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VOLUME TWENTY

FOURTH QUARTER, 1939

NUMBER FOUR

MODERN REFINING—A SCIENTIFIC ACHIEVEMENT

EFORE discussing the operation of Union
Oil Company’s refineries, it is first neces-
sary that we have some conception of the

properties of crude oil, particularly that prop-
erty Known as volatility, because the basic
function of any refinery is to separate the con-
stituents of the raw products, largely by distil-
lation, into certain well-defined groups, or
fractions, as they are known to the industry.
After this separation has been made. there is
still much to be done before the various frac-
tions become merchantable commodities, but
the separation itself is the first essential. and
its fundamentals must be understood before
we can properly follow the general procedure.

Most people know that pure water is an
individual compound, constant in character
and composition, and that it has a definite
fixed boiling point at any specific pressure,
Thus, if a Kettle of pure water be heated to
boiling at normal pressure, it will be found
that from the moment it hegins to boil until
the last vestige of water has been evaporated,
the steam as it rises from the surface will
maintain a constant temperature of 212°
[Fahrenheit. The same thing will be found
true of alcohol, ether, chloroform, or any other
individual liquid compound. No matter how
long an individual liquid may be heated at
the same pressure, the temperature of the vapor
rising from it never changes.

When we consider the boiling point or points
of petroleum, however, we find an enlirely
different state of affairs, Here we are dealing,
not with a single compound, but with a highly
complex blend of compounds varying from
light extremely volatile gases through liquids
and semi-solids to solid materials, ench com-

pound in the blend having its own definite
boiling point. Don’t try this, it is highly dan-
gerous, but if we were to heat a kettle of petro-
leurm, we would find that the temperature of
the vapor would continue to rise from the
boiling point of one compound to the boiling
point of the next, throughout the entire series.
The range of these boiling points determines
the volatility of the liquid.

NII“’ “'IIP"” |IIF' "I.a'l}iﬂl HI1 H”l‘l.' Il“lll“;." Iil]lli[l
15 cooled. 1t condenses so that with suitable
apparatus it may be collected and measured.
That, in effect, 18 what the chemist does when
he establishes the so-called distillation range
ol a petroleam compound, and that s swhat the
rehnéry does onoa very much larger scale
when ib sepnvates the erude |n~||'ula-um into
various fractions which may be broadly elassi-
hed as fixed gases, gasoline, Kerosene, gas oil,
fuel oil, lubricating distillates, and asphalt.
Where the chemist uses a Hask, a delivery tube,
a small condenser, and a graduated glass oyl
inder ag a receiver, the reliner uses areat stills
with steel pipes, large fractionating columns,
condensing systems, and receiving tanks, vary-
ing in capaeity from a few hundred gallons to
upwards of one hundred thousand barrels, but
in eflect they are cach doing the same thing
merely on a larger scale.

The inherent differences in the composition
of the various crude oils received from many
fieclds and many zones in the same fields require
a very carcful system of segregation and stor-
age in the refineries. Each particular type of
oil has a special use, and the utilization of
storage facilities in order to keep an adequate
supply of cach in the minimum of space is o
problem that would seriously tax the layman,
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but is ordinary everyday business to the re-
finer.

Crude oil, regardless of type or source, is
essentially a mixture of compounds known as
hydrocarbons, because they are composed of
the two elements carbon and hydrogen. There
are several families of such hydrocarbons,
each family possessing certain physical and
chemical characteristics by which it may be
distinguished from the others. The refiner
knows the properties of these groups as well
as we know the character and qualities of the
members of our immediate families. Contin-
uous research into their behavior under every
conceivable condition has laid bare a multi-
slicity of facts concerning their constitution,
Lelmvinr and general adaptability, on the basis
of which the whole refining process is con-
ducted.

It must be understood; of course, that the
nature of these various types of crude oils
has been determined in adyance by the refinery
chemists. There is a type of crude oil that is
especially suitable for the production of as-
phalt; another is adapted to the manufacture

~of cracking stock for the production of gaso-

Los Angeles Refinery is actually located in Wil-
mington, California. not far from Los Angeles
Harbor. Itis the Company™s Inrgest manufacturing
plant and is utilized to produce many petrolenm
commoditics, most important of which is 76 gaso-
line. Union Oil refineries are n part of the Manu-
facturing Department, directed by Vice-I’resident
W. L. Stewart, Jr.
Doty, supervisor of production for the refineries,
and Norval I, Mycrs. mananger of reflineries,

Pietured at left are Sherman

line: a third type vields lubricating oil with a
very low pour, or congealiig point, so that it
may be expected to function adequately in cold
climate or at low temperalures: a fourth con-
tains lubricating oil, the viscosity and general
quality of which is so little affected by the
range of operating lemperatures in automobile
and other engines, that it is good enough after
careful refining to be named “Triton”; a fifth
type is known as general refining erude, and
from this comes straight run (or uncracked)
casoline, kerosene, stove oil, diesel oil, fuel
oil, and other intermediate products.

From widely diverse districts these crude
oils arrive at the refineries by pipeline and
tanker, Quantity is checked by the relinery
gaugers as the oils are run into the respective
storage tanks, and quality is checked immedi-
ately thereafter by the refinery chemists. Every
process in the long series through which is
manufactured an almost unbelievable number
of commodities is under the control of these
chemists who conduct endless tests during
the course of every procedure in order to assure
the quality of the final products. A total of
nearly 100 inspectors at the company’s (WO
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Above: R. G. Bray,

superintendent of

distillation at Los
Angeles Reflinery.

Above, left to right: A, C, Peck and Dave Clark, assis-
tant superintendents at L, A. Refinery, and H. G. Clark,

I
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Above: John Salmond, moanonger of
Union Oil's Los Angeles Refinery.

Above, left to right: E. L. Dalany, personnel super-
visor, and ., M. Cameron, chicel clerk at Los Angeles
Refinery, review some mutual problems, Left: G. F. Rogers, nssistant superin-

tendent, and L. W. Yoorhees, superin-
tendent of maintenance at Lo A Relin-
cery. Below: J. G, Reeder, superinten-
dent of operations at L. A. Hefinery,
and E. B. Palmer, lnboratory foreman.
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This anir photo shows the complex layout of Oleum Refinery. At the marine loading dock, which
reaches out into the bay, tankers load petroleum products and gnil for Car-ofl ports.

major refineries devote their entire time to
this endless job of insuring quality.

