wrgng with the scheme; in fact,
T would rather prefer thet scheme to some of thess stralne
of insuletors which I ses sbtrung out around this esuntry
now, 1 think they ars ssfer, perhape,

"her: we got o stome censtrustlon it wes quite
& problem t¢ earry thres thousand voltis, or 88 it becase,
8 little leter, ten thousend, through a stone well. e
bad none of these iﬁﬁu!atarw whick you have pow. ¥e had

ne poréelals tubdng. I¢ wee ot made st thet $ime. Olaes

;%%;zv



- with the mechine. Thet ran 80 well thet wve 41d net bother

. § 8

sas very friedle. Uften glass lusulators would otend ﬁ& |
your desk snd oresi, u&i.t§ thelr iaaaa@ww.‘aaut from sheer ;
faternsl utrﬁunué; but ﬁl@#ﬁ wag the bLest we h@a, for meny |
parpases. Ou thers sgela we used vak, = 6 x 6 oak plece,
with » hole bored through 1t and peraffined.. You see,
boring an ineh and & hall hole through o & » a'aik pleve %
will give you a little over that, whon dressed down, Just
about two lnehes, par%ap&;»@f pollid oak} and that, parafe
ftne& sarefully, thoroughly, will genersily etasd up te
somethlag 1ike ons bundred thousand velts. Ve dié net
know that then, becauss we 14 not kuow whst one hundred
thousand volts was) bul we Mnew thet It stovd. Inside of
that we put some hard rubber tublnpg, which was #htﬁiﬁaﬁi@,
and lnslde the tubling, Olark wirs. : |
Te 11lustrale the logenuity thet we hisd 49 exere |

elee, on Yhe veonslon of recelving & lerger wster, a twe |
hundirel horseepower motor, it came without » eollector rim@,;
and we hed to operate It ab omve. o had to bulld a eole
leotor ring. Ve took four or five pleves of vak plank, |
two fashes thick, paraffined, lald then cressegrsin, and |
plnned them together, with osk plus. ¥e guﬁ them in & |
11ttle, old lethe we had, and turned them dows to » reund, Fig//
with grooves, wownd é#@ptr‘wtrmt in the grooves, flattened
Yhem down with & hewser and filled 1t wp ni%a golder; the
ende of the wire belng as 1llustreted here} oarried cut



1o takeo it off whon we got owr collsctor ringe., It rean
for two years. Vonderful things cen Le done with & lxttia
ingenulty, together with é&%&ff&n, onk and patience.

“hen we ®larted our tramsuisslon we recelived
semplen of lasulators from verlous sources, aueng thes au ?9?JZ'
fnsuletor desigued in twe pér&s«- the lower part s saucer
through whioch the pin came, the ssucer Lo be fllled witn
oll, o provislion waa,maén‘ta prevent the oil all sonke §
ina up lu the pla; but that weuld have beon = small matier |
if the 4irt and bugs hed ever permitted 1t te get inte the
pla, | |

It wae ﬁtrmﬁgw\ta nate the polat of view exprese
sed by different euthoritles ss o the proper fasulntor

- foy us Lo usel aueaunag &ftwaﬁrmﬁ, such en waderteriog

as thres thousnud volis roqnirﬂﬁ wn expensive lnsulator.

Three thousand velts was aummthim@ swfal, A btal war aff«r-
od in the Colerade luaialutwru. providing thet we must put |
o fence sround every pele. It did not poss, kuﬁ there were f

plenty of people thel thwmght it cught p&&a,

After a goud denld af'auﬁssznﬁmw that is sll 12 @mmcw
wo docided to try out ordimary Yestern Unlon 3asmsntara,
the 1itsle glmes fellows, and they warmmﬁ all right. Ve
d1d net nave, hﬁmavnr, a8 much traﬁ%le then ap we had 1ster i

with higher valtugna umm magh mors expenslve inpulatorsee

somethling aboul thet tlzs; not the but the longe

dlstence fnsuletovs.



| | ‘
| Later, we ﬁ#ﬂ&@pﬂﬁ pome of ﬁhwﬁﬁ, b&t they did
not give any betier rww%l%; s0d that was & porﬁ&lain ln;
sulator that was spoken ar'Vﬂry'htghzy¢
&hﬁ?’ﬂi@ not Wew how to naie §wra@;aia.ia %h@ﬁ&
deys. Those insulstors would slond on the pins qaﬁ &raak
just the seme, from sheer oneriness. | |
T dent soem tﬁ hnve one vheteh &mro. %hut I bhat

i&.ﬁlnd to thow you,

Afborwerd, ﬁhmm we wentl to forty thoussnd velts,

ap we 41d here lo Uieh, we found 4 neseseary, of sourse,
to go to an sutirely ﬁiff&rﬁﬁt‘iwwulmtar.. %riar to thet,
when we went to ten, we adopted s glass lusulster, I eup=

