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^ MX 10, 1869

Roy S« Applsasan

This report «as UBasrba&m for $3a& ^tirpose of

Kid Kstic«al BaHt Sei'vice ca& caari^ oat a stated objective

in the cfeevelopneat of tb& Soiiea Spike Bttlcmal filstoaric Site

taff stated ^K^licitly in the CteBgresslssal lsariags,"boi^i i a the

House and Senate Interior sad InsMLar Affsiya Gcnaaittees, during

«M3ffliia0i«ttiea of ths Golden Spika b i l l i a ttie 89th Congress, 1st

Session. I&e ^ i l l vras snaeted as Public iaw 89-102, approv&d

Jiil^ 30, 1^5, authedriUlBg the establisijaaeat of the Golden Spike

national Historic Si te . jj^Jfeariags[indicated that ih& scene in

•g&ich Union Pacific locosotive #119 and Central Pacific

#5o, Jupiter ffiet, pilot to p i lo t , a t Frcmontoyy S^rsaiit in tlie

cereiJioiiias oa J&y 10 j 1869 aigoalised tbe completion of the f i rs t

transcontinental railroad t should be reconstructed.

two locomotives tliat ms% at Promontory Stuamit v i l l bave to be

represented ^y replicas i f the Cbagressioaal inteat a«d that of

the sponsors of tHe lagislation is ta be carried out. The

ceutemial date of the eojspistion of t&e f i r s t trsaiseontinastal

railroad at FromssBtary Stfflsdt is SS«y 10, 19&9* 33» Congressional

inteat aa evidenced, at t^e Uearisgs is that tke Bational Paris Service
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should have i t s aevelopiaeat of the area for publie use substsntially

caapletf by tftfet time* f&ls includes the presence tliere of

locosotives s-eprtsentisg the two historic engines, on a stretch of

•teaefe, a t the s i te of the original ceremony a hundred years a$s*

The legislation authorises tlie appropriation of not ffie^e t&aa

$1,163,000 to include cost of land acquisition and development of

tn<s &ra&» Eiia stsm iadi^des an estimtetl $200,000 for obtaining

eitbsr original locomotives or the manufacture of replicas of

Jupiter and #119-1

report atteirots to set forta tiie prciglesss involvBd in

tite Jupiter - #119 msetiag, and of determining whether i t cart

vithin the approximately $£00,000 tbat i s ejqpected to lie available

for that purpose. la assusaing thi3 undartsking the Jtationai Park

Service has 'oefore i t no precedent, beeause never before has i t been

involved, in providing so cojsplex and sizeable aatique roac3s±aer5r

whicla i s no longer manufactured in this country, ffizm the writer

undertook to prepare this report about seven months ago, the 2!&tioaal

Service did act ev^n know tfte uasie of tfee ffisaufacturer of the

Central Pacific locois»tive #60, Japites; aaet aae alleged

who had been consulted on the point gave an answer tiiat

proved to be entirely ei'roneous. 'Shis report has h&sn pursued as

1. Soy B* kpvlem&n 6-paga meiaoraiidam to- Chief, Bivisioa of
Interpretation, Januaa-y Ik, i960, analyses testimony of the Hearings
on intent of legislation and cossmitments of Bepartraanta.1 and EPS
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1, 3ftere la sot available either la the TD&ited States or

locomotives s&ail&r to Japiter or #119.

to "be

2. Bi order t o aamifaettt3?e replicas

for AGGmtwatf of sregrodcajtios

#119j iRHefê Jiig or

wil l

staM

of the two

« Stieh can fct prepared ^rcsa tbs basic sourcs

assasbled ia tu is report. $&is i s aot <mly ajr

juagtaent, t u t » o ^ lop«?taatly i t i s t&e ^uc^aajais o^ several of

the l>est iafozsaed experts ia 1^is f ield i&m 1

A mechanical draftsiaaa, es^erieacad in Qraftisg of early

railroad aad loccajjotive egja±^aaarti,wili fc&^e t o fe© en^loyed to

ma&e these toawiaggj, usicg the material p^eseatsa In tMe report.

X a& prepared to aa&e a recoEsse»d .̂ti<wi as to the person

«flK»a the Servlee s&e-uld &&t&r iato a eant3Ktct to &> this

I t will respire a jsoath or more of coatiaatsis work to

s. Sbe est&sated costj | l ,500 * ^ 9 (

Hhen the Goastructtio-R ds^wisga are finished, ec^iea should be

seat to a swaber of prospective ir^ajtacticrers to obtaia tentative

or estinsttes. Only f̂een these have been ^eesivie^ will the



Service know the probable cost of obtaining the two locomotive-

replicas* Ail figures used tiais far are w r t n l s s s , or nearly

so» I jna&s this statement "bssed. <m the fishings of this report

and of coj^ifesrsations ndth several railroad officials , and one

jnanufaeturer of related types o£ equipment* !Ea# Service

given Ia dewlopeesit costs used in the Congrsssloml

was 1200^000 fof- bot& loeosioti/v&s—aa sveragg of $100,000

This irais for a "shell" > and not a mirkiag ecgijie. I doubt titat

this u i l l -gpoYQ enoiigh ualess smmifacture i s in & foreign eou&try.

» t^ien satlmates of cost have been obtained in. the asnsei1 outlined

above, Service <lecis£ba& ^111 feave to.ise mad© a t once o& whether

to process with sarajfacturSj sad 1^B entire interpretive

of t3ie area foraialate^ withcsut Selajr i f

goal of, Jt-̂ y 10, 1969 i s to be met*

7. She best informed opinion, !>oth -within the railroad world and

among private students of th& stessa locomotive t i» t I Isave

consulted, favor a a careful and authentic reconstruction in the

replicas if they are urtderta&en, rather taan an asaasejsent park

or Hblly^ocMi standard. I take this view. Posy other i s not ; .

iiorth the f ixia&cial cost involved and raould OQ below our

announced i&tegritjr in the field of his torical preservation and

interpretation. There ia a large and growing awareness

throiighout the country of th is project, and strong

for the making of tfee replicas*



Sjet&od of sx& Beseareh

k trard as§r h& in order to explain the asthod followed in pursuing

this study, siace a t tbe outset 1 'kxamt very l i t t l e about the

technical charact«ri«ttcs of tfee 1869 locomotive or ^fcere

aiglit be obtained quickly, I l^td no i&sa of ^ethso? getting

a^^era needed would take a day, a aaatk, a 5rears «p isdeed

tliey ever would be £ort&coaiag,

% f i r s t asova tias to go tft the liteaa?y of tia* Asswsi'latlon <xf

iser ieaa EailroaSSj ia tlae Steaaspertatioa Buildiagj 17th. ai«i H

Streets» laj^s i a WasMagfcoa* ^be Associatloa has oas of tJsg

aad jaost complete reference l ibraries ia the w>rl& oa Asasricaa

loccE©tiires asd railroad history* In a aesles o£ v is i t s t&ere

i a discusaicaas wltfe s^tff £iei3feers 1 learned t&at 123© library Smd no

working drawings of aay locoBEJti*^ of the period, t&% historical

photogsaphs of the lorosotives $s traare int©yejsteclf.ia> aad that the

answers î re sought t?ould mt Tss faryic»i8ii2s tiii^^iy ^̂ ôrn their f i les*

With the help of Mrs. Howla&d at the Mbra^r X did hav^ quick access

to c«rtaia p^slisbed sources. Sfcs* Fraajees I-feilla\ir of the Ptiblic

BelatiOKS DeparSaaent aad Mr* L. t . McSougls» recently retired from

the Association, gave 3^ valuable references to l ibrar ies , special

collectioaS) and authorities on railroad history asd ear-ly locomotives.

This was a valuable hel-p and saved me much tiae*



Acting on the suggestions received frssa the staff of the

Association of Eailro&ds I coatiaued ay se&reh Vy visits to several

of the Eiore likely Institutions, collections of railroad jaaterials3

and by correspondence with many authorities in the subject across

the country, the .American aal^Sjggf aa& locomotive Historical Society,
Z'J,

with headquarters in Baker $J&£J& Harvard TJaiversity, has bees helpfuls

aai particularly through its Pacific Coast Chapter* of which, Mr. Fred

A. Stiadt, of Kenwood City, California, is cfca&cmn. la S&rch at its

anaual sieetiag and dinner, the Pacific Coast G&apter of ths Society

the #119 an̂ i <J«piter pyoblea confraatiag the National Park

Service. As a result, Mr. Stin&t aaked Mr. Gea*ald M* Beat of Beverly
California, . ffitdeni 7^<->ft'c Gsst

Kills,/a recogsised railroad historian and ̂ vice-presidant of the
ri <j/so ifice-Aai*-yn3i\ of

to assist us in our work,

Mr* Best ijaa dorie so ia eorrespoadeBea asd la giving a ftxll day of

coafgreace with a© early in.S&sr a t his lioae* His assistance has

graciously o£f®zQ& on a coatisaojag te#is as needed. Mr. Best

'Pacific

has bees of issgortsnt assistanes to

person who should be iseatioaed ,specially as having given

freely of his tijoe, knowledge* and ia sures t ioss i s Hr. John. A.

White, J r . , Chief, Laad tj^aosport Uivisioa, Satioaaal JJusetun,

Siaithsosiaa Insti tution. His assistance also i s available on a

coutinui&g basis .

body of the report, ia i t s references aad footaK)tes, will reflect

the nature of help from many others persons aad iast i tut ions.
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tits t»a locemtlms f&at ar$ the

±% stay X>$ mix to describe briefly the

botii tha #119 and Jspitey fel l*

M typical of the

wxefams in the tern refer to ^

tha f i re t a ig i t refers to the aassber ©f

to .th* mailer of a^iviag ^iieeis, end.

©f t ra i l ing tru«k wheels beMM tjie

d3?ivers, 53lia sseaus that both t l ^ #119 and the Jupitsr had U small

and i» Rivera , but ac>

coaeeara of this.

typa into

pilot Steels s ttet secraad

tiiir4 digi t t*> tfee

Tim f i r s t J*-4-0 steaa Xoc<saotlv« .t?as baUt ia 1837» Kie year

before, in februa^r, JfeEtry S* C^a^beil o£ BiiiadelpMa obtaiaed^ a.

aa 6-wfe^sled <a?igiji9, Whee l truck ia tsoat and 4 4rivia

^aiass Brooks of PhilaclelpMa began building t i a @»gine a

latap, aa4 i t ^as cos^letsd ffi& B} l83?»2 Bds -rfas the f i r s t

of i t s t^p«, aa£ f̂ Qia i t derived tlie two locomotives that mt a t

m& a l l tlie i®ay thousands of ths Standard Americaa

that operates! i a tlw Sfcited States ia tb^ las t s ix decades of

the

. Ettstor:^ of theZsmis 3?, Pesle, k&+. aed c^apiler•>:
i l lustrated *&±t&. original eKgravdags,
hi 88 ft6 M

ĝ  g g g , T
Scott l>ifcliBhing Co., 188/, ft6^.- She f i r s t Mt-G Ha4 18 inch
with a 12 inch #±sfeoa st2tskQ3 Mt- iach driving wheels,,
U? tons.

3ti
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Because the k-k~O engine became outstandingly popular and

successful, it became known as the Standard American* It was built

increasingly in the l85O's and through the rest of the century* It

was the type commonly in use on American railroads during the Civil

War period, the subsequent period of building the transcontinental

railroads, and the great period of railroad expansion in the United

States. The Standard American engine was used in decreasing number

after 1J?OO, the last of standard gauge being manufactured in the 1920*3.

Baldwin built two k~b~Q locomotives, 3-foot gauge,for lucatan Railways

in July I93+6. These were the last built in this country as far as

the writer knows. There are no lt-4-O's in use today on regular-run

standard gauge track in the United States or Canada.^

All the early famous manufacturers of railroad locomotives built

the ^-4-0. Such well known firms as Baldwin, Mason, Cooke, Banford,

Rogers, Schenectady, and Hinkley vere household names In locomotive

manufacture. Three manufacturers (Grant, Sogers, and Cooke) vere

located is Paterson, Hew Jersey, at one time. At first, the locomotives

needed for motive power to serve the developing trackage in the United

States vere made in any large machine shop that desired to undertake the

task. For many years the various B»&er3 incorporated special decorative design i

3. Paul T. Tferner, "She k-h-Q (American) Type of Locomotive,"
Bailway and Locomotive Historical Society Bulletin Ho* 35, October 1935,
10-3?, is perhaps the best discussion available of the origin and sub-
sequent development of the ̂ -4-0 in the United States* Also of some
interest is. H. L* Kelso, "Eight-Wheelers," Bailroad Jfegaaine, February
1957, 18-27. &tr. Gerald M. Best to Roy E. Appleman, August 10, 1966,



and other features i»to their a t f i r s t crutis models. Siilia® Masoa

of fatuatonj Jfegsat&ugetis i s generally credited with

classic design of tb$ ataadar& /taerdeaa 4-4-G, She Stasd&rd .American

Is ideatifiad tsdtft the doldLsa Age of railroading i s tite t&itad States .

^o other1 jtoassotive desi^B, steas or olii^fisriae, Ijas ^v©r iield a

cosEf arable plaea ia t&© histosy of railroad cspsratioa cfver as- Img

a pe?iod of tij»$. to& aost stadeata of the subject ^aiataia that no

otaer iocaeaotive t^pe ever approacbad i t as a creation of bsaatsr.

Both the Jupiter aud the 119 ware i^prsaentatives of the 0o24ea Age

of tJae Stacdaydt Jtateriean

la t^ie hey-^tey of tb» ^ericaja 4-4-0, the locaaotive i?as ia a

real sens^ a bandicrafted thiag of beauty. Stere yer® aany

ataaufactureE-s of tiis early loccaaotive, t&e industry resers&liag that

of the automobile ia i t s early days *s?efore tfte shaSsedonm eame that

in failures s saergsrs, and the emergence of only a few giant

Si 'Shis early stage aay big saacltine shop eouM

tho siarmf&ctayo of loaoBtotivd^r and aacb had i t s

individuality in desxgs m.6, d«caratia»#: This vas sartssdl^ so ia the

l86Cs whea t l» Jupit©^ and #119 sere bu i l t .

the locomotive of t&is ti&e was high^r a t t ract ive i a the

of i t s boiler jacket coveriag of Sussisa iro&? red

pi lot or cov catcher >
A

ofa

cab of
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mlasafc, gold leaf let tering tax green, as& ©a&erally a paloted

or figure oa the headlight ^dsaaaEbosc* So give the? final

there was a l iberal use of ^rass as a 3saterial? and tfcis was

and . glesaaed li&e @&1& i& t&e staas&teei» ,®^ locomotive

engineer &£ t t e pera^d paî iej?«d ilia eagiaae aacl Isept I t eieau and

bighQjiiolisbad &s <me •would. ̂  scssetMng lie mags proud of asd

to look aJsmys a t i t s best . . : 01&-tiiaeys say ssa4 have ^recorded

i t was asual to see an eagijaeex' mife cleaning, and poil6hi«s his

loeoootdve •sfceaevier t t e ti^tla atogped aad im i&& a» oHgortonity to

do so. •• •

Xt should be Itept in mind that froth #119 and Jupiter were new

locomotives> only a few jnoaths in service, wJisa they jaet at

And one csm be stc?e they

best os that occasion.

groon^d to look thei?

The decorative paint, schemes of iocossotives of tMs .iiaae caa

be se^i in, iscm^yous Ciecrier aacl Ivea lithographic col^r priats and

color prints shoeing locasotives of the period. Although none

known to "be in existeace for either #119 aad JTupiters i t is

e«rfcais..t&at tb^^a two followed t&ss genei^l practice ©r th®

aiwi ¥ere s ia i la r in declaration* ̂

A fsw exaa^les shearing the hi^ily 4ecoratiYe character of the

^ aa^ l?e of interest* SSiere follows a description, of

Paelf ic locoisotiye #1 , the Goveraor StaE$Qj?d» looked like

i t was sew in 1863*: ;
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"On. Sovember 9 the cannon saluted the Governor Stanford in a
heart-stirring suit of paint, ea it chatted along the track
for the first time. Hhe vood-burning locomotive, about twice
the height of a tall man and 50 feet long, included its maroon
tender, was a splendid sight. Its four driving vaeelSj, k^ feet
In diameter, vere bright red, with a gold star painted on each
hub. She driving rods and pistons were of brass, butter-colored
and glowing in the sunlight. So vere the bell, with its orange
clapper, and the bands that girdled the gray-blue boiler, She
locomotive's cab was maroon outside and apple green inside* Its
name was painted in sold letters beneath the windows, whose
frames vere the color of ripe lemons. Vivid green fenders hooded
the driving vheela, and above them on each side of the cab was
as orange step for the erew to use for ellmbing aboard* The
smokestack and wooden slats of the cowcatcher were as red as
the driving wheels, fhe headlight was maroon, vith a fat
kerosene lamp sitting inside in front of a glistening reflector,
ffiige gold initials, »C*P. SUB./ decorated the tender's darlt-red
_sides, which bore a chirpy stripe of orange along their base.
Locomotive and tender, when carrying a fall load of water and
wood, weired k6 tons." *

Schenectady, which built Jupiter, constructed the Commodore

Vanderbilt for the Bensselaer & Saratoga Bailroad in WJ2, Here is

what it looked li&e:

"Her drivers were a brilliant red and the spo&es striped with
gold, with a large gold star on each hub. Smaller gold stars
adorned the wheel rims. Her overall coloring was green and
red, gold-leaf lettering in script. Portraits of the handsome
Commodore himself were painted in color on two sides of her
box head-light." 5

k, Alfred W. Bruce, The Steam Locomotive in America: Its
Beyelopiaent in the Twentieth geatury, Jfew Yorft, W. W. HOrton &
Company, Inc., 1952, 39-40. Hereafter cited as Bruce.

5. H. 1, Kelso, "Eight-Wieelers, * Railroad jfegagjne,
February, 1957> 19•

Perhaps the best source for a study of paint and decoration color
schemes for the early locomotives is to be found in the color lithographs
issued by the various makers for their locoiaotlves. See John H. White, Jr.,
"Locomotives on Stone," Snrf-thsoniaEt Journal of History3 Vol. 1, Ho. 1,
Spring, 1$6*6 for the best discussion of this subject. Charles E. Fisher
in fhe Hallway and Locomotive Historical Society Bulletin, Ho. 35, October,
193^ 38-51.> gives a list of lithographs.
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Another writsr said of tbase sa^ly loecaaotivea, w?or

f Victorian design the American Iocoi3otiv« of the

ean&ot be surpassed. What colorful characters t&ese engines were!

*Efaey wore bright paiat and "brass trinkets and their proportions

gave tŜ ia a distinctly theatrical apgeara»ee,"

6. Ward Kigali in Foreword, Graham, Sardy, an4 Jaul
1871-l88l» OaklaMs California, 195O*

B
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IMISH IKCIFIC LOCftWIVB #119

3y the Act̂ -of- July 1, 1862, Congress authorised the building of

the Onion Pacific Bailro&d. 3\it it v?as not until the following yesr:

in Harsh 1363, that Congress in another bill established the gauge

of tire projected railroad at H feet, 3f Inches—since Saovn s,a

standard gsuge. California wantad a 5-foot gsugej Lincoln favored

that gauge. One railroad in Hew England at the tisje had a 7-foot

gauge* There were st&ay different gauges in use throughout the

country. Sat as it turned out, the polities! combine with the most

strength succeeded in securing legislation for the k- foot, 3~| iaeh

gauge. Thus both the Union PscitUc and Central Pacific had to buil<

to thst gauge sad obfcs&s loceassotives to operate on that gauge track.

The Csatrsl Pacific broke gro\mct at Saersanento en January^^

1363, the Union paciric at Omaha en December 2, 1363. 3ut neither

the Union Pacific building frc© the east nor the Ceatrsl Pacific

building from the west was at)le to do smeh until the Civil War andec.

With the end of t&e war, iron anc? other coaatruetioa siatarials and

a as>n*p.oser la'aor supplj^ became evaila&le. Both railrop.d cctrpanies

begaa purchasing rolling stocS in some ^tssn^ity ia 1366. In that

7. John P. Davis, Tbgfl?nlcn Pacific A gtudy7. John P. Davis, Tbgfl?nlcn Pacific Saila^: A gudy in
Bailaay .Politics, History aad Eccnoiaies, Chicago, 3. C. Griggs and
C , 189k,' 11^-115. Hereafter cited as Davis.
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• T H S 1MI0H PACIFIC KCCMOTIVE #119

By the Act-'of- July 1, 186S, Congress authorized the building o£

the Union Pacific Railroad. Suit it was not until the following year,

in March 1363, that Congress in another 'sill established the gauge

of the projected railroad at k feet, 3j? inches—since

d gsuge. Californis wanted a 5-foot gauge; Lincoln favored

that gauge* One railrosd ia Hew England at the tiise had a 7-fcot

g-s^ge. There sere aisay dirrerent gstiges ia use tltrcugaout the

country. But as it turned out, the politics! combine with the most

strength succeeded in securing legislation fcr the h foot, 3i inch

gauge.' Thus both the Union Paclfie and Central I'scii'ic had to bui

te that gauge end obtain loecrootives to operate on that gauge trs.d

The Central Pacific isroke grotmd &t Saersosentio en

1-363, the Union Pacific at; Cteahs en December 2, 1363. 3ut neither

the Union Pacific building from the east nor the Central Pacific

btdlding frcis. the west was able to do much until tUe Civil War ended.

With the end of the war, iron and other coaatruction materials and

a »pn-poser labcr supply became available. Both rsilroe.d ectnpenies

purchasing rolling stock its some q\z&nz±ty in 1-366. la that

A Study7. John P. Davis, The Union Pacific
Railway sj History Chicago, S. C. G£±ggs snd
Company* 189^» 11^-115. Hereafter''cited aa



S. Wesley S. Gri3wold, AJ»lcr& of Giants; Building the First
grans continental Railroad ? Hevf York, Toronto, London, McGraw-Hill Sooi:
Gcmpsny,'Inc,, I9S2, 171. Hereafter cited as Griatrold. This is the
best researched, beat balanced., and most reliable general-history of
the building of the Union Pacific and Central Pacific Railroads, Mv.

is West Coast editor of Popular Science Monthly,

9. (Jriswold, 170.

10. Copy of Union Pacific list of Locomotives in possession of
Mr. Gerald M. Best, 511 Hortii Sierra Drive, Beverly Hills, C^lifomia,
and exsjained by Hoy E. Appleaan, May 3, 1966; the ssiae list subsequently
ccnsultecl at offices of Union Pacific BailrcstS, Ctoeha., Neb

Crt On.

year the Vnion Pacific had 25 locojsotives, all wood-burners, and

each weighing between 25-35 tons. At first, the Union Pacific

followed the practice of giving names to its locomotives as well as

mashers. The General Sherman was U»P. #1* Others were named after

Civil War generals, and a few were given geographical names. But

scaetiase in 1366 the practice of naming U.P, locomotives ended. y^ , ,

According to the Union Pacific list of locomotives, only the first &co**£,*<?$ *-;

10 '
21 received nsaaes. . Accordingly, #119 never officially had a

I have seen occasional references to Union Pacific #119' aip d/st/^ct
Q*7cturi>.

"The Plainsaan,rt or "Price of the Prairies," I w&s unable to discover

the reason for tha naiae until I noticed that the picture painted on

the sandbox of the engine seeared to represent a plainsman. I

therefore, that the nsjae derived from that decoration on #119/

the Union Pacific and. the Central-Pacific jmrnoered their locomotives

serially as they aeq.iiis'ed thesu Thus #119 stands In that sequence

among the locomotives acquired by the Union Pacific.
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The first U,P. locomotives were delivered to St. Joseph, Missouri

on railroad flatesrs on the St. Joe Railroad* There they were

transferred to Missouri Biver steamboats and moved upstream to Omaha

where they were unloaded. This short river trip cost about $1,000

per locomotive. At this time there v&s no railroad connection from

the east with Qsaha. The nearest approaching railroad was the Chicago

& northwestern Hailrcad building throiagh Iowa. The U.P. soon found

that it eonld. get its locomotives to Omaha cheaper by hauling theja by

ox-teams Trcm th£ Chicago-^ Northwestern Bailhe&d 100 miles east of

Council Bluffs, then ferry them across the river to Osahaj than to move

thesti upstream from St. Joe "by river steamer, and this method was

generally followed. ., #119 arrived at Ctasha by this

method5 although I have seen no documentation to prove it.
</<?/>>

It will be noted, in this connection, that although the Central

Pacific had to transport its loccsactives around So^th America and

th ' 5 ° K
7*>

Cape Horn by sailing vessels zo California or carry thera across the

Isthmus of Panama by the isthmus railroad to a second ocean-going

vessel, the Union Pacific had i-:.s -Oivn kind ot problem of getting

locomotives and rolling stock to its eastern tsrjEiaus at Omaha.

About the time the transcontinental railroad was completed the

Union Pacific reported that it had bought 68 new passenger locomotives

V

U*
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for through traffie at a cost of $1^,000 ̂ ach, or a total of $952*000.

ears at the same time cost $6,000, box ears $900, and

, mail, and egress cars $3,800.^

She Central Pacific Railroad at the same time had about 1,000

aen employed at ita Sacramento shops, and its rolling stock consisted

of about 150 locomotives, i,Uoo platform cars^ 360 box cars, and 17

ssail and baggage cars. ^

tftsioa Pacific locomotive #119 was built by the Sogers

Macnin© ̂ orks of Paters on > Hew Jersey, and completed on Hovearfber 19 >

1868. It ̂ ma one of 5 freight engines the Rogers Company built fron

one order» all designed to "mxtn bituminous coal that the Union Pacific

Jaad aiseoweed in workable qua&tities in western looming. 3&ese five

were ntrafcered 116 through 12Cj and can be called sister

locomotives because all five were built from the same specifications

and looked alike. Ibis is important to know because a good

12. American Railroad Journal, XXV, So. 23, June 53 1869, 645.

13* Ibid, XXV, Ho. 23, June 5» 1869, 617,

Ik. List of Union Pacific locomotives at. tbe Union Pacific
Bailroad, Cfeaba, Nebraskaj copy of same list is ia possession of
Gerald M* Best, Rogers Locomotive Factory List of loeomo&ives in
possession of Joaa A* Wiite, <?r*, Chief, Isnd Kraaj^jortatioa
BivisiQa? Sational Ifeiseum, aaithsoaian Institution, gives fcne dates
of coa^letion of #119 and its four sister loecaaotives, as follows:
#126, October 23* i860; #117, October 2?* 1663; #H8> Hovesiber IS,
1868^ #lgQg--ff0Tragb.er 21, 1868. OSitts, #119 was ccs^leted oa© day
I after # U 8 and two days before #120* It will be noted that all are
I in eonsê sitive number according to data completed.
#119, November 19,
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is

photograph of any one of them will isfeow th© characteristics of the

others, file only differences isl̂ Jit be the pictorial decorations on

the headlight ©ad tha saiad&ox, $bese locomotives bad extended

smokeboxes becauseE they -were coal-burners aad a$s4©& the additional

length and space for einder screeas. Hence the headlights rested

on the end of the smokeboa: rather than being carried on a bracket

that extended is front of t£t& sroskebox, as vas the case with wood-
a.^ he y>&tedj heww&r^iai' »*t &// tazl-Jra^rityf used QtCexd'eGt $fa?>ki>~bcAe%,
of the period* I &ave been unabla %o determine the date

#119 vas delivered at <&ta&a aad put infe> service > but it could

hardly have fee^a there acd in service before the early months of

1869*

She #119 and its slater locomotives all had a stovepipe ar j / ^

smokestack, rather tlsan the flared, bell-shaped and diamond stacks

so coEraon at the tiae for the wood-burners. All had the same

driving vheel dissensions end cylinder and piston capacities, The

vital statistics for #119 aad its sister locomotives a$£ as followsi

_giameter Cffliafler. Siamtar Piston Stroke Weight

finches-inches -inches 5^,000 lbs,
{engine only)

15. !Ehe dissensions of the #119 driving w&eels are vith ste^l
tires on the iron wheel center. !Ehe tires add about 3 iaches to a
wheel (center) as cast for a loecrootive of the l86ofs. Sometimes
dimejasioas of driving -wheels are given aa ceater, and this rasans
•without the tires added* SIhe- tires for locomotives were sade of
steel and shrunk on the centers •Jmsta as an iron tire is put on a
•wood
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I have found ao record ot the history of #119 after it

put into service other than xh&t can be gleaned from a tm photographs

aad from t&e O&Lcai Pacific Xdst of 2»ocomotives* She photographs show

the #119 ia service ia western 'Hyosiiag ana. Utah* It is not entirely

clear &O5? maĵ r of these pkotogyaghs «rere tak^B pHor to the

Pmaoatory Sursait; Geremoaies at Maw 10, 2B69- Since #119 vas a

bittaaincais coal bumiug eagine It is logical to assuse that irpoa

arriving at Graaba, probably earlj1 in I869 as indicated above, it was

sent iEBBecliaiely to tlw western end of the track to use the coal

available along the right-of-way in western Wyoming. Hie

record of the cespeKOBiss at I*ro33Oj3toyy 00 fey 10? 1869

that #119 was the engine used to dxsm the TJnioa Pacific; traia to the

ceremonies, and that it faced Central Pacific #60 in the joining of

the sails ceremony.

After the May 10 historic meeting ot the locomotives at

Rrosjontory the #119 apparently went back to the routiae work of

3 loceaaotive on a

Unioa Pacific #119 was rebuilt in th© early iBSO's and is the

general re»un&eri33g of 1885 it becana #3^3- ^he Historical Record

of locomotives at Union Pacific headquarters ia Omaha indicates

m
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Hone of the s i s te r locomotives of #119 survived i ts

of them bad keen sretxuilt in 1883 and 18E& vi ta 68 inch driving

j "but they lasted only un t i l 1902.

Jfeairitngs fox; jaalQn,̂  Paciflci #3JL9

So far as I liav® teea able to Setesmise thoro are no construction

in existence for #119 * 2fee tfelon Pacific Hailrosd lias stated
^ • ~ _ ^ —

that i t toes not liave tbem. ' 5toe successor eaagsaaies to ®je Rogers

Locomotive ^!d Machine Works a^pareatly feavs ju>t ret^jsad any of the

early drawings t&at isay once liave existed foy their 19th century

Cravings tove sot l3«©a found in aay of the inst i tut ional

l6» the vriter examined this record in Qsaaha, together with
subsequently datsd official and «aoffici&l data oa JJ*P, locomotives
la 0nion Baoifie Railroad files* !Ehe locosaotiv^ Historical Seccwd
list shows that the first Stagers bttilt loc^rptiv^a the Baioa Pacific
purchased -̂ ere #SS-3S^ ia 186?. fhsy T̂ ere all 2^-o engines weighing
5^,000 pounds fo«r "eoginss onXT*" ^ ® ssms list gives the v&ight of
#li6»12O a© ths same, 5h,Q0Q -pomxds for the engines only* 35ie U«P,
Historical Eeeord gi'ms idse -weight of #119 re&uilt as #3^3 as 65,970

in 1085, gs
Oftea oas will sea tb© weight giv©a foy a loeoaotive «lt«b©ut an
indicatio© of Aether it iacltides the t*eight of the trader. The early

geissrally was to give the weight of id® engjat without the
later the practice veered to include the weight of the tender

with that &f the eagiae* A trader of tihe period tsould ̂ rei^r^hout
20,000 pounds empty, and about ^0,000 pounds loaded. She tender for
#119 had a mfcey tsnfe eapassitjr of either 2^000 or 2,200
have heen xmable to dsterjaiae *»hidi is correct.

17. Ltr, Edd EL Bailor, Prssid^at, Valon Pacific Railroad
to Sepresentatiioe Bavid S. Sing, Septetabes* 20s 1965S copy in

fi les of national farfe Service.
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or private collections of ^-ails-oati history, nor bavs aiajr of the

car essjjerta in railaroa4 history I fcav© consulted had any

of the eadLsteace of suck drawings, Only oae 3#t of

drawing of a Hagers locessotive of tfee period lias fceea found—and

this in a *jork published ia ^iglai^* I t wiZX fee descri&®a I s t s r .