Union Oil Company has four California
refineries, located respectively in Los Angeles,
Oleum (near San EFrancisco), Maltha (near
Bakersfield), and Avila (south of San Luis
Obispo), with a combined crude capacity of
116,000 barrels per day. The largest relinery
is the Los Angeles plant situated just ofl the
main highway between Wilmington and San
Pedro. This unit alone has a capacity of 70,000
barrels of crude oil per day, and is largely
devoted to the handling of refining crude oil
for the manufacture of gasoline, kerosene,
was oil, fuel oils, solvents and other products,
Another activity involves the manufacture of
a series of asphaltic materials from specially
selected heavy crudes, for many industrial and
road-building purposes. Some idea of the ex-
tensiveness of these operations may be derived
from the fact that the total heat requirement
at Los Angeles Refinery is equivalent to the
heat obtained from burning approximately
11,000,000 cubic feet of natural gas per day.

The Edeleanu process, utilizing liquid sul-
fur dioxide at temperatures below 0% Fahren-

heit. is used extensively at the Los Angeles
Refinery not only for manufacturing Kerosene
but also for producing aromatic solvents.
Present to the extent of only 2 per cent inthe
crude from which they are obtained, approxi-
mately 200,000 bavrels of these aromatie sols
vents are produced unnually at this refinerys
These solvents are cmployed extensively as
thinners for automobile hoty paints and lacs
quers which ‘according 1o cslimales are being
used on over 75 per cenl of the new ¢irs heing
sold today.

It is difficult for one unfamiliar with re-
finery technique to fallow the various processes
that are involved. There are many operations
that are important to the combined scheme,
but they are so incidental or 8o isolated that
a straight sequential story hecomes impossible.
To the materials derived from the fractional
distillation of refining crude oily for instance,
are added materials from other sources. Vars
{ous [ractions are taken off to speeial units Lo
he treated. Others may be redistilled'in order
lo contrive more distinctive separation of theit
components. The whole system, thus, although
actually continuous, bhecomes quite complexs
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Above pictures from top Lo
bottom include Oleum
men: K. E. Kingman,
0, W. Neukom, J. W. Hast-
ings, I, L. Johnston, C. L.
Pederson, L. W. McLen-
nan, and G. A. Woods.
They are attending o man-
ager's mid-doy confercnce.

Right: J. N. Holden, seated,
manager of Olenm Refin-
ery, discusses operntions
with J. W. Towler, mechan-
ical department, W. C.
Stevenson, distillation sup-
erintendent, and G, I,
Adams, lube oil and com-
pounding superintendent.

and we shall require at intervals in our story
to leave the main stream and take exploratory
side trips. in order to follow some of the inter-
mediate products as they receive their final
preparation for the market.

When the refining erude oil stream coming
into the Los Angeles Refinery has been segre-
sated in the storage tanks and has been duly
measured and tested. it is then conducted to
the crude stills, Here it fiest enters the heat
interchangers, a series of steel tubes through
which it travels while a counter current of hot
oil Nows along the outside of the tubes. The hot
stream transfers some of its heat to the in-
coming oil, and, of course, correspondingly
lowers the subsequent fuel bill; a very impor-
tant consideration in the refining business.
This preheating having been accomplished, the
stream now goes into the heater . . . a nesl
of tubes. heated directly by the combustion of
sas or fuel oil, At this stage the temperature
is raised sufliciently high to vaporize the more
volatile fractions, and the stream is conducted
to the fractionator. The latter is a tower con-
laining a series of shelves, or trays, and as the
aseending vapors rise through the system, they
condenge, the heavier ones on the lower trays,
and the lighter ones nearer the top, thus per-
milling a separation of fractions by means of
their boiling ranzes. The lightest material of
all zoes out the fop thraugh lines to condens-
ers; the heoviest, that is the residuum, 1s drawn
off al the boltom, and the intermediate are
l;li\t"ll (1” s stde slecams,

The fruclionaling proceds is comewhal more
ilu'nll.'m| t}:;m Wis aceotil would iln'i:"tl.ll*.
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Avila Refinery, near San Luis Obispo, is small but eflicient,

Temperatures at the various levels are rigidly
controlled, and the whole system is so ordered
that the liquids which condense in the trays
become the medium for condensing other va-
pors of higher boiling point. Cooler liquid
may be introduced in order to secure the de-
sired boiling range fractions, and changes in
the character of the stream demand corres-
ponding adjustments in that process. This re-
quires complete technical understanding of
the physical laws governing heat transfer, dis-
tillation, rectification, equilibrium conditions,
and other obscure instruments of the chemical
engineer’s art, with which, fortunately, only
he is concerned.

Following the route of the various products
from the fractionator, however, the vapors and
the liquids coming off as side streams are next
conducted through separate condensers, con-
sisting of cast iron coils submerged in water,
and so are condensed and cooled. Thence they
20 Lo the treating units or to their respective
run-down tanks for subsequent treatment or
blending. The residuum, that is, the heavy oil
remaining in the bottom of the fractionator.
1s first used as a heating medium for the inter-
changers, and is then thermally cracked to
produce additional gasoline stocks of high oc-
tane rating. Cracked residuum, which is a
heavier material than residuum produced from
the distillation of crude oil'at atmospherie pres-
sures, is a very desirable fuel since its greater
weight gives it a higher heat content per gal-
lon. Due to its low viscosity, it can be casily
pumped, and atomizes completely in the fuel
burner. Since its wax content is decomposed

K. W. Erazicr, helow,
superintendent of
Union’s Aviln Refin.
cry, is responsible for
operations at this

at the |li;_‘:|l cracking temperature, it has a
low pour point, which together with its high
calorific value are decided attracltions Lo any
combustion enginevr. Cracking is defined as
“molecular decomposition and rearrange-
ment,” which merely wnecans that it makes little
molecules out of big tnes, It has three general
purposes: (1) T'o produce gasoline from
heavy oils, such as Iucl oil and gas oil. (2) To
change the constitution of light eils such as
gasoline, naphthas, and Kerosene to improve
the anti-knock quality. (3) To reduce the vis:
cosily (or increase the fluidity) of heavy as:
phaltic oils so that they become saleable fuel
oils,

With regard to the methods of treating
the several products segregated by the frac
lionating system, these vary largely with the
character of the stock. Before gasoline can be
considered a satisfactory fuel for the modern
automobile engine, it must be freed from those
compounds (unsaturated hydrocarbons) that
form gums or resins in the motor, those which
offend the olfactory organs and are of a cor:
rosive nature (the sulphur compounds), and
those somewhat obscure hodies that decom:
pose with disconcerting color ellects.

