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A number of people have been most helpful in the preparation
of this report. I want to express especial gratitude to Horace
Albright who searched his files and lcaned me material he had
on the borax industry. Gene Smith, head of the Lands Department
of U. S. Borax and Chemical Corporation is Los hngeles, was
most helpful in providing information, particularly on land
owerships. Joe V. Kern, Manager of Publiic Relations for U.S.
Boarax, opened the company's collection of historical
photographs, a number of which were most useful. I am alsc
grateful to the staff of Death Velley National Monument for
their help while conducting research at the park. Superintendert
Robert Murphy, Chief Park Naturalist Peter Sanchez, and seasonal
Park Naturalist Dorothy Shally should especially be mentioned.
Russ Johnson of the Chalfant Press in Bishop was particularly
helpful in locating useful material and in making available
to me earlyday volumes of the Inyo Independent. Mrs. Mary
Cavitt, Librarian of the Inyo County Library in Independence,
was invaluable in locating pertinent material in the library
and county records i

i

: the courthouse,
Thanks should
Cffice of History

1150 be expressed to Mary Shipman, of the
Center, who typed ti

s
and Historic Architecture, Eastern Service
this report,

F. Ross Holland, Jr.
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2. Summary of Architectural Data

Photographic evidence indicates that the
Eagle works was a simple and elementary method of processing,
and the Harmony works was a more complex and refined method
of processing.

The Eagle works containsd at least one, possibly
two, rock shelters apparently to house emplovees, while the
iHarmony works contained a large collection of structures other
than the plant itself.

The support structures were similarly
functional and straightforward in design, since they were a part
of a purely industrial and manufaciuring undertaking.

-~

3. Present Conditions

The existing works are both in a state of
acvanced deterioration caused by the natural elements and the
pilfering by man., Only a small percentage of the original
equipment remains. These items were probably considered expendable
or too costly to move and reuse.

The adobe building walls and stone retaining
walls of the Harmony plant remain in a deteriorating condition,
and only remnants of the wooden sections of this plant can be
presently found. Remnants of the adobe walls of two of the
Harmony village structures remain,

4, Potentialities

The Eagle and Harmony Borax Wcrks offer the
interpretive opportunity to display the pioneer beginnings of
borax mining and processing in the United States which is so
closely related to Death Valley. The Harmony works due to its
scale of operation, its proximity to the Furnace Creek area,
the quality of its remains, and its association with "Twenty
Mule Team Borax" becomes the more important site of the twe and,
of course, would be the place to tell this story.

-

5., Additional Research Needed

Research to date has not uncovered the necessary
technical data to reconstruct the precise processing techniques
employed at either plant. Therefore, the actual processing
method is left to speculation, based on evidence given herein of
other, and similar, plarts. Engineering and mineralogical
research would need to be undertaken by respective professionals
if a factual and descriptive reconstruction of the processing

2
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following limited restoration/reconstruction is suggested:

(1) the chainlink fence be removed from its present location
because of its objectionable and restrictive appearance; {2)

a new protective fence be installed to encompass the entire
plant area which would be less objectionable visually; (3}

the barn~like structure visible in Illustration No. 7 be
reconstructed and used for interpretive display and as an on-
site interpretive exhibit; (4) the ruins should be stabilized
but not reconstructed, but rather a scale model of the plant,
company townsite and important landscape features be built

and housed in the barn-like structure to convey to the

visitor the full extent of the Harmony Borax Works' development
and operation, The approach stated in the last suggestion would
be less costly than full restoration-reconstruction and could still
accomplish the presentation of a factual interpretive message.




[ [ <o M
<o <o fon}

b 4 m

el

bed (e

f,

G
OG0
D00

9 e e o 1

2
i
. 389,800

I ]
g @ bt
o 5 MI m“m @ ] .
. . & W 9] Kol ) * »
co. : W 45 £
Q i - B A
R uM.m £l 43 wﬁw 4.3
R R e @ [olE e ® o e @
54 mm ® ﬁ, & %0 opd s o
qm M Mw . s I eped 4 3] [%s) . IS 2
o £ - O O
.mm =3 ” & . o] [ RM [osd t B 2 @
+ ed e 5O b E e
9l 3 o, S g I
Ll e . o W
33 SR b A 6 : s s
Woe c ew{M g O e
(] i e =4 T % 3 &
P bk . ® o
o4 it 3 3 . s
@ s X 4 0° ) ’
&4 v 8 8 3
3 T e @t
m YW .m Mﬁ...w_ N # . 5
pal EI ’
; ‘ :ﬁu hiv] o ] L3 @ &
31 ®moe oo P
it i W o, ey ® > .
«,A i Nﬁ ‘ Fd ﬂ.“
b 4 o m.w & L] @
* =3

e
B
- %63
paths i
@

te

Moo : : b
@0 i R W N m
~m g 4 £
s £ ST < B S
L

sozm

4

Harmo

o 3

¥ owd ] vmu it w 9

o be e LLdR 4 0 e o ‘ = W

P POR o f b G e g ) o

e Low U B W ~  » o
m& i 3 s by 4 0 i
Y - R ] ] e

o]

@ K P
% £ b &l Q -4 ja’ &
Q G 3 2 [AH 7] T
jo iy 3 e
{3 & 44
4 & Mnh R /5] @ % @ @ o
b [ fan ¢4 < Lo & 4 e 547

ACCOUnY

E8] kS
: i

G O G

@q sy




iy

{Note: This estimate is based on cost figures as of
June 1971 and should be revised as required to adjiust
to the variables of economic cenditiongs at the time of

construction.

&

fe]

Approval of this report by the Director -f the Region
constitutes approval of this estimate and the Project
Construction Proposal {(P.C.P.).I
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Valley, but in an indirect way it was the birth place of the
20-mule team symbol, and, moreover, it was a good example of a
typical marsh borax cperation. Furthermcre, it is today

a collection of the best preserved remains of a borax operation
within the National Park System, and as a result is worthy

of preservation and development as an interpretive instrument,

The Beginnings of Borax

Marco Polo introduced borax to Curope when he returned
from China with a pouch of tincal - a crude borax. It turned
out to be a precious commodity for it was the only substance
metal workers found that permitted them to solder goid. (2}
Subsequently other deposits were discovered in northern
ITtaly in the mid 18th century and in Tibet at least by the
latter part of the same century. (3)

Despite the finding of further deposits in Chile in
1836, borax remained a scarce item that brought a handsome
price. The United States had to import what it used, and by
the middle of the 19th century on drug store shelves borax
brought, reportedly, 25¢ per ounce. But by 1864, the price of
borax had dropped to 35¢ per pound. (4) Since it was a precious
item, American business interests in time began to think
that surelv this country contained deposits of borax.

Dr. John A. Veatch in 1855 went in search of the mineral,
and a year later discovered at Clear Lake in Lake County,
California, the substance he had been seeking. Determining
the deposit to be worthy of development, Veatch and a group
of San Francisco business men formed the Borax Company of
California, Light years passed before actual exploitation
of the find began, but from 1864 to 1868 this area was the
principal supplier of borax for the United States market.

The techniques of production this company used were rather crude
and wasteful, but these people did produce about 300 tons of
refined borax annually, and it brought an average of 25 cents

2. John H, Effelinck, "Once Worth MoreThamn .Gold: Early Story

of Borax," The Mineralogist, v.V.#8 (August 1937), p. 5.

3. Ruth C. VWoodman, The Story of the Pacific Coast Borax v
Co. {Los Angeles: Ward Ritchie Press, 1921), pp. 3-5.

4, W. A, Chalfant, Death Valley: The Facts (Stanford
University Press, c1936), p. ; California State Mining
Bureau, Fourth Annual Report of the State Mineralogist
for the Year ending May 15, 1884 (Sacramento: James L.
Ayes, Supt. of State Printing, 1884), p. 93.

12
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par pound on the Francisco market, (57

Another find nearby ocontinued to £ill the nesds of home
consumption for the nex t thrae ntil 1877 when niarsh
borate @QQSQLAOP“ began in Nevs 1 Marsh and Saly
Wells. The following vear F. - krnown
22 bBorax Smith == discovered t field ==
the richest specimens of cottonb d oup
to that time. (6} A% about the lant at
s °mma“ Marsh went into servi 5 began
setting up hwra, operations at nia, {7}
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Thess were all

cotctonball, a type on the surface
of the ground where e beas 2 technigue of
extracting the pure bovax was simple Cottonkall borate was
scooped and shoveled off the ground and hauled to the plant
and dumped in vats of boiling water. After the ore dissolved

the solution was run into cooling vats where the rh&zued borasx
crystailized arcund rods or wiavbm dangling in the
Sometimes the sides of the zinc vats were all thn
provided for the borax to wfﬁbtall z& on. The sc
borax was broken from these surfaces, p;a»@d in
hauled to the railhead for transshipment to San
where it was refined intoc commercial form.