But f i r s t i t wiH be is. ordey here to 3?ecorc| brieiOy the

history of the Bog&rs %ocmotXv& aad Maeidas Works to the present

so that this report will reflect jji a smaasa2X %w *te ^iacl of

effort that feas been u^cte to fisfl dyawiags of #119,

Sis li&rary of the Associaticm of Asjeriean Railroads in

Washington aad ths Sagineeriug Societies Idbrary ia Ue^ York City

have a number of catalogues and histories of the Eogers locomotive

Works published ty t&e coa^aay itself- ftese tafcsai tagettor give

a good rseoycl osf the &mg&ay £&sm i t s iiwepticai i s 1831 in

Haw Jersey, tmti i i t 's^s sssi^e€ in 190k vith the iiiaarican

Coaxpanjr* fhs ^ericstn fcco^sti'vie Coatpany had been foarsed in 1901
(2 more added later)

hy merger of eight <toaB̂ anle>g/j ixidutling the Scheaecta.^" Locomotive

Wbr&a. After the aei'gars the siais offices and largest manufacturing

fac i l i t ies of t&sr toerlcsaa ioccasotive (JOT âny were ceatersd at

Sclj^3secta4y, Sew Yosfc*^* Th© eo^paaj- Sas in racetrt ysars gives

to a aovr corporate firm, ^2£& Smluets- lac.j.-^dth ae ra t ing and

h&a&iuarters a t Schenectady but general offices

Ig- See aaxt page*



ia fifew York City. 2atuiri.es directed to both places bain© bailed

thus far to obtain answers to questions about the location or

disposal of the early records relating to its s^br&ia&ts eorajjaai

Bogeys •which isaaufactared #119 or Sche&ecta&y «feich mnafaetured

Jt^iter* It is of interest that both cosrpaaies involved in oar

study eve&tu&IXy because part of the Aaeriean Xocosotive Caidipany

aad now of A£G© Pro&iets,

The 1666 edition of the Rogers locomotive Works catalogue

and history indicates that Figure 11? seems to bo the stack,

design ̂ jL 186^, that #113 carried* !£he drawings for cylinders

oa page 51 gives Urnix arraageassiit; Figures 1^3-lW* shew tfc©

18* Bogers eatalogtaea of 1893 aM 1897 stay be found ia the
library of the Association of American Railroads» A copy of
Locomotives a&& Zpcawottim Bttildiag: Oapî ia and Growth of the
Rogera; Locomotive aad H&c&iae WcxFks> fetergpaV Bi&y Jera^»~fibm 1831
to & " ' &f&~, (published by Bogers), Hev Yorka J,IT« ggatt'a Friater,

be foond ia the H&agiaeeriog Societies Mbraryj 3&5 S&st ̂
Street, He^ York City. S » Sibraay of the American Association of

86Eailroads has the same worfc updated and reprinted ia 1886$ Sew York,
Ifcu S* Gottsberger, Printer . !Thia work aad the Sogera catalogues
gives ntmereus drawings and describe the principle advances and
cha&ges isade ia desi^j of locoiaotives throughout the period and the

for them*
Of iaterest also age &^amber of art icles ia Bstil^ajr aad

Se@ Bulletin^ So. 10,
\'t EttlletiBif So* 11,

Historical
, 22-25, for aa article by Walter A*
, 22-23, has zn article oa the Bogers work from IB32 to
Bulletins of the Baiiway aad Joc^sotive Historicalof iafonaatioa oa variousstarting with Ho* 1 ia 1921>&a"v$ a

aspects of M&ricsn railroadiag*
fhs 1876 editiott of the Eogera hiftory arul factory g

indicatas that Sogsrs loecBuotives carried a steam 3>ressttre of 130
pcnmds per sqaare ineh, cutting off at %$ aad 70J&bf piston stroke.
I t also gives specifications of passenger aad freight locomotives
and general design oa pages ^

gg 5cg lg ^



smokeboz arrangement; and Figures 179 and lSs-186 shov spring and

equalizing levers for the Standard American locomotive (pages 6

for
In 1868 (the year of isamifaeturV #119) Rogers delivered 31

^-4-0 locomotives with 16-ineii cylinders, tlie same siz@ as #119.

next most popular ssotiel is reflected in ih XB-iach eyliodsr

* Altogethera it built ?0 locomotives ia 1868 (2able, p.77)*

age of the a team locomotive carae to as end aljout l#;?0 with,

the general acceptance of the diesel-electric, Uearly all the

older locomotive coaipanias havs disposed of or destroyed draiduags,

photographs, and most of their detailed records of the steam

ioeojaotives they "had built in the previous century. For instance,

Baldsria (presently the Balds#±a~Z.iiaa-IfoE5iltoa Corporation of

Philadelphia) disposed of its older steam locomotive drawings

about 1936.l9

ALCO Products disposed of at least soae of its remaining

historical records of old steam locomotives in 1958, In Sfey of

that year the Historical Center of the City of Scaeaectady received

from tlse coispssy all tba glass- aegativss oi* pHotograptts of

locoiaotivsa shipped 'feetweert approxiaately l38f>-aa<l 1920 from the

independent companies that had been surged after 1901 into the

19* -Z.tr., Perry A* Waits, President,
Corporation^ to Soy 8. ApplesaB, February S2, 1966 (witft anclostxre
from J. C. Maclnnes to Khite, February 16, 1966)
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American &>c©iaotive Ccsapany, except forihe Montreal wrks* 2&ese

were identified aecor&iag to builder's lists and indexed by the

History Ceater. (i tEbe snaouaeessent sent out by the History Center

stated that builder's lists for t&e 10 cosipaniss iserged into

Affiaricaa ̂ 5ccu?©ti-ve (Brooks, l&ode. Island, Pittsburgh, Sctejectatfy,

Coofce, Sogers, Montreal, Bieksos, Mseac&ester, and lieiuaond) totalled

3^5 pages.20 According to a atateasent from the City Historian*

however, t M records received included seme 7^000 negatives, about

of t&ich ars on glass and date between 1885 and 1920. Atsout

are on film and date list?f®ea 1920 aad 19^7. -AXCO Products

apparently considered the latter y^ar as marking the ead of the age

of steam locomotive. 25ifir© ̂ ere no liae Orawla^s or specificatioas

for locomotives in the collection, according to the Cit^ Historian.

Of immediate concern for our study s*ere the. l?id.lder' a lists* Of

these) this. Rogers list io the History Ceotsr collection started; in

187?j that for Sc&enectady iu 18^1. Accordingly, there was ao

reference ia the collectioa to Sogars built tftiion Pacific #219.

20.. The writer found a copy of this announcement fram the
Office of the City Historian, City of Scfaenectady, Mow lork, dated
December 23, 1959, in the librarj files of the Slumons-Boardmas
PublisHi^ig Company, Boom 1622, JO Church Street^ Bew York, -fchro«g2i
the courtesy and help of Miss B&ith Stone, Librarian. The Siasaoas-
Boardsjsn Publisloing COJDS^^; lias a large an& extensive library sad
file on railroad history* and Miss Stone is aa unusually ̂ ?ell informed
person on the subject. 2&e Company and its predecessors have bees
publishers of railroad (journals* magazines3 and books for nearly a
century.

21. &tzs>, «T.W. Joyce, Historian, City of
to Ro;/ S. Appleiaan* March 23 and April 13 > 1966.
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this mfonoati on in hand, and with no cooperation to this

data frost A&GQ Products, Inc., it appears that there axe no con-

struction drawings and specifications for the #119 to be had from

the eaapaijy, or its corporate successors» that manufactured it,

la the light of the iaforsisation obtained during the course of

this study, it appears that most if not ail the locomotive jsasufac-

tscring concerns have dispossd of Etost of their records for the fe-^-O

early steam locomotives, and, further, that about 10-20 years ago

with the advent of the diesel-electric locomotivs and the obsoles-

cence of the. steam locoiaotives ssarly all detailed drawings aod

specifications for steam engines ware disposed of»

33iere is the possibility that working drawings for the #119 zs
JppSrettly

sever existed, since in the i8601 a raethods of manufacture, did not

always require conplste drawings. Basic drawings and patterns were

followed for a given model and machinists probably did not need or

detailed drawings- for all

Bra^ipgs of Rogers

But if -t̂ierai are no existing drawings of the #119> ira have

available drawings that are close to it and can serve as basic for

production drawings of the locmotivs. Strangely, this set of

drawings appears in a British publication, in 1$71, and consist of

three plates 30f- by 13 inches in size, drawn to a seals of $£ inches

to 9 feet. !fltese three plates say be described as engineering

assembly drawings. C/&a^ ^ssr^U J& M&SJ&& J*



Plate presents a

profile

- si

L < 2 >

right aid©

vi$K of the locomotive ia

ias1

boiler tubes, fOate XX consists

of a series of 10 separate drawings of details, such as view of cab

foot plate4 section through cylinder* half section

working parts a&d

fire box? front view of locoiaotlve, two sections of Bissell trucK,

half plan of Bissell truck, piston, plan of cylinder and valve

taotion, section throvEgh guide bars> and section throu^j

and valve motion, , ISna seals for Plate XX, details, is eU

tstm th© scale for the other two platea> being 3 3/4 inches to

5 feet.

This set of drawings j published in 1871 and dating obviously

from that year or earlier is precisely what the #119 tfould have

been ia 1868 except for tha size of driviog t?beela make boxs and

fire grates,
35 /S

drawings are for a wood burning

^ they do aot have the extended smoke box

that #119 hadj. and tfc© smokestack ia a .modified diaraemd ataefe

iiiatead of the stovepipe vayiety on #119. Sfee driviBg ̂ rl̂ els

appear to be 6&~iaeh diaiaeter* These are features that can rather

readily be adjusted ia final drawings based on the Colburn plates.

Otherwise the GoLSmra plates represent the Unioa Pacific Hogers-

built #119. Kie essential parts are dra-sm and the assembly showa. •

15

. See next pags.
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These plates, together vitti the photographs of #119 that have

been assembled, ̂ 111 serve as a sufficient body of authentic source

jsstarial trm which acoirafce construction drawings can be aede, and

from which the #119 replica can be manufactured. A set of black

line photostats positive prlata of the eollmra plates Is included

as? Appendix A. '

ftfeissenbora

Of interest in this connection and possibly of some use in

preparing the final drawings for #119, nsention should "be made of

other drawings, chief of which is fcbe- uaiq.ue set of construction

22* Zerab Colburn, Eocoaotive Engineering Vi and the Mechanism
of Bail-gays *. A Treatiag-mi the Principles and Consta^uctioa of the
LocoEBotive aigine^ gail^ay Carriaggs, and Bailaay Plant, with

(64 large eagraviz^s sod
l8?l. Volume 1 coataius

set is xaiique in that
, William Callins, SOBS, & CO

text, valutas 2 contains the plates.
most of the discussion and plates relate to ©aglish mnufactured
locoiaotives and rollli^ stock, ̂ ith aevaral models of
equipment also featured, fhers is only one ifcserican
illustrated in the wsarfe, and it happens ta l>e the Eogers passenger
locomotivo of the period of our interest. In this we are fortunate.
Colburo gives the vital statistics of the Bogars k-h-0 illustrated
in Plates XV2IZ* KXS., aad XX as follows?

Area of Grate
Heating Surface
Diameter of Cylinders
Length of Stroke
Diameter of ©riving SJheels
Length of T3h©el Ease
Lejagth of Wheel Base to center
of Sogi£

Iiength of Bogie alone
(Pages 266-P.6T)

13 square feet
78? square feet
16 inches

5 feet 8 inenes
go feet l| iachea

S3 feet
5 feet 9 inches
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ia S, Weisse3abora*a large folio sisse t«o valuasas o& rai;

ana ear jaretftiag* this «ork vas ptfijlisfeed i a lS7£s with

tbs eo&st3?ueiioB dssawiBgs i s volunss 2 carrying tbe notation} "«

accordiiag to i&a Act of Coagress in t i e ^gar 1871*****

^> not repseteat either a Eogers or a Sefcaneetady loosaffltiinej but

are of Danfor̂ f, Bel^int

and

sad
, U

others, together w^th drawings o

tenders and cars. Most of tdiese

both the #119 and Jupiter.

hav© featia?®S common to

set of drasiags most complete of a l l aad v ^ y close to

Jtapiter, trut SQHSrwfaat Isss ®o for #119* i s that for Ifesr Jeesey

ana traasportetion Con̂ paajr «̂jod burning passenger

#M»« 2I& drawings ss« la fiine platss alto^taier, with

4 giving elevations, valve anS linJ: isotions, liaif sections f longi-

taetiiml a©ctioss» aod 5 plates iacorporatiag a large saxaber of

detailed SL^tirss of"parts. 'Easy are sufficiently complete so tlxat

for practical purposes they »ay be called construction

®ssar Jerssy liacojsotive and frausportatioo Ccai^ssy

is similar in v i ta l s ta t i s t ics to the #119 ©&& 4*0£>it&?, except

that ths length of ths -piston stroke i s 22. i n c ^ s instead of 2^

laches» I t iaay "Be eousidered a basic source for stxs&g- aM design

of details* I &avs found no ottier eet of ca»structia» drawings for

the 1S68 period k-k~o iocoiBOtive5 nor do sny of the experts in the

field I have consulted know of another or of snythiag comparable
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to I t , t first found the WeisseE&ora work i a the

Societies X&brayy In Serer York City,2^ A set of the

plates for Sew Jersey Jjocataotiva sad fEeansgortation

loecsaotl-we $kk fy constitutes Appeadis JB, together with esrtaia

other loeosaotive plates from the Isfeissejiboyn vork a»& four plates

shewing eosstraeticm details of a standard tender that would he

suitable for #13.9 a&& Jc^iter, if modified for certain details that

show in photographs of their tenders.

Brief mention is i l l "be aade Taes& o£ othsr scaled

j ssd p ic tor ia l slsetchss of a Standard American

of the period that aaay be of ®om reference value in pr&pe&ittg the

G* &aerieaa locoiaotivB arid
Bjfechani.jsaa> With^a Praetieal fraatiasoji the Bratighting, Constrttctloa
aad Priaciples of i the_l̂ eeg3K>tivie. Begins and feiil-way Carsj.. Hjatatrated

i ^
Detailed .Sn^raviags ,T*'»" Fearl streetI

York, American industrial iPttblishing Co t ilS72. W«iaseis3som was a
mechanical engineer. 3Jhis work i s uniqtie in that there appa&rs to be
none ot&&r liJse i t with the saae degrea of scaied, ctstailed
of early American locojaotives,

According to ]&• John A, White» Jr». Chief»
Division, national Musê m> Sai^soniaji las t i tut ioa, these drawings can
he UBed ag a basic j^fereacsc for both Jtqpiter ? which ^as a woocEburaar,
and for #119 a bituminous coal bicra©r, aiace there -wcKild he no
differeaees exempt for the extesded siaokebox* m& a s<K?is\ifaati different
firebaa a&& grate. 22^ firebox and grate would' sot be greatly

in a bitumiaous coal fcwnaer frffln those ia s staodaret vood-
but ia aa sathracite coal burner they t^tild he Ktich larger.
Wfeissenbora work is coasicteredl a rare SB& valuable set hy

railroad buffs, aa& conaftands a high price. Th® l ibrary of Congress
has voltnae £t but sot volume 1» &sd sceie of the plates ia i t s volume
2 have "be<an restaved or the copy was ia i ta l ly imperfect. The Mbrarj'-
of the Association of Asserieaa Eailroads has votose 1 of the text, but
not, "voliHse 2 of p la tes . Hie Smithsoaiaa Ssfititution has a, near perfect
set ot the work, &n& i t ia from this copy that the copies of the
Welsseahom dxawiags in this rerport were obtained tiirongh the courtesy
of Mr. John A* White, J r . , of the Smithsonian staff.
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final drawings fOJ* #119 and Jta^iter, although I t i s w opinion that

they probably n i l add l i t t l e ©r nofchisg to the Colbwra and

Ueisseabora plates included in A-g^endices A and B. ¥b& fiailroad

Gazette for Beceraber 23, 16*71 carries a scaled profile drawing of

a Baldwin k-k-O, at £ i&ch. to 1 foot, 16x2** cylinder and stroke,

60 3/k~in<±. drivi»g ^ e e l s , weight 65s00O pounds.

SaHroad tSsaette for Kay 1O> 1873 oarries drawings of a

Grant loc<»aotives sad la i t s isstis of 'April 13, 1877 i t bas a

drawing of a &e@r Tork Central and Hudson Siver Sailroad, Standard

k-h-0 together vith railroad specif ieatlons, ta IB83 the Railroad

jB&gette ?a^lishii^ Gmpmy ptiblish&d a v»lom& entitled B&cent

, tifeiea tc^etber a Rtaatoer of scaled drawings

giving pictorial and profile e&araeteristicB of several Standard

Amrtcsai h~k~O locomotives of the 1870*s period. Bom of these

plates were reproduced in Grafcaia Hardy & Pattl Barrells American

Xiocaraotlvies, lS'^l-lSSlj published at Oakland, California in

1950. This volume also includes certain drawings taken frosa

Jj&thev S, Porney, Catechiaia of the tocoaotive, 1ST 3* Forney*s book

appeared in nuaiferous reprints and editions in the later half of t&e

!9ta century and was generally regarded as the "bible" for a study

of the steam locomotive* Some of the later editions contain

numerous mLuabls drawings of locomotive parts. She 1875 edition

is oa© of these, iaclis4i«g even a drawing of a, railroad water tank



seals {Figure 2S5)j & I ttmt-arouad {Figeim 229);

a k-k-6 locoaotiva asd a testable dxam. to scale (Figure 227)

1 .

of these drawings* iadudiBg oiie ^i th a glossary of parts

to a Gtant S tas^rd itoespicas loccaK>tiv

ia Agpeadix C, *S^se a^r t»® l i s ted as

Socosotive, Plate VT, seals 1/8 inck to X foot, table

of dlfissBsioiis aad «raijgjit;.

a. Grant £oco??otivB, l"agur«S %» A-5j A-6S A-7, AS, A-9* A-lOj in

various scales shown OB ds^irjaigs* 3&@s$ drawiaags include

lc^gitudijaal section, plan, and Sbiler* figarss A-8 and A-9

give a l i s t of parts with rsferenee to drawings,

3 . Asaericaa Jksccaiiotive, Saw £o*k Cental & ffisaeoa Hiver- Eailroad,

Figures 9,10,11,12jl3,l4,15jl6,17 (15^17 of teases*}.

h* Maaured drawing of Baldwin Isccsiotive §11, 1872, Virginia &

Sailroad-

Hathsw S. Fomej", Catechism of tfog y
Publishing CeEtpasyj 73 Broaaaay^ Sew tork, 18?5,
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.> "if! L^:

wastaraeiics* drawings for a Isaamti'm there

1J# used

of |3 i9 i» ei%'

'specific&tloi^ fa?

fOP only

la
^ -i<>^

the ISie

^ twiiif % Bcgftps^dr^^be tSiico Pacific Rai3jr6s& ia ,

.' i t ^sas'ths Xaai of t l ^ ^aioa' Iteeifie Xoee&Kytiv&ff io fee given

a mrias* 1fe@ Hogers f&ctory l i s t o^1ldcofflotlififtS''ii3di6&t0ft thst i t

-was cospiefesd oo'^Gpii X0, iS6T. lfejt©grapfig slio#HKbfttt M

k iSxe $1X9 in djasaetWlSties except ^ t i t lal; a

stacfe instead c?f 1̂ © stov©-plpe stSclL of

T&ataty Eist of Socsmotives, a possession
Institution.
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o the Kansas pacific Batteoadj a subsidiary of

pacific.

la 1952 Alfred W. Bruce *s book? 2bg Steam .Looaaotive. in Aaarica;

I t s Jteyslogmatja tfae ^entiefch ^Century t was published* Bruce laad

beea chief eng;iJ3$e3? of .the American Loasmtlvi* Comgmpt a»d la tfee

nature of his position to had Tjeeome fasaiiiar with tbe records of

t&e origiaai cosjjaaias that fcad served in t l» iSEserican ioeoaotive

Coispaay. At soa© poiat le- had com© \rpoa t&# ^aauscyipt s^cif icat ion

sheet for the Sszaiaole. He used I t as an i l lustrat ion in Ms book.

Tbe Bogesrs £toÊ aB3r apjtacrmitly printed ^ ^>scifIcatioa sheets with

a l i s t ing of s l l tHe special feattiros and parts of a locomotive}

providing space f«r -aritiisg ia afifiitioaal infonastion as to iaateriala

and special instructions aprpljfir^ tK> the locossotive i a question.

shows tMs s and even iacludea s<aae

pea aji^ ink sfeetc^ugs to i l lus t ra te a poiat, H&e stpecification

ia tUe aise reprodticed is hard to rsad in placets, but t&i3 eaa be

doaoe with tbs aid of a aagnifsriflg; ^Utss« I t shows, fos* «2caj3^1e,

that tM driviag wheels w©r$ 5^ inches, the same as #119; that the

be l l t&em vag scroll s the mam as #119; tbst t&e cafe was of

and tb» seat of ash; t&a cyliatiers -wsr̂  16-iach 4î ass&ter but

pistoa atarolMS 22 iaelies isaatsad of the 2^ tach&s for #119;

pilot was o? wood; that la t ter isg was to be gold *it& black
26

and jsany other similar deta i ls .

26. See aest page.
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Although Mr, Bruce devotes fee greater part.of M s book to

locomotives after .1900, he iaciades && interesting chapter on the

early dsvelopjaeni of the stea© locomotive. Fortunately, in this

he features the Semiaolo. Because of his own eminence as a

locomotive railroad engineer * Mr. Bruce V cosaneats about the

Seminal® specifications, and how much is left to the craftsmen

and not detailed in specifications, are worth not^ta® as this

practice undoubtedly was ef general applicatiooi in the period and

relate to $119 and the Jupiter. On t&is point he says:

"The specification Bakes no mention of this methods to be
folloa^d for the coastruction of the boiler or Sefe the
uadiiBing of the detail parts and their asseE&ly, all of
which are apparently left to the attdgment and facilitiesp
of the locoiaotiv* lwdlder. With but few exceptions, no
B®ntioB is ssada of the material to be used for the ^
ia^jortaat e&eaentsu Sowev©r» eioce only brass, copper, ^
and cast and wrought iron were then conaaerci&Ily available,
this is not surprising* for eariy ia the industry definite
grades of Material were recognised as losing applicable to
the different details.n£7

la another plaee> Bruce comments that, "As the art of reproducing

drawings was uodevieioped at the ticae, detail taformtion on these old

is often very limited." Sis "Main Brawing'Vaiid "Section

26. Alfred ¥„ Bruce, The Steaa Iroccaaotive-la Amsrlca: M I t a
in the Twentieth Century> W, W. Sortoa & Coai>aay, Joe.

Sew York, 1952, Pigure 3, 46, reproduces apficifications for the
Seaiaole. Mr, Bruce is nov dead and it aaight be hard to trace what
happened to the original used, in 1952, it probably is in existence.

2 7 . Bruce , kl. • . ,
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tKritteB ia loaghan& in the blank space sader the

Jw Radicates that there -were generalised drawiags that

would do tor h&sic aeeds ia the jmsuf&cture of BEJst of the

locomotives of a gives, EDdel* and that these would be consulted

as needed. A copy of the Semiaole specifieations is included in

this report »

Seaiaola speciticatioaaj taken togetJier with the Colburn

plates sad photographs of #119 and otfcfir locomotivee of the t ine ,

are valuable t as ic info3?Batioii oa the Bogfcrs fe-^-o locoiaotives

of the period*

i s s t i l l another dociaaeat, a foana of description that

ghort of being a specification far a Staodeord Aateriean 4-

o-jf the periodj that « i l l be ttsaful* I t deiseribes parts

and m t e r i a l s but is oot a specif icatioa sheet as was that for the

Se&iaole. Shis appearsd in a book publialsed by the Grattfc

Works, also of Paterson, Hew J©rsey, in 1871, entit ledj A

of Jdoeegaotiyga Maiax^fl^ed^bjr the Graat Lac3Bptive Works of

Hew _ Jeragy ? ptibiis&ed by Sattoa of Sew Yorlt.

28. A copy of this valuable worlt is ia the Library of the
American Association of Railroads. I t contains tanusmily clear
photographs of the principal jaechanieal parts of a loccaaotive,
including evea a lighted view of Va& "boiler tubes arraageaect.
the frontispiece is a drawing of the Srant bui l t Standard toericaa
h-k-G locomotive ^Ataerica: " which aoa a gold medal at the ' •,'
Paris Wcsrld Exposition ia 1867..
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A copy of the Srant "Jteseriptioa,'» as i t appeared IK tfes l8?l

book, ia Included as Appaadix B, 2&& Ballroad gag&tte Tor ifey 27,

1871, editorialized akout the specifications and imprinted the© as

being of unusual 2 ^

is asotfcea* set of descriptions tbat support those

already cited, Ttmse &r& for a Staiwiai^ Asericga 4-4-0 Baldwin

bui l t Ox>coa!K)tive,j62gif cyli»<I&rs, tiie ^jae as jfor both Jupiter aad

#119. A copy of these descriptions i s also included as a part of

Ap|>e»dije 0. A sealed dratfisg of tb© loccawtlv^ "Biilade2j}liias to

which the specificatioan relate i s also included*^0

A c<aisseEtt i s i a eae&er 6ere about two or three works that

have usasual referesce mltie oa many details af early

locosiotives, and whic^ sliould ^© consulted as seeded.

l is ted in footnote 31,

Railroad gazette, my 27, 1871, 101, 107-108,

30T Jteilroad r.qagettat
399j specificatioas oa pages 399
carries engiaviug of one half of
center of the eagiae. flie Bard^-
Locomotives 1871-1881 repaj^duces
hut they are aot as clear as tfc©

31* See next

r 23> 1871. drawings face page
^00, Issue of iteceefcer 30, 1871
front sad and a half sectio© about
aad Barrell vol«ste oa toerican
thes« Ora^iags and descriptions,
origiaal drsviijgs in the Gazette.
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The various editions of M«H. Forney *s Catechism of... the
also ^cgmotives and tecomotiva BuiJ&i^,Beixi£ &"'"

Brief Sketch of the Growth of the Railroad System andof the
Various _i& LocCTOotiye BttildiBg in Aaterica

O i i g G t h h R
y g

with a History of the Origin i:ang Growth of the Rgggrs Sgcoraotive
aad Mtcbiae'"Worka., gatgrsooV^my- JerseyA' FroflTlBSl' to" IB^6"'

Tork, %a. S. aottesberger- ftsinterj 11 Iferray Street,
Preface by H*K. Fonaey indicates that he wrote the #orkat

the request of the officers of -tiie Hogers l&camoti-v® Works, and
that ths company provided the materials from its records to •:.
il^jistrate the work at least as far as it relates to the Rogers
Ccaapaay* 'fir. Forney*s staa&iBg gives this work sn authoritative
value. It is ric&ly illustrated with clear liae drat/ings and
engravings of the Standard Aaerieas locomativ© and its principal
parts as it had developed down to 1886,

Two other volvams that are of value for all fcia&s of technical
natters relating to the early locomotive are the following:
2erah Colburflj The I>ocomotive Sngiae, Philadelphia, Henry Cary Baird,
8 ^ st»d the American Locomotive Co33^any*s £ocomptive Ifeadbookj

CfcareH Street, Kew York, 1917? which includes a brief sketch of
'the orggaaisatios of the camps.1®? and its history.

Seeeatte. J)
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Photographs of ffaim Pacific

Li SRARY
SPIKE N. H. S«

Aa evidence pertinent to preparing eoastsmctiou drawings of

both the Jupiter an<J #119» &a effort M s "baen made to asseiable

copies of as asasy photographs as possible of these two locomtivas

before they were altered from t&eir origisaal condition hy rebuilding.

Most of the existing photographs -were taken in conasctioa with the

.joi&ing of the rails c&zsmony at Procrantoĵ r Susanit, Utah on Jfety lcs

1^9< A few were taken a day or two befars the ceremay or at

later date.

«&rs three photographers present at ths Golden Spiite

cereaonias on isay 10, 1869 and in tlie to?o or thrae days praceeding

the ceremony» 'Ebey the

lJoseph Russell, of ISew Yoa?k City, serving aa official
photographer for the Uoioa Pacific

Alfred A. Hart/ of Sscraiseiito, Califo^aiaj searvisg as official
r for the Central Pacific Hailroad.

Cfaarlss S- Savage f of Salt I»ate» City, apparentiy
free-lasce or dnciependant photographer.

as a

Of the three, i t i s wm established that A. J . Sussell tools the

feusotts and best pict-ores of the c®r&®Qx$-. Several of these include

views of #119. A few of Rvissell^s pictures hav© heea reproduced

times ?fiiiiout aay ideBtificatioa as to >?ho took thess, and if

32. Hugh F. O'leilj "List of Pearsoas I'areseatj, Promoatory, Utah,
10, 1869s" Utah glBtogical Quarterly, Vol. 2k, 1956, 157-l£k.

I have sees no stereo views of the Golden Spike ceremony other thaa
those attributed on the printed stereo cards to Busseli, Hart^ or
Savage & Ottiager*
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have beaa Woagly identified as fceieg t&e tiorifc of

evicteace has recently i « to lig&t that sets t&ts se t te r

* !U» pbotogmphs $ss®abled as a part of th i s report

-©ad* ose, wl̂ tr© i t has bsea possible for jae to .So ao} as

to p&otc^rapiher a«d tbe dstte or approa;l2!ais <fa$e tak&a. Sĉ ®

pinotE^rapba wi l l be eleai* a« to ceptsia details of the loeoaotlve .

&& igmutiom, s t i l l ô JsePS wil l toiag out ad<ittiotjal details Ma4tea

obscared, or missing ia the first* Study of a l l of them •uUl

permit the draftsisaa preparing the cosstruetiaa drawiags to reflect

t&e actual appearance of details which might aot be possible from

other of the basic materials he v i l l use as sources.

A1X pljotogj^plia of s is ter Iocoi33tive^#119f tliose Bade at or

a t the saste tisae by -t^e asmie ^mufacturer and to the saae

, era included- !Siey show just as well as photographs

of t&e #119 i tself ii*at tfee locomotive looked lilce, eisce tioey were

ideatieal la c&araateristics aad features.

A* J* Russell ea©3^es as tfoe sost ±3portsiit photographer of the

Proraontory 0wE^it Golden Spiks cereaoaiss of Jfey 10, 1869 aad of t3as

locoaotive t&«re« S&9 l a r ^ s t toown surviviag collection of original

as@ative»j giass wet-plates» ®£ i3m feuilfiljis of t&e f i r s t tran3-

coatineutal railroad is of liis aegatives. Sbis collection;, ICWOWB as

the Csse&as Collection, is in t^ie Jfeaericaa Geographical Society, in

Sew York City, Sieye are 237 awsfeered aegativ©0 (a fe« misaijj^;)

2 tm~SBB&ere<£ sedatives in th® collect ion. £tey represent vimta
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taken by Bussell la 1869 las the c©ws$ of a $ov&my w e r the Union

Pacific Sailroad fjro© Qajaha, to Vzmmbvry Bamndt, sani three or fovac

views' ia&en west of thers on the Ceofapai'1 Paci£ie» ifcclodiag oae of

the Central Pacific terminus as& aschtse shops is Sacrasssato, Ail

negatives are 10x13 Inches in elz«» ^ Sevss view relate to the

Golden Spike ceremonies and ware tak&a on sit&er l&y 9 «»r 10, Points

aye inclmied ia the photographic seetioa of this

Hasssll had served &s a captaia of infaatiy ia tJte Uaioa

the Civil Way, speadiag SKch of M s tiase as a photographer

the Military KalXrosds constructio« carps. It was this

un&oub.te<22y latoim to Qeaeral Gresvllle Stodge, Chief

for t^e Uaion Bicific BaHrt^d, teat aaist have played an

rols in his work for the TJaioa Pacific Bailroad. in 1869.

had established himself in Sew York as a photographer at

least as ©arly a3 t&e first lia3X of 1868, and 3se apparently made

tile trip west ia 1S69 from there. Ife earried a stereoscopic view

csssjsra as ^tell as the large 10xi3~ iach caaiera, ^SKJ fualit^ 0?

Russell's work is rmexcelled "oy any contemporary photographer; his

laadscu.pe viesrs are

33* Ltr . ? Charles B« Hitchcock, Director,.Amerieau-Geographical
{ a t l?6tlj Street, New Tork, EUT* !C032)>to Roy S.

, May £5 ; 1966> to^ tbe r wita. l i s t of Basseil negatives.
34. William 5. Pattisonj "fhs pacific Hailroad Rediscovered,"

Geographical Ssyigy^ Vol. 52, Ho.-l, 1962, 25-36. (E&is ia a moat
"intersstisg aad valuable a r t i c le ia refereae® to thet Husssll photos,
^.tt isoa*s .study has *a&m the ai^ms off correcting.lcaag-sta£biisg arrora
ia attributing to otbera the f iae -worJt of Russell at Promontory Sismit.
Pattieoa is Assistasit Bro/aaso? of Geography at the University of
California s Uta
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It has keen w experience is the course of exaiainlsg several

hundred* geraajss a few thousands* of milroad. and locoiE&tive

of the lS6O's-l87O's period la a somber of institutions, historical

societies, and lifcrariea to find that only a very few are identified

as to who took the photograph, the data ifcakan, and frefuently a

meaningful identification of the scene, 5Ma Is true even of the

collections ia tile Union Pacific and Central Pacific Ballrosds.