- posg that wse Lecausse @ﬁaﬁﬂ £& trepepereat, and you ¢ﬁu}ﬁ

wge ﬁﬁrwwgh ity and 1P 1t wew defechive, yaﬁ.cauzé thro%
1t out. That wee the grest adventngs in glsss. Perce=
laks you eould not see threugh, and %&w%parﬁalﬁiﬁitﬁmuu

lators were sometlismes full of defects., Thet type of lnsue

letor carried ten thousend volts withuut & pariiele of
troudle. The manufnoturers of glsss lasulators, by thet
time, had laarﬁmﬁ T anﬁwul them, &9 that 1t eurbed their
viclous tampar. Tﬁﬁy would mot stend on your éa&k sl
avaa&,a&y‘maruu

The next step, te ferty thoussnd volie, stuspsd
ur on the gquestion of an lneuletori Mut 4 sppeared to
ug that the betller part of the lneuleting of pale 1line

econstruction, perisys, rested in s good pin. Therefere,

i

|
|




on

84,

we maopiled a speclal, lemg pin, peraffined, snd used at
first the same insulator.

“han we osme %o bulld ever some of Telt Lake's
salt ground, here, the old devert bed, snd got Inte salt
storme, wo wers st with & very serisus diffisulily there.
The insulstor wes mat‘a§$4ﬁ@ta.immﬁ therefors the poles
would burs. The current would lsak down over the pine
in eplte of tdelr peraffined condition. It weuld get on
te the erose-srm, ané wherever thore was o bit of metsl
it would buran. It wes oustomary te put on br&@im, Just ‘
the ordinary breces, snd wherever s brace toushed & orose~
arm, or the pole, 1t would Durs, become cordonized, asdé
where Lhe crosswarm grovsed the pole, or wae bolted te it;
it would burn, | | |

Ye bheve any quantity of plotures tsken of verlous /4

psles plong on our transmisslion here on the flate of Utah, |

Te get awey from this trouble we adepled o tall
pin eenstruction. ¥ dent meun twelve or {ifteen inches
I mean we sdopted & conetruction eelilsng for twenty-four
inoh plng. They wers paraffinedy one wos set in the top
of the pole] the other iﬁ@ in the eroswesrm. The oroges
arm wes morticed through the pole. I thought I had that
sketeh haéa, but 1 haven't. The cross-srm wes mortised
‘%hkwu@h the pole, becsuse we ¢ould pe% use braces. Thet
wves iren. To get ewey frﬁw.%n@ use of all ires, that
sonstrustion woried v&ry nleelys tut it was rather wesk.
It would not do o string very heevy conductors on such

e
L
| e
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38,

fiimsy plus e that. So the last step whish we mede was
the adeption of whel is knosn se the Twelve Tee iﬂ&ﬂi&%ﬁfg
I believe the Utoh Tower & Light ﬁaagary s 21111 using
some of tham, now. It tekes & shorter, stubdler pin, bv£§
i Lamuleting grapwrﬁswa are very fine.

It ﬁ&&ﬁlﬁ be recelled, however, that ﬁurin% &1l
these yesrs, the poreslala peopls wers siudylng poreelain;
26 thet ot the end of this perisd we wers a%le 1o get pore

‘eeleln which was resily dependable.

Hemember, thiv is e develepment of the lusulster
8¢ woll an the fovelopment of the need for it. I wﬁvﬁﬁsu
that 8¢ far sz thin subject alene 1s coucerned, one misht
contisue almost fndefinitely; $ﬁt I abserve %&mt?! heve
sxcesded even that hour, sad I sald 7 could tell more than
T knew fn an Bowr. Yet, I have kept on %a&xiug.

Bafore ﬁlamxn@, I want W glve eredit teo Wr. Duckier

for nie kindoasss in seslsting me with the 1llustreaticus whseh’

I wented in order to muke dome of my polnte elesr. I want
te thenk him, publicly, for Wie kingness; and I theuk you

ail for your gsurtecus ﬁ&tﬁﬁﬁﬁta

{ Fxtandes applause).
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