The advent of these new @ngratim“, had an immediate effect
upon guantity and price. In 1872 the United States produced
P40 tons of borax which sold for $¢Q3 per ton; a vear later
this Ccuntrv manufactured 1000 tons, but by then the price had
dropped to $496 per ton.(8)

5. San Francisco Mining and Scientific Fress, May 231, 1884;
Woodman, The Pacific Coast Borax CC., D. b2 Essellnk, "Once
Worth More than Gold,” pp. &, 21~286. The first discovery of
borate i ¥ urred at Tuscan

in the United States reportedly occ
Couanty, Jan. &, 18536, some nine months
before Veatch's discovery at Clear Lake. See Fourth annual
Repmrt of the State Mlpbru¢oalstf p. 3%, Marius R. Campbell,
"Reconnaissance of the Borsx De”uozﬁﬁ £ Death Valley and
Mojave Desert,” United States Geclouwical Survey Bulletin
No, 200 (washington: G.F.C., 19622

9. Woodman, the Pacific Coast Borax Co., pp. 10=~11,

7. Ibid., p. 1%; Vincent H. O'Donnell, "History of Boarx,” ms
in files of Stauffer Chemical Co., San Francisco, p. 5,
6. O'Donnell, "History of Borax," pp. 4, &, 21,

13



Discovery of Sorax in Death Valley

It would appear that borate Death
Valley at least as early as 1873 Iinyo

Independent reported:

Extensive deposits
recently been found and lccated
three different points in Death

<

Lo

ley, sons
cuth of uclﬁ Hountain.
Li on the ground from one

70 miles, and more,

Thers it is said o

inch tc a foot in depth, but containing a larqge
parcentage of Lorate hf iime and other
impurities.

One of these deposits, the newspaper went on, was located
near where tne "¢9% immicgrants [the Eennett-Arcane party]
abandoned their wacons which were subseguently burned by the
Indians.” e a7 of these deposits did nnot bring about
a boom stampeds:; newspaper noted that development

possibilities wa
borate, the dist
land and cllma;ess,L

4./(4

Isidore Daunet wo
seven yesars later he
cross Death Valley in
the stronger travelle
seek help, and when
rescue party found th

cubtful due tc the impure state cf the
from transportation, and the inhospitable

uld have agreed with this assessment, for
and several companions attempted to
the summer and becamp stranded. Two of

U“&

}
r

v returned with fri
e

2
e

. one of whom was Daunet, departed t

endly Indians, the

0f those left behind dead from

dehydration; at one point Daunet saved himself from the same
fate by killing one of his animals and drinking its blood.
On this adventure Daunet noticed the presence of borate in
Death Valley, but he did not seriously consider developing
the site until after the news of Aaron Winters® =zaie of the
Furnace Creek find to W, T. Ccleman had reverbeidteu rhrough
Death Valley and environs.

ragle Borax Works

Daunet, as one would judge by his name, was a Frencnmenh,
who migrated to this country in 1860 at the age of ten., He

9. Inyo Independent, May 10, 1873.
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1. Ibid., p. 52; Henzv G. Hanks, "Report on the Borax
Deposits cof California and Nevada," in California State Mining
Bureau, Third Annual Report, Part 2 (Sacramento: James J

Ayers, i8B3], pp. 26-37: San Francisco Mining and
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Ccounty Courthous
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Daunet and his associates used the usual method for
refining the crude cottonball into borax., The cottonbhall
was dumped into a large vat and dissolved in boiling water.
The liquid afterwards was conducted into huge cooling vats
where the borax crystalized. The residue was then poured off
and the resultant borax made ready for shipment by wagon to
the railhead. The state mineralogist rencrted that the
product was hauled to Calico Station (Daggett) by way of
Panamint Valley, Willow and Granite Spring, Black Ranch and
Grapevine. (14)

Ed Stiles in later years said that hs hauled the first
load of borax from Eagle in the fall of 1882. According to
him he worked at the time as a freighter for Jim McLaughlin
in southern Nevada. The freighting business had dropped
off to nothing because of the arrival of the railroad, and
McLaughlin loocked elsewhere for employment of his teams.

He entered into a contract with one of the agents for the
operation to haul the refined borax to the railnhead, and,
accordingly, instructed Stiles to take a 12-mule team and

two wagons, one in tow, to the Death Valley site. Stiles?
first load for Eagle, which was that plant's initial shipment,
consisted of six tons of borax, the first such haulegd out of
Death Valley, or so Stiles contends. It took Stiles eleven
days to get to the railhead at Daggett. His wagons carried
water which were replenished at springs along the way. Stiles
said he halued four of five loads for the Eagle company before
McLaughlin sold his wagons to W. T. Coleman. (15)

Little survives on the operation of the Eagle works. From
the evidence available, however, it appears that the operation
was small, unsuccessful, and short-lived. If one can believe
Stiles, the plant probably went into operation by early autumn,
1882, for he said he hauled the first load in the fall of
that year. Moreover, The Engineering and Mining Journal,
which was usually a little slow in getting its news, reported on
December 2, 1882, that 10 men were at Eagle "getting out
borax and preparing it for shipment."

14. Hanks, "Report on the Borax Deposits of California and
Nevada," p. 37. Hanks indicates that the cottonball around
Eagle works was of good quality because, he says, there was
little residue after the boiling process.

15. Ed Stiles, "Saga of the Twenty-Mule Team," Westways,
v. 31, no. 12 (Dec. 1939), p. 8. Whatever Stiles says must
be accepted with caution. See discussion on the 20-nule
team , Supra.
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and Post Streets in San Francisco on May 30, 1884,

" With the death of Daunet the business quickly folded
and in time the property was sold. The iand and property
lay idle until 1501 when it was relocated as a mining claim and
a few months later conveyed to U.S. Borax Company who held
the site in their reserve borate lands until =old to Borax
Consolidated Ltd. in 1922, In 1956 the land was transierred
to Death Valley Hctel Company and later conveved to the
National Park Service. {17}

Daunet's venture was not a sucsezzful one, for many
reasons. By the time he and his partners entered the
business, marsh borate extractions re beconming marginal
operations. In order for them to be profﬁtajie there had to
be certain reasonably favorable factcrs, not the least of
which was transportation. It was =xcensive hauling the
crystallized borax to the railhsad and alsc expensive
bringing supplies inte Death Valley. Hanks, the State
Mineralogist, said in 1833:

2.7
s
i

One of % greatest difficuities in
winning bcﬁaa in Death Valley is the trouble of
bringing in supplies. To each supply wagon an
equally la ge one rust follow filled with barrels

of water for the animals, and 1t takes some twenty
days to make the trip from San Bernardinc. This
difficulty will be greatly lessened when the
railroad is completed. (18)

It is one thing if the borax operator is shipping his product
to a railhead and bringing his supplies from the same place

on the return journey, but it is an entirely different

kettle of expenses if he is shipping his borax to one railhead
and bringing his supplies from another, as Daunet and his
partners were naving to do.

17. Ibid., Spears, Illustrated Sketches of Death Vallev, . 54;
Hanks, "Report on the Borax Deposits of Nevada and Calitcrnia,"
p. 33; San Francisco Mining and Scientific Press; May 10, 1884;

Property Record, Death Valley Hotel Co., in records at U.S.
Borax and Chemical Co., Los Angeles; San Francisco Chronicle,
May 30, 1884; San Francisco Morning Call, May 3¢, 1884,

0f the three surviving partners only Myrcn dHarmon left any
record. In 1892, according to Spears, p, 54, he was operating
a restaurant in Dagqehu. Later he became an official of the
quick-silver mines at New Almaden. 3ze W. A. Chalfant, Death
Valley: The Facts (Stanford: Stanford University Press, c¢i1924},
p. 123,

18. lanks, "Report on the Borax Deposits of California and
Nevada," p. 36.

18
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The two photographs above are Illustrations Nos. 1 and
4 in this report. No. 4 was taken in 1891 and shows the back
of the elevation works, and No. 1 was made arcund 1909 and
shows the front elevation. From what little comparison is
permitted, it would appear that the plant had not changed
greatly in the seventeen year interval.

The 1891 photograph shows what appears to be a pile of
rocks or stones. Perhaps this pile is actually the remains
of a wall (it is difficult to ascertain because of the angle
of the picture) of the guarters used by Daunet when he was
at the works. Spears reported in 1892, "'The old rock-house
in which he [Daunet] lived in Death Valley with the well
and tools for gathering borax may still be seen much as he
left them , . .'"(21)

Discovery of Borax at Harmony

Although Eagle was the first borax making plant in Death
Valley, it was the claim near Furnace creek that spurred the
interest in working the borate deposits of Death Valley.

The initial figure generally given credit for stirring
interest in the marsh borate deposits of the Valley is Aaron
Winters, a rancher of sorts who had settled east of Death
Valley in Ash Meadow, where he and his wife Rosie, "a conmely,
delicate Spanish-American woman with frail health and little
fitted for privations of the desert," lived in a hut, {(22) The
story of the prospector who told Winters how to test for
borax, the subsequent journey Winters and his wife made to
Furnace Creek in Death Valley, and the successful test for
borax is well known. Indeed, the statement, "She burns green,
Rosie. By God we're rich," is the punch line to one of the
most enduring romantic legends of Death Valley. There is
some evidence, however, tc doubt that it happened that way.