Oftea pictures are wrongly identified* IKhave learned titat oae of

the beat ways of identifying a picture ia to find it in-a stereo-

seopie viev. Is the f^riod of tlie Golden Spiite sweats, tfete priaeiple

outl&t for photographic wrk was to a&fce aad s©lX seta of

stereo views ©a a given subject* it was for most persons at that

tSm the only substitute withia their jaeans of t&kiag a trip to far

off lands and en^oyiu® novel and stra8g<a scenes, l̂ iay of the

photographs in this report ̂ ere cfipied from stereo views X fountd at

various places* Jit each such instance the source is gives in the

identification* 1&© largest stereo collections I hav® seea ia a

Huasell coHectios at the ̂ icas Pacific Historical Museum irt Omaha,

and a collection of Bart's at Stanford University Mbrary."^? ^©ng

the better knowa photogpraphera of the period, in addition to A,«X.

Sussellj §4io took i^ny stereo views were Alfred A* Hart of Sacramentoa

35. BattisGB indicates that the Ajaeriean Geographical Society-
has more than hGO stereo negatives taken by Union Pacific Railroad
photographers, but only a fm prints isade from these negatives. See
above cited article.

The following of interest also concerning stereosocpic views of
the railroad, is William D. Pattison, "Westward by Rail with Professor
Sedgwick: A Lantern Journey of 1873," Historical Society of Southern
California, XLII, No. k, December I960.
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Charles H. Savage of Salt Lake City* S. J, Maybrtegp of Bm.

W* H& Jackson of Omaha, as& Jala* Carbutt of Chicago,

Mention should be jaade of drawings such as thosa of Arthur K,

Waud that appeared as wood cuts or engr&vlags ia the popular

of the tis&j such, as Haters Wga&Xy and ffgaafeXfffflie'a Weekly«

several tliese ttot related to the subject of our study, but

they do aot bav© tile same value as source materials as do photographs.

It say be well to insert a word ot caution about the use of

photographs of locomotives used in receat years to repsrssent both

Jupiter aa& #119 la the various railroad fairs that have been popular *

An example is the Chicago B&ilrosul Fair of 19^8-19^9. In the

railroad e^uipssent exhibit there -were two loeosjoti^es paiated and
I

otherwise slightly modified to represent these two historic locoiaatives. ]

Actually, the locomotive representing Jupiter was tits Gsaoa from tiae

Virginia & Truckee Sailr&ad. The Genoa is a k-k-0 Standard Aisericaa

locomotive built by Baldwin ±n 1872. So®a features do not resemble

the origiiml locosiotive it represented, yet these pictures * widely

reproduced, are evea &ow aftsu preaeated aa sbowiBg what the original

locoiaativ®s looked lifee, and soejetiaes ttiey aars praseated as actually

beiag of the oyigi&al. likewise > Onion Pacific #119 "»as

by a rebuilt 1S92 locoa»tlve> #66^ of fche Hannibal & St. Joseph

Sailroad. 0o© obyiô is discrepaa.(gr here y&s tbe absence of the



distinctive, fluted sandbox of the Sogers bui l t locomotives? and the

smokestack also was different. !Eher@ were jsany other variations
represented

from the origijial loeosjotive fyfflfififyi that a knowing eye would

quickly s e e . ^

In 1939 Cecil B. BeMUle made Paramount's movie "Union Pacific."

T& this movie two locomotives originally part of the atotive power

of the Virginia ând Sruekee Railroad in Nevada were used and

saodifled superficially to look soisewhat like the Jupiter and #119*

fhe late Lucius Beefce wa:s historical and railroad equipment

consultant to Paramount in the taaking of this movie, which has some

value ia representing the building of the first transcontinental

railroad. But neither of these two locomotives used in the isovie

are faithful to the originals they portray. 3&ey were early 4-4-0*ss

however, and are still corned by Paramount and in operable condition.

36. Chicago Railroad Fair Official Guide Book, 19*49 (2d year,
June 25-Oetober 2, 19^9} lists and i l lus t ra tes some of the etuipnsent
on display there; Seed Kinert, Early Ai^rleaa Ste%m Locomotives,
Firs t Seveasgaieeades iSpO-l^GO, Seattle, Si^erior
§ 6 " ' # 6

s p ^ , , ^
s ""pictare p . 123 of 'simulated #119 and. p . 106 of s i

Jupiter,

37. Conversation with Gerald $£. Best, Sfety 3,
we discussed this matter. Best knsw Beebe well and
for ko years in the movie industry in Hollywood*

ia
himself
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1!hese two instances are jaentiosed to aaKe the point t&at none

of this mterial should be used in our t*or& on Jupiter and #119.

It is not reliable.38

38. !&K> picture books that contain zaajy photographic
ona of Union Pacific and Central Pacific locomotives,
soma of Jupiter and #I19j not alf̂ ays corectljr ideatifiod,

are Wiliiam JKratviile and Harold 2. Ranks, ffotjya iFo\*sr̂  of the
Pacific;, Qsahaj Barahart; Press (copyright by Kratville and

) ' X^O; and laicius Bseb«, ̂ Ehe Central gaeirio & the Southern
BallroadBj Berkeley > Hawaii-Eorth Books, I963,
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& : •

ear^r genius of the Central Pacific Sailroadj, "building

eastward fras Sacramento, California jShXtsh, :/an to -araeetlBg pois

-wli?h the Ifa-iea 3tee3:f j ^ % was TSieodore 3?e£fcK*e tfudaji, a eifeK

from th© ©ast, whose fattier liad ba$u an l^iscopalian clergyman ia

rt Mm York. I t \*as *h^aii ~<f&o deteraii^sd the feasibilitir of the

railroad line across tba Sierras > laid it out and guided the early

efforts to build itt. However, as fisaaciers and ajanagers, the Big

Jour—Stanford* Himtiagton, Crocker, and Hop&i&s—soon coatrolled

the entorprise. Judah died Hoveaiber 2, 1363, mltf a matter of

after the Central Pacific 3aacl received its first locomotive,

the Central Faoitic had l>ix>k0a ground «s.t Sacraioeato oa

S, 1863, tJbe first mils -were spiked to ties- aa October 26,

a week before Jttdah*a death.

Oa October 4^ 1863? Central Pacific locomotive #1 was

at the Sacramento ievse. It load baeu brou^Jit by schooner from

San Pra&ci^eo -srhers it had arrived by ship i"ram t!ie «ast eoast and

around Cape Earn. It was samed "CJoveraaor Stafford," Ail the

locomotives of the Central ̂ Pacific for tha ^irst few year-s came in

sailing ships zzotmH tbs Sbrn, s»at of them dissssesafeled.

to tbe IstJiKua of Panama and t?ere there placed on flatcars, carried

across the XstZmxs, and reloaded oa ships m the ̂ ?eat side aad



carried on to San Francisco, Central Pacific #1 was built la

1862? a &-**-C with l6x22-inch cylinders, and 5^-inch driving

39

From this beginning ia October 1863* the Central Paeific

gradually built «p its locomotive native power and rolling stock,

but with rapid growth only in l86d sad 1669 as the track construction

uearsci cospletiaa. By the tiiae tite j^silroad was coaipleted in May

l%9> the Central Pacific had 150 locomotives. ' As 1869 %ega&» 35

ships isare bomid for San Francisco from the east coast witli

railroad asterialis for the Central Pacific, iacludiag l& locomotives.

1Sis cost of the Governor Stanford Had t>&en $13 > 688 .-86, tncltutitig

shipping aad inattraaca. Tbe freight cliargea on a locoaotive shipped

around Cape Horn averaged about ^,000 or sore. !Ehert is a record

of freight charge for one locomotive acrosa the Xsttous 'of•paaaaaa of

$8,lGOa althou^, tJie average cost would be a little asore than half

that. A loeottotivs delivered at Sacrsaaento sd^ht cost in the *

39. Grisrf/old, 20,39J Central Pacific Railroad Co^tpaay Ms 1

of Locomotives. Stanford University library.

kO. Aaeyjcaa Railroad Jouggal, XSVj Ho. 23, June 5, 1869, 6l7.
It also had 1,400 platform cars, "36O boxcars, and 17 m i l and
baggage cars,

hi, Griswold, 296,

te. John Sebo Galloway, gte__.firgt gggnscontinental Bailroad?
» 1^1* Grisvroldj 83 J Suciua Beebe, Ihe Central Pacific ..and

Pacific BaHroada, Bericeley-j 19^3,' 21.
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Central Pacific #60, aasjsd Jupiisr, apparently arrived at

Sacras»nto la early IB69. possibly January or .ifebruauey, after

sailing ship 4<ayr»«y around Cap<& Horn. 2ke ssgi&e was built by tbe

Schenectady locomotive Works, Scheaectady, Hew York, as one of an

order for k locoiaQtives. She Seheaacta&y Locomotive? Order Book

uadsr th^ date of Jasuary 10, l868t catries «ork order So. 505 for

thd Cesitral pacific E.E* Co. of California for delivery "22 e

August 1868 JOPIKE So, 6o" and dascribeis it as aa "eigfct-whseled

î  GyXindsr loin x 24ia four Briviag Wheels COTQJ. c 5ft. diaa» ^

late I&i'id i. Joslya? a lang-tiae eE^loyee of tiae Southera

Pacific Railro&d which was corporste successor to tbe Central Pacific,

and a respected student of tijsi history of the Southern Pacific and

Central Pacific Railroads, published a list of *"2h® Old Iron Horses

of the Central Pacific/' in 192** in which he indicates that #60 or

Jupiter was ia service in July 1868. This table has been reprinted

in ausserous places and ixxsome recent "books f but it is in error as to

the date of service for the Jupiter,

. Mr., J*H. Joyce, Historian, Schensctady City History
to Hoy E. Appleean, March 23, 19663 qaotiag Order book in

History Center. Shis Ss&eneeta&y Order Book had b«en deposited in
the History Center, along with oth«r railroad historical materials
in May 1958 by the .American Zocamtxve Company.

hk. See next page.

V
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(&• Best's oogjr of th©Schesectady loe&s&tlve Works eagias l i s t

gives September l86S as the date Jupiter v&s fioiahed at t&a

Best is iaeliised t o b ^ ^ v @ t h a t ^ O > J ^ l ^ r _ s ^ i v e d at

in February ^^.9^. But I learaed ia coiaversatioa with MJS that he

really has «o firm iiEfornatiou on thia p»int* la asjr ev^at,

to tssw tho eiJgiae to Bosiraa o^ êiir %atk for

an ocean going sail Jag ship* tbe t?lp as?oaad the Sbm to San

afiloadii^ theare, s^loadiiig <aa a rivo? schocmsr, the trip to

and utiloadiagf t ^ r e would take at least izm or tbre© nontlis. Xt i s

1^ coacltision, eves t&o«^i tisers i s jio ^oaaaast&ry evidsaee at hand

as to the data the locoHiativs arrivod at- Sacraia^ito, that i t probsbl^r

was la Jaauary or FeTsroary 1869, 13ais t«jiild suggest that tiie Jupiter

!iad Iseea ia service perhaps aot aora than ^ ssoatlis vhen i t participated

ia tiie Px-oraoatory Summit careaoaies on Jfisy 10, 1B69—virtually 3

locomoitve.i

44, Bailsjay and Locomotive Historical Society BtdlstlK Ho, 7}
192k, 59-61. GeraM li. Beat andi BSreEd A* StiMt, both long students
of Central Pacific and Southern Pacific historical material3, feel
that Jtoslysi often jggu30 the adstaks o^ giviag^S feba-aafeg/tfts dats a
locauK)tiv« 'tfas completed atu£h© factory^-as tSs date At '#&$ ia servie®.

I amde aa effort i« the limited tima a t aor disposal to ie&m, if
possible, frsaa the SacrasKmto Sfeily Beg, th© date th« Jupiter might

i |b it,a t Saerasseata, b*>* f&ilgd |b OM, eay itesa
aad for that aatte^ I found so jceation of the arrival of aay
althoi^h i t is fcaowa that n ,̂ay vera arriving in the f i rs t part of 1869.

Ceata^al Pacific iocomotiw^ist iadicates that ©ore tbaa 100
hnilt tov the ca^>aay ia the last h months of 1868.

5* Ltr*, fierald M. Bessft to Boy E, Apples^i, Iferch 16,
maa with Best s Hay 3j ^^



Jupiter, Central Pacific #6o, ̂ ras a Standard Aiaeric&n

k-k-0 locomotive., U&visg the following baaic characteristics;

Hston Stroke
Siassster

Driving; Wheels Cylinders

60-inches 16- 0 pounds

It will ̂ e observed thai th© 4ri"vi»g ̂ riieals of Jupiter

iaebes greater la ̂ iassoter thaa tltose of Uutioa Pacific #119,

that the eegise T ^ S coasidsrably heavier* Otherwise, the

were basically similar ia motive posrer end

ofcvious difference to the eye would be the straight,
er

relatively slender stove-pipe, stack of the #119 a M the flare&3

stack of ths #60,

the time i t arrived a t Saci^a^eatOj probably early in 1 9 ^

the Jupitgr uadotibtedly was- sogagact i s passas^er aad freight vork oa

the railroad 'oetwesa the S&eraissnto termictal and poiats ia California

jmd Savada, I have found jto specific isfo«s®tios on i t s history

prior to the Prasioatoiy SuKroit event. An& tiaat i t «as ti@rs seeisis to

have "been wholly a natter of accident. I t was not pickea in i t i a l ly

as the locomotive to take Gov<araor Stanford and his special party to

stags of history at

The regular morning train eastbousd lef t the Central Pacific

terminal at Sacraiaento at 6 o'clock Thtxrs<da.y i&orning May 6, 1869,

carrying i t s usual alioteent o£ passengers, plus several
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bound for Promontory IS&smit ?rhere the ceremosy of ̂ oiaisg tlie

rails w s scheduled to be held two days later, ©a Saturday May &„

Departing & few Minutes after the regular traia tms Stanford's

special traia earryiag the railroad'9 president &ad &i# party.

They were bound for Promontory-fa* t&& cen&aony* I hav® fcrund ao

coatei^orary record which names the locomotive pulling either train

from Sacramento on May 6. One of the guests on Stanford's special

trais said it consisted o& the loeosjotivs, teader, and the

"superintendent V car. She latter bad been fitted for sleeping

(Quarters for 10 persons.

wrote aa article in 1956* presumably based oat Sotit&ern F&eific

records, la «hieU 1^ states that the Antelope w$s %ha loecaaotiv©

seldcted to pull Goverao? Stanford's special train from Sacramento.

He goes on to say that ''scanewiiere along the line the Antelope was

knocked out Toy a blast that sent a p$le of rocks over iato lier.

She Jupiter was ia tba house at Srucfcee and waa fuiekly fired im^

a»d s^de tl^ M up tha hill to where the prssi4@atrs trsla waa

stilled. She helped to rd-3?all the Antelope, and thea dra^sed. her

aad the traia to fruofcee.. FPOBJ tbere oa the Jupitar took the ~ - -.-> ̂

6, David Ii, Josljn, Steain ioooraotives of the Southern i&cifie
y i , ! " aa annex ia Gerald M Best and David £. Josl^ya, "Iioeoiaotive
of tfee Southern I^cific Cozgasy,1' Railway and Locomotive ffistorical
Society Bulletin, Bo. $k, mrvh 1956, 157-
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This account ssay ibe correct as to tfae .Aatelope s t a r t s ^ , frcaa

Sacramento witti t&g special fcar&ia* but t k t aecomat; o£

in t&e iaei4ej&t desei'ibetj. i s almost wfaolly wong> except tk&fe

*«faa a saisbap to the special t raie* I f ..t&e Antelope did iageM srfeart

vitfe the So'imraor's party, tlisa Oestr^l Pacific locomotive i^9 (far

that v&s i t s jsum'oer}> jaade by Mci&y & AMua i s 186 7 j IHJS cheated T?y

fat© frcsa Ibeisg a locdsotive oi

Jupiter ^iter©<i TQIOH the stage of fcistoary a t Broasoatory.

I t ssay have teen the locomotive that pulled the regular passen^;p

traia out of SaeraBsento oa the jsoraiaa^ of May 6, M s certainly

was the case xmless 13ie loooiaotiv« on tlis t ra in i*as cliaz^ed sonseplacs

between Sacrasiento and ?r^»atory. Oa th is poiat X hav̂ a found &P

svidoace, and lacklag aay to the coatrary one may assusie t to t the

loeoia^tive that pulled the t ra i» iato jpromoatory was the one that

started with i t from Saeraiaento.

4-7, fhe Central Piacifio Loetsaotiv^ Irist e a r r ^ s tHe Aatelope as
#29. i t **ras a 4-4-0 aad, like the J l^ i t e r j bad 60-i»c]a dr ivi j^ wheels
and l6x2h-hicb. cylinders. I t weighed 62^100 pouadsr. Copy of l i s t i a
writer 's poesessioa. X found a blue p r i a t copy of the Ceatrel Sfe^lfic
IiacoBotivs^^raviaad aad brought down to date frojn tlje beginning of
the railroad to 1925* in aa unclassified drawar of railroad aater is l
ia the vatat of Stanford ;Efetiversity Mbrary. 533iis l i s t ms in a
Iieteroge2eou3 pile of loose s&texials of various descriptions and
apparently tfce liibrary was unaware i t Sad this valuable record* I
brought i t to t&e attention o€ the l ibrarian ^rith the recommit
that i t be fccmrsd, classified, and held as a rare doemseat. ~7%;s

a f ///siir-1"c<S-(

6
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ffiow'to follow the story of Stanf<?rd*s special train from

Sacramento. Forttmately,' there are at naad two contemporary

accounts, and there m y be sore that I nave not seen, that agree

as to the main incidents* Gn the special train as one of the

guests invited by Stanford was Br. J. D-. B. Stillraan, who had coine

to California by Snip with Mark Hopkins in 181*9, and in 1869 waa
the

city coroner of San Francisco. In/July I069 issue of 5ae Overland

Monthly he published an account of the trip to Promontory taken

just a few veeks before. 2a it he describes the accident that

befell the special train and came near being a tragedy for the

party. I quote from this article:

Down the valley of the Truckee River winds the great highway,

crossing the river several tiraas. Just before entering a

tunnel, when the road slips in between the jaountain and the

river, we came near driving our last spike* Some Chinamen on

the mountain side were cutting trees, and seeing the regular

train pass, and knowing nothing of a special one, they probably

thought it a fit time to run a log dawn the mountain* But

whatever may have been their intention, the log landed on the

railroad just before us—its length fifty feet and its greatest

diameter three and a half feet—the smaller end rested on the

track adcferay between the rails, and the other rested on the

J*8. J. B, B. Stillnaxt, n13ie Last Tie," The Overland Monthly,
July 1869, 77-84.
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at as angle of about forty-five degrees. Ebe short turns

of the road prevented the threatening danger from being

discovered until ,«e were alaost upos it; but the proraptness of

the eagineerj aad the lightness of the train, saved us from a

catastrophe« 2&e pilot picked up the log* or did its best to

do it, aad went through bankruptcy; tout the fores of the blow

was not lost, for the heavy frame of the engine tripped the log

and landed it whore there was just rooxa for it, yet did cot

prevent it froia clearing a-way the steps of the starboard side

of the train fro® stem to stern. fh& only person inured—

aad he but slightly—was ons of our party who was oa the engine *

who» seeing vhat seemed an inevitable crash, jumped from the

train. The force of toe blow caa be conceived from the fact

that the log was broken through the middle9 where it was at

least throe fest in diameter.

It w s near svaadova when we reached the last crossing of the

Truckee^ where our crippled locomotive was seat into the

hospital, and our cars were made fast to the regular train.

Hera the desert proper 1»egS»s j .*."

Qse of the ssea who made the trip to Promontory to report on th@

was a correspondent of tfce Sacramento gaily gee. He was

a passenger in the traio that laft Saer^e^ato the morning following

the departure of Stanford's special. Burlag tSe trip to Prosaoatoiy



ifc

5̂?

LISRARY
GOLDEN SPi KE N, H.

he saitt tack a auinber of dispatches describing/the trip. Qfee of

these} headed "Erue&ee," as& dated at SUEO, ISay 7, carried a

reference to the aeeident that befall the special traia. It

elated that "yesterday afternoon" wfcea the special tr&is with

Governor Stasford was fallowing a few atiaatea behind the regular

train, between Boca and Sena,, "an iasiease log, tiiree feet te diaaseter

&n& fifty feet long rolled 4o»a hill by lasfcerssa aad fastened

two ties, at U5 o^sree angle ia the very center of tiie track."

accouat said, M32t0 SBgiwaer reversed brakas, when Mr. Harkness,

riding in the cab discovered the danger. Tfce colliai&a destroyed

the cow catcher. T&ere were no persoaaal iajeriea, except tHat Mr.

Harkaess 3prained his ankle when be junked frcsm the train, ^

ia other evidence that Harkaese was riding on the

catcher or pilot instead of being in the cab, sad that if he had

not jaaped just whea he did he would have beea crushed to death*

49. Sacrameato Baily Bee, Jfey 10, 1669, article srtgoed O'L.
abbreviation stands for T.O. Leary, who -s?as oj^ of the 12

newspaper correspoadents at Prcaontory Stsamit on Kay 10,

50. itr., Seorge Kraus, Assistant
Departsect, Southern J&cific Eailroad* to Hoy E. Applemaa, June 13,
$$6. Sdwin Z, Sabla, in his Buildia^; ths Pacific Bailroad* J# B-
lippiacott, Philadelphia, 1919* chapter ?, has "a guest" riding on
the cowcatcher, who ûssped aad suffered a spraiasd ankle j also
gaeraaseato ..Baily Bee, Ifey 10, 1869.
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to the Sacramento ©ally Bee article, the accident

occteer&i b«tsree& Boca aad Beno, At the first station reached after

tile aceldoat a telegram ims <*e»t ahead to ©top aaS fcold the regular

train. Mesasaitile, the crippled locomotive pulled Stafford's special

at reduced, speed uatil it caiae up to tha waiting regular traia,

gives the locatioa with sonas precisicat. He wrote: "It vas

n 1»e reached the last crossing o& tfee 2ruckee» where

ouar cri^f led loccsaoti'V® was seat into fits hospital, and our cars were

made fast to tba regular traia* x

l as t crossing of the Sruekee at tbe rivsr*s b% l^sdj, where

i t tarns from south to west is at Wadswortkj Nevada, wMch ted been

fouaded #ust the year before. IStare is BO ineation of either

or

1
pull St&aford's t ra ia aa4 uaa there oa those dates #1

in any of the contei^orary jjsterials I have seen in

coanectioa with the m a to Prosaoatory./Lput we know from photographs

taken on 7-10 May, 1S69 at Proaoatory that the Jupiter in fact did

any

to the coatrary, one Daay assxcae that Jupiter •was pulliag •

the regular t ra ia vtoen Stanford's cars nmxQ attached to i t a t

WadStfortb, a»& tijst i t 'weat on to complete the ^ouraey to Proamontory

Stemait. Stills®s records that saost sf tha passengers oa the regular

part oS the eoafeined train left, i t at Slko where they set out for

the Sfliita Piae ccaaatry s laasatred M3ga south of the railroad,.

51. StiX3jsaa in Overland Msatbly, 1869, So.



Jupiter pulled the Central Pacific train into Promontory Summit

on Friday Js^te ooia May ?.-• Two telegraph operators had their tents

pitched at the ends of the respective Saian Pacific and Central

Pacific lines, only a short distance apart. Stanford's party

telegraphic cosmiunicatioa with the Union Pacific ceremonial party

eastward and learned that it would be unable to reach Promontory for

the scheduled ceremonies the next day, fey 8^ and that May 10 would

be the earliest they could arrive. 3&e reason given for the delay

mas flood and high «ater in the Weber canyon region, east of Ogden.

There had indeed been high water there, but this was not the real

reason for Mr. Burant's and his party*a delay, The r e d reason was&

the forcible stopping of Burant's train by several hundred Union

Pacific contract workers, siostly tie cutters, who had not "been paid

their wages for several months. 1!hey would not let Durant pass until

he had wired to Boston and had the aoney sect to him he needed to ?&y

the angry 310b. l!hia -was not known to the Central Pacific officials

at the tisie.

With ceremonies thus postponed to the 10th, the Central Pacific

party had time on its hands. Some of the rough characters that had

begun to congregate at Promontory sad® it dangerous to leave the

protection of the Jupiter train, in the opinion of soise of its .

passengers. Part of the group were taken on to General Casement's/

Union Pacific construction camp eastward, asid from there they were

taken to Og&ec. She next day, June 8, Casement brought a special

y
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to the end. ot trade aa4 took those who had sU&$& behiad with

JUpiter oa a sight-seeing trip east^rd to ¥eber Canyon. Oa

June 9, Jupiter pulled the Central facific party back *est about j

30 miles froxa Pvonaontoxy to Mbnuaisnt Point j where th© party sp«at

several hours aloag the shore of the lake. Apparently Jupiter pulled

Stanford^ ears back to Prtsmontory that evening^ for Stlllaan writes

that "OH the morning of the tenth, as we looked out of the <Ja2", **e

saT,* a force of Union Pacific usen at work closiag v® tbe gap that

been left at their eod of tfce ^2

story of Jupiter after May 10,. 1869 is mostly clouded io

asd lack of a recorded history. It weat oa to perform

years of service on the Central Pacific line betmen Sacraanento

sad Ogdea. All that is known eertaialy about its subsequent history

is that it was re&sasber&d #1195 in the general reautjberiag of Southern

Pacific locomotives in 1891. Hebuilt la 1893 at the Sacramento shops,

it -was sold the aext y®axt l%$k, to the Gfila Vallay, Slobe & Jlorthera

Sailroad as its #1. At that txtt& Jupiter received, a. w&t boiler and

other changes wars sadfij iacludiag aa sxteeded siaokQbox, s i ^ sheets

fireboxj, a&& aes? and ^iffer«at stsani doste and saadbox covers,

changed its appearance considerably. It still r§taiasd, hoover

its cab, chassis, asd teacter as originally built, &»& it had ita

52. * Ovarland Monthly, July 1869, 82.



Qldhe, Arisona,

ball , 22je rebuilt Jupiter was scrapped about 1906 in

53

53. Ltr. , Gerald if. Beat to Roy E. Applemaa, March 16,
Best, Memorandum on Central Pacific Locojaotive No. 60 "Jtopiter'% to
Soy S-. Appleujarij April 1966 j Coaversatioa, Applecsiu witfc Bast at
o t t e r ' s has*©, Beverly Hills, California, 2$ay 3, 1$66. Mr. Best
says that in 1937' he tallied vith Mr. Seta Arkills of the. Sila Valley
G&Jf 3ailroad vho at different times had b&en firsiaaji aad engineer oa
the rebuilt Jupiter^ #1 of the aVG&I? Railroad, and that the latter
said i t waa cojanKjnly krsova ia Globe, Arizona, t te t #1 was ths old,
historic Jupiter of Promontory Sawe. 25jere was SCHB© t a l i of sâ îiag
i t , but in the end this caae to aotfriag and tim old angiae ^as cut
up for scrap at the <3iofce roundhouse.

Hr. Eest has beer, of great frelp to 33a in assembling data on
tlse Mstory of the Jiapiter. la Ms personal f i les, h& has abcyut
80,000 photographs of railroad locomotives and traias and approxi-
mately hO^QO rtegativesj aad his library oa railroed history i s
extensive, -feaong other sjaterials in his possession are copies of
several of the ^siriy jaamifacturar's locosraotjLva liata and of ra i l -
road eostpaaies locojfiotive l i s t s . Has long acquaintance with David
L. Joslya of the Soutiiera Pacific Bailroad* wi® was stationed at the
Sacramento shops, ijas given hint access to soae obscure railroad -:.
records. Si aijjftitioa, Mr- Best is recognized as being a devoted
researcher aad Mstoriaa f̂ Aa^rican Hailroads.

railro«wi iateraats of the Big Four, Jltmtington, Stanford^
end Mark Hopkins' eatat©, tiaderweat extensive reorgani^atioa

ia the sxiaaaer and. autumn of l^B^j aatj effective. April. 1, 1885, the
sTn Pacific emerged as the corporate bead of thsse iaterastSj
the Central Pacific in a lease arrangement to i t . See Stuart

Chapters oa the Hlstt>ry__of_ the^Stmtliera^ PaeifiCji Sew
Co.s 1922, 149-152,
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Sister of

Jupiter was one of k locomotives built by Seheneetady for the

Central Pacific Bailroad at the sans© time and tvom the saas

locomotives, listed helm mrs identical.

Shop
Coastractios

Bassber

505

510

511

512

1©

60

61

62

63

Haass

Jupiter

Storm

tolViBd

levi&t&an

Bat©

at factory

Sep. 1668

Sep. 1S68

Sep. 1668

$©P« 186S

Benttrafcered

1195 la 1891
(rebuilt 1893)

1ST3 ia 1691
(rebuilt 1B73)
1517 ia 1908

1196 ia 1S91

1197 is 1891
2& 1216 ia 1901
1469 ia 1908

Scrapped

1906

1910

1900

sold
X906

la addltic© to tha three sister loc£ffiK>tives of

11 other laeojaotivea built by Schenectady for ths Central Pacific

that in effect, tgers eiater locomotives as they bad the saiae specifi-

cations, all 4-4-0 type, with 60-inch driving n&eels, 16x2^ eylia&ers,

and -weighiag for eaogiaaes alone 65,^50 pounds. Ifeey were all built

i860 and July 1869,

CP #li»8 Sed Fox
9

150 Grey Fox
151 Yellow Fox
152 ifhite Fox
156 ©ireka
159 Siaaa
160 Sultana
161 Juno
162 Flash
163 Faacy



fhese elevea locomotives had a l l been scsssfped tfy 1901, except for

#l£ l s Jtaxa, which was said toethe Iev&«ta Worthera Bailroad ia 1905

and survived ttatil i t -was scrapped i» 1531.

Ite&wisigs, speciftcati^ais, or photograpiis of aay of these locomotives

fcefor© they -^ere rebuil t «oiild prcwi<to UiSafele iafomatioa about the

cosstraetioii and itppearaace <if aay o^ ^ie others, except of course

for decorations ? aiansberiug, and muaisg ^hich would be obvious

m the jfeotographs*

I t may be of interest to note that the Central Paeifie Kallrosd

continued the practice of naariag tMi r loccaaotivss dcnm through #178?

Jraaltfort, 'sid.ch^is the las t aajsed locomotive in ths CP blus print

l i s t i» Stanford Saiversitj ' l ibrary, fhere «ere a fe^ locomotives

with ear l ier mffifeePiS that apparently aid neat Itave ftaraea, as tSus&a do

not sljow cm the Sail*oa<l locoaotivie l i s t . I t appears, therefore,

prepared by 3er&14 M. Best for Boy E. Applema, April
I966, of Centra! Pacific Railroad locomotives, based on hia copy of

Factory Idst aad CP Bailrcsa4 Iiist of locomotives* ^ e
'a cspy of the Central Pacific HR lioc^rKJtive H s t , mde frcaa

the blue p r i i t e«?Kr hs toxmd i s msclassified taaterial a t Stanford
ffaiversity Ifibrary vault» coa^irms the locomtive susbers, mxsses,
jfeuwKbericg, driving wheel and cyliade* dimensions ? years built» and
weight* Mr, Best informed the tnriter that his Schenectady Factory
l i s t i s a copy o^taiiied frcaa s friead -aiio mde his c^gy fram the
Schenectady l i s t he foamd at the fe&erican Lacoaotive Castpaay,
Sc&esectiKfof, <f.Y., ia 193S* Alsa, l t r . s J» W, Jc^ce, liistariaa
Scheaects4y Historical Cester, to Soy S. Applemauj March 23;, 1^6.
LtT.% George Kraus4 Southera Baciflc Co., Juae 29, 1966 to Hoy 2.
Applssaa states their roster shews #61, storm, was reteuilt in 1873,
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that 1B early 1869 the Central Pacific aiscoatiausd giving asms to

sew

are s t i l l other locoanotivas bui l t 3ust previous to CP

Jupiter, fey the Scheaect&dy Itocozaotive larks for eastern railroacts

that appear to fee ieteatieal In speeifieatioss aM agsearaaee >d.th

Jupiter aad i t s s later icfcosKitives. This Is t&at oae w&ta

since t l » ^-^-0 in the l a t s i860*a was a staactard piece of

for tits tisse, and the Seheneetady Kovka tari^d i t out for general use

on may railroads of the day. Mention of $$m of these earlier

locomotives that were similar to Jupitay « i l l l»e SEWIS in the section

oa photographs.