Sulphurie acid, known to the layman as
vitriol, is the agent that removes the undesir
able unsaturated hydrocarbons, Gaustie soda
removes the last traces of sulphurie aeid and
also some of the evil smelling sulphur coms
pounds, The remainder of the sulphur cony
pounds are dissipated by a lesser known chem:
wcal called sodium plumbite. Just how all these
chemical reactions tuke place is o matter thut
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lies heyond the scope of this article, but the
whole operation is accurately controlled by
test, and the results well justify the procedure.

There are many other treatments to which
sasoline is subjected before it is sufliciently
pure and sufficiently effective to come up to
Union 0il Company's standard of quality.
Gum forming constituents are polymerized
(the reverse of cracking—making big ones
out of little ones) and removed, Lo increase
the efficiency of motor performance.  The

straight run gasoline is blended with natural
sasoline to yield a mixture having suitable
starting characteristics, This mixture is then

F b ..-
! e
LA

Above: Homer Am-
brosier, superintend-
ent of Maltha Refin-
ery.inspects the plant
with employees B, L.
Johnston and S. W.
Morchead.
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Maltha Relinery,

right, is located near

Bakersficld, Califor-

nin. It produces gnso-

line, gas oil, fuel and
road oils.

- 4

blended with specially treated stocks to give
high anti-knock quality. Blending operations
are carefully controlled to yield a finished gas-
oline of the maximum power, performance,
and mileage. After it has been thoroughly
tested in the dynamometer laboratory, and in
actual road tests, if it satishies the exacting
demands of the chemist it is ready for the
market.

The next heaviest product of the fraction-
ator, the kerosene distillate, is treated also
to remove sulphur compounds, unsaturated and
aromatic hydrocarhons, which cause smoky
flames and charred or encrusted lamp wicks.
This is accomplished in the Edeleanu plant,
where liquid sulphur dioxide is the agent that
successfully removes the deleterious constitu-
ents, and furnishes a product of excellent qual-
ity, with all the requirements of a long burn-
ing oil. As in the case of sulphuric acid treat-
ment, the last traces of the treating compound
are removed with washings of caustic soda.

Following the kerosene fraction is the gas
oil fraction, which in ordinary operation
ia either used as a stock for the production of
cracked gasoline, or for the manufacture of
Diesel fuel oil. The rapidly extending use of
the Diesel engine has developed need for fuels
and oils of a new type, particularly for low
carbon forming fuels and low sludge forming
oils, and Union Oil Company echemists, and
engineers have played o leading part in pro-
viding products that assure eficient ceonomic
operation in this sort ol equipment.

While Oleum Refinery is an important unit
of the Union Oil Company in the production

: -
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Propane dewaxing plant at Oleum Refinery,

of zasoline, fuel oils, asphalts, ete., it also
manufactures a complete line of lubricating
oils and greases. By far the outstanding pro-
duet, however, is Triton Motor Oil. The modus
aperandi of the Triton plant, by which is man-
ufactured from selected wax-bearing crudes
a pure 1009 parafine-base lubricating oil,
has already been well propounded in these
pages. The first step involving vacuum frac-
tionation yields a lubricating oil stock in
practically the same condition as it exists in
the original crude, that is;, without cracking
or :|u:'nm||n_~iilh]n of the constituents. Next
comes treatment with liquid propane under
pressure to remove every vestige of asphaltic
material, and subsequent release of the pres-
sure to evaporate the propane, thus solidifying
the wax so that it can be easily separated. The
final segregation of the choicest lubricating oils
by the use of selective solvents is now an old
story, but it was the culmination of a research
project that meant a greal deal to western
industry and to the western public, and one
of which Union Oil Company has reason to
be proud.

Much has been done to amplify and improve
the process since it was first instituted in 1934,
and facilities were just recently completed
to increase the yield and quality in order to
keep abreast of the growing demand for Tri-
ton, the west's favorite motor oil.

The manufacture of greases as carried out
at the Oleum Refinery involves the prepara-
tion of various soap stocks which are in turn
blended with suitable lubricating oils in large

Triton canning plant at Oleum.

kettles to produce nearly one hundred different
preases, Lo manufacture this large number of
greases requires the use of mixing devices sim-
ilar in principle to those used in the house-
wile's kitchen but of such capacity as to handle
quantities of grease up to 5,000 pounds. The
blending of the vavious materials utilized in
the manufacture of ureases, such as animal
fats, mineral oils. canstic soda, and other chem-
ieals, is an art in itselt which requires the con:
stant attention of skilled chemists, Contrast.
for instance, the dayvs when 1t was pusﬁihl:: Lo
take care of most ol the lubricating require:
ments of your car using ordinary cup grease,
with the present Hrnp*"s\'l'.'lr service which em-
ploys eight to ten different types of greases,
including waterpump greases. chassis lubri:
canls, steering gear greases, ete., all of which
have been developed to meet the speeific needs
ol the modern car,

In addition to the lubricating oils and lubri:
cation compounds, Oleum is also devoted to
the manufacture of asphalts of many Lypes.
These are the end products of the distillation
ol several HI'II!I'lI‘.(I !u*m'}' I'I'Ilth‘ﬁ, Hll.l:l thu ph)’ﬁ-
ical characteristics, such as elasticity, tensile
strength, duetility, penetration, and melting
point are influenced by air or steam agitation,
<o that the refiner can supply finished material
within a wide range of specifications, ﬁsph‘llll
finds application in road building, roofing
paper, paint, and many other commereial and
industrial processes,

The two smaller refineries at Maltha and
Avila are capable of handling about 5000 har-

gis
A
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Edeleanu Plant at Olemm.

rels of relining crude per day each, which is
reduced to a fuel or road oil by distillation.
the lighter products providing gasoline. and
zas oil stocks as at Los Angeles and Oleum.

Approximately 450 different products are
turned out by the four refineries. Included in
this imposing list are: 26 types of gasolines:
40 different solvents: 5 grades of Diesel engine
fuel oil; 15 grades of fuel oil to meet various
industrial requirements; 35 types of oxidized
asphalts, some of which are used for roofing.
pipe coating, and tire manufacturing: 40 types
of asphalts used in road construction; 135 dif-
ferent lubricating oils: 15 oils classified as
industrial specialties, such as base oils for
orchard spravs and transformer il 80 difle;
ent greases: 25 home and automotive special-
ties such as insect sprays, cleaning fluids, floor
polishes, glass cleaners, auto polishes, radiator
cleaners, anti-freeze compounds, and house-
hold lubricating oils.