As the story goes Winters learned from an itinerant prospector
that sulphuric acid and alcohcl were needed to test for borax.
The sulphuric acid is poured on the ore and it dissolves
away the salt, leaving the weaker borax. After that the

2?. Quoted in Benjamin Levy, "Death Valley National Monument:
Hlstgrlcal Background Study,® National Park Service, Division
of History, April 15, 1969, p. 124,

22, Spears, Illustrated Sketches of Death Valley, pp.56-57.
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After dastermining
thought, Winters retur: = W, T, Cole-
man, a San Francisco bu E80 2L BOOVery Colemarn
was interested and d;%@aucn@ a zf ve to 1nvest1gate
Winters' stoxry,. Determining that ¥ Jinters spoke factually,
the representatives, reportedly William Robertson and Rudcliph
Neuschwander gave Winters a ﬁheﬁk for $20,000, a fortune of giganti
proportions to this man of meagre circumstances., Winters
used part of the money teo m&f & ranch at Pahrump Oasis in
Nevada. (24}
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Winters made his discoverv in 1881, for in the fall
that year the Death Valley Salt and Borax Mining Distri
was formed and Coleman and a number of his emplovees be
filing borate claims. Winters did not lszave the area o
his discovery immediately, but rather remained at Camp
Winters "3/4 of a mile north of the mouth of Furnace Creek,®
He sexwved as first Recorder of the mining district and

23. £an Francisvo Mining and Scientific Press, Aug. 5,
1882, carries an intaz Gmtlnq article by Hanks saying that the
green lands looked for in ths test for boracic acid are very
difficult to see with the naked sye, and that a spectroscope
was nesced., This u@mg;*;an aﬁp&x Ly 4id not apply to the
cottonball in the vicinity of EHaxmon Modern day tests by
Park emplmyees using Winters' technigue shows that the burning
borate gives a élS%lnCt green flame.
That Winters had sulphuric acid can
possibility. Suyerlnhemuent Bob Mazpzhs
freighters sometimes carried oil of vity
on their animals,

e eliminzted as a
erms me that wagon
0 treat calluses

24, Spears, Illustrated Sketch of Death aliﬁ ¢y P. 60; James
A.B. Becherer, The Lion of the Vigilantes; WilLiiam T. Coleman
and the Life of (L4 San Francisco ?Amﬁiamapoxls; Bobbo-

Merili, <. 1939), p. 302.

)
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remained in this capacity until February 21, 1882, when he
resigned. (25)

In late 1881 and early 1882 various combinations of
people in groups of seven or eight began staking out borate
claims, usually 160 acres in size, the maximum the mining
district laws allowed. Laws governing ths filing of borax
claims at that time stipulated that borate lands were to be
patented in the same manner as placer mines. Since the mining
act of May 2, 1872, was the law, no claim by a single
individual could be larger than 20 acres, and an association of
people could not file a location greater in size than 160 acres.
Some of the names such as W. T. Ccleman's, appear on several
mining claims. F.M. "Borax" Smith’s name also appears on
claims in the Furnace Creek area, indicating that he was in
business with Coleman at this early stage of borax development
in Death Valley.{26} The other names were prebably Coleman's
employees, and Coleman was using the names to get around the
mining laws which, zs indicated above, restricted numbers and
sizes of claims. ®Early in the game Coleman began acquiring
under his own name scus of these group claims. By the end of

25. Ledger, Death Valley Mining District, 1881-1886, in
Borax Museum, Furnace Creek Ranch, Death Valley, Calif.,
pp. 2-3.

26. Ibid., pp. 2-112, Henrv M. Copp. United States Mineral Lande
Governing Their Occupancy ana Disposal (Washington: Published

by Editor, 1882), pp. 52, 100, 145, The exact role of

"Borax®™ Smith in Coleman's operations can not be ascertained
with the present evidence available. But that he was involved
with Coleman in the making of borax in Death Valley, there

seems little doubt. The pvev1ously cited mining district records
certainly indicate it, and an early day wagoneer, [d Stiles,

if his story is reliable, says that "Borax®™ Smith was the cne
who hired nim to haul for Harmony Borax WCK&Sg Morecver, he
states categorically that Smith was Coleman's partner. See

Ed Stiles, "Saga of the Twenty=Mule Team,® ﬁestwaxs, v. 31,

no. 12 (Dec. 1939), p. 8. Spears, p. 26, says Coleman and

Smith were partners at Harmony.
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1822 Coleman apparantly owned outright most
these claims, (277

izhing

Greenland Salt
p?a nt at *the
savently was a

Ty per i to get
ﬁhingg @m“ e mentioned in the
Inyo Uount nor o ,y racords of the
descendant Bnragent Barax and Chemical
Ca. incide was the one Coleman
gave ng ops 20 that later became

R L] i &

the be&;ngwng of actual borax

- works. In 18853 Hanks reported that
th of Furnace Creek

ng up works [in Death

a
levated.” The slowness in moving

rea was apparently due to Coleman
josa works near the present day
anks reported azt the same time that
the works nad 80 crystalling tanks and that it

‘uoction soon. (30)

feat

The fao g0sa works was bullt before Harmony
under-cuts s1H peiiaf that Cﬁle man built Amargosa

after he fmuna h a2 heat was too grealt in Death Valley to
make borax in xr months since fne water wouldn't cool
250
b

and the borax would therefore not crys ballaﬁwg The fact that

one could ncot make borax in the summer in 3@2*” Valley was

4auwdvenaiy not & discavery 0f Coleman®s, but rather of the
=¥ 1z ® ks, for the state g@a%@ngﬁ in the

2% . Il Rhned T Winters
proper . &l R@a ol Uuﬁﬁ
files of U.5, &l eman's
first sole acqgu ade

42, Hanks, “R@po rt e the borax Deposits of California and
p 3 1 SR

2%. Chalfant, Death Valley: The Yacts, p. 140,

- 3

20. Hanks, "Report on the Borax Deposits of (alifornia and
Nevada,” pp. 36-37,




1883 annual report, the one that said Coleman was then setting
up his works in Death Valley, stated, the Bagle “Company has
made the experience that it is next to impossible to
manufacture borax during the hottest season, as the solutions
will not cool down to a temperature at which crystallization
takes place."(31) Coleman's purpose in setting up Amargosa may
indeed have been for the purpose of having summer employment
for the Harmony workers, but if so, he was profiting by

someone else's discovery, not his own.

According to Spears, the borax plant at Furnace Creek
went into operation in 1883 under the Greenland Company name,
although the Inyo County tax records for 1883 listed the
operation simply as W. T. Coleman Borax Works. (32) But the
following year Coleman reorganized his borax activities in
Death Valley into three companies: the Meridian Borax Mining
Company, the Harmony Borax Mining Company, and the Henry Clay
Mining Company. The surviving records leave one in total
confusion about these companies. It appears that the Harmony
Company managed the borax works at Furnace Creek, at least at
first. Henry Clay apparently embraced the Amargosa Works
operation. The Meridian Company, usually cited as the
administrator of the Amargosa plant, was apparently a borax land
holding company. This latter contention is supported by the
county tax records which for the years 1884, 1886, 1887, 1889,
and 1890 show improvements on that company's property valued at
various times as $600 and $500 with no machinery listed, whereas
Harmony and Henry Clay have improvements wvalued during these
years in the vicinity of $2,500 each with machinery valued at
$1,500 for Henry Clay and $2,500 at Harmony. Morecver, the
tax records give the location of land for Harmony as being in
Townsnip 28, for Henry Clay as being in Townships 21 and 28,

31. 1Ibid., p. 37.

32, Inyo County Tax Assessment Rolls, 1883, p. 191. The
belief that Harmony began operation in 1883 is further
supported by a newspaper article in October 1884 which stated
that Coleman was "putting in works to crystallize a much
larger quantity of refined borax than formerly."™ At the time,
incidentally, Coleman was closing down Amargosa for the
season and moving his work force to Harmony. See San
Francisco Mining and Scientific Press, Oct. 25, 1884,
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and Meridian in Townshipg 26 and 27,(33} The Amargcsa works
was near present-day Tecop& in Township 21.(34)

What company cperated which works is further confused
by the papers Coleman filed when he went bankrupt in
1888, He listed his three principal borax companies as
Harmeny, Meridian, and California Chemical Works. The
latter cutfit was a refinery plant in Alameda "where
products of [Harmony and Meridian] were worked up,® (35}

Harmony consisted of the land and works, including the
ranch, in Death Valley and embraced the borate lands and the
borax works at Furnace Creek. HMeridian consisted of the
Anmargosa works,

It is generally asserted that Harmony was set up in
1882, There is evidence, however, to indicate that the plant
was not arected until the following year. As previously
mentioned Hanks' report for 18832 said that the plant at
Amargosa was just being completed and that Harmony was in
the process of being put up and had not yet produced any
borax. The Inyc County Newspaper reported in January 1883
that Coleman was then hauling machinery in for the Amargosa
plant.(36) Probably it went into operation shortly after
the summer of 1883. By May 1884 it was in full operation
and according to a newspaper account employed 40 men who
produced three tons of borax per day.(37)

33. Inyeo Ccunty Tax Assessment Rolls, 1884, pp. 150-51;
1886, p. 123: 1887, pp. 83, 122; 1838, pp. 65, 98;
1889, p. 76; 1890, pp. 132, 1392,

34. TIbid.; Hanks, "Report con the Borax Deposits of California
and Nevada,® p. 37.

35. The Engineering and Mining Journal, May 18, 1888; The
San Francisco Mining and sScientific Press, June 2, 1888,

36, Hanks, "Report on the Borax Deposit of Death Valley,”
pp. 36-37; Inyo Independent, Jan. 20, 1883,

37. Phillip W. Powell, "Death Valley,® ms in Library of

Death Valley National Monument, p. 79. Spears says that during
its operating years Harmony usually employed 40 people. See
Spears, Illustrated Sketches of Death Valley, p. 28.
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The Operation at Harmony