I t ia&r be of is terest that the l a s t steam locoaeotive the Southern

Pacific Bailroad (which after April 1, 18S5 ioeluded the origieal

Csatral Pacific) hou^vfe vas #k£9k in 19^4 frosa Balcbfia Loeoaotive

Forks of Hsiladelphia. I t begaa service ia Hareh of that year. I t

i3 interesting to coispare th is hi^e steam locomotive -with those of

the Jttpit&r type of I869. I t is a 4-8-8* type, weighed 657,900 pounds

(about 10 tisaes the weight of Jupiter) , aacl ted a 67 foot, 3-ineh

yfaeelfcaae. Froa "Uae eosr catcher to the coupling device i t maasured

79 feet* 2|- laches* I ts tender «as 4^ feet , 8 laches long. !Ekis last

55. Central Pacific BE Locomotive Mst ia writer *& possession s
copied from List ia Stanford Usiversits* Library.



steais locomotive of the Southern Pacific now stands in front ot tiie

Southern J^clfie BaiJjpoaa Statioa in Sacramento in Camellia Plaes,
. 56

at H h sad 3̂ /e Streets.

aa t&e westStot inappropriatelys just ©cross *vt& Street from

side of the park stands a large, handsome "broaae boat of

IteHone J^wJab. It rests on blouse cross ties and the end of rails,

and tHese in turn are on top of a huge granite bolder from tfce

22iis EseKorial to Judah t̂ as dedicated April 26, 1930 sad carries the

legend, "Ibat tUe West May

for Japiter sir

or its sister locomotives. 33ie firss

19C6 after the earthquake i&er^jlestr^^^

the dra^rii^s, and

plates in the offices of the Soutlxera Pacific Hailxoad,l

destructive fire luroke out in th§ S of the Southern

Pacific aad destroyed several cases of old drawings and pictures of

the Central Pacific sad Southern Pacific Bailro^tda storsc
,.,,.-m.>.^^-*,i,»^^.::,.., .. ...

of the car dspartjaent.

5^r Some of the information taken froia marker at locomotive by
writer, 7 May 1966; Sacramento PaJly^Begj April 19? 1957.

57. David L. Joslyn? "The Old Irou Horses ot tHe Central Pacific,"
and Locomotive Historical Society Bulletin, $Q. 7> I92h, 62.



wfeo have recestly insti tuted aaaye&#s for ^ agec i f lest ions, and

historical &a,ta ©a tbe J i t t e r aad i t s s i s te r

original aad CQiita!$aras!'y. Si is fcaa included a reaewed search

a t their Sacs-assaaio shofs, SJfc&rs fi» exist two <iiagi?aias of somt i

caac©;, "but their i&portaaee has to l>e carefully ©yaltmtsd* Shey

l>e discussed lat®r* But f i r s t , sssatioa will lie s@wJe of dravings 1£bat

be presui^d to fcav@ survi-md Ja tha racords of

Sci^nectady loccaaotive Jforks, ^hich bui l t #60, Jupiter,

jasrged ia 1901 aloag ^itii 7 other locomotive building firms into the

Americas l<oeo]aotive Cons^tij'. Su'bseqpieatly ot&©r mergers "brought the

tota l to XO foimrly iadspendeat corE^aaies tbat l̂ y 1905 isa&e «p t i ^

Aa<*ricaa Loecssiotive Company. The Sebenectadjr tfoyks, wbich had beea

is 18^8, was i&e principal cos^aay of those serged, aad i t

t&s ^mufsetuying sad cjfperatiag headqoayters of the &serieaa
591901.

58. Lt2?s, George ffir&us, Assistant Editor^ Southera Pacific pw
to Roy S. Appleis&ttj J\me 13 aaa Jaae 15* 1966; lifer., B. S*» Biaggiai,
Presidentj S£?utijara ifecific CcsKpaajr, to Kepressatative Bavid S. King,
August 18, 1965.

LocoEsqiiva59. Aaericaa Loemsotiw q
Saw York City, 131?. Ttiia "book gives" "MatJeiey' oiTtbe

30 Cbarch St . ,

j)jatfctera»tical tables oa motive pover, cylia&ers, specific gravity t
ia©talss and other highly teohaical aspects of yailxoad aad locomotive
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in recent years the American Locoiaotive Cowpany has given way to

another corporate reorganization and today survives as ALGO Products,

Inc., with operating and manufacturing headquarters still at Schenectady

and management and financial headquarters in Hew York City. I have

tried through correspondence, both with the Hew York and Schenectady

offices of ALCO to obtain information on early records 6£ the Schenectady

locomotive Works, but thus far have received, no answer to my letters. I

"believe, however, that the company probably has disposed of all the

records it once :may have had on the early cocipaaies. (Phis is borne out

by comments from Historian J* W. Joyce of the History Center,, City Hall,

Seheneeta&y.

In the course of aiy searches I learned from a copy of a release

dated IJecen&er 231 1959# in the files of the Siaraon̂ -Boardsian Company

Library in Ifew York Citŷ  that AX£O Products in May I958 gave all of tile

glass negatives and photographs of locomotives shipped from the American

locomotive Company or its merged eompsuaies between the l880's and the

1920's to the History Center of the City of Schenectady. Included in

the transfer -were also builder's lists for the 10 merged companies.

In response to an inquiry, Mr. J. W. Joyce, the City Historian at

the Schenectady History Center, confirmed that the Center does have

store than 7G00 negatives, 30$ of them on glass and dating between 1885

aad 1920. Their collection, he stated, contained so drawings or

specifications;, but did have builder's lists for all the 10 merged
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cospaaies* She Bo^rs l i s t started in 1072 J- that for Sche»eeta£y i»

1S5I* ©&Ly for t&e Schsaaeetady congm? was thers aa Gr&ei? Book,

Mr. Joye? stated that i t m s Sis ttadsrstas&u$g that 42*00 Products fcacl

retsise^ aoae of the drawings rai&ti»g to steam loccaaotiyes, but tliat

aevearal fon^y o^loyees of the company liava colieotiJMis of

negatives * and photographs obtalas4 fircaa i t s «arly f i l e s , ^ stated
6060he did sot know the icientity of thes^ persoas. I t appears,

that early drawings and speelfic&tloas »say survive la personal collections

of persons •uxiknom. to us, lout that probably aoas rQE®ia in the possession

of the cosipaniea conafeructlEg the Bogers aajd ScteaeetBtdy locomotives, or

thsi r corporate

Mr. Joyca said that the Acs;ricaa LoccscE>tiwa! Coaipany and ALCO

2J&V© ia past .years been so-bedeviled hy reqjiests for

oa early locomotives frcaa railroad buffs that tfcey have adopted ^s a

policy the ignorisg of a l l eorrespoiuiesca received on the subject, said

that persons who sake calls oa the cospaj^r ia person are coafined to

the rsceptioaist• s office. Bs wrote im ha would expect that correspond-

ence even frost the Pe<leral Govisrisaeat oa the subject i?ould be iigjaored.

I t iia« been. AtlJersoeal v i s i t sight get «€KK® resul ts t feat e3?en th is i s

doubtful, . ,

Bov, to return to the t'*ro diagraais relatijjg to the J&pitw that

have survived îifc- t&w f i les of the Southern Pacific Hailroad.

60. Iitrs.,
Center * to Say S*

. Joyce, City Historia»t Sehsnecia&y History
, March 23 aad April 13* 1966*
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First ia point of date is a small diagram 7s x & inches in

with the title, "Bi&grasa of l^xak* 8 Wheel Schsa. faglae 1228

Kebttilt. Office Supt. MF asd S.KCo. Sacramento, Sept- 20, 1895."

Below this beading is the lettering nl engine this el&sa in service

Sept. l895.Kagine vest into service August 26, IB92,"

The significance of this diagram is that locomotive SP #1228

vaa the renumbered 161, which had "been built in 1869 to the saise

specifications as Jupiter, and can be considered a 3ister locomotive

This diagram shows the engine as rebuilt ia 1895 with a different

smoke stack, driving -wheel diameters o£ 64 inches instead of 60

same size cylinder and piston stroke as in the original. #l6l, but

a greats increased weight load of 80,150 pounds.' Qsly a close

co3Bpe.rison of some of the other d&nensions shown with thoss of the

Schenecta&y ^-4-0 standard Ansricaa locomotive of 1B69 will reveal

the extent of other differences. Mr. Gerald Bast believes this

diagram of rebuilt #l6i? renumbered #1228, retains the aasie length

of wbeelbasej distance between driving v̂ heel center; distance 'oetweea

pooy truck "wheels and other priacipal dixasnaixxas as the original

Scheaectady #161 of I8S9. Mr, Bests who feas this diagram in his

collection., states that it is the only oae that the late $r» Joslyn

tjas able to seilvage of Southern Pacific ishop drawiags of the period

from the 1890*s through the early 1900*s,cl Utere appear to fee no

6l. Meraorandua on C? 60, Jupiter s GeraM M. Esst for Hoy E.
p p , April 1966/wi

lfta copy of the #1228 diagram. Ltr.j G&orge
Sattse, Southern Pacific Co,, to Roy E, Applemn, June 29? 1966, also

copy of this drawing.
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of #1228 f<»? tills period* Mc« Best does ftave

a photoga'aph of CP #1573* wiiiefc. i s t&e remaabeml #6l , gtona, a

s i s te r locceaotive of Jupiter, ^3ic& was taken in 1902. B& feels

that th i s good side view of #1273 can be used to seals

sf tbe original _X86S Juaitaryif that should b© Beeeaaa

to Ma qpinioa, fcke 1302 p&otograpii of Storai Qhrnes i t to itave Jbad &

osrigiisal chassis, aaiwlbaxj and stems dcrae* ©soaterMlaaice ^ra^Sits

been ad<ied to tbe s^ar driving wheels, aad an a d d i t i o ^ l weight

to tfes ss ia dartviog wheels. 2hs to i l e r ajui s tea l es& aa?s

"betag typical Sacramento shĉ > staadaM pieces of t&©

2his ctHsasut about ^Kstogr^plis Has beea inserted fasre, rstlier tfesa

left eatir&ly to a sBbsequeat section because i t Ms soae use in

eaaueetion vith iatarpretio^ the diagrssi of #1228, a copy of

is included ia thia report. Mr. Best thinks the 64~iach 3r i

^heela of #1228 are the saisa as the 6o-lRe& drivtrsg wheels of

Jupiter except that they iteve be^a provided with thicksi* t i r e s .

This raises msy qimstioas about practices in 1868 and la ter in

referring to disaaeter of driviijg wheels center and with t i r e s .

62

second drawing from tfce f i les of the Soutiisrn Pacific

i s one that lias j«st ecsae to l ight and resulted from a

searefc in Jane of tliis yespp (1^6 ) , I t is a diagram of Csntxal

^teif ic #60» Jupiter i asd vas prK^ured by Bavid It. Josl^ra ia

62. Kite.
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July 1 9 ^ *t gaera&eats. It measures approximately 25;xlS inches,

asd shows a side profile with half sections of cab and front of

locomotive. It indicates driving wheels of 63 inches diaiaeter,

and the legend notes that originally the JUpiter had steam pressure

of 110 pounds but changed later to 125 pounds * She diagraa is

inscribed, "3>.£,J, *?/$/¥* Sac," It gives Jspiter dimensions to

have been 8 feet fee twees driving wheel centers, 11 feet 3 inches

from front driving wheel center to rear front truck or pony wheel

center, 5 feet 8 inches between p$ay wheel eentsrs, the stack 5 feet

across at its top, cab &^ inches deep, main rod 85 3/4 inches long,

Many other dissensions are shown. Xhere was no indication in the

file or on the drawing giving the sources that Mr. Joslyn used in

preparing this

It is not knows at the present whether survivijag jseafcers of

Mr* Jaslyn's family has aay of his papers which isight shed light

oa this question* It is a known fact that Mr. Joslya was a long-

time employee of the Southern Pacific Ccsmgasxp at its Sacrameato

shops, was greatly iaterested ia the history of its old locomotives,

$3. Copy of the Joslya diagram of #60 Jupiter was aa enclosure
in Ltr.. George Kraus, Southern Pacific Coî ?aî r, to Soy B. Applemaa,
Juae 13>19&>, MP« Sraa$ eoasKBtsd eoccersing it, "I have also found—
and this is a great surprise to set-...** A search fop the blue print
or original drawing has aot located ifc in the Southera Pacific files
eiî nsr in Saa FraacisGo or Sacramento. Jbslya worked in the drafting
room of tdie Southera Pacific at Sacraasento for jaore than 30 years,
was faailiar with the early pioneer locomotives of the Central Pacific
and enjoyed a reputation for accuracy of detail* Ltr.,Kiwis to Appleman
Jane 29, 1966.



69

and fcfeafc he may tsave cam t*pors SOB& O&£ ^rawlag t&at las used, in

making th is diagraa. M?« Best*a cosuasat jseaticBM earl ier In

ccaaaectioa wit& fc&e d&agriua of #1228, ho^ewr, and qmtisg £ro® a

s/itli ISc, J a s a ^ , would iadicste oa i t s face that

not found ajjy such arawlag relatijag to tb^ Jupiter,

for tfcte present > ths^£ora» tbs Joslyu aiagrsia of #60 must b©

cososidered a ajoat £sier®srfcing it#© but got coffligpis'̂ ly evalt&atedU

A copy of this diagram £3 included, aa Appendix F .

Certain otlier diagrams and Srswiiiga aot relating directly to

ibs Jupiter will be useful in studying the probles of preparing

Jupiter eoastructicsi 4rs«^iags. Of these, I mention partictilarly

tijs scale drawing of a Balduia 4-4-0 Stassdard Americaa

and the* accompanying table of di&easio&s shown as Plate V, in

M, I?. Foraey, CaitechijSffltjof ,,ttae liocaaaotiyej l6?5 edition,

This locomotive ijas basic dimsttstons that ar® idteatical or aearly

so with Jiipiterj 60 3/k-inch diaaeter driving wheels, I6x24-inclj

eyliJtHisrs, and ©cgia© isfeigiit of 65,000 poua<$3, iSie driyiag wiieels

of this engine ar« only 3/k of aa iaeh greater i a disaster thaa

those of Jupiter 9 a» issigaif i^iat differsacej other geaeral

appear to be jus t abcrut

But of a l l t3se extant diagraais and (JrawlogiS of locomotives of

period t i » t Itave ^eea fousct* the most valuable for the coastntctios

of a rsplica of Jupiter, .Just as for ffjaion Pacific #119, are the

• • : . - , . !
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eoastructioa drawings for the 2few Jersey Haiiroad

Hb«J^jgrevigusly inentiossd ia

Colburn drawings of a Bogers locomotive,

previously discussed, may also fcs useful. All the drawings and

diagrams EeatioBed* used to mappleaient and correct where necessary

the ̂ sissenbowt clrawiags, together vitii refinements taken £rom

photographs, sbould result ia producing an essentially correct set

of construction, drawings for Central Pacific #60, Jupiter.

Tho Weiss&JSfcom and Colburn Drawings are included in Appendices B

and Aj respectively, as stated earlier.

Specifications for Jupiter

Eiera are no knowa astaat specification sheets for Central

Pacific #60, Jupiter. The closest approach to such specifications

known to ae are those discussed earlier ia connection with Union

Pacific #119. 'Thsy ̂ ould apply in a ̂ nerai ^mrj. These specificatiQiis

and descriptions are included in Appendices C and D.

In coan^ctios witii the appearance of early Central Pacific

locomotives i» terms o£ paint* trim> aad decoration the following

quotation from I>avid L. Jbslyn say be useful: \ r.
\

Old employees of toe Central Pacific always spoke at the j

. i
original 163 loccanot• ves af tlia Central Pacific as the 'Iron I

Horses.* Those old timers t̂ ere iron, for as far as I can
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lears there was very little steel about theaa. Considerable

brass, gold leaf in trimsiag aad IsttaHag;. £hos« used 1»

passenger service had drive thesis painted a bright Fed.

.,.names ia gold leaf on aides of eaba3 stripes of gold

wherever it could %e applied with initials C»P a»& the

number between the C. and P, oa to tasks with more gold sad

shaded Td.th greea aad red. Gra"6 iroaa, hand mils, fe&s&s that

held on the jacket, bell, uhistle, safety valves aad pifflg)s of

shining brass> rias of the mud guards ed$e& with "brass, head

light paiatsd a green color tfith gold stripes and e^sry part

of thea shining.

Photographs of.Jupiter

Neither Bogers &5cors£>t±ve Works jsor Schectectady Locomotive

Works ha<i started the practice of t&kiag photographs of locomotives

as part of their construction records at the tiae #119 and Jupiter

were "built. fhis practice <sas started later? and far suany later

locosotivea wet, glass plate ifsgatives have stirvived ia various

collections. X have mentioned the large collection gives "by the

American Locossotive Company to thus Schemctady Historical Center.

•Jhus, the only photographs of these two historic locomotives trere

those takea after they entered service, and these for the iaost part

6k. David %. Jtoslya, "The Old Xron aorses of the Central B&cific,"
Sailvay and Locomotive Historical Society Bulletin,, Ho. 7> I 9 ^ 6
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are those takea at Promontory Summit in connection with the May 10,

1839 Golden Spike joining the rails ceremonies*

There were three photographers present at the ceremonies on

May ic, 1869. Alfred. A. Bart;, official photographer of the Ceatral

Pacific Railroad, with his studio at Sacrajaeato, had made the trip

to Promontory Sunanit to photograph the ceremonies. Andrew J. Bussell

had cose from New York for the saisa purpose as the official photo&r&her

of the tjaioa Pacific Railroad. Charlea H. Savage of th© firm of

Savage and Ottiager, Salt Lake City> was an independent photographer

present. These three men tooX all the known pictures of the ceremonies,

soiae of which have been reproduced many times in various "books and

publications, as well as in thousands ofstereoptic view sets of the

tiase and later. Often the picturea have been incorrectly attributed

to one of the three photographers present vhen in fact, thegr were

taken by another. Beeeat studies have sho^n that the best views

taJtezt "by AniSrev J. Suasell, but reproductions of perhaps the most

widely used have been wrongly attributed ta Savage.

Several of the best views of Jupiter were takea "by Hart on the

day before the ceremonies, when th© Staaiord party was killing time

in going baeis to Monument Point aad aight-seeiag along the right-of-

way and oa the shore of Sale l&ke.

A few picturea of Jupiter wre taken later, almost hy accident

it aeejas. And there are a feu surviviag pictures of sister
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of Jupiter. I bave assembled as m a y of these as £

could fisd, asd they are included in Appendix G, Ifeay of them Have •

been obtained froa stereo views which fcav# survived ia certain

collections, Ihe hsst collection relating to the Central Pacific

Railroad I have seen is the one is the Timothy Hopkins Collection,

Main Library, Stanford Uaiversity, fi-nothy Bopkias was the foster

sou of Mark Hopkins, one of the founding ''Big Four" of the Central

Pacific. fife laade a notable collection of early Amrican railroad

history, and left this collection to Stanford Usiv«rsity, A valuable

ites for QXU? present purpose i& a l&rge album contaiaii^; about 300

stereo vierws #howiog ths qoagtruction history of the 0entral Pacific

Sailroad. Vas pictures cover the route from the Sacrament© docks to

aad across the Sierraa, ajxd fceace over the Hevada and Utah cteserts

to FroJBiontory* The pictures were taken aostly by Alfred A* Haxt,

cover construction work "between 1866 and 1869*

There are in addition a attmber of excellent photographs of

Standard American ^-4-G locomotives "built Toy Schexiectady about the

sasse titua the Jupiter came from i ts shops, as indicated by tfes s&a

work order numbers, Sxaasples of toese are Schenectady Uo. h72t

cosapleted Janu&ry 1868 for the Utica and Black River Bailroad,

almost identical to Jupiter. And there is Schenectady Ho. 577,

cos^leted August l869> aad apparently idaatical to Jupiter, except

for nsmin^i railroad identifications and some aspects of paint

decoration. Just as a Chevrolet Itnpala 4-door hardtop today, for



instance, is basically the saiue autoaobllfi whether sold and

in Cleveland ©> Santa JSfc, so the Seaeaeetady Standard American k-k~Q

locomotive of 1868 and 1869 was the saioe to all troysers with only

alaor decorative differences.

there appears to fee no good, reason to liat here the photographs

that appear in Appendix G relating to Jsglter. 'SUB photographs that

have "been collected relating to J^iter srill be found in that appendix

It may t>e of passing interest to conaaent oa photographs that

sometisses appear in print representing locomotives aaid to be Jupiter

or Union Pacific #119, "but in fact are not. Host of these stem from

two sources, Oa© of these is Cecil B. De Mille's well known wovie

"Union Pacific" filmed by Paramount Studios in 1939- For that

picture, Parajnount fixed wp Virginia & Truckee locomotive #X8} which

it boiight for the purpose, to look somewhat like Union Pacific #119,

and Virginia & Truekee locomotive #22 which «as aade to resesfcle

Central Pacific #60, Jtspi^r. Metro-Golch?y»-J&.yer Studios bought

Virginia & Uruckee locoaotiv® #11 for movie making purposes* All

three locomotives are retained by their studios today as valuable

properties, and are in operable condition. V&1? #18 is a Central

Pacific Sacraasento Shop huilt locomotive, dating from 18731 V&3! #82

is a Baldwin built loos^tive,. 4ati»g frcai 1875. ̂  •

^. lAir*s W&&& A. Stindt, C&airjnao, Baeific Ctoast CEteapter,
& ioccBaotive Histc^ieal Society, to Roy S. Appleaaa, Ifercli 3» is6&i
Gerald M. Best to Eoy E. Appleiaaa, March l6» 1966, and CSerald M. Best,
saeraeraadua report oa Jlipiter for Roy 8, Applemsa, April ^6
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Hie second common source of.erroneous pictures representing

the Jupiter and Union Pacific #119 are those of tbe^two engines that
V ' d4*. /&"9r£'Usrl<Is far in rftf a*d tfyO

were used ,to represent these two historic loa<aao.iives in the Chicago

Bailroad Fair of^l9^9. Virginia & fruckee locomotive #12, Genoa,

Baldwin, 1873» represented Jupiter,' and rebuilt Hannibal & St. Jose

Bailroad locomotive #66, originally built in 1892, represented Union

Pacific #U9* 3!hey had the names and numbers of the original

Jupiter and #119 and their owning railroads painted on them and their

tenderst but anyone reasonably well acquainted with the appearance of

the originals can easily detect the differences.

Tenders

It may be well to say a word about tenders * because the intent

Is to have tenders with each locomotive at the Golden Spike HHS.

fhey are generally considered a part of an operating locomotive unit,

and are usually included in illustrations of locomotives,. Most of

the photographs of #119 &a& |6o, Jupiter, show their tenders. The

tender for the Standard .American k-k-Q locomotive of I86Q-2869 was a

fairly Uniform piece of equipment, and no special problem is anticipated

in constructing replicas.

., 66, Seed Kiaert> ffitfly Aaeriean Steam LocoiaptiYes, 1st Seven
Decades l620~l^Q0t Superior Publisaiog Co.' JSeattie',' 1962; Conversation,
Roy B, Appl«aaa f^"
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Stars are construction drawings ofstandard tenders of the

period is the Welssenbora. drawings in Appendix B, and thers are

diagrams of them Is same, of the other appendices to the report.

Ibere is in existence at Sraveltown, in the San Fernando

Valley, on the outskirts of £os Mg&l&s? Stoc&ton & gastern

locomotive #1 with its tender. This locomotivse was built ia »

a 4-^-0 of nearly the saae specificatiaas as Jzjjjiter. Its tender

as it stands ia Eraveltova today ia nearly all original, still

haviog the old tank ia it. The locomotive vas originally built by
' " • ' • > £ $ f £ # s t e r '•• • • - - • - • "••- • • " - • • •-. • '•:; •••-••

the Xancaster Worlis at^^g^i, PeimsylTaiiia for the Western Pacific

Railroad. If needed, the basic dimensions and specifications of this

tender could be taken from the original and used io the drawings for

Jtepiter and #119 tendjars- But I do aot aatdcipete this will "im

required.

Tenders were necessary adjuncts to Iocc8aotives. They did t»o

things. Thsy carried a supj4y of water for the locomotive boiler;

they carried fuel to burn in the locomotive firebox to heat the

water to make steam- Steam pressure operated the pistons in the

cylinders and the driveshafta that turned the wheels and made the

engine stove.

6f. Ehe witer examined this locomotive and tender with
Mr. Gerald M, Best on May 3, I#66* According to Mr. Beat* this tender
is just abotit what both the Jfa$>iter and #i£9 carried ^ith them as
original equipment*
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water tan&.ia the tender for the W J - 0 locomotive of 1869

vas U-£hagsd> exteadiug around both sides and across the rear end

of tiie tender. 1&$ opsaiag at the throat of the 0 and extendiag

bacH a little sore than half aay <xf to© tender fraae was for the

storing of fuel, generally wood at tills time. 3&e same Space co\ild

be wse& fpj? coal in the event the locomotive was a coal-burner*

Wood *®s of tea piled oa top the water tank as well as io the ap&a

area of the U. Bi^« •vrould To© ao difference in JB69 ia the tender

for a bitvoaiitous coal btatdug h-k-0 Standard Amsricaa iocoatotive,

such as was tfa&oa Pacific #119* and the Central Pacific #60» Jupiter,

which was a

tenders for the two locomotives that sjet a t Promontory

Simalt carried either 2,000 or 2,200 gallons of -water in their tanks,

aad as anich wood as could be piled on. If coal was used about 3-4

tons could b© carried. An easpty tender would weigh in the neighborhood

of 20,000 pounds. If loaded ^i th water and fuel i t would weighs 40,000

to ^5,000 pounds, fhe tjfpical Standard American W o loccaEotive of

the late I86o ls with Ioade4 tender •stouM i?ei^i about 100,000 pounds.

68. M. S. Forney, Catechism of the ^ l87g ed.,357.
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•As a prelude to discussing the probable costs of asking replicas

of Uaiou Pacific #119 and Central Pacific 60, Jupiter, asd

tenders, it should be stated that there is no alternative to

the replicas if the two locomotives are to be represented at

Prcsaoatory Summit. Thavs are B O locomotives like them in existence,

so far ae I have been able to determine* T M s has "been confirmed by

every "expert" I have talked to or written to on the subject* Inhere

are a few surviving old locomotives3 perhaps hair a dozen ia all,

that reseuible in some considerable degree one or the other of t3ie two

we are concerned, with, here. But they are owned either by institutions

that hold thea as a part of a collection they T^ould not part vith, or

by Hollywood studios for srovie-mkixtg pttrposes and are not for sale.

la one instance the Pacific Coast Chapter of the

Locoiaoiive Historical Society owns an old period locomotive

locoraotive is already committed to aa outdoor railroad iraiseum projected

for San Francisco.

Congressman! David King, of Salt lake City, Utah, asked the

Stata Department to mk& ioquiry of its as^assies ia all South

American and Latin American countries concerning the possible

preaeaee in their railroad systeias of American "built locomotives of

the l86O's or lS7G*s period. It is known, of course, that aasy

locomotives in past years -were sold to these countries for their

relatively priinitive railroad systeias after the locomotives had



79

becorse obsolete tar use in the United, States* I t -was thought

suitably period locoiaatives of the l86o's or l67G*s might be found.

there aad vttb slight sao&if icatioa cctdd represent Jupiter and

Union Pacific #119. Bepreseatative King's office has aow received

replies through tfae StatercBepartatsat from most of tiie eabassiss in

South American aad Latin Aisericas countries. T$aa& of the response's

l i s t any locomotive that ecasea close to beiag wi*at i s seeded.

Slag lias supplied me with copies of the cablegrams•

Also, Tiritfa reference to the possibili ty of period locomotives being

available in Jfexico, Mr. Gerald Best told me tfeat lie has aade several

tr ips Into Mexico to exasoine their older Acssrlcan-ouilt locomotives

of th©.WM3 type, and. he has fotmd nothing that goes hacM to the

•s f aot to ffleation the 1860*3. Even yfa&t there are of the 1890-

period have lisea reimilt in one or savsral features, incl^diag

always- sew boilers.

Beplicas can be of two types. First> there "could be ao

locoiaotive ? one that -souldhave boiler, firebox, a l l ths

working values> cylinders and pistons. I t could be fired op and

run on r a i l s . All the working parts would have to be siachirje4 to

a close tolerance to assure satisfactory operation on a standard

gangs railroad. Most of the parts would liave to 1*3 l i te ra l ly

, "because locosaotives of the type required are no longer

ia t&is eoustry. • I t Itaa been thought in^ractical to coc^lclsr
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t&ea built abroad, in Japan, India, or possibly West Germany *

for instance, #here steam locomotives are still being pyogiiced* Aa

operating locomotive would be very costly.

A fairly reliable estisats of cost for an operating locomotive

like Jupiter or'Union Pacific #119 "̂ as supplied lay the Onion Pacific

Railroad to representative King ia a letter from President Sdd H»

, dated Septeraber 20, 1965. 33ae coat was given as about /

, , Iii ay discussion ̂ ±th Mr. £d Sfcafer of the Union Pacific

Railroad Company, be confirmed that tnis estimate vas made by the

raotive power division of the Company at President Bailey's request,

and that ha would consider it as reliable as one could obtain today 69

The second type of replica would be a shell without interior

working parts. Ki«re caa be many types of shell replicas of the

two locomotives with the cost varying according to type* Essentiallys

the cost of a shell will depend on materials -used, concern for

ic ajjpeorauce, and on whether the wheels will turn on the

and the loeosiatives are capable of moving on rails vita power

supplied externally.

estiiE&tes of cost of building replicas ss gives la t&e

Congressional Hearings l>y the National i^rk Service was $100,000

69* U * . , Bdd R. Bailey, President, S&ion Pacific Eailroad
to Se^rasewtative David S. Stag,.September 20, 19&5» Conversation,
Hoy 3 , Applewas w±13ii Sd- C. Shafer, Director of Public Halations, Xk&aa
Pacific Sailxoad Comgai^, Cteaha, Jfey.̂  13>

k
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Ifc la not clear

hsfrfc' «&a; Sao

*1 2& faoi, i t t s

t h i s iac&s&©& &&tixa&te

&ateve5f of Him-

t lmt

£ '^ t ia&'tf ts '''tfeifik is&jypl&ed by

Southwest Kegion&l Office, and t&da in tera s i t ajjpsars, nested

upon figures provided ra t l^r easually by Hba Stwll>ut ^Eaisemettt

Cmgaxtyt Ixtc,, of Besaa Park (south ios Augeles)* California.

Hurlbut Airaoemeat Company has ia the past amaifajctiaped saaa period

type B&aiature railroad equi|anent far aKaisesjeat parks s aod cicrreiitly

holds certaia coscessioss in the Kaott Berry Farra, in Baeaa Bark,

uses eq^i|«e«t of this type*

/ a t the offices of the HSca-Xbut

aod ha4 esctsnaive dlscussitsast with i&r. Bvttl SarlTjufe and-

Bagley of ttoe .eoagftaasr* &"* Bsgl̂ Sf i s a ^paftaaaa SSKI % locomotive

Isaff «iio taaild be respoasibla aSM? tJi© <̂Kek Soi® "by the

that tbs Hurlbut Coi3|>aoy ccnild build the replicas. But

hoth ba an# Bfc. Harlbafe said categorically that tiiey ccsuld not

estimate the cost of the replicas unt i l they had studied aay

specifications i*e isight supply—tkat the cost wcrald probably sot

b« Tsacter $100,000, ss& timt i t slight -very w l l go asaterially above

that figure* I told both xaes that in say replica t&&t was tttd.lt the

Park Service r*j0uld fee iBtejnssted ia oaJŜ " scale size replicas
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with fideli ty to detail and authentic appearance. iSb& type of worK

tjfeegr h&ve doae la the past for tfce assussasirt parks, usu&llyv for 2^

or 36-lach gc^ge and a t half ot 2/3 size, with only t&a ao«t easual

attention to period appearance, would not do fort/us.

ia lookxog over their plant, w&tcfc i s in a e»r«er ©ft&e

Knott Berry farm. 3&v$lci£i-mntt I aoted t t e t i t iias no eq.ulpis5iit for

th® saatifacturs ct a locosotive replica except soiae jajachiaea tor

willing s©tal. There are BO foundry aa& casting faci l i t ies* no

pattern making shop or vorkmn. 1» short, practically a l l the work

on a replica, would have to be sxib "contracted out to other f iraas in

the Iios Angeles &rea. About a l l the ffiarlbut people could do would

be to prepare drawings where necessary baaed o& Mr. Baley's knowledge

aa& sk i l l , if we want to trtist to tiiat, and then to assentle the

eagiiae after the varis^is parts had "been maufactiared. elsewiiere

ctelivared to i t . I tfouM consider tftia aa «naccsptable

and aot ia the interest of fh& project. Uo oae ia tke Rational

Parfe Service to iay knowledge has discussed this subject with any

other prospective aanufaeturer.