[t is obvious, even to the uninitiated. that
this is an incomplete treatment of a very com-
prehensive subject. There are many signifi-
cant phases of refining that have been omitted
altogether, and others worthy of considerable
discussion that have been glossed over hurried-
ly for lack of space. Distillations in vacua,
under high pressure conditions, with steam,
and other modifications achieve astonishing re-
sults that are nevertheless everyday refinery
routine, Such recent innovations as alkylation
and catalytic polymerization, by which are
manufactured synthetic gasolines of exception-
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A battery of compressors ot the dewnxing plant.
\ i

ally high octane rating, and many interesting
details of other processes have of necessity
been disregarded,

What the future holds in petroleum refining,
it would be hazardous to predict. Many indus-
trial chemicals, formerly derivatives of coal
tar, ean be ywade Ceom petroleum since it has
been found that gases produced during crack-
N operations are Very rich in'a raw material
knnown as olelines from which these chenicals
can be made, “The orponie chemicals which ean
be produced frow thie source at the present
time inclade: wlhj.] aleohol, iFlllllil]I:l.‘] ;'_l]r'u]'l{l],
acetone, glycol, ethylene-glycol,  dicthylene-
glycol, and many ather conmiercially impor-
tant etners, keylones, esiers, amines, eic. to the
extent of al least 100 separate products, Glye-
erine, which is a caw material used for many
explosives, can also be made from cracked pe-
traleum gases and will undoubtedly be ob-
tained from this source if the demand for this
product inereases sharply due to warstime or
other needs,

With automotive and mechanical develop-
ment continuing to progress at the present pace,
and the inereasing demand for highly special-
ized fuels and lubricants, there is no question
that synthesis will play a large part in the
future program. All nf this means new pro-
cesses and new equipment, and there is only
one thing of which we really feel confident:
Whatever the need may be, Union Oil Com-
pany will be at the front in its efforts to meet
it with quality products and quality service.
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Soon construction cerews will fill in the white outlines nbove 1o ereate Friant Dam,

WATER FOR SAN JOAQUIN VALLLEY

N SUNDAY. November 5, 1939, after fan-

fare, speeches by political notables, and

unprecedented crowds had thoroughly ex-
cited the little village of Friant, a single, earth-
shaking blast signalized the beginning of a
new era for California’s San Joaquin Valley.

Afier years of unceasing struggle, more years
of careful planning, Friant Dam, second unil
in the great Central Valleys Reclamation Proj-
ect was finally under way. Secretary of the
Interior Harold L. Ickes, in his address to the
assembled throng at the celebration, called this
new dam a part of the Pacific Coast’s own
Maginot Line, which will ultimately extend
from the All-American Canal in Southern Cali-
fornia to the Bonneville and Grand Coulee
projects in the northwest, This bulwark against
erosion and aridity includes not only dams and
waterways, but watersheds and National IFor-
ests where trees and wild life are being con-
served for future generations,

Background for the gigantic Central Valleys
Project is a story of desperate need. or years
arcat areas in the San Joaquin Valley have
been left uncultivated for lack of irrigation.

Other once rich azricultural lands which de-
pended on the caprices of nature have been
abandoned after farmers waged a heart-break-
ing, unsuccessful battle against drouth.

I.nng rtrf'n;_:nim-li |:7.' men of vision was the

need for ample waler storage to make these
otentially fertile acres produce. Of the many

3 ) J
pioneers whose support made the Central Val:
leys Project a reality, one man is generally
credited with fathering the plan. Colonel Rob-
erl Bradford Marshall, now retived at 72, came
to California in 1891 as a topographer for the
United' States Geological Survey., Marshall
dreamed of storing water to feed the Sacras
mento and San Joaquin Valleys, spent the next
three decades making this dream come true.
He sought facts, fought for a far-reaching water
conservation program and finally, in 1921, ob-
tained an appropriation from the State Legisla:
ture which enabled state engineers to devote
further study to this project. That approprias
tion, historians say, was the heginning of the
conservation program now materializing.
['rom 1921 to 1983 more than a million dol-
lars were spent to investigate the feasibility of




UNION OIL BULLETIN 1]. FOURTH QUARTER, 1939

M. IH. Slocum, nbove,
will be in charge of the
projecl.

Below: Governor Olson.

Scerctary of the Department of the Interior Harold
L. Iekes spoke over NBC hook-up, alter
introduction by Governor

Culbert L. Olson.

The first passen- e LRSI
ger leain in twenly Lt '

years visits Friant,
Naturally =0 mo-
mentous an event
required an ap-
propriate wel.
come, complelte
with hrass hand.

Right: A cross-
scection of the
crowd which
turned out to take
Fnrt in the big
‘rinnt celebration.
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Ready to deliver
fuel and lubyrj.
cants to the me.
chanized construe-
tion units operat-
ing at Friant Dam
i5 this Union 0il
tank-truck, It and
others like it will
be very much in
evidence around
Friant for the
next few vears,

Right: One of the giant steamshovels which
will move carth preparatory to the building
of Friant Dam. Below: At the dam-site and
ready 1o start digging is this big mobile
shovel. Note dam markings on side of hill.

- ol ‘
K A Rt o, TR {1 Above: One of o fleet of heavy-duty Shulldozers
& s -.}41';' , :'_"3:. 4 LA "‘QL' :ié wllllhtll will elear ground For the steacture, ’ilhl',\‘ lli‘:‘-‘
T RECTEAT Rl e LT S Va0 LA e A nll equipped with spotlights For nocturnal WOEKs
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building the Shasta and EFriant Dams. These
structures, as well as the Madera and Friant-
Kern Canals, are the result of Marshall’s orig-
inal recommendations. The late Elwood Mead.,
former United States commissioner of re-
clamation. was another proponent of long
range water conservation and his untiring
elforts were instrumental in obtaining the
necessary Federal assistance which made the
project possible. Actual location of the dam
can |Jm|lmh|1r be attributed to an engineer
named Teilman who. after mapping the area
for the Madera Irrigation District, proposed
that a reservoir be constructed on the San Joa-
quin River, about twenty miles above the city
of Fresno.