A typical borax plant emploved a variety
including engineers, blacksmiths, teamsters 3, ;i
boilermen, watchmen, and ”hlneS” and caucasian la
Pay ranged from $5.00 psr day for blacksmiths ¢
for laborers, and =ach recelved room and s SR
laborers also received $1.25 pexr day, bu: v had to board
themselves., The white collar workers, such zs clerks,
foremen, and agents, received $100 to $125 per month. {38)

At Harmony the cathering of the cottonball was done
principally by the Chinese laborers who shoveled the raw ore
from the surface of the ground and used sleds, push carts,
and wagens to transport the borate o the preocessing plant. {(38a)

38. California st
of the State Min

i Pg Bureau, Fourth Annual Report
t for the year ending May 15, 15384

{Savramen*c* James Ayres, 18804), p. 23.
This repert gives general wages paid at California borax

Wworks as follows:
blacksmith - $5.00 per day
blacksmitn helper 3.00 per day
engineer 4,00 per day
teamster 3.25 per day
cooper 3.25 per day
boilerman 2.31 per day
watchman 2.31 per day
laberer 1.25 per day
cook 50.60 per month

As well as the above positions the San Francisco Mining
and Scientific Press, Feb., 9, 1884, listed also:

clerk at mine $125 per month
agent at RR station 100 per mont
firemen (Chinese) 50 per mcntﬁ
swampers or helpers 1.95 per day
fuel teanster 3.25 per day

It cost the borax companies $1.0C to bcard each white man.

38a. Not far from the Harmony plant are windrows which have
been labelled borax gardens. The windrows, as well as similar
cnes at Eagle Borax Works, are ncot associated with the astive
days of the borax works, but rather were created during the
period 1905-1910 when the Pacific Coast Borax Co. was doing
assessment work connected with claim patenting. See note
entitled "Borax Gardens" in Fact File, Desatn Valley Hational
Monument.
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Local Indians and some whites gathered mesguite, and possibly
other desert plants to be used ags fuel for the furnace that
heated the water that dissolved the raw product.

In an effort to remain in operation as deep into the summer
seascon as possibie, the works at Hzwmony wrapped the cooling
vats with some sort of cloth so that wa couid be played on
them tc assist in lowering the temperaturs, Photographs of the
works ghow the vats with these wrappings,
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difficult, ! not impossible, task. After
he borax crystallized it was removed from the vats and broken
off the rods. Tt was then left to dry, after which it was put
ints gacks. The %, incidentally, were made at the California
State Priscn, an. wnan paid $80 or %85 per thousand for

hags were then stacked onto wagons that

them. {32} The

carried them to ilhead at Mojave. The sacking operation
probably ccourrs the wooden shed located just in front of
the vats znd from the bags were lcaded into wagons for
trangportation to Moiavs,

In the beginning itiiese wagons were the ordinary type used
in desert hauling and enployed eight to twelve horses. At
first the borax was hauled by contract teamsters. Reportedly
Charles Bennett of Pahrump, Nevada, was the first contractor
to haul borax from Harmony. (40)

John Spears, who visited Death Valley just a few vears after
Harmony ceased operation, and who talked to participants,
states that contract hauling did not last long, just a year,
Coleman felt that it would be cheaper for the borax works to
do its own hauling, and he instructed J.W.S. Perry, & trained
druggist and the timekeeper at his borax office in Moiave, Lo

38. Ledger, Ccleman Daybook, 1884-1887, pp. 44=48 Borax
Museum, rFurnace Creek Ranch, Death valley, California.

4G. Chalfant, Death Valley: The Facts, p. 41. Spears,
Iilustrated Sketches of Death Valley, pp. 84~86, is apparently
the source for Chalfant's statement on Bennett., According to
T. 8. Palmer, ed., Place Names of the Death Valley Region

in California and Nevada (Mimeograph copy in Library of Death
Valley Naticnal Mcnument), p. 95, Texas Springs, the main
source of water for Harmony Borax Works, was named for Charles
"Texas" Bennett.
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devise wagons and lay out a route to get the borax to the
railhead. (41)

Spears, and every other writer who wrote about borax and
Death Valley, says Perry proceeded to gather all the
information he could on west coast wagons used to haul heavy
loads and began to devise a wagon that could carry 10 tcns.
When he completed his design he turned his plans over to J.
T. Delameter, of Mohave, who assembled ten wagons, each
costing $900. Perry designed well and Delameter built
commensurately, for in five years of constant use no wagon
broke down,

The best description of the wagon has been given by Spears
who saw two of them still in service when he visited Death
Valley in the early 1890s. He said:

"The hind wheel was seven feet in diameter,
and its tire was eight inches wide and an inch
thick., The forward wheel was five feet in diameter,
with a tire like that on the rear wheel, The hubs
were eighteen inches in diameter by twenty~-two
inches long. The spokes were made of split cak,
5 1/2 inches wide at the butt, and four inches wide
at the point. The felloes were made double, each

41, John William Samuel Perry was born in Shelbyville,

Mo., on September 4, 1848, and came to California at an early
age, He attended the California College of Pharmacy in

San Francisco from which he graduated arcund 1879, While
employmrd at Wenzel Drug Store in San Francisco he met W.T.
Coleman who offered him a job, apparently at Mojave.

In 1882 Perry married Alice Olmstead of Eureka, California,
and right afterwards the newlyweds journeyed to Mojave or
Death Valley, One writer, after an interview with his
daughter, says that Perry became Superintendent at Harmony
and set up the plant there. There is, however, no other
evidence to suppcrt this contention. Indeed, contemporary
newspaper accounts state that R. Neuschwander was Superintendent
at Harmony. (See San Francisco Mining and Scientific Press,
May 10, 1884.,)

Perry continued to work in the borax business, and after
F. M. Smith took over Coleman's borax intarests, Perry worked
for Smith, becoming in time Superintendent of the operation
at Borate, He died in 1898. See L. Burr Belden, "Bride
Decides to Make Home at Death Valley,” and *Daughters
Tell Perry's Part in 20 Mule Borax," in San Barnardino Sun-
Telegram, January 21 and February 5, 1961; Pearl L. Perry to
[Superintendent Granville B. Liles], [Los Angeles], cJune 5,
1961, in files of Death Valley National Monument.
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with vaguensss &n@ GQRtu@m&ﬁ“ﬂ?y avidence,
genarally aa&egne basic suthority on Death
operations, said Perry dev&ﬁﬂgw” Aﬁwm le teams
Death Valley borax Wﬁfr T i & wagons Lo the
Certainly the idea of 5 20

t 22 Was ot revolu

2 20-mule team pulling three W&g::; existed, at A
concept, several vears before Perrv bhegan work on the
A stretch of a 20-mule team nztcheﬂ to three ﬁaGdﬁS W
in 1876 %o dllustrate a fanciful drawing of the o
refinery in Aibunm of American Manufactures. (83}
p@mulaa acoounts say that the So gparintendent of t!
works noticed that one of the young teamstoers, i
twice as much with his twe&vm miles as
4 with hisz sight-mule team. In contemplating this
peculiar facht, the Superintendent wondered how much could

be havled if the two teams were put together. Accordingly
Stiles stretched out his team and then hooked up the eight
additional muies in front of them. He then attached the otherxr
wagon to is own end added a wa?@v'wﬂgaﬁ, thus bringing into

being ths traditional twenity mule itezam and its paraphenalia, (44)

Spears, Illustrated Sketc
: Harry P. Gower to Bill K. =
£ . S. Borax and Chemical Co.,

[aRl O8]
I 4

Qﬁatn Vallizy, pp. 86-89,
B , Ln files

¢}, See Ruth C. Woodman, The Story of tns Pacific Coast Borax
Co. {Los Angeles: Ward Ritchie Press, 135i,. pe 14, for a copy

R
of the picture.

4%, Ses Woodman, The Story of the Pacific Coast Borax Co.,
p. 20 as an example of thils versinn of the story.



The latter story varies here and there in details in the
various accounts, but it generally hovers close to the above
rendition. These recitations apparently are Lased on the
reminiscenses of Ed Stiles who gave osut i i in the
1230s. Books written about Death Valley these
interviews don't mention Stiles or hiz ve the story.{45}

In one of the interviews in 1939 S<tiles szid that one
day he hitched ontoc inis front wagon a new wagon that had just
been brought in, He then attached a smaller third wagon that
carried water and feed. Uz hitched his twelve mules to
these vehicles, and then added eight more animals, thus
bringing into being the first twentvy mule team. This event,
ne said, occurred at the Amargosa works, and he hauled the
first lcad of borax with the twenty mule team from there. He
drove these twenty mule teams for two and a half years,
carrying borax from boih amargosa and Harmony to the railhead, (46}

Evidence uncover=4d in the course of the research for this
report casts a cloud over this generally accepted story. The
20-mule team apparsntly had an even less significant role than
previously believed. The evidence reasonably conclusively
indicates that Coleman's Death Valley borax works did not use a
20-mule team, but rather an 18-mule team. Other than Spears,
no contemporary account refers to 20-mule teams at Harmony or
Amargosa. References exist, however, to 18-mule teams at
Harmony. There are those who may counter that Spears and others
report that although referred to as 20~mule teams, actually the

45, Spears, Illustrated Sketches of Death Valley (1892) and
Chalfant, Death Valley: 7The Facts (1930), two of the more
accurate books on Death Valley history do not mention Stiles.