I asntioa ttiis matter ia the jaannar I haw to eiaphasize

no one ia t^e Service, nor any of the railroad smd iocoaotive fans,

buffs, and "experts" with whom I Mve talicedj can give even aa

rea l i s t ic figure of wfcat s l» i l rsplic&s will cost.
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tray the Service be abla to..feagg

what the replicasyill cost As to obtain bids based on

and' coastruotloa drawings of the• eq^i^ment It wants

PROCBPUBB: Construction Drawings and Bids

I believe there is only one sound way to proceed f r m this poisfc

toward building replicas of the two loeoisotives. Uhe Service anist

produce wsr&tag or eonstrmction drawinga of the two locoiaotives and

their tenders -srhich can be seat to prospective bidders, obtain bids

froia t33esi caa t2ie bssig of the drawings and this report* &a4 only tfttea

we taow what the replicas will cost. W& ovn view in this is

sap|!orted by timt of Mr* John H. White, Jr., of tlie Saithsoniajj

Institution! Mr. Gerald Best of the BeUjggjI and Locomotive Historical

Society, and by Mr, Bud ffiirlbut and Dick B&gZoy, 53iis is the only

way the Service caa control tlie product and Indicate in some dst&il

just what is wanted as to fora and standard, and it is tfas only basis

on which a mamrfaetttrer can tell precisely what is to be built and

bid accordingly.

The next step ahead for t3as Service, therefore, Is to obtain

construction dryings of the two locomotives. Uiis will have to be

done on a contract basis with a locomotits draftsiaan. Fortunately,

I have been able to locate a qoalified person tkrough the assistaace

of Mr. John White of t&e Sjaitbsonian Institution. He is Mr. Keith

Bticbssan^ P. 0. Box 217, iteisterdasi, Ohio ^3903. Mr. Buchaiiatt has

done loeaaotivs and railroad equipment drafting for Mr- White and
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tbe Smithsonian Institution. He is also an early locomotive

enthusiast and buff. 3g is a free, lance draftsman.

correspondence with &5aa on tne subject snows that he is eager to

undertake the work- because of a personal, interest in the reproduction

of the two locaaofcivss and a deslrs to zsaks a contribution to fc&e

Golden Spike project* His price for the work, would tie extreiaely.

modest, la gy views based oa soiraa tentative estimates iie has ^iyea

for it. Mr. White rscoimjssttcLs M a for the work* I believe he is

the best person for the work within lay rcaowledge. I Have seen

san^jles of his draftsmanship in drawings on file at tl» Szaithsoaian

Institution. Mr. White has volunteered to give sosa guidance and a

assistance to Mr. Buchanan aa the work progresses, if it is aee^ed.

The Smit&sonian Institution has agreed" forasally in -writing that

Mr. White say serve as a consultant to the Rational Park Service

vitlwut pay ia our efforts to produce authentic replicaa of the

70
W o historic locomotives.

I recommend tkat $bs Service approacli Mr. Buchanan witiiout delay to

see i£ ae will be willing to undertake the preparation of the

construction drawings, using oar research ^material as a basis* We

will have to indicate rather closely tits degree of authenticity we

want and th© degree o£ detail to be included in the

70. Ltr., Robert ?. Multb&uf., Director} Jfoseum of History and
Technology, United States National Museum, Sisithaonian Institution!
to Assistant Directca* C.P. Montgomery, National Park Service
July 12 > 1966,
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Mr. Buchanan can then sttpply an estimate of the fee he will require,

anfi on that basis the Service can isstte a personal services contract

to him. R*e contract probably should be executed by the Southwest

Regional Office. If tliere is any advantage, it could be issued her©

and the Washington Office reimbursed by the Southwest Regional Office.

I should think the cost of prepaying the construction drawings should

"be bora© "by that office. I will be glad, to prepare the correspondnec©

to Mr, Michaaan on this natter.

X have considered other possibilities of getting the

prepared. For instance, I learned when I ••fas in Omha that Mr, Bert

Flagg, formerly chief draftsman for the Union Pacific Bailroad, has

retired, and is living in Council Bluffs, Iowa. He might be

-interested, in doing the work. Uo one has been in eoasnunication with.

his on the subject, however, and his attitude is unknown. Mr, Fr&nk

C. Karson of Qssaha also has done soae locomotive drafting, and alight

be available. I learned, the naases of one or two persons on the west

coast vtio have done vorfc of this kind, but in each instance it has

seemed to me that the distance from otir supervision and ability to

check on the work, and other unknown factors, plus certainly s higher

fee, have turned the issue in favor of trying to get the services of

Mrl Buchanan, 33ois is what I recojasend. !There is no one in the

National Park Service with the background training and Itnowledge

necessary to do the work.



the drawings have bees eospletad, arad bids obtained^ the

Service wil l "be in a positlaa to iaimr.whether1 i t - v l l i b&tmtitm ttm&s

to proceed with contracting for the «ork. 3Ef I t does s e t have

available the needed funds t i t can attsapt to supply tfca deficiency

la a nu&ber of myst

1) approach the Itoioa Pacific Haiiroadl Cdapany ajsd the Southern

Pacific SoE âujr to iiave thes build the replicas eit&er as an opemtiag

or a sMl l type of repXica, as aa Mstorical contapibtttiott sad a public

ralatloas gestures 2) obtain a-fiaaxtcial d a ^ t t « i farasi ©»e oy lioth

> suppli-asest Ite^raO. aj^roprlatieas j 5) the tso

contribnte use of railroad ssacfai&e shops aofi sJiilled

i a buildiag the locomotives or parts of tkeai (I

Union Pacific has faci l i t ies ia which i t cas tmild a

if i t so desires j k) c&taia fia&ccial aid fa?caa 13» Utah State Ooldea

Spike Ceatennial Coraiissios; 5) obtain a grant froai a suitable

foundation £ 6} obtaia ad&itioual Federal appropriation *

I estimate that i t will tolsB 2-3 ninths of staa<3y w>rk to

prepare the construction dra^tsgs, Psrhgps a month will be

thereafter to obtain )ii& cm csaistructiag tha reglieas, K ©ae& step

of the necessary process Is huried forward vitiiout delaj f*am this

poiat, ti® Service should feave tbe iaforaation a t hs»d by the

of calendar year 3.966 to knw tfhat i t « i l l coat to buil& the

replicas s md can estimate i t s ftttujee course to

a t the Go34fin Spkke Site l»y May 1969.
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I am prepared "to saggjest

and Manufacturers of tb&

I do not balisVB they shouM be ssa«te

of sames of prospective

a t 13jfe approparf.ate time,

of tiiie import. , -

above material, together with the appendices, cocclude the

report on the locoEtotlves thefflselvas. A ten additional sulajocts

migfefc 'be fiientloned briefly l»re sts feavijiag au lose assootetioa with

the replica locoiaotives and t&e related interpretive ^ev^lopsent of

the ProBioatory Saramit area. : .



Hailrpad. fia£Lgat.

g£$g& of t&a railroad tasaek a t Proadatory Staamlt Is

practically l e ^ i for the 1 Kile sectios i t i s proposed td restore.

2fce track for tMs distance vould be rebuilt, accor&iag to present

interpretive plaaaing, with approximately half of i t to t!ue ^est of

the locomotive seating point, yepreiSeatiag Central Pacific track,

aacE half of i t to W& 4ast, rspreseiitiag Ufeioa Ifecific track.

Approxiiaately balf a mile ^ i of'the Solifeft Spike s i t e a l b s r

ridge of the Soutli ProKdmtory Eaage cuts off vistr of ttoa

^ay,ifeicli swings in a geiitle curve acwtbwesttfarS ifroa thd Siaamit

and Golden Spiles s i t e . l!fae roSKSbe4 and r a i l s shouldftie restored

to thie poiat. Eastward frtaa the Ŝ ffiBBit ^ i t e , tlie ri^ii-df-*fay and

track -would be In vlev for a greater distance 3 but Mlf a mile

s&otild be adeqtiate to carry the tracfe about as £w %& t^s eye v i l l

he able to sse i t reasonably well.

The roadbed will be of a primitive type. There should be

only shallow ditch oa either side—fast enough to serfcpe up

to form & lot* roadbed. This roadbed will "be uarrov, just

to carry the t i e s &nd the standard gaug& r a i l s of h feet

B | inches,. 2fee roaobed will not, oa average* be- more thaa a foot

or two in elevation ^d^</abore' itl» adjfic^at Isztd.it- traverses.

Historic photograsfes sfedw clearly f eqad bett&r t&wi eay werds, Just

what this 'sas-, aed siiould guide the reconstruction, A number of

tdiese photographs are included incite appecdices* Sevar%l are of

specific ooints within the area where the track will be reconstructed-



"W rfv vO / -i1

89

Weight of Rails; The Union S&cific laid down ra i l s of only ^0

pound© to ;febe yard wJien i t f i r s t started-eojistrustion at tha, Missouri

Hiwaiv By 1866, however, i£.

r a i l for si&ioags. yê afs later whea its li&e reached Promontory
V

Suramit i t m s laying 56-pound r a i l . Sxe r a i l nas of

wrought iron. She' lav required that the iroa used ia buildiag the

track be ^^ r i caa mde* Hie 56-poan<l r a i l s ^ r e nornally 28 feet

long, connected Tsy fish plates . By the "fciias the f i r s t transcbiitlneatal

railroa4 was ccsipleted at FroasQRtory SnEaait ia May 1869 tlie weight of

stock load $ast about reached the limit that 5^-ppwad r a i l

•mvJd supj»rt. Asd sooa tfeersaft&r ^teel replaced wrot^ht iroa in
7171r a i l soaaufacfcu»e > Sss Central Pacific also ussd ^aerican

56-poxmd, wrought iroa ra i l s tor i t s track a t Promontory

The reconstructed track at Promontory Staaait, therefore,

rail weighing 5& pounds to the yard. Fortunately, this will be

available as a donation, the Union Pacific Sailroad Company has a

staall quantity of this rail oa a suaor branch line, stnd has offered

to sake a donation of enough of it to lay a mile of tracfe at

Sxesalt.' Kiis is a valuable contribution in terms of

^ Sfew7 1 . John B.
York, Sissaoas>-BoardHsan Publ. Corp*,# 1950, 271 i Wesley 8 . Griswold,
A Work of g ian ts , Hav ?ork, MeGraw-Stll Book Co.^jtoe,, I962, ^

Trottmn, ^ ^ ^ ° ^ ,^L .^S?. tfolgc^ pacific:_ & Finaaeial _aad

72. ConY^rsatioa» Boy S. Apj>lei33&,HFSjWith Sd. C. Shafar, Uirector
of Public Eelaiioas, tljiioa Pacific Hailroad, May 13, 1966; I t r . * Sdd H.
Bailey, Presid^ttj, laiioa Bacific Ballroad Co*, to Assistant Bi««ctor
Howard Baker, Uatioaal Park Service, June 25t 1966.

/

Central Pacific^rail varied from 56-pound to 65-pound r a i l , "but
that used t. Promontory was 56-pound r a i l . In i t ia l ly , the company had
ordered 60-pound r a i l , heavy for that time. Galloway, lUl-lit-2, 159-
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it possible to aaewre historically authentic rail typs, and

it also represents aa unknown fcufc undoubtedly considerable -.financial

gift because tfaa cost of isattafacture of a jails of special 56~pound

rail, would be high* .

At the present tlsae on trunk lines, rails weigh from 85 pounds

to the yard upward, uttVa some of them weighing as much as 1?4 pounds.

No rails on Class I rail lisas weigh less thaa 60 pounds to the yard.

Railroad Ti33;l869> at ffromonfrory Stamait: Because putting

ties on which to lay rails will be a restoration feature at

SGESit, it will be veil to note .here what is }tnô n of the kind and

quality of tie used by the two railroads. Interestingly, there was

a marked difference between them in the kind of tie used. *Sxis is

apparent from a study of the historical photographs of the Golden

Spike ceremony -which show the sseetiag point of the tracks and

clearly delineate vith detail the kind of ties placed by both

railroads.

The Central Pacific used sawed and squared ties, with sawed

ends; the Union Pacific used rough sections of small trees» the bari

left on, and the ends chopped to angled points by asasst with atte side

adzed to sake a relatively level surface on to which the tie was

laid aad spiked down. She effect was to give the Central Pacific

T3

33, Association, of African Kailroads, £ui2 on Railroads and
Railroading, booklet, 13tfc Sdition, Washington, B.C.? l^jlteia 27.
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t i e s m. appearaace aot mx<& different from ifcos© used today, -while

Boies Pacific r a i l s «er«- laid on very primitive looking rfciss. ffcs

Union Pacific t i e s were also of uae<jual length, whereas those of

the Central Pacific were relatively uaifoiiia i s length* Photographs

of t&e trseX at the Ssaasit in 1869 shov these characteristics

elawly* Basse v l l l fes farmd in aa appetEdix M this

Both ccsapanies faced great difficulties isa obtaining the t i e s

they needed. For hundreds of TSSJ&S from the beginning of i t s track

a t Ornate, Bfebraslca, the Uoioa Pacific -was "building across treeless

plains. About 2,300-2,6^0 t ies were required for a mile of track.

The Uaion Pacific cut ties-.iq»-:-a8& 4own the Missouri Hi7«r:^r«a

Cteaha, and floated them o» rafts to *yjat point, i^rhapa 1/6 of

thesj vere of re4 cedar or «©3s.j and most of tfee ressaia^r cottoawood.

fhese war« treated with aa insprsgaatioa of aiac ia a treat iag plaat

bttilt a t Omaha. The farther west into the plains the track bu i l t ,

the sore expensive Tsacaaie th© unit coat ix&ti&s. In la ter

investigations iato the coat and sfcaser of tjuildiog the railroad,

•was given to the effect that in certain places t i e s cost

.«aeh,

Ttte f i r s t place vest of Ossahft that t ies could Tsa cut along the

right-of-way was in the Black Hills of Wyosing west of Gteyertne,

Beyond the Black Hills there vere several hundred miles &f

7k, (^lloway, £71-282j Griswold, 13^; Trotiaaan, 56.
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, upland plateau desert. Flaatlyj In tfes T?iata sua&

ranges" of Vttsk forests provided"a" soured of'tliab«r far t i e s . In

the Salt lafea 'basin Moraion . contractors c u t t i e s alotig gig mshera

slopea of the'^aaatcfe and hauled them td ' ths roadb&i, "of i

cases, floated tfeesracpossr dreat B&lt Tafcs t o tlis Viclaity of

right-of-way. 23ie railroad t i es uae4 by the %ioa Pacific a t

$ramatory Sxsmdt caiae f5r»a t&e canyons and slopes of the ¥®satch

eastward. They w r e a l l <mt Isy as®, s^sed o» oaa sld^, acgle*i a t

"both ends by axe cuts, and isad the barS.left on excsfpt for tbe caie

side.

' . The Cetxtral BaciTiCj in costrast to tile UMon Paelfie, a t f i r s t

had an ample supply of timber far t i e s . !IMs soirree ira.s at hand

alongside tiie g£«ds unt i l the track had crossed the Sierra Heva4s

and earergsd frota the TruCkse Biver valley iato the great basin

desert that continued unfcrolsen eastward to Garest Salt Lalsa a»d

Promontory Strai t , Across this Jfevs^ and tjtah. desert the C^atral

faced the saise Islnd of problem the IMiou Pacific had

is "building across the plains—it kad to cut t ies

else&here aad transport thasa as i t bui l t eaataard. fhe source of

supply for a l l tlie t i e a on t&e Central Pacific track across the

desert vere the forests os the eastern slopes of the Sierra in the

Srudces valley and i t s vicinity. I&ore i t set up sawmills for

producing bridging timbers aud t i e s . A correspondent for tiie
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Sacraaseoto Bally Bea ia 1(&9 .sadd. thsre were "soae 30 sawmills at

Tsuefese**75 As the railroad neared corapleticm aiaay of tiaeae

sawmills tjeeam idle as tl»a need If or tistb^s m&' t±m csae to as

i«s» ties tern tfce Wasatclx aad tlis Sierras lie'id the rails

joined ©a 13ie uplsuk desert at promontory Shsamit.

ttia

ths

»ot b$ seti4 on

ta^ea at various points

, and partiealar3y at

aracteristics of t&s ties «ac& railro^l used at

photogrs^s^^ «r« i a .the

75« Sacramento gaily B®eu
article signed "Q.L.,"

So. 3^03, May 7,
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Golden Spifee scene at t&e ce3re£Kaifls on Jfey 1̂ »

the stost klstoric aK^eat to l>e captured for Jhromontory Svm&b in t&a

interpretive progpsffi t^iere. I t is of soras ia^orbance, ti»refores to

know tthat tbs s i t e looked like a t that tiros, ©sere are conflicting

accounts la the l i tera ture , aud particularly in tha captions of

pfeotograptos «bich purport to shosr what the place looked like on

May 10, 1869. *&»y of the photographs, although so captioned, were

not taken on May 10 but la ter , and accordingly they show many sore

tents aod structures than vere actually there at the time.

Ihsre will be no effort ssde hero to give this subject

exhaustive treatment, as that wuld require extensive research4

this study was not undertaken for that purpose In any event.

development of 1Ss© railroad jiaactioa tovn of ProiEaatory after

Kay 10, 1869 should be the object of a special research study

becaoso the facts aoout i t will 1>e aisled ija plaening 13IQ

iirterpretii?e program of the SoMea Spike area, Assd there should be

a s imilar study on t^e extent and locat ion of the fk&on Pacif ic

oa t he eas tana sloge of fNt Sortit SFr<sa0RtW£T

aadl « t I t s eaa ten t "base. But f or t h e jBcsssant w purpose i s t o ind lea te

oaly idaat w i l l be iamediatel^- use fu l , t h a t ease t o sgr not ice during

work on the loccstKrtive protelea, i a pla gains the' ctemlopaeRt for1 t h e

loeoaotives in a &ay 10, U%9 se t t i ng a t th« staaadlt.
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Hie C&atafal Pacific re&efc&a I*ttBonid*y Sitonit with i t s track

of the UMoa Pacific, «&L«& was d©lays*a fey heavy rock

1B cuts emd bwtlding a fcdgb. t rea t l e cat t̂h& ateep east

o:f t&e Horth Firaffioa-toiy Bajige* (fe April 28, 1B69 the Ceatr^

was within h stiles of the summit atoeting point, and from

there o» the grade to the junction point tjas relatively level and

of easy construction, 32ie Ofeioa Pacific junapeisi ahesd of i t s

of track and began putting in a sidiag a t tite guramlt <m. SSay 1.

On that <3ay tfae Central Pacific completed i t s r a i l s to the

point . '

Itoring this las t phase of the feuil&i&g of i t s track to

Summit, the Vnion Pacific constructioa caraps vere

scattered at different pcdats cm tfoe «ast fae» of tlfi* Korfch

Promontory Basge and a t I t s eastern base near Blue Creeli. They

had such leases as tainted Post, 3©ll*s Sslf Acre, Last C&anes,
•

;
 - - " - • • • - • ' • • • • • - • ' Y f '••••••- • • • • • •

Mur<ter Gulch» Ccaisiiasary Casâ p, and Zteadfall. Pict«y«iS of tiie

are often confused with Proxsontory at t t e s«naait» and narrative

76. Robert M. Utley, "Special Report oa PrcaEoatory ,
Otah (Goiaea Spi&a NatioBftl Eist«fic Site)*" Uationai Park Service»
Segioa Ebree Office, Saata ^s , 3.^exico.4JFeb» i960, 56. 33ais i s asa
«3xell«Bt oriaataticMa report on the feuUitiog ot t&o traascontiaeotal
failroad.

77. trtlayj 57» ttac'., Mrs. Bsraice Aadersoa to Hoy K»
y 15, 1966. Mrs, A^terson i s Jfresidant Of t ^ Katinaaal Oolden

Spike Society, lives at Coriime> Utaa, and lias long been a local
student of the Golden Spike site*

ll !
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texts about Sroicontorj of tea actual^ relate to one or the other of

these coastruction ca*ags. Ths exact location of these caisps needs

to h& determined by researeli. Mes&lsas to say, some of -thesa were

tough places*

As evidence of this, a I*. T. 0. Leary, correspondent for the

Sacramento Sally M Bee s wrote a dispatch for M a newspaper from

Promontory Summit on Mâ / 10, 1869 in which be described the

reputation of the ifoioa Pacific eoastructioa eamp about 6 miles

of tb© viisa be arrived there on May 8, He said

tbere were saaay fChard caaes" in tbe vicinity, including one person

known as "Behind the Hock Johosy, the hero of 5 amr&ers and

tmntiatoered robberies*" Speaking of the stain construction canip

aear Blwt Croak he said there ha4 been £9 surders there in one

month during ths past winter, with 8 ia oae ^

Leary. uoted that the Uftion Pacific laid the last |- mile of

track on May 3 to close the gap with the Central Pacific. M s

left only the 56 feet of bare ground without either ties or rails

separating the two lines. M a gap was the length of two rails,

one pair to "be put ia place by each company on the next day at the

tima of the

Msy 13, 1869*78, Sacramento 5aiOy Bee> XXVS Sfo.

79. Robert L* SarriSj "!B3s Pacific Hailroad—Unopen4
:t

^fonthly> September 186$, 252.
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is. his dispatch dated 10 May, Leary said there were 17 t ^

at the stumait, hair put up since his arrival 2 days before <;

Railroad boxcars were being used as offices and boarding houses for

some railroad officials. Be noted ouBiy 9 t&at the last transfer

of passengers "by stage beteraen the Union Pacific and Central ?acif lc

lines took place > aad that on tMt" day &D bags of mail -weighing about

3 tons were transferred froas the Union Pacific to the Central Pacific.

Another eye-witness of the" I&y 10 ceremonyt Dr. J. U. S.

arrived at Prosontory on the ssorning of Friday * May 7, as a guest of

Governor Stanford on board the Stanford Special, He said there Wire

two or three tents pitched in the -vlcini^ of Pronjontory Summit for

the rendezvous of ruffians in tae neighborhood. There were also

the teats of two telegraph operators of the two railroads within a

few rods ;of eacS «tft»r. Any tents and otlaer building fest^^res that

might have been near the summit earlier ha4 been removed to the east

base of the Promontory Sange, and as the day for the ceresony

approached the .auaaait site was one of open, .-aplaad des&zt &&ge brush

80country, save for the two railroad grades and a few tents.

80. ur. J. D. 5. gUHman, "2he last Tie," The Overland Monthly,
July lfS9» Si, f&ls is a joost interestlag and useful article by one
who jsade the trip from Sacraasnto tfitb. Governor StasSord, and was
writtea aliaost teejediately after •fee retttra of the California party
from the Golden Spike eeressony. Sriswold aays .there v^re 2 teats at
Pz-caaontory Siaarait on I4ay 7 (A Woris: of giaata t 31S). He places ik
tent saloons there on the 10th '(p. ^}
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historic gftotograghs tafeea a t Promontory Suanit on May 10

that most of the teats there ^ere an the north side, of the

railroad t:raek, 33ier© «ere a few* perhaps three or four &t most,

QB the south side. Ths torn, of Frcaaontory that grew tip later a t

this poiat vsts mostly on the Bortk side of t2 ŝ track, and this fact

should be tafcen iato aecdaat ia the developments a t th© si ta and

subsequent interpretation. o£ the smmit

Ifc is ia©<wtatat in locating the Golden SpiJca s i te

positioning ttoe two replica loccsrtotives, If they ara

to know that tiie useeting took place on the Central Pacific grade )

r̂iaich was the aortbsra oae of tlie tw> a t this point • fbe Union

Pacific grade ran to t&e south of the Central Pacific across the

staomit area* distant from i t 1C0-SDC feet.

. The coneection ^as cisde at the end of the Central Pacific

track at the stasaait because i t had i t s ra i l s la id down f i r s t and

t&e Uaioa Pacific bad to make coimection to i t . Tbs historic

photographs show this couditioa clearly. At ths present tisne4 the

comity dirt»®raval,raad t i a t nm3 west from the Golden Spike s i t s

i s , I Tselieve, on the alignment of idjo origioal t&ioa Pacific grade.

At tb« tine of the ceresaoay, the Union Bacif ic g??ad« did sot Have

t i e s or r a i l s <aa i t a t tiia swsaaait* A sidiag approached the spot

from the east but did not GOES quite to the stetsuit saeeting point

on this grade*
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X resetasB«ad tlaat tfea Iteisa fttelfic graaa fee r©~$stablisfted is

feature:. SUtis will iseaa tlie ofeMtemfcicas; of t&s co«aty ?oad for a

Golden Spike ssomsssent ^as pl^e^i^s^s i t stands today

just south of tin® origiasl Central Baeific grade* t&icfe 'beeaî ! t3as

operatioj^i. l£n& of Hm ?B,teXQa&+ 5tea acisml ^uaction site of tbe

two • lĵ ca»tiv«jSf» thsrt£?0zt% would lie oa the Ceataml Pacific gr@Se,

viiich is s t i l l clearly visible» ^ast opposite 07 on tite nortJi side

c& tha soaiBmQJst. A Uaitsd States fiag isms raided m a telegraph

pole on the stnxtix side of the t3sck s t tSie 5ticcti<sa point. This

in a&weral of tfea Mstarle plHStĉ ?apiia ta&sa tiier

10 and late*1* M ^ r s s s as a laai&er esf the s i t s is tfce

. A replica ©f tMs telegzaffe ^>le aaa a 37-star

rs-eet^llsJied Ms^ &s aa historic featur© of t&e

pljotogj?a3bs caa lie ^$d as restoration guides*

, aoatlis after
• " ' • • . . • - . - • . . • . .

Bass? Jscfeactn visits4 pFĉ oafesâ  Sisasatt

«tt th«. talegraph pole &as fctili

\

, Ĵ laay additional'.
n -

i s soaet Satrisg 10*.

81,» See p .
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Leary reported frca t&e site,-to his n£»a|ja|ier> tfee Sfeeraaaento

pally,Bee» i s a dispatch written on JSay 10, that the Ifeicn Pacific

broke grofcad on Slay 9 for a Y co *?hiea iscasGOtlYee and. ears eouM

"be turned around, and that the Csatral Pacific intended to build a

turntable- Ha said that the Ce&tsal Pacific uefttiA fcav© to back

its trains 70 a&les front the msaslt before $h@y could turn around.

Sine jrears after the joining of the rails, ure koow there were stall

jbaportant railroad activities at the stissait, although saany of the

structures that had hastily been erected there in the siottths

ismsediately foUowiag Kay 1869 had disappeared after the Junction

point was aoved to Ogdes (5 sailes west of ^den) in Hcvensber of t&kt

y<s®r. A guide book of the transeoatineivtal railroad liae, published

in 1878} described some of the features at the sumit s stating there

was a well kept gating housa for reilroad a»d train men and a 3- stall

roundhousej as well as other

8l. y Jackson, fflff
Jaeksoa, S.P. PutaamTs S

" di Jk
iaffi ^ n r y Jaeksoa, S.P. PutaamTs SG«fl»$eisr York, I9̂ w> 1^^-
sroris quotes "from a diary Jackson kept of his jownejr f rm

and oas fentry indicates that h@ was at Cferiane> Utah on Frid^" vftily 9,
I869, ^ amst; feav® "been a t Tremontory Sttrasit withla a day or two of
tteat date. iacius Bee"bej fhe Central Pacific and Scathera. Baeific
Railroads> Berkeley, Hcfwell-^artaii i9&JS* "'MMS' ^ iz&& coJP.ecti«m' of1" '
ghotographs of the Srwarnxxsry cer^»ay» tout his captions and text are
not always accurate and aust be used -with discretion.

8 2 . Sacraaento H a i l ? Bee> SX7, Ho, 3608 a Ka§r 1 3 , 1869. 2b
aewspager p r lS te t i m t t a May 1 5 , 1B69 issti© a d i s p a t c h w r i t t e n y
l e a r y a t ^raaKsntos'y cat Say 11 g i v l a g an acCroaRt of %b& altua>tit3aa> i a

he S3i&frffAli i s qjutiet a t * t h e f r o s t * . • . t&e crowd has d t d a

83. . WUXiaias, Shefacif ic Iburts t i XLlajstrated
GNaidea maw t<ark, Baary W. m i i a s a s , 1873, 155-156, 1657

This volume has wood cuts of views along thft youte and a t iae table
tlssa in effect, 52® C&stral Bacific and sufcaeqsisatly tlas Southera
Eacifie siaiataJnaci fac i l i t ies there unt i l after t&s laicia Cut-off
vm buil t in 6
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The fare from Sew York to Sacramento, ovier the Union

and Central Pacific lines from Omaha westward, ia !&y 1869

$190,35 for the 3,37? miles. From Gaaaba over the Union Pacific

to Promontory S*u3ni.t was a distance of l,0$6 jailesj ihe fare at

7^ a mile was $76.02. From Promontory to Sacramento tlie
r-.t.

was 695 ailes; the fare va.3 $82.33, at 11,84^ a

c&. .Aaaerican Railroad Journal,, J3ay 29, 1869, XXV, So. 22,
vol . 42, 593.

There >ms "fceen a multiplicity of norseEtclatur® in the literature
in referring to the meetirig o£ the raila site down through f&e yoars
tout lias persisted to the present. Promatory S-untnit, PrcaaoHtory
Poiat, and Vvommtoirj a l l have been uŝ edl hx varying degree. I v*as
surprised, to note that aearlj a l l coo.tesmor&ry accounts speaking of
the place refer to i t as "Promontory Point.!i I t seeiss desirable to
•®& that this usage not be con tinned» and thai a l l future refereaces
to this sieeting point of the rai ls "be "Fraspntory Suxmalt." Promontory
Poifit ia a geographical feature -whsra the Soutdi Praeiontory Bange
ends at Great 3a.lt Lake, approxiiaatsl^ 30 xsiles south 3^ the stamnit
site in the sadde bettfeen the Horiih and. South ProEjo&tory Banges.
ffiia naffi© "^-csaoatory," I suggest, should be limited in oitr future
usage to mean the railroad station and town that grew up at
Promontory Sunsait after May 10, 1869.

fhis study is not concerned witli the details of the events that
took place la the cereassy on May 10, IS69 at Proiaontcrj Sissnit.
Periiaps tlie bast account thus far produced on that subject is in
J . H. BotHGan's two articles, entitled, "Sriving the La3t Spike at
Promontoryj I869/1 that aT3peared ia the California. Historical Society
Quarterly, Vol. XIĈ JT, Jfcs. 2 & 3, -Tune and Sept., 1957. Also see
tJtley, praviausly cited.

r
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fliur to fur// the miilffear imwl.lap ofihe ixdi'r. posiiim d saddle stud,location of lifting shaft for an equalized*
ait off in all ymnrtuHwi of link, lead nfmtlvriu fulliporforward& return stroke and extreme1 travel ofthe link.
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The following ^dxinensiom art given
Length of Connedwj rod 7'2 k "

Stroke offiistai. , ... 22 inches
Diameter of ecceriirk cinie 5 indies
Man't/m m ml off 0.8 simh
Bocker from sh<$ .i'Sdmites
Fmnt c.to centre of'eccentricpins 12 fmthes
Pinxbackof Lrnkart>.... 3'inrhes

Midyear JLtwl . . sf.'....
Length of Jifting arm • .!»'..
LengOi of suspending Hid- 13 f
Length of mkerarm.. j -

.Scale 3 inches to the foot
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• . •. A G L O S S A R Y

01' TERMS APPLIED TO THE MACHINERY, AND 10

'• THE OPERATION OF THE LOCOMOTIVE ENGINE.

[JT. E.—Many of the names and terms here used are ex-
at greater length In the body of tho book.]

A<77(csiora.^The measure of the friction between the th-es
oi the driyjng wheels and the surfaces of the jails. The
adhosion varies with the weight on the drivers and the
state of the rails, but with a good rail is generally from
one-fifth to one-seventh of the weight on tho drivers.

..The load drawn is no measure of the adhesion, except
the resistance of friction' and gravity of tho load be
given.' :

Air Chamber.—A tight vessel attached to the pump.
The feed water, entering it at the bottom, is subjected
to the pressure of air within it, which forces out the water
in a steady stream, Recent engines have two air cham-
bers to each pump—one on the suction, and one on the
forcing side of the- same. The capacity of air chamber
should equal that of the barrel of the pump.

Angle of Friction.—That pitch of grade at which a
loaded car would just stand without descending, being
kept at rest by the friction of its bearings. Allowing tho

. • 1 7 1
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• A DESCRIPTION 01' ' IIS STRUCTURE,- •
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172 GLOSSARl'.

friction to be 7 lbs. per ton, this grade would be 1GJ- feet
per mile; for 10 lbs. friction per ton, 231 feet per mile.

Ash Pan.—A box or"tray beneath the furnace, to catch
tlio falling ashes and cinders.

Axle.—Tlio revolving shaft to which the -wheels are
secured. . - . . . - • •

Blast Pipes.—Two pipes, contracted at their mouths,
to discharge the waste steam from the cylinders. Their
action excites an artificial, draft or blast in the fur-
nace,. . •

Blow-off Code—A. cock at the bottom of the. fire-box,
through which to empty the boiler. . .