While it will establish no new records, IFriant
Dam will be an imposing structure. Known
technically as a grayity-section dam, it is de-
signed on a straight axis with an overflow spill-
way in the center. To complete the dam proper
more than 1,750,000 cubic yards of concrete
will be required, another 57,000 cubic yards

Master of ceremonics Jaomes IR, Fouver,
left, and Clarence Breuncr, president of
the Centeal Valley Project, started the
celebration from the speaker’s platform,

zoing into appurtenant structures. When com-
[}fl Il':] it will tower 300 feet above the bed of
the San Joaquin River and will measure about

One =ingle blast concluded the celebration and signalized the start of actunl construction work.
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two-thirds of a mile along the crest, creating
a reservoir with a gross storage capacity of
520,000 acre-feet of walter.

To deliver this water to the orchards, farms
and vineyards of the valley, two canals will be
constructed in conjunction with the dam. The
Madera Canal will carry water to North Fresno
and Madera Counties, while the longer Friant-
Kern Canal will supply parts of Tulare, Kings,
and Kern Counties. It has been estimated that
more than 40,000 acres of once productive land
has been abandoned in these areas because the
meager natural supply of water from wells was
depleted.

Estimated cost of Friant Dam will be
approximately $16,000,000 and three years
will be required to complete this second unit
in the Central Valleys Project. Its construction
will be handled by two of the oldest contract-

ing fivms in California; namely the Griffith
Company and Bent Brothers Inc., successful
bidders for the big job. Stanley Bent, president
of Bent Brothers Inc., is to be project manager
for Friant Dam, with M. . Slocum as general
superintendent in direct charge of construction,

When Friant Lake backs up to capacity be-
hind the dam, it will extend some fifteen miles
back and will have sixty-five miles of shoreline,
creating what is expected to become a popular
resorl and hishing paradise. Not only will'it be
stocked with bass, erappie, and bluegill; bu
can also be uvsed for inland speedboat and
sailing races. Thus will California’s newest
lake bring the blessings of abundant water to
thirsty valleys and at the same time provide
pleasure for those who love fishing, boating,
and waler-sports.

NEW MEMBERS OF THE ORGANIZATION

S. M. Haskins IR. L. Philippi

AT A RECENT meeting of the Board of Direc-
tors of Union Oil Company, S. M. Haskins, one
of Southern California’s leading atlorneys, was
elected to membership on the Board. Mr. Has-
kins is the senior member of the legal firm
Gibson, Dunn & Crutcher, and formerly served
as president of the Los Angeles Railway Corpo-
ration.

Born in Salt Lake City, Utah, Mr. Haskins
has been a resident of Los Angeles for over
fifty years. He graduated from the University
of California at the age of 21, and two years
later was admitted to the practice of law. In
1903 he joined the firm of Dunn & Crutcher,
after having served as Clerk of Court for the
City of Los Angeles for a period of six years.
It was during his first year with the firm that
he became associated in a legal capacity with
the Los Angeles Railway Company, predeces-
sor to the Los Angeles Railway Corporation.

Five years later he was made a partner in the
firm, which at that time was known as Bick-
nell, Gibson, Trask, Dunn & Crutcher.

In addition to actively practicing law, he
serves as a director on the Boards of the Secur-
ity-Iirst National Bank of Los Angeles, Con-
solidated’ Steel Corporation, Pacific Mutual
Life Insurance Corpany, Los Angeles Railway
Corporation, Huntington Land & Improvement
Company, and the Rodeo Land & Water Com-
pany.

ANNOUNGED last Qctoher l}}' |H‘t:5i(lt}lll Reese
H. Taylor was the consolidation of advertis-
ing, public relations, publicity, and publica-
tions lo one ilupnrhm'llt, and the up[minl-
ment of R. L. Philippi as director of public
relations and advertising.  Named assistant
director was T. L. Stromberger. E. I1. Badger,
former manager of advertising, leaves the Com-
pany to become manager of press relations for
Lord & Thomas Advertising Agency:.

Mr. Philippi is a native of the Golden State.
He was born in Rocklin, California, near Sac-
ramento, and graduated from Stanford Uni:
versity with the class of 1928, Well known in
Pacific Coast advertising circles, he has been
associated with Lord & Thomas for the past
eleven years, serving in a variety of capacities.
During the last four years he has served as
Union Oil Company’s account executive at
the agency.
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BurLterin No. 4

OUR FIRST FIFTY YEARS

OW THAT the petroleum industry is
so intimately concerned with ser-
vice Lo the motorist, it 1s diflicult to

imagine a time when there were no motor-
ists, and yet fifty years ago, when Union
0il Company was organized, the auto-
mobile was still just a dream.

The kerosene lamp provided a new industry
with its ereatest outlet, and even that was
denied to the California operators. California
kerosene was smoky; it charred the lamp wicks:
it even exploded at inopportune moments, and
caused havoe in the homes. So Lyman Stewart
and W. L. Hardison, the founders of Union Oil
Company, devoted their pioneer efforts to the
development of a Kerosene that could compete
with the eastern product. With simple appara-
tus, and no prior knowledge of the chemistry
of pﬂtruluum, I'.hn}' [-':IL'I\']U{I the |||'ni:1:'.m. and
they licked it.

They sought new petroleum products: and
new uses for the few commodities they were
already able to manufacture. They discovered
a process for making printers’ ink. They found
that asphalt was a good paint base. And every-
thing that was discovered led them into new
fields of research.

Laboratory facilities were meager, but in-
dustry was the laboratory of these workers.
When the idea of substituting fuel oil for coal
in locomotives suggested itself, they sold their
enthusiasm to railway executives. Their experi-
ments were carried on in a railway engine.
And they eventually proved the soundness of
their theories by actual practice.

As the years have passed, however, research
has guided the path of progress. Working al-
ways closely with the industries it serves, Union
0il Company has gradually improved its prod-
ueclts nmr services, until today it occupies a

position of leadership in one of the
counlry’s greatest industries.

This growth has not come about
through individual effort. It is the re-
sult of co-operation and co-ordination in
the conduct of a worthwhile enterprise.
Lyman Stewarl was a man of vision. He
realized that of his own strength he could not
build the organization that his mind pictured,
and it was that very realization that brought
success. The first thing he did when he had
surveyed the petroleum possibilities in Califor-
nia, was to send Lor Wallace Hardison, the me-
chanic. Tocether they gathered around them
men of diversified qualifications, capable of
surmouinting any obstacle that might develop.