O0f course, absolute accuracy has never been a criteria of

the written history of Death Valley. If a writer on the history
of Death Valley gets within 100 miles and ten years of an

an event, his book or article merits special commendation for
truth.

46. Ed Stiles, "Saga of the Twenty-Mule Team,® Yestways,

v. 30, no. 12 (Dec. 1939) pp. 8-%. L. Burr Belden, "Daughter
tells Perry's Part in 20 Mule Borax,” San Bernardino Sun-
Telegram, Jan. 22, 1961, gives an account of the first use

of the 20-mule team based on an interview Stiles gave %o

the S5an Bernardino newspaper in the 1930s. This version
varies in detail from the above acccunt. Belden has Harmony,
not Amargosa, as the setting, and says that Stiles hitched his
12 mules and the eight mules of another teamster to his wagon
which had coupled to it the smaller eight-mule wagon. The
tnira venicle used for water was not introduced until the
second twenty mule team came with the stouter. custom made wagons.
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teams consisted of 18 mules and two horses, the latter two
animals, known as wheelers, were temperamentally

better suited than mules to being hitched directly to the
wagon, and consequently they were technically 18-mule

teams. But this contention is easily ccuntered by at least one
statement that refers to Coleman's five teams as consisting

of 18 animals each and a photograph in 1885 which is labelled
*20-mule team at Harmony™ (Illustration No. 7 shows, when

one takes the time to count, only 18 animals pulling the wagons
Other companies in the vicinity such as the Carlton Borex
company as late as 1889 used 18-mule teams to haul their borax.
One could safely bet that were it known that 20 mules in a

team were more efficient, the borax people would have guickly
added the extra animals.(47) Of course, there is the
possibility that the general rule was tc emplicy 18 mules in
pulling the wagons, but on occasion, due perhaps to the use

of small sized mules, or more rigorous weather conditions the
drivers hitched up 20 mules to the wagons.

The evidence indicates that during the time Spears visited
Death Valley 20-mule teams indeed hauled borax (he took
photographs of the teams and wagons), but only two teams were
in operation. Perhaps Spears conveniently extended backward
in time the use of 20 mules to haul borax to strengthen the
significance of the 20-mule team concept for his friend
Mather who had evolved the idea of the 20~mule team as an
advertising symbol. Certainly "20-mule team®™ rolls off the
tongue more smoothly than "18 mule team." One cannot rule
out the possibility although it doesn't seem likely, that the
20-mule team was wholly an advertising gimmick and that the 20-
mule teams in use when Spears visited Death Valley were there
to give substance to the slogan and tc permit Spears to take
photographs for his book. (48)

47, San Francisco Mining and Scientific Press, May 10, 1384,

April 7, 1888; Jan. 26, iSﬁ?? The Engineering and Mining

Journal, Feb. 9, 18839. Illustration No, 7/, supra. The April 7,
report also says that the Company operated five 18-mule

teams, which supports Spears' statement that Perry had 10

wagons made,

48. In doubting the existence of the 20-mule team, ocne should
not lose sight of the remarkable wagons Perry designed. They
were the real element of significance in getting the borax to
the railhead; the gquestion of whether 18~ or 20-mule teams
were used as motive power is impeortant only because it was an
advertising symbol.
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with 3500 gallon iron tanke for dry camps. (51) Thess water
Wagons ware not a constant appendage, for Spears states they
*wers towed by the teams from the zprings to the dry camps,
and from the dry camps back te ths springs to be filled sgain
when ewmpty.”

At each stop the Company built two to four wooden storage
"boxes” that held four bales of hay and sl bags of barley
as feed for the animals. On the way to the borax works the
drivers placed the store of hay and grain at the station,
and on the return trip to Moilave mules consumed the
food. The mules ate the grain £ Lroughs placed in the
front of the wagon between the w and dined on the hay
which was scattered oa the groun

Thievery and vandalism at these stationsz, Spears says,
was a problem. Desert tramps and prospacicrsz--he made no
distinction between the two~-stolie hay and grain from these
stations, destroyed water pipes leading from springs, and
left valves open on the water wagons. The company &id not
attenpt to arrest or prosecute these vandals, believing they
"were all in league together® and the arrest of one would
result in greater damage to their property by his brothers.

The 18-mule team stretched out in front of the h
freight wagons nearly 100 feet. A zingle line called a
jerk line, ran from the nigh lead mule down the left sic
of the team to the driver who scme times rode on the wagon and

cther times on the left mule nearest the wagon, depending upon

personal preference. The driver sent his signals down this

51. &pears, Illustrated Sketches of Death Valley has the best

and most thorcugh account of the 20-miie team operation, and
the ensuing discussion of the topic is based on his rendition.
An attenpt to gain further informaticn on the mule team
hauling was made in May 1971 when this writer visited the
Kern County Courthouse in Bakersfield, California. Since the

railhead of Mojave was in Kern County and since the Inye County

tax records did not reflect the large number of mules reqguired
for the hauling for any of the three companies, it was felt
that the mules and wagons were taxed in Xern County.
Unfortunately, the trip to Bakersfield w fruitless; these
early records have been lost or misplacad,

who have recently been seeking them,

Lad
(95

; to the consternation
not only of this writer, but also several Kern County historians




line to the lead mule. To assist him in getting nis message
to the mules he had a whip to crack over their heads and a
box centaining pebbles which he used to pepper cut-of-reach
recalcitrant mules.

A flip of the jerk line, a crack cf the whip, and a
mighty, graveily "Git up there vou *!!#*2%72¢i#%!," that
screeched across the desert like the caw of a maddened
crow, and the animals leaned into their collars and another
load of borax began lumbering on its way to the railhead.
The 30 tons of eguipment and product rolled down Death
Valley across the Devils Golf Course, up the grade to
Wingate Pass and dowr the other side to Mojave. It was a
tedious, grueling task for driver and swamper, and at the end
of the journey it undoubtedly toock mighty potent whiskey
to rid their mouths of the alkalai taste.

The 18-mule-lal z0=-mule~-teams and their wagons continued
in use as long = :ny and the Amargosa plant operated,
but when these two works ceased producing borax the wagons
went out of servica. In the early 1890s a couple of the
outfits were reactivated, and if the 20-mule teams were actually
used, it was during this period. Off and on at various Pacific
Coast Borax Co. plants in the general area of Death Valley,
such as at Borate and the Lila C. works, the large teams and
wagons served until around 1907 when the railroads reached the
borax plants themselwves. (52)

The Physical Laycut at Harmony

Harmony borax plant was a larger and more complex operation
than Eagle. Although there are fragments of documentary evidence
on the physical layout of Harmony, our principal information
comes from photographs of the place. But none of this evidence
gives much data about size and distances, and most unfortunately
we don't have a map or plat of this plant,

water for the operation was obtained from Texas Spring,
about three miles from the plant, and it was piped, presumably

52. Smith attempted in 1894 to introduce a mechanical vehicle,
or engine, and two ore cars to haul the borax to the railhead.
Known as 0ld Dinah, this engine required extensive and
constant repairs to keep it operating, and at the end of a
yvear was taken out of service to be replaced by the more
reliable 20-mule team. Today it is on display at the Furnace
Creek Ranch. See VWoodman, The Story g§ the Pacific Coast
sorax Co., Pp. 27-28.
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Tne above discussion is but a fragmentary picture of the
Harmony plant, but unfortunately documentax 'y evidence about
this plant and its operation does not survive. Consaquently,
to understand the plant and £fill in those gaps of knowledge
that the dccumentary and iconographic evidence leave, wa

have to turn to ianformation about similar plants.

In 1882 a report

crihed Borax Smith's new Fizh Lake
Valley plant near Q: ia, Nevada. From what we know of
the Harmony plant, : h Iak@ operation was apparsntly
similar. The description is worth guotinrg in £ull for iz
helps us to understand Harmony better:

The site selects WOrKs 15 on the western
marsh and under -5 of the hill, high encugh to
allow a grade suf it for the h@ﬁdal?ﬁ

of uﬂ@ seilution time *bﬁ crude borax

is first landed on the

; « The crude is
Sh@VBLﬁd up into winrows

the marsh and




allowed to remain for a time, that the
moisture might leave it, decreasing the
weight in the matter of hauling. It is
then loaded into a wagon and taken to the
dump.

The side of the hill has been excavated
for the building of a stone wall, done in mason
work, which is about 15 ft. high and 150 ft.
long. The dump has an easy approach from two
sides, and is level enough on the top for the
easy handling of all the material taken there.
A new building covers the boiler and pumping
room, in which is a tubular boiler 16 ft. in
length and 5% inches in diameter. There are
two steam pumps in position, one of which has
a six~-inch cylinder, and is used for the purpose
of pumping water from the well for washing the
tanks and sprinkling, as well as fire purposes.
This well is 22x12 f£t. in size and 18 ft. deep.
The other pump has a four-inch cylinder, and
is used for feeding the boiler and for conveying
water to crystalizers. An immense network of
steam pipes, of sizes varying from half an
inch to four inches in diameter, runs about the
pumps and boiler to the dissolving tanks. It
is estimated that about 1,500 ft. of steam
pipe have been put into the places required.
Right under the stone wall are six immense iron
dissolving tanks, each of which is nine feet in
diameter by seven in depth. The tops of these
are covered with a platform made of two-inch
plank, in which openings are made for filling
the tanks. A system of steam pipe extends all
over the bottom of each tank, and about every
four inches the pipe is perforated for the escape
of steam. A quantity of the crude borax is dumped
into one or more of the tanks, and about three
feet of water added. This fills the tank to within
two feet of the top, when the steam is turned on
and the mixture receives a thorough boiling.