Boiler.—The source of power; {he vessel in -which the
steam is generated. . . .

Bonnet.—A -wire cap or netting, surmounting the chim-
ney, to keep down tlio sparks and cinders.

Box,—A bearing, enclosing the journal of a revolving
shaft. "When made in two parts, tho lighter is called the
cap. "When made as a single piece, and supporting the
end of an upright shaft, a step; and when, turned outside
and fitted into a frame,.or stand, a Lushing. To reduce
friction, boxes arc lined with soft, metal. .

Braize.—A block or strap applied to the rim of a wheel,
to check its motion and bring it to a stop. •

Bunters.—Guards projecting from the ends of tenders
and cars, and connected with springs,Jto prevent shocks
from collisions. . : .

Cam.—A plate or pulley, turning on a shaft out of Its
centre. When made round and encircled by a strap, and
employed to work the valves of a steam engine, and for
similar purposes, it is called an eccentric. ' ;.

GLOSSARY; 173

Case.—A casting sliding in the jaw, and to hold the
brass box of an axle. For drivers, the ease is lined with
Babbitt metal, and forms the bearing for the axle. ,

Check Valve.—Sec Vatec. : •

Counterbalance.—A .large block secured between two
arms of each driving wheel, to balance the momentum
of .the moving machinery connected with the axle.

Connecting Rod.—Hod to communicate the pressure on
the piston to the crank. .,

Crank.—In inside cylinder engines is forged in the axle,
and for outside cylinders is supplied by a pin in the wheel.
The crank converts the rectilineal motion of the piston to
the rotary motion of tho wheels.
. Cross Head.—A block moving in guides; having the

ersd of the piston rod secured within.it at one side, and a
pin to attach the connecting rod at the other.

Cut-off' Value.—An additional valve, not indispensable,
to shut off the admission of steam to the cylinder, -when
the piston has only eompleted a part of .its stroke.

Cylinder.—A. cylindrical vessel, closed at. its ends by
covers. Steam is admitted alternately at each end, to
press upon a block called the piston. • The piston is made
to fit, steam tight, to the inner circumference of tho cylin-
der, and the action of the steam keeps it in motion, from
one end of tho cylinder to the other.

Damper.—A door, to exclude the air from the furnace. -

Dome:— An elevated chamber on the top of the boiler,
from-which the steam is taken to the cylinders,.

Draw Iron.—A rigid bar, connecting the engine and
tender, and secured to each by a pin,

Drieers, or Driving }VIitf!-i.-—Those -wheels turned di-
• " . • • • ) i * • . •
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rectly by the moving machinery of the engine, and
which, by their adhesion to the rails, propel the enginb
along. ,-• . . '•:

Eccentrics.—See Cam. • • • ' . :

Pmi.—A passage.on side of cylinder to Ieacl
aw.ty the waste steam from same, to the blast pipes. :'

Equalizing Lever.—A bar suspended by its eentve, be-
neath tho frame, and connected at each end to the springs
of the drivers, to distribute any shook cr jolt between both
pairs of wheels. • ' .1^

Expansion Valve.—See Cid-qff', ' '

—The furnace, of the boiler. :

Foaming.—An. artificial excitement, or too great ebulli-
tion on the water-level, observed .when the boiler lifts
become greasy, or otherwise foul. Generally pi'oduetive
of priming.

Footboard.—A plate iron floor, behind the toiler, for the
ehgineraan and fireman to stand upon.

Frame.—Made to attach to the boiler, cylinders, axles,
and al! cross shafts, and binds th»: whole fabric together.

Friction, of Trains.—The friction of the 'bearings of the
carriages, and for every ton drawn, offers a direct resist-
ance of from seven to ten pounds; . ' .

Frost Cocks.-—Cocks to admit steam to the feod pipes
leading from the tender to the pump;' used when the
water becomes frozen. . . . .

. Gangs Cocks.—Cocks at different levels on the side of
the fire-box, and to ascertain the height of water in the
boiler. When opened, water or-steam'will escape, accord-
ing as the level of (tic water is above or below them.

175

Glmid.—A. bushing to secure the packing in a stuffing-
bos.

Grade.—The inclination of a road ; expressed either by
the number of feet rise per mile, or by.naming the dis-
tance passed in rising one foot; thus, a grade of 1 in .330,
which is 16 feet per mile. . : ' •

Gravity.—The tendency which all'bodies have to find
the lowest level. The resistance in pounds, occasioned by
the gravity of. one ton on any grade, may be found by tnul-''
tiplylng the grade, in feet per mile, by the decimal number
•4212.

Grate.—The parallel bars supporting the fuel in the-
fire-box. . • :

Guides.—Rods, or bars, lying in the direction of the
axis of the cylinder, and giiiding tlie cross head, to insure
n perfectly parallel motion in the piston rod. • ,

Sand Zevers.—Levers to work the main valves' by
h a n d . . • ' • • - . • . • . ; .

Housing.—-See Jaw. •. " ' • . . . ' • ' • •

Induction Forts,—T\vo passages on side of cylinder, to
admit steam within it,—one port communicating with
each end. . .

Jaw.—A stand secured to the frame, to holo! the box of
an axle. The jaw must allow the bos to slide up and
down within it. ' '. • .

\ Journal.—The part of 3 shaft or asle resting in the

. Lagging.—-A wooden sbeathing arotrnd a boiler or
cylinder.

Lap.—The- distance which the valve overlaps on eaeii

!l
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1T6 GLOSSARY.

. end over the induction ports, when in tiro middle o£ its
travel.

Ijead,—Distance to which the induction port ia opened,
when the piston commences its stroke.

Link-Motion.—An arrangement for working the valves,
described in the body of the book. . . . ' . ;

Manometer.—An,instrument for determining accurately
the pressure on a given surface—as a square inch—within .
the boiler.

Man JIole.—A hole to admit a man within the boiler.

Mud Hole.—A small opening at bottom of water space
around nrc-box,'to clear out depositcs of dirt, and other
matter introduced with the water.

;?.—Any substance used to make a joint steam at
water tight. . .

Pet Cock.—-A small cock between the chock valve and
pump, to see if the latter is working.

I'intal,—rAn upright pin. .'There, is a pintal secured
beneath the forward end of the engine,- to connect it with
the truck frame, and to allow of the turning of the track,
independent of the engine.

Pinion.—'See Cylinder,
Piston i?oc?.̂ -Rod secured at one end within the body-

of the piston, and at the other to the cross head. This rod
jasscs through the cylinder cover, and is made steam tight
by packing secured in a necking, or recess, outside of
cover, and called a stuffing-bos.

Plug, Fusible.—A lea.J piug tapped in, top sheet of
furnace, to melt and £ho ivamiiig whs" the water fails
lulow it.

GLOSSARY, 177

Plunger.—The solid piston of a pump, and pressing only
by one end against the water.

Ports.— Openings, or passages.
Priming.—The passage of water, along witli the steam,

into the cylinders, when the engine is working.
Mocker Shaft.--A shaft rocking in its bearings.
Heversiiig Lever.—K lever in reach of the enginemari,

acting upon the valve motion, and to change tlie direction
of the progross of the engine. •

Safely Valve.^A valve on the boiler, to discharge tha
eurplus steam generated, above what is required for the
engine, and which by accumulating would, endanger the
safety of the machine.

S l i d e . — S e e G u i d e . •••'.'••. •

' Smoke-box.—A chamber at forward end of boiler, where
the smoke and sparks from the tubes are received and dis-
charged through the- sparker.

Sparker, or Chimney.—A pipe to discharge tlio smoke
and waste steam, and surrounded by a casing to retain tha
sparks. . • •

Springs.—-These are required over each wheel to reduce
shocks and jolts...

Steam C7iest.~-I5ox on top, or side of cylinder,- and con-
taining the valve to admit steam on the piston.

Steam Pipe.—Pipe entering the : dome, and communi-
cating with the steam chests through two branch steam
pipes in the smoke-box. , '

Stuffing-box.—Sue Piston Rod.—Used in all situations
where a rod or spindle, having any end motion, requires
to be made steam or water tight around same. .-

Sub-fi-eamhj.—A receptacle for sparks. Slightly dif'

t .-••

I

I
11!

ft
it

•I!



ITS GLOSSARY. GLOSSARY. 1T9

ferent from those at the. custom-house. Unit qtate as hat"

Sciai.
Stroke,-—The distance travelled: hv the piston at each

•period of its motion.
Tender.~A separate carriage, to carry irooc} ant! water.
Tln'mik.-—A tuba of iron or steel.
Tlvt'oKh Valve.—Avalvo in the dome, and closing tho

mouth of the steam pipe.
Trailing W?ieds.—A pair of small wheels, placed behind

the drivers, vrhan but one pair of the latter is used.
Traction.—Differing from adhesion in this: Tho adhe-

sion is the power of the engine derived from the weight on
its. driving wheels and their friction on the rails; -while
the traction is also the power of the engine, tout derived
from the pressure of the piston applied through the crank
and radius of tha •wheel. These two elements may not
always bo the same. • • •

Titich Frame.—A separate frame, supporting four or six:
wheels, and turning on a pintal, independent of the body
of the engine or ear.

Kites.—These are used to conduct the heat from the
fire-bos, through the waste of tho boiler, to the smoke-bos.
When a tube is so large as to require to be made of plates,
riveted together, it is called a flue.

Valve.—Any gate or fixture, other than a cook, to close a
steam or trater passage about an engine. The. main, or
port valve, which admits steam directly to the cylinders,
is a block with a recess or cavity on its tinder side. The
steam passes by tho ends of tho valve into the ports, aiid
tho motion of the valve, derived from the eccentrics, admits
thft stoa'n at tho proper timo.

r .

The uses of the cut-off and safety valves have been de-
scribed. . .

The pump valves are either what are called, hall valves,.
spindle valves, or eup valves. The cheek valve is an addi-
tional valve on the forcing side of tho pump,, and is to pre-.
vent all danger of forcing back the water from tho boiler
into the pump by ilie action of the steam.

Variable'Cut-off.—An arrangement to alter the travel of
cither the main, or cut-off valve, to use lull steaiii through
a greater or less distance of the stroke.
. Variable Exhaust.—-An arrangement to enlargo or con-

tract tho blast pipes.

V-Ifooks.—-So called from their form of opening;—much
better than the common kind, as they are sure to catch tho

•pins, and for this reason (though an old idea).are coming
into general use..

k. hollow cup wade to allow the steam to
strike its lovrer edge, by which » shrill sound h obtained
fi' r signals.
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DTMENSIONS, WEIGHT, ETC.,
OF

EIGHT-WHEELED "AMERICAN" LOCOMOTIVE

Bv THE GKANT LOCOMOTIVE WOKKS, PATEESOU, N. J.

Gauge of Road 4 ft. 8#fB.
Number of Driving-Wheels 4
Nunstcr of Front Truck-Wheels
Number of Back Truck-Wheels None.
Total Wled Bass 21 ft. 9 in.
Distance between centres of Front and Back Driving-Wheels.. + .8 ft.
Total Weight of Locomotive in working order + 62,coo lbs.
Total Weightc-n Driving-Wlleels 42,000 lbs-
Piameeer of Dnvwg-WlieeJs 61 in.
Diameter of Trodt-Wheds 28 in.
Diameter of Cylinders. , . . , . . . . . , , . , . , , . . .3:6in.
Stroke of Cylinders..,..., 24 in.
Outside Diameter of smallest Boiler Mug , . . , , . . . . , , , . . 48 in.
Size of Grate 60 X 34 in.
Number of Tubes h. .140
Diameter of Tubes ^ in.
Length of Tubes 11 ft.
Square feet of Grate surface * 14
Square Feet of Heating surface in Kre-Box 9&
Square Feet of H r a r b g surfece in Tubes 805
Total Feet ef Heating surface : 903
Exhaust Nozzles— single or double Double.
Diameter of Nozzle 3% to 3 ^ in.
Size of Sseain Ports i]i X 14 in.
Size of Exhaust Ports 1% x 14 in •
Throw of Eccentrics 1 s ~'n •
Outside Lap of Valve % in.
Tnside Lap of Valve None.
Ska of Main D/iying-axle Journa! ,....6%da.X7%in-
Size of other Driving-a^Ie Journal 6}{ dia. X 7 ^ in.
Size of Truck-axle Journal £& dia. X Sin.
Diameter of Pump. Plunger- .a in.
Stroke of Pomp Plunger "4 tn '
Capacity of Tank s,ooo gallons.

, . ; - • " • • ' ..• - • . ' • • ' ._ ' "-;\ - . - ' • . . •'•'. •' " • - ' ' : ' • . • i ' - •/"-..-••'" .'••'• . ' . .
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Plate II
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LONGITUDINAL SECTION OF AMERICAN LOCOMOTIVE.

By The Grant Locomotive Works, Paterson, New Jersey.
Scale, |- in. = 1 foot.
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FIGURE A-10
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Tender for American
ican Locomotive by Grant Locomotive Works, Paterson, N.J.

LIST OF PARTS

A, A, A, A, frame
Iit Bt iloor
C, C, C, water tank
I), D, water tank rim
E, m an hole
/'', F, hose connection to engine
G, valve handle
H, draw-bar

N, brake wiicoJ
T, T, trucks
a, a, brace, or stay, rods
h, h, brace, or stay, rods
o, coupling pin
d, safety chains
m, m, equalizing levers
n, truck side bearing
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Scale I ia .=l foot.

1. Transverse Section

3. List of Parts

A, Furnace Boor.
B, £, Driving Wheels.
Q, Driving Axle.
D, A.Suction Pipes.
£, Ash Pan Daitijior.
F, F, Foot Steps for getting on and oil' the Locomotive.
G, G, Hand ILoMs for gutting on. &tn\ off the :
H, I, Cab.
J, J, Doors in front of Cab.
K, K, Windows in front of Cub.
L, Steam Gauge.
JU, Spring Balance.
Jf.-Stfaim Guuge Lever,
<y O, Throttle Lever,
P, Water Gatigo.
Q, Stand for Tallow Can,
Tt, Drip 1'ipe for Gauge Cock.
T' T, Hod for operating V(x<i Cook.
J", Regulator for Feed Cook.
U V, Keverse Luver.
W, Whistle.
X, Blow-Ott"Cock.
Z, Zt Frames.
«, a. Heater Cocks.
a, a', Heater Pipe,
b, Blower Cock.
c, a. Oil Cups for oiHuj; Main Valve.'!.
d, Handle for opening Valves in Sand
e, e, Handles for opening I'et'
/ , Handle for opening CyliiKiur i
g, W iiistli: I .over.
A,' SVhisfle Handle.
h, Eod connoting Wh' He Handle to WhisUe :
j , Handle for !eft liauJ 1'itd Cock.
m n\, Levor for shaking Grate Bars.
n, Bell Crank for opening front Ash r an Dam par.
o,o, Check Chains.
p, Pipe for can-yiiij; off wa[i>.r tram Gauge Coc!;.:,
«, S, s, s, Gaugii Coc!;a.
» , Handle for opening Biow-Ofi* Cock.

<b

Scato, % isi. « 1 foot.

2. Cab View

AMERICAN LOCOMOTIVE BY THE GRANT LOCOMOTIVE WORKS
PATERSON. N.L_...
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BOILER OF AMERICAN LOCOMOTIVE
By the Grant Locomotive Works, Paecrson, N.J.

List of Farts for Figures A-5 10 A-9 Inclusive

A, JC, CyitiiiJcrs.
Jt, Jtain driving-axle,
t' 0, M;iin coniiectiug
/) />. Main crank-pi"-".

' ' l l/ . , A , T r n c ^ u l i y c .
y. Axle o{ trailing-vfheels.
G, i'irt.-lids.
//, //, //. Kraines,
/. /. l-'ramc-cl!j.inv>s.
J. J, Ktixntrics.
A', A", Hookers.
/. /,, Links.
M, J-irtiiiiT-tJiafC.
iV, .V, l.iSiiiij; atms.
0 Ov lU-vorse-le\-er.
Pi*. Cylinder part of boiler.
0, Smoke-box.
£ £, Siuukc stick or cliimney.

S. Pilot'ar o
T. Head-light.
O, Bell-
f. Sand-box.
fF Wlitl
A", I>o
y K, Cab or house.
Z, Back or trsiiiug-rteei crank'

piu-
j<'I'unip air-cliamber.
Ii', »•', Main driviiig-wiiecls.
C C C, Supply-i>ipo.
i>' Profit jilatform,
Ei Bumpsr timber,
/v pr, Back driving.vflje^.
•C Coupling-pin.
tt' Vriitioiiylato

A* K', Foot-board.
X' La?y cock.
JJ' Mud drum.
Ar' JV, Driving spring.",
i* Pump.
^ ' DtOp-ilonr of grate,
i" Steam i'nuge.
T< T Feed pipe.
U' V Forward ecccntfic rods.
V I" Backward " "
X' iiftins-shiift 8pring.
y y D;imj>cr3.
Z> Fushing-bar,

'Tbd a T
A t. Grate.
e. Fire-box door.
rf d, Aah yau,
//•, Exhfl'rst-nozzles or blsst-ptpea.

3, Stsfety-valvc lever.
A A, Cmis-henda.
i i. Emiiiing-boarS.
^, Throttle-stem.
/, Throttle pipe.
m m, tory pipe,
n, T-pipe.
00, Stetimpipo.
p, Pctticont pvpe.
^, Smoke-box door.
T, Piston.
*s Spark-doSqctor or cone.
•tt, Wi re-net) ioj; in slack.
M u u, BuUtrr-la^giiig.
t ffj^rock^frinj;.
w w. Sector or quadrant,
a, Blow-<sff cock.
t k. Reversing- rod.

y, Truck u e u t p
s, TflroCtle-lever.
a' a. Tubes.
V y, Truck frame.
Cc1, Eed-phitc.
d', Boiler Waco.
e* e\ Sand pipe.
ff, Equalizing Sever /or driving

wneels.
g'g'. Guide-bars or rod?.
h' h>, IV'ceptiicle for sharks.
!' i\ Hell rope.
/ / . Guide yoke.
k', Vsive-stcm.
/' /', Truck eqnsSiKing lever.
»J '»I '»I ' , Hilird-rail.
«', Btow-oft cock iu mu
f, Spring balance.

p', j p g
y' ?', Foot steps,
r', Brace to smoke-box and frame.
s' s', Steam-chests.
t' V /•', Crown-bars.
•u', IIoart-liRlit lump.
' Ji l1?, Jiain v;:lt\

if', Hlow-»ff«ick hiitidle.
a', BeU-csT,»k (uc tliro«lt-

00
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Scale, % inch = i foot.

Pig. 1.

STANDARD AMERICAN LOCOMOTIVE.

By the Baldwin Locomotive Works, Philadelphia,

\Rattnad Gascttt, Dec, SJ, l8ll.~\ For Description, sec page i+
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K i«cfa = i foot.

. . • Fie- a.
S T A N D A R D A M E R I C A N L O C O M O T I V E ,

By the Baldwin Locomotive Works, Philadelphia.
{Railroad Gazette, Dec. 13, &} For Description, see page 1.
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. 2.
STANDARD AMERICAN LOCOMOTIVE,

By the Baldwin Locomotive Works, Philadelphia,
For Descriptiort, see page i.

3. Front End View and Transverse Section.
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AMERICAN •LOCOMOTIVE, NEW YORK CENTRAL & HUDSON RIVER RAILROAD.
inch = t foot. {Railroad Gazttu, Afrit' &, Built by Williarn Buchanan, Master Mechanic. For DcKription, sec page
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40 THE ROGERS LOCOMOTIVE AND MACHINE WORKS.

Figs. 00, 91, and 92 represent a water grate recent))' introduced to burn'
bituminous coal. '

i

0 0 0 0

o o o o o

0 0 o 0

0 0 0 0 b
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0 0 o o * 6- 0 0 0 0 0 0 0

o 0 o o 0 0 o o 0 0 0 o

O Q 0 0"" cr

9 1 . Ftg. QO.

si

rrr
Fig. 92.

. , • . • ' . S M O K E B O X E S . . • . ' • • • . . •'

. As early as 1859 some engines were built at the. Rogers Works for the New Jersey
Railroad & Transportation Company with a form of extended smoke-box, shown in Figs. 93
and 94. A deflecting plate A was used in front of the top rows of tubes. .In the same year
the form of plate shown in Figs. 95 and 96, which had an adjustable piece B on its lower.'.
edge, was used on engines, both with and without the extended smoke-box. In" 1S62 '
the telescopic or adjustable' petticoat pipe shown in Fig. 97 was applied to engines.for the •;
Nashville & Chattanooga Railroad. Figs. 98 and 99 show the extended smoke-box as
recently applied to passenger engines. A, B, is a deflecting plate in front of the tubes. •
and C, C, C, is wire netting of number 13 wire, and zj- meshes-to an inch. The'
exhaust nozzels F, F, it will be seen, arc carried up. above the.horizontal centre line of
the boiler. A receptacle D, for sparks,: is attached to the under side of the smoke-box

' and has a sliding door-£, for emptying the sparks and cinders which accumulate in the :

; front end. t c- ': . - , ' • ' ' . : . . '

. The extended smoke-box, when it was first introduced, met with little favor, but .

in recent years it has been extensively used. . . ' . . ••''
' ' '



THE ROGERS LOCOMOTIVE AND MACHINE WORKS.

t; ! j . :

i< H r

FEED WATER HEATER.

• ••• In 1859-Mr. Hudson designed a feed water heater, which is represented by Fig.
100, which he applied to a number of engines for the Southern Railroad of Chili, S. A.

. It consisted of a cylinder C, filled with small tubes K At the end of the cylinder there'
was a chamber A and another M at' the opposite end, which was connected together by

6 -i



P THE ROGERS LOCOMOTIVE AND, MACHINE WORKS.

contact with.the inclined surface C, C, would be deflected towards through the opening
B, £, and thus, create an induced upward curreiit out of the chimney. :

Fig. 115 had a deflector with conical netting over it, which was open at the top.
Fig. 116 was the same as Fig. 115, but of different form. .
Fig. n1} is a straight chimney with a cast iron grate at the- top and a sliding

damper at the base. . • •

Fig. 115.
186a,—Bituminous Coal,

Fig, i 16.
1863.—Wood.

Fig. 117. Fig. MS.
XS64.—Anthracite Coal. 1S66.—Bitum.Coal.

Fig. ri.8 had a deflector with netting.over it, which was open in the middle. The
opening was surrounded by a cylindrical shaped netting as shown.

Fig, rig was the .same as. Fig. n o , but of different shape and proportions.

Fig. 119. Fig. 120. Fig. 121. Fig. 122.
• 1867.—Bituminous Coal. 1S69.—Biluniinous Cool. 1869,-^Biluminous Coal. 1870,—Wood,

• Fig. 120 had a deflector with a very large casing or receptacle for sparks.; • • •; •'
In Fig. 121 the netting was placed horizontally over, the deflector- •

. • Fig. iz2 represents the. celebrated Radley & Hunter stack, which was at'one time
very generally used for wood burning locomotives,..;_ . - . • . .



TABLE OF DELIVERY OF LOCOMOTIVE ENGINES
FROM 1837 TO 1885 INCLUSIVE,,

. Giving Number of Engines and Size of Cylinders.of Engines.
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DJAMETER OF CYLINDERS.
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• Catechism' of the Zoc$meth>6.

}cru%to,ting substances in different kiwis of water Be dtfer-
•rninsdf ' , • • • - . ' • ' •; - ; • • •• • ' " - ; ' % { • : . . > ' \ : \ ~ - .

_.'• i ,4»swer. The relative quantity of solid ni&tte or mixcl
• which is held: in suspension, can be at least approxi-
mately determined hy sitoply filling vessels,' say- large
clear glass bottles, .-with •different kinds of watax and
•letting them stand for some time until the solid maiiat
settles to the bottom. : v : ; •.•••_ :- ^'•^;,,--. •;/•

_' •' An easy raetbod of pTC&ipitating tlie lime and some
other salts which, are held in solution and wMoh will
'not settle until they ars 'converted into 'a solid, form is
•the followbig: Dissolve in a goblet ol pure water {33s-
tilled or freshly caught lain water) two or three tea-

• sjxioniaia of the oxahte' of ammonia. Have ecp^i
quantities; say a goblet-f nil. of each of the waters i<> 1 -

•tested, ranged side l>y side and roaik^d so 'as tol-
• identified. Into each.of these goblet's stir- eqasT quan-

tities^ of the solutioa :meritionod—about, three tes -
\-spoonf tils: wiB be eno«gh:—and let them'stand for P

day. ; .The lime ftiid some /other'salts will :bc p3*eeip;

•tated and fall|to^ ilie :bottom as'a'powderj anA.tli
quantity of ".this precipitate in" each'.glass will form •

'•very good •index o£ its -relative JB'p.u-iousness in ' t ie
f o r m a t i o n o f s c a l e , • '"'•'':••••'. :-: :; .;. -.'•'. • - ;

• "VYhea the oxalats o! ammonia'caraiot easily he pr>
cured, &n. expepme-nt may .be tried, in the Batae.wa^

• l>y-dissolving conitnon1 white soap, or other pare soa;.
' inagoMet of puie-watei-j and then st ixrbg into the
glasses of Water to be tested a few teaspoonlnls of thii

-solirtion, Tho comparative amount of lime in tns
>-atcr: will l?e shown by the amount- of coagulated mas-
ter M^hich will be tin-own, down.* : • -.•'•

Water-Tunics and Turn-Tables. 455

QUESTION -152. Bow are locomotives turned around

on the track? . . . ^
Answer. Q/lie most cotnnrsbn means- employed for'

that purpose is 3,-ltmi-iaUe, fig, 227. This consists o£
two heavy beams made of ..wood, cftst or'v/tonght iron?

placed sido by sid.e and resting on a pivot in the c^n-
Iro, on which they turn. They are player! in a circular
pit below the level of the t ract , so that .when rails are
laid in the ordinary way on top of. the beams they will
he exactly level with the track which leads wp to the
pit. By turning the beams on the central pivot so
that the rails will come exactly in Ime with the per-
manent track which leads up to the pif̂  the locomo-
tive can bo run on the tuijwattls., vh 'ch it ifcen re-
volved a haiL-ie^oliJion. v h k h of cuuiso

tlis position of the loeoaitothe It opposite

- 3

S

the perraauont track PO that il c>'n In rar. ofCfrom the
table. In order to prevent the bearas from tipping
down when the engine first'runs on or off of the turn-
table, "wheels are placed at their outer ends which run
on a circular track and hoar any inequality of weight
th&fcma-y'he thrown on them if the locomotive h not
equally balanced on tho central pivot.

4-J53. How is.the central pivot, constructed?

• • • : >
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45B Catechism of the

Ansvx'r. I t usually consists of a vertical post, A,
shown in fig. 228, which is a transverse section through
the centre of the turn-table, the end of which rests on
hard cast; ivon or steel hearings. In some. cases, as
shown in figs. 22T and 228, which represent a turn-
table built by William Sellers & Co., of Philadelphia,
the weight rests on conical steel rollers, m m, which
revolve m a circular path formed in the top plates.
Sometimes .ton-tables are fitted with gearing and
cranks, D, fig. 22S; but if they are made so that the
• whole weight rests on the centre, and if they are of
sufficient length so" that an engine and tender can ho
moved on them sufficiently to.be balanced over the
centre, gearing will not he needed; hut a simple lever
fastened to the iurn-tahle will he all that will he re-
quired to turn the table and the engine and tender

.on it. The tables should he of such'a diameter or
length across the centre as will enable the class of en-
gine in use on any road to he balanced. With light
• engines the 50-feet table is large enough; with the

. long, heavy engine n.oy>r used on the great trunk lines,
the engine and tender quite fill up the entire length
of SO feet, leaving no margin for adjustment, In such
cases, the 54 feet, 56 feet, or, better, the 60 feet, should
he employed. These large tables are also made heavier
in proportion. The table should he of such a length
that engines, with tender either empty or full, when
run on the table can he so placed as to.bring the cen-

r.tre of. gravity immediately over the centre. When so
. balanced, one man can turn the loaded table with ease.

In setting up turn-tables it is necessary that the
. foundation at centre, upon which the pivot rests,
_. should he of the most substantial character, so as not w

Water-Tank* and Turn-Tables, 459

be liable to settle. The circular track, which may be
made of light rails, say 28 or 30 lbs. to the yard,
should be level, and the table should be so adjusted an

• to swing clear of the circular track when loaded. The
pit required, is quite shallow near the edge and deep-
ens towards the centre. Provision is made for cover-
ing the entire pit by a platform turning with the

; table, but this should bo ayoided whenever possible,
as the best constructed cover does offer some resist-

; ance in turning. Even in roundhouses, whore a cov-
ered pit might be considered preferable as presenting
a smooth floor for crossing in any direction, it has
been found 'advisable, in view of the greatest ease
in turning and the facility offered by the open pit for
cleaning, to dispense with the cover. The centre
upon which the table turns is constructed of the best
cast steel, and consists of conical rollers of steel be-
tween two steel plates grooved out to receive these
rollers. This part of the table must be kept clean and
well oiled, say with best sperm or lard oil and tallow
of such a consistency as not to harden in cold weather.
The top cap at centre is held in place by a circle of
bolts. These bolts take the entire weight of the table
and load; by slacking off the bolts the table can he
lowered on the wheels on the circular track and the
cap lifted off to gain access to the plates and rollers.
These should he opened, examined and cleaned at
least once every three months,

Under the cap and between it and the top of the
centre box are segments of wood.. Those can be al-
tered in thickness to bring the table in proper adjust-
ment. If the centre foundation settles, these segments
s h l d , be thinned sufficiently to enable the table to
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/•••••:''.nsrspECTioisr OT LOCOMOTIVES.

; QtjESTioif 453x What are the principal divisions of
the work of operating or running a locomotive ?

Answer. They two; 1. Inspection and lubrication;
that is, an examination of the parts to see that they
are in good working order, and the application of oil
to the journals and other parts subjected to wear. 2.
Setting the engine in motion and starting the locomo-
tive and train. 3. Management while running. 4.
Stopping the engine and train. 5. Laying up, 6.
Management in caso of accident. 7. Cleaning the en-
gine. • . • : - • - .

QUESTION 450. When the locomotive is inspected, what
should be especially observed about the boiler ?

Answer. In tlio first place, all new boilers should be
tested by pressure before being used, and ALL boilers,
whether new oi1 old, SHOULD BE TESTED PERIOD-
ICALLY. The of I oner the better. The ways of apply-
ing the pressure test are: 1, the cold-water test, that
is, by filling- tlio boiler with cold water and then forc-
ing in an additional quantity with a force-pump so as
to raise the presauvc to that at which it is intended to
test the boiler; 2, the warm-water test, by filling the
boiler entirely full of cold water and then kindling a-
fire in the grato iio as to warm this water. As water
expands about ono twenty-fourth in rising from 60 to

39s
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40 THE STEAM LOCOMOTIVE IN AMERICA

Machine Works in 1867 and 1868 for the Union Pacific Railway
Company. Among these engines was the Seminole.

The specifications in Figure 3 denote the track gage, diameter of
all wheels (54-in. drivers), size of journals, frame sections, cylinders

HpucfeRS.
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Figure 3. Specifications for Seminole> 1867.
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DESCRIPTION OF LOCOMOTIVES

MANUFACTURED BY

THE' GRANT LOCOMOTIVE WORK

OF PATERSON, N; J.

,..'. . V N E W Y O R K : •'•.•'•"•

James Sutton & Company^
'• ; . ' • 1 . 8 7 1 . • • • • •
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Description of the Grant Locomotive,

:. BOILERS.
Tbcoutside shell of the boiler is made with either a straight or

wagon-top as desired.. Each course of the barrel of boiler is formed
of a single sheet.. The side sheets of outside shell of fire-box join
the crown sheet of shell U inches above the crown of fire box. ;

Extra plates of iron are riveted to the inside of the side sheets,
where the expansion braces are attached, to give double thickness of
metal for the studs.. All the horizontal seams in the shell of boiler
and the.scam which joins the barrel of the boiler to the fire-box shell
are double riveted. AH sheets | inch thick are riveted with f inch
rivets, spaced two inches from center to center. -/V and -J inch sheets
have § inch rivets spaced li-.inch.es. . . . .

FIRE-BOX
at the bottom is as wide as possible, allowing sufficient water space,
but is swelled out after passing the frames.

The flue and back sheets have flanges two and one half inches
wide turned on the'sides and top; the crown sheet has flanges
on the sides; the side sheets have no flanges. The space between
inside and outside sheets at the bottom of fire box is filled by a solid
wrought iron ring, two inches thick, and riveted to both sheets by
long rivets. . . . . • ' . - • '

The' stay, bolts are made of Low Moor Iron £ inch diameter, tapped
through both sheets and riveted on both ends. They are spaced as
near four inches from center to center as practicable. All fire-boxes
arc made of Homogeneous steel plates unless otherwise ordered.