This spirit of co-operation-was evident in
the very uame ol the nstitution they founded.
Union il Compuny of Calitornia was a union
of men and facilitics . imto a more compacl
entity. It involved a pooling of resources and
capacities, in order that the function of the
new organizaltion --|||1]||i|r ﬁ{*l".‘it‘tr---nli;;lll be
more adequately pecformed.

Today, perhaps, more than ever, Union Oil
Company realizes the value of this unified
effort and dependent relationship. With over
9,000 employees, and approximately 27,000
stockholders, we have a foree with a potential
value that is unlimited. As we go into our fif-
tieth year, therefore, this army is voluntarily
mustered in a campaign to carry Lo the pub-
lic the simple story of our first half century of
progress. We are a weslern organizalion serv-
ing the people of the west as faithfully and
completely as we know how, and we go into
the future with the full realization that con-
tinued success depends entirely on our capacity
to maintain the quality of service and product
that have carried us successfully thus far,



Undaunted by the slight misting, which
helped keep the flowers fresh according
to one radio announcer, Pasadena’s Tour-
nament of Roses parade moved mojesti-
cally down the eity’s main thorough-fare
as seheduled Inst New Year's Day, Union
Oil's entry proved to be one of the loves
liest ereations ig this 1940 edition of the
famed event. pymbolizing radio enter-
tninment, it wig constructed to represent
o reliel map ofjthe Western Hemisphere,
surmmmlml-*li';‘ v large {loral microphone
et in n semicicenlne hockdrop. At the
front of the float Miss Tanya Widrin,
fotehingly costumed 1o represent South
Amerien, was seated inon bed ol roses.
At the vear of the float a young American
[ndian named Reilly Sunvise, garbed os
an Lskimo, sat by a little white igloo, sur-
rounded Dy n rensonably accurate faoc-

<imile of the Aurora Borealis. Pictures at

left, from top to bottom, show this float
coming down the lines winsome Miss Wid-

win and MeSunrise : and part of the throng

that .gi.-u'rm_ql]ii_l'lmmlmm during the evenl
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UNION OIL FLOAT WINS ROSE PAGEANT PRIZE

Right: Mr. Lewis Stanley, ercator of the
prize-winning Union Oil float, helped his
erew ploce the thousands of flowers re-
quired 10 eomplete the handsome entry.
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Lefr: 1t ook several weeks to build the eampli-
caled skeletnl structure of steel tubing and
chicken-wire, upon which the flowers were laid.
The continents of North and Sonth Amerien
were made with 6,000 yvellow roses, bordered by
n sen of deep blue delphinium. The musieal
notes were achieved by using sweel peas and
the little igloo was of white chrysanthemuome.

Bolow: Reilly Sanrise. seated on floal, chatted
with Fellow-lmilinn Sunbeam Skv-Eagle, who
appeared i the full regalin of her forebearers.
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Undounted by the slight misting, which
helped keep the flowers fresh according
to one radio announcer, Pasndenn’s Tour-
nament of Roses parnde moved majesti-
cally down the city’s main thorough-fare
as scheduled Inst New Year’s Day. Union
0il’s entry proved to bhe one of the love-
liest eveations ig this 1940 edition of the
faomed cvents Pymbolizing radio cnter-
tainment, it wig constructed to represent
a relielf map ofjthe Western Hemisphere,

surmounted by % large floral microphone ooy

set in o semi-cireulne bhockdrop. At the oS - petredilills
front of the flont Miss Tanya Widrin, SEENEREAY : et MU
fetehingly costumed’ to represent South e

Amerien, was seated in a bed of roses.
At the vear of the float a young Americon
Indian numed Reilly Sonrise, goarbed s
an Eskimo, sat by a little white igloo, sur-
rounded by n reasonably acenrate fae-
simile of the Aurorn Borealis. Pictures at
left, from top to hottom, show this flont
coming down the lines winsome Miss Wid-
pin and Mr. Suneises and part of the throng
that swarmed Pasadenn during the event.
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TRACKS THROUGH
THE WILDERNESS

SUALLY, when the student of history traces
back to the beginnings of a large manu-
facturing enterprise, he finds somewhere

at or near those beginnings a love of adventure,
a spirit of restlessness coupled with inventiye
senius and the qualities which go to make for
industrial suceess. Caterpillar Tractor Co. is
no exception, for its earliest beginnings involve
the activities of two ambitious young men,
Daniel Best and Charles Holt.

It was in the early 1860°s that these two
young men, each unknown to the other, left
their homes for the West, Daniel Best at the
age of 23 years, from Keokuk, Towa, to join

This deamatic picture
revenls the Caterpillar
Diecsel in one of its favo-
rite roles, that of road-
builder. The big *Ca”
is leveling o road-hed
from Yerbn DBucena Is-
land to man-made Trea-
sure Island. In bocek-
ground is mighty San
Francisco Bay Bridge.

Delow: Working side by
side these Caterpillar
“halldozers’ helped ere-
ale the scenie AH;{E]ES
Crest Highway, behind
fomed Mt. Wilson in
southern California,

a wagon train bound for Oregon, and Charles
Holt, 21 years old, of Concord, New Hamp:
shire, who headed for Panama on a tramp
sleamer.

Young Holt had little dificulty. He walked
across the Isthmus of Panama, boarded an-
other tramp steamer and voyaged upthe Pacilic

i s il —————
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Coast to San Francisco. Best was less for-
tunate. He chose a wagon train bound for
Oregon. In Idaho the train was almost anni-
hilated by an Indian attack. Food and supplies
were stolen by the redskins, but after much
hardship, the youth finally arrived at Walla
Walla, &’ashinglun.

While Holt was working in a San Francisco
lumber yard and later teaching school and
keeping books for a general store in Hydesville,
California, bad luck continually dogged the
footsteps of Daniel Best. Misfortune attended
his efforts as a hunter, gold miner and as the
operator of a sawmill. He was just beginning
to make a little money when his mill burned.
Undaunted, he moved to Pugel Sound where
he became head sawyer in a mill; but a care-
less worker bumped his arm, causing an acci-
dent which cost him all the fingers on his left
hand. Resolute and of inventive turn, he rigged
up a grain cleaner which proved to be quite a
success. He moved to Oakland, California, and
began to manufacture this much needed equip-
ment. In 1883, Best bought a grain cleaning
plant in San Diego and moved it to San Lean-
dro, California, and from there it was only a
step until the young manufacturer entered the
combine field. He wanted a better source of
power than horses and mules to haul his heavy
machine, so he began to make steam traction
engines.