The Crystallizers.
It is then allowed to settle 10 or 12 hours,
and is then drawn off from the top of the solution

by a syphon into the crystalizer, located on a
platform about 30 ft. below. There are U5
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crystallizers now in use, and more will be

added whern necessary, Fach of these is lined
with gazivanized irvon, upon the surface of

which the borax precipitates itself and is

easily removed. The solution remaining in the
dissolving tanks ig then given a2 second poiling
drawn off again, as above described. The wud

and remainder of the borax is then turned inzc

& gystem of mud tanks, which coowpy a position
immediately below the first lire of tanks, and

if found tc contain a la anough percentage

of borax it is shoveled inte a car and run along
a track to a Hincklev slevat which lands it

on the top again, whence it aoes into the
dissolving tanks. After the crude borax has been
worked over and over, until buz lirtle remains,
the tailings are removed to a reservoir made in
the ground, just below the last line of crystalizers.

This reservoir is 50 ft. square, and two and
cne-half feet deep, and here the tailings are
allowed to remain and undergo the natural changes,
the sawme as when first taken from the marsh., Car
tracks run between the lines of mud and ¢he
crystallizing tanks, and into the drying and
storage building. This building is 64 ft. long
by 24 in width on the ground floor, and is intended
for storing and drying. a second story has been
added to it, which runs the entire length, but is
only half as wide. 1In this are placed the
superintendent's office and & sleeping-room for
the employes, of whom there will be about 20 when
everything is in full operation. There is a good-
sized boarding house and blacksmith shop close at
hand, and a corral 100 ft. sguare has been built
near by, with a good-~sized barn within the inclosure.
It is caloulated that there will be 80 to 50 tons
of borax manufactured per month. This has a market
value of $200 per ton, from which it can easily
be estimated that the institution involves a
financial propesition of nc small proportions. (53)

The Manufacture 9£ Borax

A further understanding of Harmony and its layout can be
gained by a discussion of the method by wiich borax was
extracted from the ore. By the time Harmony and Amargosa

San Francisco Mining and Scientific Press, Sept. 2, 1882,
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went into operation the technique of extracting the commercial
borax from the ore was well known. I% was not a complex
process, but it was time-consuming. Essentially, the borate
ore was placed in a large open water-filled tank and as the
water was heated, usually by steam, and the mixture stirred
by hand the borax dissolved, &n 1892 azcount zays that at
this first step carbonate of soda was mixed with the
cottonball borax, apparently as a flux t¢ get rid of such
impurities as carbonate of lime. (5%} This borax solution was
poured off into vats where the water cooled and the borax
crystallized either on the sides of the vats or on plates

or rods suspendsd in these containers. The residue water

was re-cycied through the process, The crystallized borax
was removed from the tanks, broken into chunks, and sacked
immediately or stored in a building where it was later bagged
for shipment to the railhead.

vy folded a couple of enterprising

a borax plant in the nearby Saline
r than Harmony, this plant operated
ging from the account of a local
reported as saving:

Valley. Thou

&,
it

s » o the new company has 18 crystallizing
tanks, each of a capacity of 1,000 gallons,
Three tanks ares emptied each day, and the yield
from thesz is about two tons of borax. In the
very warm waather the yield might not reach that
amcunt, as the borax does not crystallize so
well as in ccol weather. The crude material is
first beiled, the boiler having a capacity equal
te three ¢f the crystallizing tanks, and the
solution is then run into them and ailowed to
stand six days. The borax accumulates on the
sides of the tanks, which are mads ¢f zinc, and
on plates of the same metal suspended in the
liquid. Seven of these plates are used in =zach
tank. The borax is put in sacks direct from the
tanks, and is ready for shipment. {55}

It is interesting %tc compare this passage with one of the
few descriptions of Harmony, which the Deputy Assesscr of
Inyo County reported as having 57 crystallizing tanks holding

54, Engineering and Mining Journal, Sept. 12, 1892,

55. Engineering and Mining Journal, Aug. 17, 1889%, A similar
account of this works can be found in San Francisco Mining
and Scientific Press, June 15, 1889,
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1800 gallons each, and 2 receiving tanks,
The borax remains in theé crystallizers
whan it is v for ing.* {58}
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The mother liquors are returned to e
the boiling tanks, and used again and again for
the first solutions, until they become o foul as
to yield crystals of foreign salts, when they arxe
allowed to go to waste, OFf the saquare crvstallizers
there are nine, six of which are forty~eight feet lone,
and three, thirty feet long. All of them are four i
feet deep and four and a half feet wide.

All liquors are returned to the boiling
tanks by a steam syphon pump. Water is brought
seven and a half miles in inch and a guarter
iron pipes for the steam boilers and for
drinking; but water for the scolutions is derived
from fourteen wells, each of which is fifty-five
feet deep. These wells are artesian, the water
rising three feet above the surface. The entire
steam power is derived from one steam boiler,
42 inches in diameter, with 32 flues. Covers
to the boiling tanks are made of Oregon pine.
There is a rough wooden building over the boiling
tanks, but none over any other of the works. The
solutions are drawn off by means of an iron pipe,
which passes up through the bottom of the tank, and
is connected with a shorter length, to which it
is joined by a common elbow, locse enough to
turn easily. The jointed pipe is lowered gradually
at the proper time, drawing the hot solution from
the surface. This is a simple and convenient
appliance, the use of which greatly facilitates the
operation. It is very much like one to be described
in the mention of Teel's Marsh works in Nevada.

A large evaporating trough of wood has lately
been added to the plant, which is lined with
galvanized iron, and is used in connection with
open cuts or trenches in the ground, to concentrate
by the sun's heat the foul mother liguors. This
trough or tank has a capacity of 10,000 gallons.

In it the last portion cf borax crystallizes out.

Fifty men and thirty-five animals are employed
at these works. All the fusl is obtained from
the marsh, being wholly sage brush and grease
wood, which grow near by in great abundance. This
fuel is gathered in wagons and thrown into the
furnace under the boiler with pitchforks. In this
work fourteen mules are continually employed. (57)

37. California State Mining Bureau, Third Annual Report of

the State Mineralogist for the Year Endig% June i, 1
{Sacramento: James J. Ayers, 1883), pp. ~-28.
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"Further insignt
a description of i
County, Nevada:

The metbsd enplove
; ion of bovax
solution, separation of
v settling, and
soncantrated bur&&w
it is known as vef
known as ﬁxude hor:
szean in the
it oocurs s

is raked into wiv WS, Sho LT wagmnag amd
navled to the borax tuated o small hill
near by. The heat *equﬁbeﬂ for solution is obtained
from two twenty-~four-inch steam boillers, which are
supplied with water by a Camseron £ Douglas steam
pump. There are nine boiling tanks, of boilexy iron,
eight feet in diameter znd seven feet deep. ¥
the boilers the stean is conducted to the hoi
tanks through two-inch iron pipesz to a wet
of a pec uixar form=-shown in figure %=--a ve
pipe, carrying the steam to the center of ¢
(if this is a proper term), which is pisrced £
of small holes, through which the steam zacapes
intc the solution.
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The operation is commenced by £illing the
boiling tanks one third to one nalf full QF water,
acccrding to the guality of the crude material,
ae learned by experiencz. Whan the water is
beolling hot, the crude boraz is shoveled in until
the &Qlutian has a density egqual to 209 to 30°
Beaume's hvdrometer. The hot solution is allowed
to stand over night, the steam being turned off,
In the morning the solution, now free from sand
and other hinical impurity, is run off into
cryvstallilzers of No. 14 galvanized sheet iron.
These vessels are aq“ar@f seven feet at the bottom
and six feet at the top. They are provided with
covers of No., 16 galvenized sheet iron. As the
solution Voais, crysztals morax form in these
crystallizers in crusts varvi om half an inch
to four inches in thickness Az =zoon as the
boiling tanks are dxscharged the mud is sluiced
out; they are then pumped partly full of water
for the next operation. When crystals cease to

9

form in the crystallizers the mother lliguor is




drawn off, and the crystals remove rom the
sides and bottom, and returned teo %

boiling tanks in which they are redissolved and
sllowed to stand for 2 time undis as in
the first opsration, when the solin: are drawn

again into the crystallizaers., The reeult is .
2d borax., The wmother liguors from

fions are run off intoe sholliow pans of

r £ : in which solar

evaporatiocn its containing

some boray o , after which the

very impure mother liguor iz allowed %o oo to

waste. The plan of calcining to remova organic

matter has neaver been practiced, although it shoul

both opera
wood, cove

Tk 1ors are drawn from the surface in
the boj .2 by an ingenious device, which

consists “ goose-neck of three-~inch iron pipe
connected with a common flexible hose of the
same diames The jeints are commcn elbows and
ipples. =& thres-inch pipe passes up through the
beottom of asnh Zoiling tank near one side. The
boiling tanks ars sget in a row, fifteen feet
above the crystaliizers; the pipe rises a few
inches above ths bottom, to allow for the settling
mud. On the end of this pipe a common elbow
is loosely scrawsd; in this is screwed a nipple,
another elbow, and a length of pipe nearly as
long as the bottom of the tank. This long pipe
turns freely, and can be elevated or depressed
at pleasure, and sxtends obliquely to the surface
of the fluid. The slbows are all loose, being only
screwed hand tight. When it is required to draw
off the liquocrs, the end of the pipe is depresseod,
until the opening is just below the surface. e
solution flows down through the pipe without
disturbing the sediment. By means cf the hose, &
ligquors are conveyed to either of the crystallizers
at pleasure. (55}

(&

Some phases of borax manufacture not mentioned in the two above
accounts are illumined in the bricf description of the Nevada Salt

58. California State Mining Bureau, Third Annual Report,
1883, pp. 46-48,.
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and Borax Company®s
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The End of Harmony

Harmony and Amargosa in the meanwhile continued to
produce borax from the cottonball, but from the very beginning
discoveries had been made that assured the demise of these
two plants. In late 1882 and 1883 deposits of borax, richer
types than the cottonball variety at Harmony and Amargosa, were
discovered at such places as Calico and Monte Blancc. The
quartz~-like ore at Calico was named colemanite in honor of W. T.
Coleman. But nothing was done at first to develop these
places, mainly because colemanite required different and more
sophisticated techniques. Moreover, the rather deprsssad
condition of the borax market in the first half of the 1280s
probably influenced greatly the reluctance to gamble on a new
ore. By the mid-1880s Coleman had begun to develop Calico.
However, before he could get the plant into operation tragedy
struck in the form of financial disaster.