The fire-box door is made by flanging the back sheet of fire-box

into the water space, and riveting a flanged sheet on outside of shell;
the two flanges are connected by a welded ring of plate iron. The
door is of .cast iron and has an tnsidc lining of cast iron perforated to
admit air, the supply of which is regulated by a register on the out-
side. .. • . •' ' . . . .

CROWN BARS, BRACES, &c. '
. The crown sheets are supported by bars formed of two pieces 4x3.

inches welded at ends. . They are placed across, and :i inch above the.
crown sheet, each end having a lip turned down and resting on the
edge of the side sheets. The bars arc placed 5 inches from center to
center, awl are fastened to the crown sheet by T head bolts riveted
on the \mder side of crown sheet. Each crown bar is connected to
the outside shell by "two braces bolted to crow feet.

The domes are also braced to tbe-crovnv bars, by four braces.
The back end and front tube sheet are braced by longitudinal braces.
In wagon-top boilers the sides of throat are braced by angle irons
riveted to them and connected by suitable braces.

,.""- '•-•';. SMOKE-BOXES,
are circular, and have a solid wrought iron ring riveted to the.front
end to receive a cast iron front. The smoke-box door is circular,
hinged on the side and fastened by four hook bolts held in position by
lock nuts. • . •

. \ TUBES : . . . .
are put in vertical TOWS. The two middle rows are arranged so
that the tubes in them come opposite to each other. Iron tubes are
set wifli. copper'ferrules at the fire-box end. . . •



MUD HOLES.
An elliptically shaped mud hole, 2 | x 3 | inches, is placed on each

' outside corner of the fire-box near the bottom ring. Each hole is
covered with two cast iron plates, one inside and the other outside the
boiler, and fastened with a bolt which passes through both.

BLOW-OFF COCKS.
A brass blow-off cock is placed in the back leg of the boiler,

• underneath the foot board, and arranged so it can be opened from the
cab'. . • '

: LAGGING. "
The boilers are lagged with J inch pine, and sheathed with Russia

iron. The latter is held on with brass bands, drawn tight with bolts
and nuts. The domes are also lagged with f inch pine, covered with •
Russia:iron. Each dome has a cast .iron base, and ah ornamental
molding made of sheet.iron or brass at the top and bottom. ;

.•••:• . , ' FRAMES.

• The frames and jaws are forged solid, of hammered scrap. The
jaws, top of pedestal and feet in the jaws, are all forged out of one
shape, which is bent so as to form each part. The top bar of the
frame is then welded on at the point where the jaw. and pedestal

"unite, and the bottom braces are welded to the feet.
Both sides of the frames are planed to a gauge, so as to make the

.thickness the same through their whole length. The jaws are all
made tapered to receive the wedges. The form of the jaws, &c., is
laid off from a template. Each pair of frames' are bolted together
and finished on a slotting machine, to the form and size of the tem-
plate. The distance from the back face of the cylinder pocket to the
center of the main driving-box is accurately gauged by a steclrod.
All the holes are drilled from a cast iron gauge or template which
is bolted to the frames.

A brace extends across the mouth of the jaws, from one foot to
the other, and is held by a lug on each foot, which is let into a
corresponding slot in the brace. The lugs and the slots to receive
them, are both planed to gauges which fit to each other. The braces
are bolted to the feet, and each bolt is secured with lock nuts.

The frames of all. .engines which have a four-wheeled truck are
spliced in front of the front driving-wheel For this purpose the
frame is made with two braces, one welded to the topv bar, and the
other to the foot of the front jaw, and inclined towards each other,
and left open to receive the front bar. The braces are bolted to the
bar with bolts which pass through all three.- The front bar has a \-
shaped lug, on the end, which is bolted to the front jaw.' The frames
of engines .without four-wheeled trucks are made solid, /. e. the front
bar is welded to the back end of frame. .

A recess or pocket is made in the front ends of the frames to
receive the; cylinders, which arc keyed in with a key, driven in in
front of the cylinder. • . .

WEDGES..
•. . The forward jaw of each pedestal has. a cast iron dead wedge
fitted snugly.between the top of pedestal and bottom brace. This
wedge is bolted securely to the jaw with two bolts. The back jaw
of each pedestal has a cast iron'movable wedge, which can be
adjusted by a bolt tapped into the bottom brace, and secured with a
lock nut underneath The wedge is held in position by a movable
bolt, which passes through, a slot in the jaw. The faces of tach pair
of wedges are laid off on the frame by a gauge, so as to be square
with the top of the frame and parallel with each other. .

.. . " EXPANSION BRACES. :

.A wrought iron expansion plate of an {, shaped section is bolted
on each side of the fue-box. The bottom flange of this plate rests
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upon the frame. On top of the flange of the expansion plate is
another wrought iron plate, with a lug at each end, which rests on the
frame and is bolted to it. The latter plate has round holes, and the
expansion plate has oblong holes to receive the expansion bolts which
pass through the frame. Each bolt has a washer on it of the same
thickness as the flange, and received by the oblong holes. The top
plate is then bolted down hard on these washers, and is stationary on

, the frame, while the expansion plate moves with the boiler. When
a pair of drivers is behind the fire-box, a wrought iron clamp is
bolted outside both the expansion plate and the frame. This clamp
holds the fulcrum for the equalizing lever, and runs down with a foot
and a.bracket. .The-foot is-bolted to the fire-box, while the bracket
rests on the bottom bar of the frame, and has oblong holes the same
as the expansion plate, with washers, and a top plate bolted'down
hard on the washers. The top bar of frame is fastened to the fire-
box "by additional wrought iron clamps, and the bottom bar by
wrought iron brackets where they are necessary. • -

" ; FRAME BRACES. ' .
. A tail brace made of hammered iron extends across and is let into

the back end of each frame. It has a Q shaped piece forged on it,
to which the draw casting is bolted. All engines with the exception
of some anthracite coal burners, with long fire boxes, have two braces
made of roimd rolled iron bolted to tne tail.braces next the frames,'
and extend upward, at an angle of about forty-five degrees to' the
shell of the fire box, to which they ETC bolted with a suitable foot.

A wrought iron cross brace is bolted to each frame in front of the
main driving axle. An angle iron, made of boiler plate, is bolted to
this brace, and riveted to the boiler. The angle iron has a projection
or Ing to hold the counterbalance spring.

The frames which are spliced have a brace, the foot of which is

held by two of the splice bolts, and the other end is riveted to the
shell.of the boiler. • .

The front ends of the frames are braced to the smoke-box by a
brace made of round rolled iron, and bolted to the top of the bvimper
timber and the.frames by a foot with a lip, which locks against a.
corresponding lug on the frame. The foot has two bolts which pass
through the timber and frame. The. upper ends of the braces are
bolted to the smoke-box by a suitable foot. .

DRIVING SPRINGS ..
are made of cast steel. Each plate is punched'in the center so as
to make a cavity on one side and a projection on the other, which
prevents the plates from slipping.' A band is then shrunk on the
center of the spring. The spring hangers, are made of hammered
iron. The ends which are attached to the frame are hung on rubber
seats. The saddles for driving springs are made oi cast iron, and
rest in sockets cast for the purpose in the driving boxes.

' -. . . EQUALIZING LEVELS. . . . . •
All engines with the exception of those with only four wheels,

have suitable equalizing levers between the driving springs.

CYLINDERS
are all horizontal, cast of Lake Superior charcoal iron : one half the
saddle, the steam and exhaust pipes are cast on each cylinder. Both
cylinders are alike, and are bolted together at the center of the engine..
The smoke-box is round, the cylinders are fitted and securely bolted
to it. The cylinders are bored,.and the flanges turned and.faced to
gauges, then planed parallel with the bore, and the face of one where
they join each other, drilled through a template. They are placed
together, leveled by the frame seat, and the second cylinder marked
off and drilled, then clamped together and the holes reamed, and the
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cylinders bolted together. The center casting for the truck and its
seat are planed and drilled through a template, and bolted in position.

The ports in the valve seat are milled to size by a cutter from a
gauge which is bolted on the valve seat. The cutter works in a block
which slides in slots in the gauge, corresponding to the ports. All
the holes for steam chest studs, cylinder head, and frame bolts are
drilled through templates. The templates are made of cast iron, and
have the h'oles in them bushed with hardened steel.

CYLINDER HEADS
are the same diameter as the flanges of the cylinders, and are fitted
thereto with scraped joints. The front'heads have a groove turned
in them next to the counter-bore,' to 'protect the cylinders in case of
accident. The flanges of the stuffing-boxes on the back heads are
circular, to receive the casings.. Both the stuffing box and. gland have
brass bushings-fitted to the piston-rods. The gland studs are case-
hardened and provided with lock nuts. •

STEAM-CHESTS ' • : ;
are made with pockets .on the inside for the bolts, the covers have
ribs both on the inside and the outside to stiffen them. The joints
between the chc^t cover and cylinder are made with copper gaskets.

All the holes in the chests and cover.s are drilled through the same
template that is used for the cylinder. . , . . .

• . " ' VALVES • :
are of cast iron, and have their faces scraped to the valve seat. The
stem is attached to the valve, by a yoke which embraces the valve.
The stem is connected to the valve rod by a socket joint.

' PISTONS.
The heads and followers are made of cast iron, are turned to

gauges,, and fitted with brass packing rings. The piston-rods are

made of cast steel, and arc fitted taper into the pistons and cross-heads,
and keyed to them, ' • • • .

GUIDES
are made of cast steel, four to each cross-head, and are placed central
on the cylinder head. Each pair of guides is bolted at each end to •
a block, one of which is fastened to the- cylinder head and the other
to the guide yoke by a stud and nut. The guide blocks, are faced off
in a special chuck (which receives a full set) to an exact thickness.
The guides and blocks are bolted together and planed and finished to
a gauge. ' '.

The holes in cylinder head, and guide yoke, which receive the
slide block studs, are drilled through a template.

: \ •' GUIDE YOKES. " . \ •-
arc made of plate iron, planed and finished to a template. They are
bolted to the frames by a lug and to the rocker-box. They are fast-
ened to the boiler by an angle iron, and form a bracket for the running
b o a r d . • • ; *

' ' CROSS-HEADS , '
are made of hard cast iron, and. are all fitted with glass bearings to
prevent wear. • ' .

The neck of cross-head is first bored taper to fit the piston rod, the
cross-head is then placed on a mandril .with a gauge attached to it and
planed. The journal for the connecting-rod is cast in the cross-head,
as is also the lug for driving thepump.

ROpKERS
are made of wrought iron, forged solid, and are finished all over, to
gauges. Each arm has a boss on the end, and is furnished with case-
hardened taper pins for valve rod, and link.

. The rocker-boxes, are made in two pieces, bolted together, and
also bolted to the frame and yoke brace.
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II

•••• , : VALVE GEARING
is the shifting link motion. The links.are forged of Low Moor Iron

' and case hardened, and are made either solid or skeleton. They are
hung in the center vertically and back of the center, horizontally.

The suspension pin is forged on the saddle, and the latter is bolted
to the link.

CONNECTING RODS
are made of best hammered iron. The body of the rod -is tapered
from the front to the back end. The corners are chamfered off, and
the rod accurately planed, and finished all over. The front end has
.a strap and two brasses. The lost motion is taken up with a key
placed vertically in the stub end, and secured by double nuts. .The
key bears against, a wrought iron plate. The straps are held by two

• bolts.* . . • .
The back stub end has two brasses, which are held by a strap

bolted to the rod with two bolts. The lost motion is taken up with
a key, which is secured with lock nuts, and bears against a wrought
iron plate. - . . . •

' ; • - ' . COUPLING-RODS
are made of best hammered iron, planed and .finished all over, with
the corners of the body of the; rod chamfered off. Each'of the' crank
pin journals has two brasses, held with straps bolted to the rods with
two bolts, . The lost motion is taken up with suitable -keys, secured
with lock nuts.' ' ' • '

• •"•• : • 'LIFTING-SHAFTS

are made of wrought iron, forged solid. The arms have wide taper

— — $ — - — — '
* The rods which are used with cross-heads having two guides have solid ends

in front, with two brasses,'and a horizontal key. . \
All the brasses of the connecting-rods are Babbitted, and each journal has

one of picker's patent oilers. • . .

bearings for the pins of suspension links. The vertical arm to which
the reach rod is attached, is curved so as to clear the boiler. The
ends are supported by cast iron stands, bolted to the frame.

In the center of shaft is a short arm to which is attached a- rod
which passes through two volute springs, which serve as a counter-
balance for the links.- '•. ' . - . ' • .

REVERSE LEVEK.
The fulcrum is at the frame. The quadrant is made in two parts,

case-hardened, and notched:;tohojd the lever in the desired position.
The lever is connected with1 the lifting shaft by the reach rod, which
is supported by a bracket, fastened to the running board.

. " • . . • ' • : ECCENTRICS
are cast with a boss on one side; they are bored and' turned to
special gaug"es. Each eccentric is fastened to the axle with two steel
set screws, cupped on the end.

- ' . ECCENTRIC-STRAPS
are cast iron. They are bored, out with a recess to receive the eccen-
trics ; all parts accurately made to standard gauges. 'The two parts
are joined at an angle of forty five degrees, with the center of tKe
eccentric rod. An oil cup ..is cast on the top of the back.half} arid an
oil cellar on the bottom of the front half.. -

. ' • • . . •-. • • ECCENTRIC-RODS. • •
• are bolted with three bolts;to the straps, and have a jaw on the front
end to take the links. A pin with a steel thimble, which turns in the
link, is fitted into the jaw. ; •

DRIVING-WHEELS.
The driving-wheel centers are made of cast iron, with hollow

spokes and hollow rim* The section of the spokes is elliptical. The
hubs, for axles and crank pins are. cast solid, and are flush with each
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other oil the outside. The.wheels are each keyed on. the axles with
a key, an inch square, and are placed with the right hand crank
ahead. They are pressed on by a hydraulic press, and the holes for
the crank pins bored in a quartering machine. The outsides of
the wheels are turned, the hubs bored and faced to gauges for each. '
. TIRES .-..:•• -

are -made of steel of an approved manufacture, and are bored
out and shrunk on the centers, and secured vyith i£ inch bolts. The
bolts are tapped into the rim of .the wheel, and their ends are turned,
down to £ inch diameter, and are fitted into a hole drilled into the
tire to receive it. The hole is drilled'deeper than the length- of the
boltSj so that the latter do not bear on the bottom of the hole.

' DRIVING AXLES •: . • .
are made of hammered iron. The main axles are turned their.whole
length to receive the eccentrics, the others are left rough between
the inside collars. The collars are made of cast iron, shrunk on the
axles, and form an inside bearing for the driving-boxes. The axles
are all finished to gauges for their diameter and length.

. CRANK PINS
are made of steel, fitted into the wheel with a straight bearing, and
pressed in by a hydraulic press. The diameters and length are all
turned to standard gauges. The main pins have a collar between the
bearings for main and parallel rods, and all the pins have collars on
the.outer end. • ' . . . ' • „ • . .. •

DRIVING-BOXES ' .
are made of cast iron, with brass bearings Babbitted. The top of
the brass is round, and is turned where it bears against the box, The
seat for the brass in the box is first laid off from a template, and
then slotted out to a gauge. The sides and faces of the box are all
planed to gaugesTor the length of bearing and thickness of flanges.

The pi] cellars and recesses to .receive them are also planed, and the
cellars'held in position with hyo .& inch bolts, which pass through the
flanges of the box. ; • '

COUNTER BALANCE WEIGHTS
are made of cast iron, and are bolted in pairs between the spokes of
the wheels. Each pair is-heldiin position.by three bolts, with coun-
tersunk heads on the outside, and nuts which are let into a recess
cast in the weights on the inside.

•' : •• . ' ••• W H E E L - C O V E R S . .

All the wheels have sheet iron covers,, arranged to prevent the
wheels from, throwing mud over the engine.

. . . . ENGINE TRUCKS.
. The frames for four-wheeled trucks are forged in one piece, and
are planed on the outside edges and where the pedestals are bolted
on; All the holes are drilled from a template, and the frame planed
to a gauge. , The pedestal jaws are made of wrought iron; the faces,
sides, and top and bottom are planed to gauges. They are bolted to
the frame with two bolts. at the top, and with one bolt to the brace
at the bottom. The boxes are planed and bored to gauges in the

"same way as the driving-boxes. Each box has a Babbitted biass
bearing, and an oil cellar. The axles are made of hammered iron or
steel. The wheels are double plate or spoke cast iron, and are
pressed on the axles by hydraulic pressure.

The trucks have a center bearing, with Smith's swing motion.
A cast iron center casting is bolted to the bottom of the cylinder
casting, and rests on the truckfecnter.- A center pin passes through
both. ' 3 .

The truck springs are made of cast steel, in the same way as 'the
driving-springs. They are placed underneath the truck frame, and
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are hung between two curved equalizing beams, which rest on top of
the truck boxes. Check chains are 'attached to the engine and
truck frames, at each end of the latfer. Suitable sheet iron covers
are arranged, so as to prevent the truck wheels from throwing mud
on the engine. '. • •

PUMPS , .
are made of "brass or cast iron,-are full stroke, driven from the cross-
heads. They have cage-cup valves, and top and bottom air-chambers.
The "top chamber is connected to the check by a copper injection
pipe, fitted with coupling nuts. The bottom-chamber is connected
with the suction pipe, by a stuffing-box. The suction pipes are brass
and are furnished with adjustable feed cocks, under control of the
engineer. Each pump is supplied. with a pet cock, worked from the
cab, and also with frost plugs. . .-.' •

• . CHECK-VALVES
are of brass, and are attached to the boiler with ball joints ; they have
the same valves as the pumps.

; ..'; . THROTTLE-VALVES'
are double seat poppet valves, with the spindles standing vertical.
They are placed'.in, the top of the dome. The seat is cast on the.
upper end of the dry pipe. The valve and seat are both made of
cast iron. The. spindle of valve extends down below the bottom of

.the dome, and 3s worked by a bell "crank attached to the dry pipe.
The crank is attached by a rod to the throttle lever. •

THROTTLE-LEVERS :

are made of the most approved pattern, and located in a convenient
position, usually at the back end of the furnace. .

- • • ' . • • • • D R Y P I ' P E S .

Consist of a vertical cast iron pipe in' the dome, which is connected

to the smoke-hox by a wrought, iron pipe. The latter has a brass
neck' riveted to it, and is fastened with a strap bolt to two lugs on the
cast iron pipe. To the front end of the dry pipe a brass sleeve is
riveted, which makes a steam-tight joint, with another brass casting
riveted to the inside of the front tube sheet,

. . STEAM PIPES, :
. A cast iron T pipe is bolted to the tube sheet In the smoke box,
and joins the brass sleeve in the dry pipe with a ball joint. Two
curved cast iron steam pipes connect the T pipe with the cylinders.
The steam pipes are bolted at each end with two studs.'

. •- ' EXHAUST NOZZLES. •
Double exhaust pozzies are bolted to the exhaust pipes. Three

sizes are furnished with each engine, to be used to suit the conditions
under which the engine is worked.

• PETTICOAT PIPES
are made with a- flared mouth at the bottom. The pipe is made
telescopic, the lower half sliding into the upper, and fastened to the
latter with two bolts. The upper partis attached to the smoke box
with three bolts, and the height is regulated with jam nuts on each of
the bolts. . ; . . . •

' CYLINDER AND STEAM-CHEST CASINGS.
The cylinder heads are covered with; either a cast iron or brass

casing. The body of the cylinders are lagged with. wood, and
sheathed with brass or Russia iron. The casings for the covers of
the steam-chests, are made of cast iron', and that for the sides of
Russia iron or sheet brass. ! • • .
. . ' ; . ' • • • CYLINDER COCKS..

The cylinders eacli have two cocks, so. arranged that they can
be opened from the cab. .

• • •
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• .. . ..;• O I L C O C K S . • '

Two oil cocks are located inside the cab, and are connected to
the steam-chest by solid brass pipes, so that the slide valves can be
oiled from the cab. The cocks are so arranged that steam can be
admitted behind the oil to force it into the steam chest, or the pipes
be cleaned when necessary. At-the point where the pipe joins the

• steam-chest, .a valve is provided which, is closed by the pressure of
the steam in the chest. . ..: . -- ' . • • • • •

. - ' C A B . . " . . ' -' ; ; • • • -

The cabs .are made of ashx with, .walnut moldings, all of good
quality and well seasoned. They are well framed and bolted together
with - .̂inch joint bolts.. Two pieces of sheet iron \ inch thick, are
bolted one inside and the other outside the: cab, where it rests on the
boiler. The rafters are curved, and the roof covered with tin. All
the windows and doors are fastened with convenient and substantial.
fastenings. The inside and the outside of. cab are varnished.' Suit-
able handles, and cast iron steps to get on and off the engine are
attached-to the engine in convenient, positions. . A gong for the
bell rope is attached to the under side of roof or ceiling.

- ' RUNNING-BOARDS ' .

are made of .ash 2\ inches thick, • supported on wrought iron brackets
bolted to the boiler. The outside edges of tfie running boards' are
bound with brass, ' ' . .

• . ; . ; . , • DRAW CASTINGS. , .

A suitable casting to receive. the coupling and pin is bolted to
each end of.the engines.

FOOT-BOARDS

are made of \ inch sheet iron, covered with oak planking.

. -.GRATES,.'ASH PANS, SMOKE STACKS > PILOTS
wilt be made on the most approved plan, and adapted to the fuel and
service for which the engines are to be used. . . '...,• •

• ' , . S A N D - B O X E S . • ;•..: •. ' . . ; ; ; '
The top and bottom of. the sand-boxes are made of cast iron,

with ornamental moldings, • The body is made of heavy sheet iron.
Two iron pipes extend froth the sand box to within 2 inches of the.
rails forward of the front .driving wheels. Suitable valves and , a
lever are attached to the cast iron base, to let the sand into the pipes.

The valves are worked by a rod attached to the lever, and extending
to the cab. . i . ' ' . :

' BELLS AND STANDS. : " .
The bells are hung by a cast iron yoke between two ornamental

cast iron columns, fastened to a base which is bolted to the top. of the
boiler. The bell cord is attached to a brass arm fastened to the bell
yoke. . ;, -

•'••• . H A N D - R A I L S . . ' •.

are made of brass pipes, supported by cast iron arms which are
screwed on to a stud tapped into the boiler. . :

••'• . • • LAMP BRACKETS.
Two cast iron brackets: are bolted to the outside of the smoke

box, and have a board, bound with brass, bolted to them to receive the
head light. !'..-

NUMBER" PLATES. /
A circular cast iron plate with the number of the engine painted

on it is put in the center ofjeach smoke-box door,

. ' • . • - . • FLAG-STANDS . . .
•with ornamental brass bases are placed on each end of the front
bumper timber.
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V , .;-•" MISCELLANEOUS.

A steam-gauge, whistle, two safety valves,.gauge cocks, and two
heater cocks • are attached to'teach engine. Oil cans, jack-screws,
pinch bars, wrenchers, chains, tool boxes; extra bolts, and pokers are
furnished with all engines, ' • . . . •••

•...._•• G A U G E S . _ ' : • .;

A complete system of standard gauges, male and female, is used
for finishing all the work, so as to make it practically interchangeable.
A special department is devoted to the manufacture and care of the
gauges-and tools. • . - .. • . ,

. v •• B O L T S . . •' ; . / .

The heads arid nuts of bolts are made of the same size, so that
the same wrench will take :either, and the size of .finished heads and
nuts are'made the same as those which are rough. The system of
threads used is the Franklin Institute U. S. Standard. The holes
into which bolts are fitted are invariably reamed with rearners made
and kept to, the standard, size. / .

„ , . ••••" : . . • • : • • • T E N D E R S • . . ; /

Have two four-wheeled trucks,, either iron frames or wood.*

>'.: : • •;' .: T A N K V ' . • : . ;

made of charcoal iron, riveted with £ inch rivets, and strongly braced
and. securely fastened to "the tender frame. The sides of the tank
are made of No. 8,. and the top and bottom of No. 6 iron. The
sheets are. secured together 'at the corners with angle iron. The
legs of the tank are rounded at the front end, and taper back to the
body of the tank. A suitable man-hole is put on the top of the tank
at the back end.' The front end of each leg of the tank has a valve

* Four-wheeled switching engines sometimes have four-\v!iee!ed tenders.

for letting, the water into the feed-pipes, which are connected to the
tank by rubber hose attached underneath the tender valves. A cock
is put into the tank near the bottom, and furnished with apiece of
rubber hose for wetting down the coal and foot-board.

' , .. :•.;."• - " • . ' TENDER FRAME . '.

is made of three, longitudinal, two end, two bolster, and one center
transverse timber of well-seasoned oak. The outside timbers arc
framed and fastened,together at the corners with strong castings.
The bolsters are also attached to the outside timbers with castings,
and the whole bolted together with i inch transverse rods, running
through the frame from one side to the other; Cast iron brackets on
the outside of the frames carry a timber, on which the tank rests.

The flooring is i-J- inch thick, made of pine, and securely spiked
down. A strong draw casting is attached to . the frame at each
end. The front end is coupled to the engine with a heavy bar. On
each side of the bar are two heavy safety chains connecting the
engine.and tender together. -.'• • . , .

'•'.'. ' .'• ; • TENDER TRUCKS . '

Each have, four cast iron plate wheels. The axles have outside bear-
ings. The front truck has-a center, and the back truck side bearings. •
The frames are.made of an approved plan, of the best material and
•workmanship, and have check chains on each corner of both trucks-
The back trucks have brakes, with a wheel and shaft in a conve-
nient position for setting the brakes.

•• : . V T A I N T • • • ' • ; .;••:

The engine and tender each have one coat of priming, one of
filling, and one of body Cplor,'and then ornamented, arid finished with
three coats of varnish. ; . • . : ' :••
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A MERICA N LOCO MO TIVES.

STANDARD AMERICAN LOCOMOTIVE.

By the Graqt Locomotive Works.

plete set of toois, consisting of two jack-screws, pinch-bar, monkey, pack-
ing and flat wrenches, hammer, chisels, etc.

Figs. 4 to 8.

Figs. 4 to 8 represent a standard American locomotive built by the
Grant Locomotive Works in 1873.

The following is a specification of this engine:

GENERAL DESCRIPTION.

Cylinders, 16 in. diameter and 24 in. stroke.
Driving-wheels, 61 in. diameter.
Gauge, 4 ft. %}i in.
Fuel, coal.
Weight of engine in working order, with fuel and water, about 62,000

pounds.
Wheei-base of engine, zi ft. 9 in.
Rigid wheel-base of engine, 8 ft.

BOILER

of extra hammered, cold-blast charcoal-iron fi in, thick, all horizontal
scams double riveted, 48 in. in diameter at smoke-box end, made ivagon-
top and with one dome, to be well and thoroughly stayed in all its parts,
provided with hand-holes on each corner of fire-box and front flue-sheet.

Flues of iron, 140 in number, 2 in. diameter and 11 ft. in length.
Fire-box, 60 in. Jong "and 62 in. deep inside, of best homogeneous cast-

steel ; sides, crown and back sheets ^ in. thick; fmc-shcet -3^ in. thick;
water space, 3)4 in. sides, back 3 and front 3^3.

Stay-bolts JB in. diameter, screwed and riveted to sheets, and not
over 4J/2 in. from centre to centre. Crown-sheets made of two pieces of
iron, 4)2 by ){ in., bearing on side-sheets ; -placed not over 4J4 in. from
centre to centre, and secured by T-bolts through crown and riveted ;
crov.'n-bars raised from crown-sheets Y\ in.

Grate, cast-iron, with rocking-bars.
Ash-pan, 12 in. deep, No. 6 iron.
Smoke-stack, cast-iron, suiulJe for coal burning.

CYLINDERS

placed horizontally, each cylinder cast in otic piece with half saddle, so as
i<i be reversible and interchangeable, accurately planed, and fitted, and
\j<AU;d together.

PISTON,

FINISH.

Cylinders neatly cased with brass ; heads of cast-iron ; steam-chests
with cast-iron tops, bodies cased with brass ; dome with brass casing on
body and brass top and bottom moldings ; boiler lagged with wood and
covered with Russia-iron, secured by brass bands polished.

TENDER.

Tank 2,000 gallons capacity, of No. 8 charcoal-iron ; frame of
selected oak, sheathed with iron and securely braced with corner cast-
ings and bolsters in cast-iron sockets, and mounted on two four-wheeled
iron trucks ; axles of best hammered-iron, journals 3% in. diameter, 5;,̂ . in.
long ; plate-wheels 30 in. diameter, of approved pattern.

AMERICAN LOCOMOTIVE.

For the Now York Central & rjudsoi) River Railroad,

Figs. (> to 14.

Figs. 9 to 14 represent a locomotive built in tiie shops of the New
York Central & Hudson River Railroad, in New York, in 1877, by Mr. \Vm.
Buchanan, the master mechanic of that line. The chief peculiarity of the
engine is the fire-box, which has been patented by Mr. Buchanan. It con-
sists of an inclined "water-table" or partition, shown in fig. 13, which ex-
tends from the back flue-sheet backward and upward and divides the fire-
box into two parts, between which the only communication is an opening
—about the size and form of an ordinary fire-box door—in the water-
table, through which all products of combustion must pass. The currents of
smoke, gas and air are thus brought into closer contact with each other in
passing through this opening than they would in an ordinary open fire-box,
and by admitting a supply of air above the fire, it becomes mixed with the
gases both in passing through the opening in the water-tabie and after-
ward in what may be called the second or upper chamber of the fire-box.
With this fire-box bituminous coal can be burned with less smoke than
is produced by any other form of boiler in use. Nearly all the passenger
engines and some of the freight engines of the Hudson River division of
this road now have this kind of fire-box. The following is a statement of
the performance of one of these engines with passenger trains ;



i n o n e p i e c e w . t n l i . i . l s a i - i i k 1 , s o ; i s

and fitted, and
ŝ and some of the freight engines of the Hudson River division of

•

this road nowUiave tHis^TrM of fy^box . \ The following is a staterj^t of
the performance of one of tiiTse engines wrttr-pa&Mrfigcr-tTtttrr-j'": ^ ^

brass and Babbitt metal ;iacking.

of >tfel iitted to guide-yoke.

VALVE MOTION,

most approved shifting-link motion, graduated to cut off equally at all
points ot stroke.

Links made of the best hammered-iron, well case-hardened.
Rock-shafts of wrought-iron, journals z}( ln- diameter and io in. long.
Reverse-shafts made with arms forged on.

DRi VINC-WI1KKI.S

,; in number, 6r in. in diameter. Centres of cast-iron, with hollow spokes
a:;;i rim. and turned to 56 m. diameter to receive tires, and counter-balanced
by lead in rim.

Tires of cast-steel, shrunk on wheel centres—all flanged 5 j4 in. wide
and - }i in. thick when finished.

Crank-pins of Vickers' cast-steel.
Axles of hammerfd-iron, journals, 6T< in. diameter and 7?/ in. long.
Springs of best quality of cast-steel.
Equalizing-beams of most approved arrangement, with steel bearings.
Connecting-rods of best hammered-iron, furnished with straps, kevs

and brasses, accurately fitted to gauges.

FRAMES

of hammered-iron, planed, slotted and drilled to templets.
Pedestals cased with cast-iron wedges, to prevent wear by boxes.

PUMPS

made of brass, fitted to gauges with valves and cages of hard metal ;
plunger of iron ; cock in feed-pipe regulated from foot-board.

ENGINE TRUCK,

wrought-iron frame with centre bearing; spokc-wheels of approved pattern,
28 in. diameter. Axles of the best hammered-iron with inside journals,
4;--j in. diameter arid 8 in, long. Springs of cast-iron.

Engine to be furnished with sand-box, alarm and signal-bells, whistle,
two i.afety-valves, steam-gauge, heater and gauge-cocks, etc.; also a corn-

Total

run,

1,761

Xo. of
trips.

Miles ; cms
per ' per

trip. I trip.

'•files j Coal in \ I.bs.
per .lbs. conv.imt']' per.

hour, j per trip. j mile.

I.ivS. per
car per

miie.

2S6 3,271-A's

I'"igs. 15, 16 and 17 represent the: tender of the engine with the ar-
rangement for taking water while running. The spout, which extends from
the top of the tender down into a long trough between the trucks, is shown
in figs. 15 and 17. This spout has a joint, shown between the axles of the
truck in fig. 15, which allows the lower end of the spout to be raised and
lowered by means of a lever, shown by dotted lines in the right side of
fig. 15. This is connected to one arm of a rock-shaft over the lower
end of the spout, and the other arm is connected to the jointed end of
the spout. When the engine reach.es one of the troughs the lower end
of the spout is depressed until its mouth just dips into the surface of
the water. The motion of the engine then forces the water up into
the. tank. One of these troughs is shown in section in fig, 17. They
are about 1,200 ft. long. The track alongside of the troughs is laid on
longitudinal timbers, so as to raise the top of the rails about flush with
the top of the troughs, as shown in fig. 17. The latter are made of wood
on the Hudson Iviver road, but on the Pennsylvania road they are made
of iron. The kind of fuel used is bituminous coal.