To 2o back to Charles Holt--by 1867 he had
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Top photo: The tireless
Caterpillar Diesel pushes
its way along the pre-
cipitous eliflfs above the
Pocific Ocenn, creating
n brenth - inking  high-
way., Center: In the
mountnins the “Cats,™
towing serapers, hite
into the carth, tracing
what will some day be-
come n fine highway.

This big “bulldozer™
ndds the finishing
tonches to 0 new rood
construction job in the
great Novthwest,
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The power of the Caterpillar Diesels is characterized in this dramatic record of wheat sceding
operations in the great Midwestern plains.

saved up $5700.00, returned to San Francisco
and invested the money in the hardwood lum-
ber business. Then he became interested in the
manufacture of wagons, for at that time there
were no railroads in California and all land
transportation was either by pack mule or
wagon.

Young Holt made money. but soon found
that the wagon wheels made at his father’s
hardwood mill in New Hampshire were not
satisfactory because after being brought to
California the wood shrank during the hot, dr
summers, So Charles Holt ordered the hur(K
wood shipped west, where, after proper sea-
soning, it was made into wheels. The Stockton
Wheel Co. established in that city of Califor-
nia in 1883, was the result, and the venture was

an immediate success. Charles sent for his
- youngest brother, Benjamin Holt, to operate
the new factory. |

~ Subsequently the Holts gave considerable
~ thought, due to the very large agricultural de-

w

velopment in the valleys of California, to the

development of a practical combine harvester, {

and in 1886 they placed upon the market the |

“Holt Bros. Improved Link Belt Combined

Harvester.” These machines were soon a com-

mercial success. And in strange parallel] not

100 miles away, Danicl Best was produeing

his harvesting machine, |
Considerable land reclamation work was be-

ing done in the late "80°s on the delta soil of

the Sacramento and San Joaquin River Valleys.

The reclaimed land was very soft and farming

was on an extremely large scales in fact, to

cconomically farm this land, combined har-

vesters were built in large units, taking cuts

from 24 to 32 fect in width. These harvesters

were too big to be handled successfully with

horses, so the inventive genius of Benjamin

Holt came to the fore, resulting in his patented

steering clutches, a Prinniple used to this very

day in “Caterpillar™ track-type tractors, This

device was patented in 1891, at which time
' )
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Holt Bros. entered the traction engine business,
~ What might be called the “large steam era™
started with both the Holt and Best companies
about 1889. These engines were very heavy,
weighing about 40,000 pounds. To  support
this tremendous weight driving wheels were
made wide and high. In some instances, no
less than three 42-inch wheels were used on
each side of the machine, which gave it a
total width of 42 feet, 36 feet of which were
wheels. But even then there was some slippage
when working in the soft delta soil.

Benjamin Holt again put his inventive mind
to work and conceived the idea of using an
elongated or so-called “*platform™ wheel which
was dubbed “Caterpillar™ and was applied Lo
a steam traction engine. The first successful
demonstration of this machine was in 1904, and
it proved conclusively that here was the real
solution of the problem. The name “Cater-
yillar™ was registered as a trade mark in the
}Jnitcd States and throughout the world. Soon
afterward, the steam power was replaced by a
casoline engine.

A combine at work in
the Idanho oat fields,

Early tests of the track-type tractor showed
its superior traction and ability to stay on top
of the ground. It was found that a 40 horse-
power steam tractor mounted on tracks would
out-perform a 60 horsepower wheel model,
and haul more plows at greater depth in the
bhargain., Its popularity and fields of useful-
ness soon surpassed the fondest hopes of its
producers, In 1908, the first track-type tractor
fleet made its appearance when sponsors of the
Los Angeles Aqueduct ordered 37 of the ma-
chines to haul supplies to the site over the
torrid Mojave Deserl.

In 1910 C. L. Best, son of Daniel Best.
formed the C. L. Best Tractor Co., and started
to manufacture wheel gasoline tractors at Elm-
hurst, California. Three years later when this
company entered the track-type tractor field.
competition between the Best and Holt inter-
ests was revived in earnest, By this time, these
machines had found wide acceptance in hoth
industry and agriculture not only in the United
States, but in foreign countries as well, A num-
ber of refinements and improyements had also
been made in the machine. The tiller wheel
had been removed maKing il even more com-
pact and flexible. Road building, logging and
veneral construction work now claimed its
SOEVICES.

With the dawn ol the War in 1914, the Brit:
ish hegan their investigations of the possibili-
ties of the track:lype tractor for the hauling
of materigls, Etropean land owners had been
usier the machines for several years before
the outhreak of this vatastvophe; and military
menswere ol longsin discovering that this

e [—— f—— [ ST——

Right: Another combine
in operation. These uns
dulating plains are in
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was just the type of prime mover they needed.
But the part the track-type tractors played in
warfare was small when compared to its peace
time role.® Many of the machines used during
the War speedily reverted to their jobs of build-
ing roads, reconstruction and reclamation work
at its elose. However, the War did one thing—
it popularized this type of machine—showed
its possibilities as a builder rather than as a de-
stroyer. This emphasis eventually resulted in
ereatly increased sales at home and abroad;
particularly abroad in the development of
colonial possessions,

In 1925 the Holt and Best organizations com-
bined to form Caterpillar Tractor Co. Because
of geographical advantages, manufacturing
and administration came to be centered at
Peoria, Illinois, in a former Holt hranch fac-
tory. In 1928, “Caterpillar™ acquired the Rus-
sell Grader Manufacturing Company facilities,
a large pioneer maker of road machinery, and
moved all factory equipment to Peoria. Later
the manufacture of combines was discontinued
and an entire factory which had been built for
this purpose was given over to the manufacture
of motor graders, elevating graders, blade
graders and terracers,

The third great step in the progress of the
track-type tractor was made in the fall of 1931.
“Caterpillar® engineers had been working for

*Neither Holt-Best, or their successor, Caterpillar
Tractor Co., built war tanks.