One of the greater shocks San Francisco has received

over the years was to hear that the upright and respected

W. T. Coleman was bankrupt. Long honored by San Franciscans
because of his role as leader of the vigilantes during that
city's turbulent early years and under serious consideration
for nomination for President of the United States by cne of
the major parties, Coleman had over extended himself and had
been caught short.

In May 1888 the huge empire that Coleman had created
crumpled into a formless mass. The operation began sputtering
publicly, although nct recognized at the time, the preceding
April when the borax refining plant at West End in Alameda
anncounced plans to close. Coleman said at the time that the
plant would resume operation at the end of summer.(60} Not
long afterwards the Harmony plant in Death Valley alsoc ceased
operations. Many felt the closing was only temporary, and
locally rumors spread around the first of the following year
that Harmony would soon be back boiling the cottonballs. (61)

60. San Francisco Mining and Scientific Press, April 28, 1888,

61. San Francisco Mining and Scientific Press, January 26,
February 2, 1889; The Engineering and Mining Journal, February
9, 1889. The exact date of the shutting down of Harmony is
not known. Obviously it was, however, some time in May or
June. In any event, the plant would have closed nermally on
July 1 for the summer months. A newspaper report on February
2, said the plant had been closed most of 1888. Conseguently,
one can safely assume that the plant did not fire up again
after the end of the summer idle period.
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Smith secomes Owner

ancis Marion Smith acgquired Coleman’s borax interests
b Valléy, including the lands and improvements of
» Meridian, and Henry Clay companies. Reportedly he
ed the property in May of 1880 fox $4G0,000; at any
% owned the businesses by the and of the year for
taxes on ail three companieg in December of that |
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Francisco Mining and Scientific Press, April 6,
T4, 1489,
|
2, |
2, 1888. l
|

£ 4 The Engineering and Mining Jouxrnal, July 28, December 8,

65. Scherer, Lion of the Vigilantes, po. 30%9-310,

6¢. The Engineering and Mining Journal, May 3, 189%90; Inyo
County Tax Assessment Rolls, 1830, pp. 132, 192, Inyo County
Courthouse.




Smith in 1887 had reorganized his horax heoldings in
Nevada under the name of Pacific Borax Sals and Soda Company .
With the acquisition of the three companies in Death
Valliey, the Chetco borax mine in Oregon, the Calico nine,
and Coleman's West End refinery in Al z he raor
once again, this time under the name / 5t

Company. {(67)

Smith let the borate lands &t Furnace Creek iie in reserve,
and apparently made no effort to work the cottonball at Harmonv.
He concentrated his effort on the richer colemanite ore at
Calico. At least by Hovember 18390 the Calico mine was in
operation producing 12 tons of ore i day. J.W.S. Perry was
superintendent of the works, and he had the crude borax
transported to the railhead at Daggett viz a 14-mule team, (68)
Later production nust havs increased, for, according to Spesars,
Perry found it necosszsry to use two 20~mule teams %o haul the
borax to Daggetit. (£3)

Production never resumed at Harmony, and like Eagle, the
rlant stoed silent clirough the years, and time, the elements,
and vandals slowly eroded the plant and its buildings until
today Harmony can be considered at best a shadow--and a
poorly defined one at thzi=-of its former greatness.

Although Harmony did not resume operations, borax
production in the Death Valley region continued, with companies
extracting the product from different type cres with more
sophisticated techniques. After Harmony the plant at Calico,
which processed colemanite Oore, came to the fore, and in later
years it was followed by such places as Lila C., Monte Blanco,
and Ryan, all honored names in the history cf borax production.
Today the plant at Boron is a prime producer of bkorax in the
area, Clear Lake, Teels Marsh, Columbus Marsh, Searles Lake,
Calico, Lila C., Ryan, Boron and many other sites march
across the pages of the borax story, but of the many only Lwoe-
Eagle and Harmony~--are today in public ownership and commemor-
ate this important industry,

€7. The Engineering and Mining Journal, July 2, 1887; DaviAa

T. Day, Mineral Resources of the United States, Calendar

Years 1889 and 1890, U.S. Jeological Survey (Washington: G.F.0.,
1892}, pp. 503-504.

68. San Francisco Mining and Scientific Press, November 29,
1890,

€9, Spears, Illustrated Sketches of Death Valley, p. 30,
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earth foundations for the dissolving tank and u:;&tallizing
tanks remain today in 2 badly eroded GondL*is

The crystailizing tanks have long since
were reported to have been constructed

F

ed metal. Illustration No. 1 shows
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The disscolving tank was

riveted together to form a recths a 1
and 3'~6" wide x 2'-6" deep conta: approximately 1212
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gallens (full).

Two parallel stone foundations supported the dissclving
tank about 20" off the gqround or the hearth to create a 20°'-
0" long firebox with the chimney stack at the south end. The
stone was extended up along the sides of the tank forming
retaining walls to keep the tank from bulging or breaking open
under the heavy pressure of a full tank of water which would
have weighed 10,920 pounds or 5 1/2 tons (full), The tank was
internally braced with diagonal tie rods. The stack (now
missing) was probably constructed of riveted sheet retal, Its
height was above seven to eight feet,

The fire was introduced at the open, north end of the
firebox and traveled southward to exhaust up the stack.

Midway along the east side of the tank, a large diameter
pin was built into the tank: This may have been a pivot point
for a hoisting arm. Just 24 feet west of the boiler is a
depression 3 feet to 6 feet deep and rectangular in shape 12
feet wide by 35 feet long, probably the tailings reservoir.

All that remains today of the plant facility is the eroding
foundation, the base for the stack and the bottom plate of the
dissolving tanks.

Immediately east of the plant and water pools was the area
of borax harvesting. Remaining evidence of borax gardens,
resulting from patent work in the early 1900s, are still visible,
{See History Section.)

Probably the harvest method was to plow the areas of the
salt marsh containing borax ore into 2-3 foot high windrows or
to build a series of mounds of the material. This piling up of
the ore would have permitted the moisture to drain out, thus
reducing the ore's weight before 1t was transported to the
dissolving tank.

Excellent examples of these mounds and windrows remain
and are easily discernable at a distance, depending upeon the
sun's angle and resulting shadow pattern, These ruins are quite
fragile during the wet or winter season which is also the heavy
visitation peried, for they became wvery soft, spongy, and unstable
under the weight of foot traffic. Quite the opposite occurs
during the extremely hot, dry summer seascn, for the salts
crystallize into hard, sharp, knife-like ridges which can cut
into the soles of one's shoes. See Illustration No. 6,

Harmony Borax Works

This plant is located a few miles north of the present
visitor center at Furnace Creek and just off California state highwajy
48
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190. Tde site iz on the novth slope of an alluvial fan
the valley floor toward gdlf Creek and the
ich the Dorax was b

Harmony Borax wes extensive in size and cgmbféynty when
compared witlh the Dagle operation. wWater was erland
to the site from Texas Spring some Lhwee niles ox
Directly north of the plant the company housed em mwy%as and
suppert facilities in adobe and wood struct
two adobe walled ruins remain today; *fhs
reduced the others to mounds on the plain.

rasr . of which
b her have

The plant was carved into %
stoerage tanks located at¢ the hig
flow into the plant itssif.

The processing operation at Harmony appaars to be guite
similar to the Pacific Bovax Works at Fish fLake Valley described
in the History section, with the exception of the water supply.
Photographic evidence indicates that the Harmony plant layout
was similar though the production capacity was less.

° (

Therefore, rather than asttempt to reconstruct the plant
from what fragmentary evidence is available, "let the nhoto-
graphs speak for themselves,® and this report w;il concentrate
on the kncwn physical evidence remaining and its stabilization.
{See Illustrations Nos. 7, 8, 9, 10, and 11}

Lrected prior to NPS ownership, a chain link fence protects
the extant ruins and, at the same time, permits viewing of them
bv the visitor.