The following are the dimensions of this engine and tender :

WEIGHT AND GENERA!, DIMENSIONS.

Gauge of road, - - - - - 4 ft. &},i in.
Total weight of locomotive in working order, including two

men, - - 70.50° lbs.
Total weight on driving-wheels, - - - 44,̂ *50 lbs.
Total wheel-base, - - 22 ft. 7 in.
Distance between centre of front and back driving-wheels, S ft. 4 in.
Distance from centre of main driving-wheels to centre of

cylinders, - - - - - 11 ft. 4 in.
Length of main connecting-rod, from centre to centre of

journals, - - - - - - 7 ft. 5?yu-
Tranverse distance from the centre of one cylinder to the

centre of the other, - - - - 6 ft. 1 in.



B

k, Ss 1871



• it?kf

111

Isa^i

t o <
*»

mm?

not

* ; • •



«*

i

*P**| : ®m T#





DESCRIPTIONS AND SPECIFICATIONS.

[ J'he irfsiritc?! lo figures, um/or fnrfi title, nrr to I lit- //<:/,'t in the hitter portion of the book. A

STANDARD AMERICAN LOCOMOTIVE.

By the Baldwin Loromolive Works,

#

I-'ifl-s. 1, 15 and 3.

The engravings, figs, i, - and 3, represent a standard American loco-
motive with 16x24 in. cylinders, as constructed in 1877 by the Baldwin
Locomotive Works, Philadelphia.

The following is the specification to which this engine was built :
Specification of ;in eight-wheeled road locomotive engine, having four

routed wheels and a four-wheeled swing-bolster truck.

GENERAL DESCRIPTION.

Cylinders, 16 in. diameter and 24 in. stroke.
Driving-wheels, 6o;4 in. diameter.
Caugc, 4 ft. S;^ in.
Fuel, wood or soft coal.
Weight of engine, in working order with fuel and water, about 65,000

rounds ; about 4 1,000 on driving-wheels.
Total wheel-base, 21 ft. 9 in,
Rigid wheel-base, S ft. General design illustrated by the engraving.

BOILER

of Pennsylvania cold-blast charcoal iron, "y'& in. thick ; all horizontal
scams and junction of waist and fire-box double riveted. Boiler to be well
anil thoroughly stayed in all its parts, provided with cleaning holes, etc.

Waist, 4S in. in diameter at smoke-box end, made straight with two
domes.

Flues of iron with copper ferrules on fire-box end, 144 in number,
:• in. in diameter, and 11 ft. 5 in. in length.

Fire-box, 66 in. long and 34V3 in. wide inside, 63 in. deep, of best
homogeneous cast-steel ; side, crown and back sheets -f~- in. thick ; flue-
sheet '^ in. thick, Water space, 3 in. sides and back, 4 in. front.

Stay-bolts J-a in. diameter, screwed and riveted to sheets, and not over
I ' J in. from centre to centre. Crown-bars made of two pieces of iron
4 ' - '.< >; d in., bearing on side sheets, placed not over 4J/3 in. from centre to
• •<• ::trt.r, and secured by bolts screwed through crown, with nut on, and
:'!'.-'..:ti.'d over.

< '.rates, cast-iron.
Ash-pan, with double dampers.
Smoke-stack, diamond pattern.

CYLINDERS

•. .•;• •••: horizontally ; each cylinder cast in one piece with half saddle ; right
--•': !'-:'t hand cylinders reversible and interchangeable ; accurately planed,
MU.-'i and bolted together in the most approved manner.

|four in number; 60^ in. in diameter.
Centres of cast-iron, with holk/wsi|

in. diameter to receive tires.
'Fires of cast-steel, all flanged/

Viished.
Axles of hammered-iron ; journals,
Wrist-pins of cast-steel.
Springs of best quality of ca^t-stoel.
Connecting-rods of best har/imered-.

straps, keys and brasses, well fitied and !
Equalizing-beams of most/approved

FRAMF

of hammcred-iron, forged so/id.
pedestals cased with cas/-iron gibs an]

VEED \VAP

supplied by one No. 5 injfcctor and two
best hard metal accurately fitted. Plung'|
ulatecl ^rorn foot-board.

EXOINK TR

Frame, square wrought-iron, with r
Wheels cV approved pattern, 28 in. di-
mered-iroA, with insida journals 4^2 in, in
of cast-stejjl connected by equalizing-'oe::|

CAR

of good pattern, substantially built of haij
place.

! PILOT|

of wood.
V

FURNITU'
Knginc to jlicVuvnished with sand t>"

two safety-valves, steam and water-gat!;.]
cans, etc., etc/ Also a complete set
screws, pinch-par, monkey, packing and

FINISH.

Cylinde/'s lagged With wood and. re-
cast-iron, ]i!"/Us!ied. S-soam-chcsts wiih
brass. V>'7nies lagged With wood, with
iron top ami bottom rmrs, Holler lagg;
witli Russ/a-iron secure^by brass bands

GENERA , IKA Il 'KV.S OV

PISTONS

! with two brass rings babbited.

OUIDF.S

'fin, case-hardened, fitted to guide-yoke extending across,

VA lAT.-MOTION.

M':-! approved shifting-link motion, graduated to cut off equally at
-••.I'1,' -. '•!' t h e s t r o k e .

'.:•;,,.; made of the best hamine red - i ron , well c a s e - h a r d e n e d .

'- .: '!:;;g-bloek, ,\'/.; in. long with flanges 7 in. long.

;'.•.< .-."T-slKifts nf w r o u g h t - i m n with j o u r n a l s 3'.'> in. d i a m e t e r and 12

i'.'-V!:rM--stnfl made with a rms forged on.

Ali principal parts of engine accurat<
interchangeable. All movable bolts ap

made 0/ steel or iron case-iVm'ened.
copper/and tin, alloyed in i\\
one oy the latter.

TKXDV.I

on e/ght wheels, 30 in. tliamhcr : axle
jot'/nals, 3'.v' in. diameter andld in. In-ij

Springs of cast-s'ci.'l *c
ron corners and strongly\bracccl.

ir/)n. Capacity, -',™o gallons.

>AINTt>

l'".ngine and tender to be liara.lsonu-'



DESCRIPTIONS AND SPECIFICATIONS.

m t~> A'-P"''-*' "'•'•' ' '• <"'>f'l tit", ••"••• to the /•:,,/,-< in I In- latter frrtion of thr />,mi-.]

Baldwin Locomotive Works.

1, '.I iiiul 3.

auffl \, represent a standard Vmertpan loco-

ulersA as constructed in 1877 t y \\\t Baldwin

>hia. \

eifieatlon to which this engine \-as/built :

-wheeled road locomotive engi ie/ having four
swing-bolster truck.

and 2A in, stroke,
diameter

•king ordertwiih fuel and yate , about 65,000

General design illustratqtl by t i e engraving.

fi OILER

charcoal iroYi, s,g in./ thick ; all horizontal
id fire-box doyble riveted, Boiler to be well
its parts, provilled w/th cleaning holes, etc.
!• at smoke-bcm end/ made straight with two

ior ferrules on nre/box end, 144 in number,
5 in. in length.'

; 341- in. wide ilk side, 63 in, deep, of best
e, crown and baa!* sheets /g- in. thick ; ilue-
ace, 3 in. sides mid back, 4 in. front,
.•r, screwed and r/vetftd to sheets, and not over

Crown-bars made of two pieces of iron
wheels, placed not over 4J/2 in, from centre to

screwed through crown, with nut on, am]

OKIVINO-WITKKLS

four in number; 6 0 ^ in. in diameter,
Centres of cast-iron, with hollow spokes and rims, and turned to 56

in. diameter to receive tires.
Tires of cast-stee!, all flanged 5 ^ in. wide and I'^A in. thick when

finished.
Axles of hainmercd-iron ; journals, 7 in. diameter a:id 8 in. long.
Wrist-pins of cast-stecl-
Springs of best quality of cast-steel.

Connecting-rods of best haimnered-iron, furnished with all necessary-
Straps, keys and brasses, well fitted and finished.

Equalizing-beams of most approved arrangement, with steel bearings.

FRANKS

of hammerecl-iron, forged solid.
Pedestals cased with cast-iron gibs and wedges to prevent wear by boxes.

FEED WATER

supplied by one No. 5 injector and two pumps, with valves and cages of
best hard metal accurately fitted. Plunger of iron. Cock in feed-pipe reg-
ulated from foot-board.

ENGINE TRUCK.

Frame, square wrought-iron, with centre-bearing and swing-bolster.
Wheels of approved pattern, 28 in. diameter. Axles of the best ham-
mered-iron, with inside journals 4 ^ in. in diameter and 7% in. long. Springs
of cast-steel connected by equalizing-beams.

CAB

of good pattern, substantially built of hard wood, well finished and fitted to
place.

of wood.
PILOT

FURNITURE,

Engine to be furnished with sand box, alarm and signal-bells, whistle,
two safety-valves, steam and water-gauges, heater and gauge-cocks, oil-
cans, etc., etc. Also a complete set of tools, consisting of two jack-
screws, pinch-bar, monkey, packing and flat wrenches, hammer, chisels, etc.

FINISH.

Cylinders lagged with wood and neatly cased with brass. Heads of
cast-iron, polished. Steam-chests with cast-iron tops ; bodies cased with

' '"' brass. Domes lagged with wood, with brass casings on bodies C'.ml cast-
mder can 'jw one piece witllhalf saddle ; right iron top and bottom rings, Boiler lagged with wood and neatly jacketed

interchangeable; accurately planed, with Russia-iron secured by brass bands polished.
Pt approved manner.

GENERAL I'EATUUES Or CONSTRUCTION.

All principal parts of engine accurately fitted to gauges and thoroughly
interchangeable. AH movable bolts and nuts and all wearing surfaces
nviilc of steel or iron case-hardened. All wearing brasses made of ingot
copper and tin, alloyed in the pronortion of seven parts of the former to
one of the latter,

{'/-yoke extending across.
\

TENDER

nn eight wheels, 30 in. diameter ; axles of best havdened-iron ; outside
lotion, graduated to cut off Equally at journals, 3 ^ in. diameter and 6 in. long; oil-tight boxes with brass bear-

ings, Springs of cast-steel equalized. Tank well put together, with
angtc-iron corners and .strongly braced. Top and bottom plates of No. 6
iron. Capacity, 2,000 gallons.

|r».:d-iron, w'l! case-hardened.

if] journals jyi in. diameter land 1 ?.

[forged on.

1'ATNTINO.

Engine and tender to be handsomely painted and varnished.
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Cylinders 16" Dia. x 24"Stroke
Drivers,original 60" later 63" Dia.
Weight of Locomotive 6 5 , 4 5 0 Lbs.
Steam pressure original 110 Lbs. later 125 Lbs.

43 3/4 Between Frames at Fire Box

35 7 total length



35 7 total length

DIAGRAM OF LOCOMOTIVE C.R 60.

"J U PIT E R"
Scale: l " = 2' mjc ' July 5,1966
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vim Is, fmm mv%& t o -soa£& asd S&G:S*S I?»1©B Baeiffe ivem&tim #XZ&f m Jfej 2.0,

#119 &&ct p i l led ov©^ t& tim €e^atJ^l BacSfic siote; of i&a ^ail. awietu^e.

t ies* Bom asesft>ers: of tJi^ r^g-to^ttstl ^
ieir w wes* to aa: ass%Eaae»fc' $ t the • ^ i

•are: posed a t tfi® sfd© of ^be loecmotive^ Sote ths native of tlie geacl,©; for ttee'
iji t&e • feaegeoiasid of t3se picture*.

eagtloiiei. tlats viefer̂ • "^ie ItoKarete feaa the'fas*-*•*



3 5 9 T h e M o n a r c h f rom t h e E a s t .
Scene at Promontory Point, May 10th, 3SO9.
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view la of #119 oar a s i s t e r locoajotiw ©& the Mgh t r e s t l e an the eas t slope
of the Korfcii Promontory Rasge9 a few miles east- of t&e stjmait. 3MS pliot©grapb;
CGpiet from a stereo view i a t&e feicai Pacific Railroad Ifcisfeum'at headtm
in CtoM. The stea*ea view did ao t caw^y ident i f iea t ioa as to e i the r the p g p
date , or p lace . aaeBtifScation of i2te location as tlie U3aio» 'Eacifle Big Xr&st&e a t
Promontory i s eaa^,- "She photographer probably was itodrew J . Hussell? aad fee \must have
taken t&e picttttr-e within a clay.or t&R? of the jsa&y 10> 1869 ce^esictHy » t the

co-ortesy tfKion Pacif ic
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g&isView i s of Union pacific #119 and. tender. .1* was copied txm sa stem? -view
i& the Iteio»; iPaeifie Sa43xoa4 .Ifesewi ia tfeate* ©ie "steasea carried sse3,|his
MeaMf iestion o£ place aiai date tsJcen iK>r pljotoga?stp!ier* I t f ro&ably was t^teen l^r

3* -'IteseSX -Ste e a r ^ Kay 1869 and may have beea in 'the region of Farojaoatoâ r
* ©ie1 fe#ogra^3y suggests; t i e place tjas Canaic&ael. Sut oa the- east slope of

the.





5 , . ' . . . • ; . . . . . . • , . ;
:
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m%& i s the feest. .pietw^e ©£ tMos pacific •locosBSti-ve #119 we fca-tfe ©ema%.. ' I t
copied frcra a. peJaat i»:. -®m 15X®& of tjhe. Wntm .JPaeifie -BaAirOTti. 1aea4twa^terB a t
Cfe&a* ftefc pciat did saot bave, M^*ificat i tm as %o p^togmp^s^ ov ^ate • «ma
place tafesa* Itap^eay^ to fee aii eapa^.gri&t asa. to sbow tfee l^orasttve a,s i t
was or%feally». jfote- the ^ t a i l e»f iecos?atioa ©a: th& teactea*a- aad gaytictilarir
ttoe feiaXi 'occ sphere .at tfee. co^ei? of tfce teixaer*.- 5M f^gpre of /the pta.inma«i
i s MsssesfatMe oa t fe saa^ox, Sals g&otog^apfe i s v^alsaSxls $o& *bfe,assistance
i t . offers t a grepariag «onsta^ietio # H t l

I M Q S Paeifie Haili-oad.





Sister locomotive of#33.9* Tkn.& full sicta view o£ *Maa Pacific l&ciismt$m:-0tt&'
i s feett«i#ttoB &ay .:&ao»$ pi©t«3°e of #119 -.itself in s&owiftg clearly tcmxj of the
detaila of #119 siace this' s is ter .ioe.offlotiT ,̂. bui l t a t tbe' same time' as& to
same specification®:^ i s i&eatieal except ±a' vieirjf zai&or detai ls of.. the paiet

m the tended aaa, possilily tfea saâ >.csc» M s p iGto ^y
ase ia tbe prepa^atioa oj^ eoastwictioa aafawix^g of #119* Siis plaoto was
a priat l a tfee tfaioa Pacific Kailyoaet &ead%«arters f i l e a t QuaJja, w&ere i t

carried f i l e r«feye»ce H3<*5&* I t Ma,fi no identification as to- pHotogra^i©^ or <3ate•
aad, place taikeot*/. It: ofevlsasly tias t^cea n f c tiie, -e^iiie tms •aewr---<s*' a3aaost
si&ee. ema th©: p&t^t trim oa the tocsof tl»s p i lo t eaa.ise. seen..

i J '





TM.B i s a p ic tu re of W&Cfo:TfaGitg%ii'-%omm%%m\#}iy>; a s i s t e r ejagi&e to #13*9* 3& m
86

of tiie ifeotoga^las^* W&s pietxjj£"e -wss .copied fssom ^ stea^og^apiiie
fca/at the Maia: Mbtfasy*

of the jSi©tos ia . tMs eollectioa, tfer© ir^e by
i Pacific Bailroaa #Gir&Bg t t e

_ It i



364. Railroad at Ogdeo,
Wahsatch Kangre in distance.



shm& a vlmt of a Wnioa faeifie t m i » $&& work cvm yi&Vh tftiioii J'&eifie
#117 a t Sevll rs Gate Ba?i%e> SaafiSit-Cotaatsr, yta&r: William HeiB r̂ Jacltson of Omafta took
this Tleisf IJQ JUBS or 5b% l869» I^e significance of th is ^totrograph for this stuely i s
tl!at #3i? i s a sasfesa* locraaotiiire of #i!9 sm& i s 34e«tie^L ia evea?y respect
nisaberi^ aad pai^t;i»g oa aaG#«XE# fbls picttD?« was copied tram p
57-SK-38 ia tbe IfeySea Survey Coliectioa of ifc© Qeologieai SuriFe3rs Mationai
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of %h& t ra in: at\1Je«33.*»;Gate Ba^gis.t.'lltiato, ' shorn '.fa tifafe
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Sister loeemoti'vefe §IX% Skis v%m &$ #nim Ifeeifie Xomm^m §3&Q s&m®: f features :
to those of #iX9*. except $©s*3S)3L& 4e1*ails of e&st&ag ia. t t e tapaek oa?

2c»^a^e t&em ^Ltfe #3JyS ¥kex6 the fm ' J
tsfeose liere* Both: e&sfciags as^ feave feea

(Gerald Best sajs that a l l Rogers engines of the order of which #119 a part' had, the :,
curved tie-bar between thefront and rear engine truck wheels, ^o not show in. other
phrbtos because of shadows. Truck xfheels pulled frequently for new bushings,, he said,
and position of two different pattern truck wheels of no great consequence.)

(John '%ite agrees with above comment on truck wheels. Ng^ggrthatbuilder plate missing
between driving, wheels—hidden in a l l views of ?̂ 11? and s is ter Iqcoiuotives.
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to #119; er o£ simllw sp^cif^eatiffitts* , S3ie::1Mr4 i » $ia& feoaa Sit# £raa!fc h&s a
ISO on- it*: naie other: ;two feaQ^rs.^ wMl#:.app^eaClar siisilarj are ^

? % ass t&•.•atadb«a?i»g aad i<3tetttifieatlOB:.. ; CTBioa MeafSc locosiotiTe #120
sis ter iGeosiptfcre t».#3i9.», SSiis picture /was Gopiiect f KOB a stereo ^i«w i a 1&e Ifeioji

j
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'•-•- •'Railway, Eastern Division (predessor of Kansas Pacific, & not connected with UP)
is- a rim of *he'!JBimlaciifie/iloeomoMv#S^ao&> littilt.fejr Hogers Loecaaotive

I?QI*1IS in l86T> A^psros^iaateay a fe&v bBtom Eogers "built tiae #119* ,.3& bas sliglit33r
dlffeaeeBt specif lcatit?»3 t^om t tese of #i,3.9? toaviag. 16 ». 22 ^iSMe^s-j ijastead of ,-
16 x 21} t t e ^sivixtg %&£€£& W3?e-t1ae saiue—•5 '̂* diajreter centers, «©d tlte; loccrao^Sve

60,460 powa&s Isstead of 5^^000 ^souSs fc® i l lgv ® ê stack is for & 'wood
^ ^ • , • ;

-closely-jfe9 ss^ 3.*s tejadeap* , Shis gietwre «as copied £gm &$£»ed W* . •

t
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154. Engine Semhiole
(see pages 40, 43 for details)



loo&s east at. f^rao&tO'ey Stearait over the- cab. of ;a €entj?sl Bacifie
of tfee tfttpiter types &»& indeed i t m& fce Jupitar;? fhe\ locomotive oa the traefe. to ttte

i s a Usion Pacific loeomotive oa a s i ^ a g ^iist feuilt ^y the IMim Facific
y•'«». i t s amis ^a fe . ) , Ihis•gietur^.^^S-.tatea-W:M&3&& M* Hart osa Ifey 9S

y 4li6. l53r -before the 3?aiSjg -were Jo&ect-^i^eeiJy .ia ^-©at of tB^ '<?*B*; loccsaotive
about wlwsre tlis: groii|> of tK^rkeps w s k :«:oesa- staBait^; a t tfee l e f t ©f tirai traek* Efete.
tliat- 'ou^ l . tei t ts are $& ^iew* B©tfe t&e.C ĵafepal BaeSfic <$B&'tfe& ttoion faeific .
locomotives are eastg&t i a tfcis picttire ia tlse aet- of wSd̂ liMBg:* fliis- ied to Baa':t*s

rt .first,Sree^tog of tfee Broa Horse." Sfeis picture ,^a^feasde from a' stereo-
$» t^e U ĵaotl̂ r Hopltij^ .OolleetioBs i4&$& Mteasys'' Stasifoi-a ^a iwrs i

Southeaftt j p i f i C©^a3^ a t i t s Bm .i^aiieiaeo lifea^iimrteties teas a s&ail«r stereo
I t i s iSea$ifie«a as Hart stereo #35*?*

(Gerald Best t e l l s me the engine is not whistling because the steam is coming from
the pops in front of the whistle.) T • • .

•



3-5-

a w&m ironx $sst tomsst skw&m *&s;':gag S& t&e s-all Item-'&t u
Suisait pi?ioj? to> i&e c^eeaKajj OB my 10> 3$&9» fhis ^ictyre -was. cojded fma
uni%Btifiea pr int fe the Jfoioa Pacific' B^lcosd fil^sg a t 'liea&gi&tftm^ <te®aa.
Jl s t e l l a r i>3riat in the- £i ies of: tte». tJfcah State .Historical, Soe^%- Meatifi^s t&a-

as lia-viag feeea tstfcea by €hayles: 3ft* Sa-wage^of Sal^j. liaise City* 2t ^ p y
<m tlie aaori^ig of mgr I Q , ^ o y t ^ 1 before tfee t i e s nm®1 placed aa'ft tits l a s t

s^ctios of r a i l laid* Sfctis | te tc^ap! i i s « îefu2. fbr pm^oses of leecoastructiug t^e
$ra&© s»S r a i l li«e at tlae .sussntt s i te* f te Tfeioit Baeific grade 4t. t l ^ aiasEait s i t e
shows at. Xeft.eeater beyond tfee; flag mUh& tel<egra|>is.po3.« -aaa: taie. teats*:

#





336,,

another view of the ^ p i s t&e r a i l Hue as %t e^is tet
the ee^esaocy 05 ffifegr B)».. l8$9* . $h© v$iew i s frcmk the east; locfeMg
of ^a i l a t siglit i s tfeioa. Pacific* Th® tminteeyonet.the :gap

was oo^iefi. froa a. ^>3at ia t M f i les 'of til©: IMoa Pacific
at ^mha;»- 1$ I s UEidentif te^ as to: .gihetogr's^e^*.; I t



vt*

y&mi looifeiag; tszm, •£&£$• towest gives a <sl;0se->tip of t t ega^ 'Sa t l t e r a i i s oa
morning o£ Ws& 105 £869* Ibte t&e; roagh ait; ^ine rail^oaet • tisa^ sxe <mts; G

ancl only o^e •$&&$ &e«a 03? a€2̂ <5 to l a y t ^ e mSX OJQS Mth tfie- Ibark .stt&L oa
'-odE- the: saEface* . .Stls.; pfo^ur^ wa-s xsogieti l^cpi a stereo ^ie»; t i^a t >̂y Ateir̂ sr-

EusseXl M i^*W£m Baclfie. Sai3xoa<l. Jfesem at--CtoSaa* Sasseli eap^ioE^ this
tIBefoi?e HftsriBS the: l a s t Sall : i l^£^ioRtc^s tltab*" A priat of tfeisr ssaoe piciaa^^ isa :
tlae f l i e s of tihe Ut^. State : Histo&muL Boo%&$$ &tfc$ifoni&8 i t fco Char3^s !•# Savage.-
We :assau^'•tSe sfeea?aogj?aĵ ic view $amfeificafc4<aa of JBw&epLl. i s co r se t* -



M s Qlvkwn®-mg '•eogimd. ttam a jajiiifr madeSlreet^JEras tM 10" 3£ 13" .^ ts . glass
> Ho* 225:> ia the Gasibes CoSbiectioa^ Jteericaa iSfec^apMe Soci^r* Sfae

y S^ssolt on. fey 1O;>. 1869:... Cea'tosi P-acifiei J ^ i t e r I s a t left @»a Itoioa;
#119 Bhmrs ^artia33y â fi M^hfe,; t t e ir̂ ew is. frean a<?utit lOBS&iiig aorfefei ^ s s e i
tijis /pBofee^?apIi,, "I^jrlag tost Kail. .Sramoisto^," Sfeis .Is m&®£ mvmml fise

toofe ©s *M,s «eca»&aa^ jpiiotog^apli coiurfe^y Amferieaa
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355 The Last Rail—The Invocation.
Fixing the Wire, Kay 10th, 1869.



.eat*





22,'

•of iifae
a

"fcbe

alt©

% % ^ east to i *
th& cab. of ll^ioa fac i t lc :£e>emotiw #1X9* Hte--pUeserrcia; ojt t t e
was fogft^tous ©©• i t .te^ecieel to ®i?ri*& iifere .at tfeip tiase wlrfJLe

a isê r :stgttt©»i st- tiie BeesMio ia Bam î r̂ iCisGO*: Ifeiir teats sliow a t t
s i t e cef tam.%?ac&s* TOts- £ieia^;£&\*$03H;i^^ of

1 fee -siibe aaS. the tei?yafe a t &&&& on Ifê r 10^ ^6^9 *.. Alfrsd S^Pts official
<*£' th® CfepSâ X -;8a^f:$%:.t©c& M .̂s ^«jfesee> ^deh;;iat. Ms;-stereo view #357 •'

t fc
of tb© Ifeioaa BaeiJfe :Eai3aeoa€ a t



^ - S0ENE ROMONTORY, UTAH, MAY 10, i869#.TMJS
^ '>i->/̂ TAK£tf r«0M THE OAB -OF THE UP W s I ME WAS SNAPPED A FEW MINUTES BEF.ORE^HE
'}^^j/],<\';;\,§oiatu SPIKE C^RCMONJES WERE BUGOM AT PROMONTORY,, MAY 10,. 1869*
•L-r.^>^ •"^,^*,^ -
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(Joim ̂ hite comments that this is best view of Jupiter tender truck flat arch Tar, very similar
to UP 119. tender truck, but x̂ rithout large top leaf spring (so-called "Ohio truck".) )
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!0:$&& i% mm '&Wm?:$m& %&$^-'%$&.'0g'-'%m ^fy^tmt j^fc ;afi»«
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At the Driving of the Golcfen Spike,
PromontoTv Point; MaV; 10, 1869,:
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360 The Last Act—690 Miles from ^arra
Scene at Promontory Point, May 10th, 1869.



of ^0;tt&eK :m3Mb .W& 'vt©r# to?

1

.f l a s t









of

^ 4 ^ .1*^^ Ifey $0 *^^^g^|.SB* ft*

is ii3,et»d«

f t



Siis i s a vies? of Proaoat©^ STOasItj ta&en fsroia tiia. nottlt sids ttf tlie tmeks and
lookingsoutheast, . 2 ^ .'•Central-3?aei£de- teacte -stows a® t&& .mariest of ' the two
t&e Hore; ctistaat oneo» sfaicb- tli©. ts?aia i s sta»dssig is the Usaioa Pacific. ^*aS

-p£ct$re .is • iateioestiag ia. t ha t - i t Bkicm& ttoe sitwatieii a t the SiMtait about two-
tiie M̂ jf ,l,0.s 1869 ceremoBies* Xfc- was .talc^ fej MHiaai Baia^ ^Tacteon t̂ f Qm̂ faa

2869.- JBie .̂anjsriciatt flag s t i l l fSles i^gaa t&e t&leg^a^. gole to iMeft it..«as
a t tl3S- tiai® of the Ifey XQ. .eereaaera£8# :^a4* '^coo^a&^Jy^^ a^s?ks the spot

the a^iils ^oSae^* I& t l ^ ^es?£oa sisace IE^T M Wt& Vnim fsaeifie a^pea>«satJy
i t s sMiiag. OE i t s gge%i|jssl g£s&&e;&t tlie Saassit*. Site tfaS^a. standing. tteei?e i s

& W&&&--Badfic i^siiia»;; ffe®-. #B&.-of;-a Cfe»tra3.: IPacifie %<>xea? c$$ttte
faeific teack a t the' ©jdbi-eBfesxr̂ vb. 0C tiie pietas©*' ®i«s soutli side of•'

vggm£&-'P> ^.aMoist £%®e of s^rmtmsB in JxH^ mlthmi^a,.-.a_4Few teats
at the.extreme lef t of' the pietuope*-' I t :1s to %e.tiote^ t&at'-tW fiag i s

two t3*eeka* la tke pictures of 3̂i? 'Hagr 10 eereiaosjr i t sJaows as lieiiig $m%& of the
wiKtefe -the' twa loccaBOtiyes set* SMs i s as i t «ho^S T&& bec^ase t&e tKtiss

on. -̂rimt eaa be ealled t&e Central Pacific grad@* Siren- tHe-two ts^es of t i e* <eaa-
fee.distit^uisliea. in. ffeis picture'and tMs stemsalso trlts^' ttee• 3?ails 'net* IMs picture
•»as copied freer;. JacksoB pfcotograpb #57-HS-73.̂ . (Stereo vimt #7Xk) is tfce Haydea ^Mrvey
Collection of t t e O ; S , Qeoloigicsl StMr^j.j. Sfatioiml Arelii'^Sj IfesMtistm^S.C. I t and
two or ttoee otijer Jackson photogyapiis- r^latiag to the 3eaiteoact ^.j^areatly fo«n& their,

iato &e HaySen Survey Collection-"by saistste. Pfeotogra-iife eoart©^ Hatioaal

§
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353 Foetry and Prose
Scene at Monument Point, -North end of Salt Lake.



•m J H f •• f s i: Im Sig^®»tg|g:

t



§

351 Monument Point from the Lake.
609 miles from Sacramento.
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(John rthite coroments that tender tank and frame maybe original but the trucks are new.)

#





.-T

(John ̂ hite comments that the tender tafek looks high and enlraged, and notes
band rivited to bottom of tank.)
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th©
•was at

ti®- Black $&&*>••. f&ls
Pacific to tfee «sme' specificatioas

3

tail* .
tte3eS:
;4< ft- was
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#

of €m^&3L.-feeific .ioeor^M^©' #&ls, 3&vi&$bs(a% a s i s t e r
of J u p i t e r meaa? $€£&&> :le^a&A: &te : itaa^om*- ••Meĵ t~Sfe33iee& :§h(m$t '

A,. Hart*••••.•0taaa?ed «£ew f^9* ' ^ Iistws sees fthet ssa^ ^iefijB?e $& a
t o m Ma^toxdige st^r«© v^esr :ia: t&e GalJffe^jaia -:staite M fe
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(Gerald Best t e l l s me this i s Utdtca & Black River locomotive. #6).
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picture was copied ftota. a £arlmtt stereo view #208,
ia th@ tJ&ioa Pacific Baiiroad isisetimj•Ctoaiaav Carkmtt> a
^icago pfeoto^ag&er, took this picture in October 1866
4tu?iag t&e "ixcursioa to I00%h lfei*iaia«?

w aiid ŝhcms :a:.
section of rotigh ga?a^es ties iai&j Mt rails s t i l l tiot
teevicleaeej on. tbe pia-ias of Heferasfe*: Sasamel B* Eee4.
of the T&lon Pacific Bailrosa. is-th,epfrsoastaa^g,on '
the geaele. 3&is pietua?e is ves*y iat^restisag; as a. eo6»

i ^ the pyimitiv^ K t̂iare of: i

s t i l i on except foa? iM om &$&& that
has fceen;.a#ect to -receive the mils* ;:Apparently this
method of preparing ties continulict'for t&e entire leiigth
of. 'the original U,P* track to :Prompatory Sissmit Ijeca-use;
.tli^r show;oa pictures at the ibraeit there to; "bfe. in the;',
same eonclitioji as these laid 4,owt oil the leferaska plains
i» 1866j the first year of U.P. track
Photograph cowtes^1 Uaio» Pacific feiitfead.



Wkm fey fe^testt.Im fcttte? 1866- Sar^ig- t te ^^fiirsfeis fe t te 4091^ ffeMi^/*4 and







32 L Advance of
Knd of Track near Iwu Point.
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Along the UnicmFPacific Route 65

The tepiporary station at Promontory Point, the junction of the
Union Pacific and Central Pacific Railroads; photographed in
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of the Hortls£os| B&eif&e S a l t e d o» t&e east

&- ham Tm& t&ls&B ia. tfea f i r s t

tfe® top- Jsf%•*
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