This :
tion/reconst

a Cn ange,

will remain intact until such time that restora-
ruction or a definite in ”pi@*lVP program reguires

The plant was constructed upon terraces of levels of varying

f

walls, or framed wood platforms. The remaining portions of these
walls and platforms szhow signs of weakness and the need for
stabilization. This deterioration has been caused by natural
weather ercsion, by removal cf the plant eguipment and reusable
i wwati of the stone rubble

c

heights each supported by cut sandstone, or stone rubble retaining

building materials, and by the rem
from the retaining walls for the ciug?zaction of the foundation

B

~21ls of the chain link fence addition.
A long service road climbed up the hill from the salt marsh

4]
flow of wagons carrying the unprocessed borax ore directly to the
.L

o
piant parallel to this read. Immediately adjacent to the road are
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the west and the wash on the east, thus allowing for a continuous
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Eaiwﬁ“ long south wall
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dissolving tank The znd its fchnd”&L@% is situated pzrallel
te thig wall, 7T Ehey ree walls of the structure were constructed
z few feet north of poiler and enclosed an area 13'-6% x 20G°=87,
leavinq a 14%=0" spen 3& i »f wall on the eazt and weszt., This

opening allowad air ventilation ascross the beil

The walisg whi,a e rectly upon a2 88
constructed of adohe blocks whose widths ara
depending upocn nosxt;ch in the wail., The blo

throughout, but the lengths, vary from 6” to : ;
been worn by wind and moisture erosion but appsar to &
structurally since the adobe contains a considerable
: Zoand gravel, crzating a very hard and solid block,
e of the tops of the south, west and nc xt wails
probably befcre thes addztlﬁﬁ of the fence prot
ing or stabilization of these wallz 5

t tris tims,

Framed openings & ;
in the east wall, two 5 , in the :
wast wall, and two rechanoular o) ther T
herizontal, in the west wall, 9 1 For |
the passage of belts, cahles, or

roof over the beoiller ar=a and a shed roo!
midpoint of the north roof zlope and span: #he balance of
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turns on a wood platforzs westward and runs downhill to the
lower level of the two tiars of tanks. Thence it again turns
eastward on this level and alongside the first row of cryst
lizing tanks. The track worked its way back and forth on
each side of the rows ﬁf crystallizing tanks and supposedly
terminated within the wood barn-like building where the
storage and bagging operation would have taken plase., [Ses
Illustrations Nos. 10 and 11,] -

The present parking area and road system has obscured
most of the remnants of the foundations Q€ the barn, the
crystallizing tanks, the rail tvacks,. and the service road
Archeoclogical probing of this arsa will b needed to praci
locate these features.

D. Propeosed Construction Activity

Eagle Borax wWorks

1. Remove the exotic tamarisk growth from the ares
and restore the indigsnous vegetation.

2. Restore the water pools after the above item
has been completed.

3. Archeoclogical investigations presently contracted
are to be completed in FY '72, and will aid materially
in determining the full extent of needed stabilization,

4, Relocate the "informal® parking area cut of the
immediate and known historic remains.

5. Preserve borax windrows by establishing viewing
areas for interpreting them from z distance, but
discouraging walking on or among them.

Harmony Borax Works

1. Archeoclegical investigations presently contracted .
for are to be completed in FY '72, and will aid materially .
in determining the full extent of needed stabilization .
and development. This report will be concerned with the
immediate emergency stabilizatiocn, .

2., Stabilize the existing stcne rubble retaining
walls and rebuild those sectiocns whers they have collapsed.

3. Eliminate man-made trails through the tailings
area and restore the damaged sections of the tailings.

52



4. Eliminate vehicle traffic from the existing
100@ road and parking area at the Harmony Plant by
closing the rcad at its junction with the one way
mustard Canyon Road. Construct a temporary parking
area and a turnaround at this junction to provide direct
access to State Highway 190 to avoid forcing all return
traffic through Mustard Canyon.
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Form 10-41) UNITED STATES DEPARTMENT OF THE INTERIOR DISTRIBUTION COF COPIES
(July 1965) NATIONAL PARK SERVICE

TO

NO

J

_l

‘ F

FROIECT CONSTRUCTION PROPOSAL i
~ |

V. STATEMENT OF MANAGEMENT'S REQUIREMENTS, PROPOSED WORK, AND ITS RELATIONSHIP TO OTHER FACETS OF THE PARK
PROGRAM, (Provide dctail data for ‘‘Managemont Information’ on Form 10-411a, Supplemental Sheet and attech.)

Emergency stabilization of stone rubble retaining walls and
obliteration of path in the tailings area at Harmonvy Borax
Works. Stone foundation stabilization at tagne Eagle works.

Temporary road and parking area adjustments at Harmony and
Eagle Borax Works.

2. ADVANCE REQUIREMENTS DATA

TENB sTaTOs [master FLAN NO. ’ APPROVAL DATE

U.5. Government Owned | Pending
EUP NUMBERS OF PREVICUTLY COMPLETE PORTIONS E TERRELATED &« DEPENDENT PROJECT PC® NUMBERS
INTERPRETIVE PROSPECTUS AFPROVAL DATA o DATE
WATER RIGHT NEEDS & StATUS ) T T
RESEARCH MEEDS & STATis - T T o
STHER TS T T s T -
37 RECOMMENDED BY SUPERINTENDENT (Signature & Date) |4, &PPROVED BY REGIONAL DIRECTOR (Sigmature & Date)

!

1

}

57 LOCATION WITHIN AREA NR TERMING 7 J6. BLDG. GR RT.X AND SEC.
Eagle Borax Works § Harmony Borax Works

7. REGION |8, PARK ) T 7

Western l Death Valley National Monument
9. prROJECY T T T T

Emergency Stabilization of Harmony & Eagle Inyc

Borax Works (County)

California [10. PCPINDEXNO.
(State) M—
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~t oace | . . N . , i
TLASS  (AY — Estimate based on working Drowings . P.S. &5 by
Fortimate ks i cealtim v slan 1 P . —
Estimate based on oralimirery slens | 30w , W Lg |

mate bused on simi‘cr facilitieswn other parks

1. Stone Rubble Retaining Wall _
Stabilization 2 Harmony Borax | 038 | $ 3,800
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Iliustration No., 2

Detail view of the dissolving tank and flue at Eagle
Borax Works in 1954 before it disappeared. A descrip-
tion of the tank is included in the Architectural Section.
{Photo # DEVA 1706)
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Illustration No. 3

View of fire box and support for dissolving tank
today. (WSC Photo, 1971)

Illustration No. U

Eagle Borax Works circa 1891, looking east across the
valley floor. Note the absence of Tamarisk trees,

the construction of the rock shelter, and the tailings.
Photo courtesy of U.S. Borax and Chemical Corporation.






Illustration No. 5

Photograph taken from the approximate position as the one
in Illustration No. to indicate the amount of deteriora-
tion that has occurred through the years. Note the

frowth of exotic Tamarisk and the position of the road

and parking area. The road and parking area are to be
moved to the right (off the photo) and out of the historic
area. The trees are to be removed under the Soil and
Moisture Program. (WSC photo, 1971)

Illustration No. 6

View of the borax windrows at Eagle Borax Works. (WSC
photo, 1971)
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Illustration No. 8

Circa 1886 view of borax ore being transported to the
dissolving tanks at plant. Note the water tanks and the
fuel wood storage area. Photo courtesy of U.5. Borax

and Chemical Corporation.

Illustration No., 9

The Harmony plant in 1892. This view is the most complete
picture of the works available today. The plant had been
out of operation four years at this time. Photo courtesy
U.S. Borax and Chemical Corporation.
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Illustration No. 12

CCC work near the Harmony plant in the 1930's. The
workers were manufacturing adobe block for the park
maintenance buildings. Photo in files of Death Valley
National Monument, (Photo # DEVA 723)

Illustration No. 13

Similar view to Illustrations No. 9 and 12 showing the
conditions in 1971. (WSC Photo, 1971)
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Illustration No. 14

View from within the building ruins to the west showing
the dissolving tanks, their foundations, a portion of the
remaining wood platform. Note lower right corner of the
photo, typical example of the adobe wall construction,

no precise size of block or masonry pattern. (WSC

Photo, 1971)

Illustration No. 15

View of stone rubble retaining walls to be stabilized.
(WSC Photo, 1971)






Illustration No. 16

Front view of the boiler and its supporting structure.
(WSC Photo, 1971)






Illustration No. 17

View of the tailings and stone rubble retaining walls
to be stabilized. (WSC Photo, 1971)

Illustration No. 18

Approaching Harmony Borax Works from Mustard Canyon
in 1892. Note company village to the left. Photo courtesy
of U.S., Borax and Chemical Corporation.
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Illustration No. 20

Village structures in 1892 at the Amargosa Borax Works,
Harmony's sister plant. Photo courtesy of U.S. Borax
and Chemical Corporation,

Illustration No, 21

Village structures in 1892 at Amargosa Borax Works,
Harmony's sister plant which was located near present
day Tecopa, California. Photo courtesy U.S. Borax and
Chemical Corporation.
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Illustration No, 22

Load of borax going from Harmony to the railhead in 1886.
Photo courtesy of U.S. Borax and Chemical Corporation.

Illustration No. 23

Driver and swamper in front of loaded borax wagon, 1886.
Photo courtesy of U.S. Borax and Chemical Corporation.






Illustration No. 24
Chinese laborers gathering cotton ball borax near Harmony

around 1885, Photo in files of Death Valley National
Monument,

Illustration No. 25

Delivering borax to the railhead at Mojave about 1891,
Photo in files of Death Valley National Monument.
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