——

several years to produce a Diesel engine suit.
able to power its tractors. More than a milljon
dollars was wisely spent in research work,
The financial upheaval of 1930 had' left js
trail of industrial tragedy. Crop prices were
low—too low for the production costs inyvolyed
in preparing and harvesting the crop. At this
juncture Caterpillar Tractor Co. introduced
the Diesel-powered track-type tractor, Iis re.
ception was enthusiastic. In April, 1932, one
of these machines, hitched to twelve 16-inch
plows was put to work on a large Gr(:gun
ranch. orty-six days after the tractor had set
its plows into the hard, dry ground, the Diesel

The lomber industry
makes good use of Cal-
crpillars. The RDE8 Die-
sel nbove is skidding
redwood logs near Cran:
nell, Californino,

Left: This Caterpillar,
ciuipped with o h'“!n-
mette Arch, works six
teen hours o day, hanl:
ing huge logs across an
improvised timber
bridge. It has demon-
stented phenomenal op-
crating ceonomy.
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Laying pipeline to carry
petrolenum  over moun-
tanins and across descerl
wastelands is often ne-
complished with the as-
sistance ol several Cat-
erpillars. The teactor at
right has just earrvied o
line across the river,

Below: Shuttling baek
and forth, cquipped
with auxiliary ecranes,
these *Cats" make fast
work of a pipeline
installation.

tractor completed its continuous run, Around
and around the ranch, it had plowed 0,580
acres at the rate of 150 acres a day. In doing
s0, it had traveled 3,500 miles. But most amaz-
ing of all, it had plowed its enormous acreage
at a fuel cost of only 5.73 cents per acre! News
of this unprecedented economy of the Diesel
tractor divulged in the Oregon test—the fac
that the Diesel burned low-cost fuel and less of
it, lopping 50 to 80 per cent from the fuel bill
—got around fast. Today, nine out of ten pur-
chasers of “Caterpillar™ track-type tractors
choose the Diesel, and pay more mmmi.' for it

The Diesel’s growing popularity literally

forced Caterpillar Tractor Co. to enter the
industrial engine business. Today the com-
pany manulactures nine Diesel industrial en-
cines rancing from 320 to 160" bhrake horse-
power, as well as four Dicsel marine engines,
five Dicsel Tractors, from 25 to 97 drawbar
horsepower, and three Dicsel-powered Motor
Graders.

The - Divsel rnj'.ilw l}l"?-‘-i,',!“f.‘li l‘r}‘ “Cater-
pillar’s™ Ensincering Department is one ol
simplicity wul precision, The company didn’t
want to- depart from the conventional, fours
cyelo automptive type of engine. and for easy
all weathdr starting, sans t*nltlp“t‘uhr[l wirin;_-,
and batteries, they chose a small two eylinder
gasoling cngine mounted on the Diesel unit.
So satisfactorvily has this starting method
worked out, that the company has retained it
since the production of its first Diesel,

Under the most rigid specifications and tol:
erances, Diesel fuel injection equipment for the
engines is manufactured in the factory at San
Leandro, California, and shipped, as complate
units in carefully packed boxes, direct to the
engine assembly line at the Peoria factory.
In machining fuel injection equipment, crafis-
men work to dimensions and check results, in
terms of millionths of an inch. So precise is
their work, that it 18 necessary for these men
to employ microscopes.

The company has its own modern, well-ven-
tilated foundry for the production of grey iron
cagtings. Here begin the major parts that
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Yosemite Park and Curry Co.
use this Diesel *Cat™ for many
purposcs. Shown here moving
a cabin, it also clears snow
and repairs roads in the Park.

Below: In Placerville, Colo-
rado. a stationary Caterpillar
Diesel engine operates this
Cedar Rapids erusher. Center:
This “Cat.” equipped with o
LeTournean Bulldozer, is lev-
eling tailings thrown up in the
course of gold dredging oper-
ations. Bottom: Knee-deep
mud can’t stop the tractors.
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finally wind up the process of manufacture on
the company’s modern assembly lines.

The giant Caterpillar Tractor Co. plant at
Peoria, Illinois, covers more than 150 acres
and' consists of three divisions: a tractor fac-
tory, a road machinery {actory and a foundry.
Here more than 9,000 f LOXY workers are em-
ployed, and here also are the executive offices,
including those of B. €. Heacock. the com-
pany’s president.

Contributions of the track-type tractor to the
world’s economic and social progress are many.
[t has placed agricultural production on a new
plane, both as to methods and costs. When
I'rance desired to develop its broad lands in
Nonthern Africa, she chose the track-type trac-
tor to break this vast acreage. In South
America, rice lands are harvested by then.
Through the use of these machines, Holland has
pushed back the Zuider Zee. opening thou-
sunds of acres to much needed agriculture.

In road construction, the track-type tractor
1s literally pulling the world out of the mud
and today, largely because of it, the touring
motorist is able to visit distant cities com-
fortably and quickly, and at any time he
wishes. It has also been the principal prime
mover in the development of farm-to-market
roads which have enabled the farmer to trans:
port his crops economically, and made it pos-
sible for the farmer’s children to attend a mod:
ern consolidated school. The snow problem has
been decisively licked by the track-type tractor
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uqui}ppud with large rotary or V-type plows.
We like to be sentimental aboul trees—our
oreat forest lands—and why shouldn’t we be?
Another contribution of the track-type tractor
has been “selective logeing.” It wasn’t until
after the beautiful forests of Minnesota and
Wisconsin were ruthlessly hacked out of exist-
ence that our nation realized the need for pre-
serving our valuable forest resources.  The
slaughter of the western woodlands was under
way before the protest became loud enough
to be heard. Then came the introduction of
selective logging.  The mancuverability and
traction of the track-type tractor enabled tin:
bermen to adopt this new method. that ol
selecting only the “ripe’ trees from a stand. al
i ]th]fil. l’rugruﬂﬁiwr timbermen now rotate the
harvesting of tree acreage much as does the
farmer his crops. Seedlings and young tinier
are left unharmed as he picks only the move
mature from a given section. Logging con
pleted on this tract, he moves on to the nexi,
and by the time his compuany has completed its
vound of the timber property, that on the first
tract is ready for the process to be repeated.

The track-type tractor has laid a network of
sipe line, both oil and gas, throughout the
bniletl States and ig now laying similar nel-
works in South America and on the castern
hemisphere, The harnessing of rivers Lo make
fertile and tenable millions of acres of land; to
supply electric power, to eliminate floods and
to supply metropolitan areas with an adequate,
sunitary, wholesome water supply, has been

The assembly line at the Cat-
erpillne Faetory is modern in
every detail and' is eapable of
turning oul c¢nough traclors
1o keep poaee with the demand.

Below: The sprocket shown in
this picture is undergoing spe-
cinl ecooling both 1o insure
long service,  Center photo
shows n welder in the Cater-
pillar Factory. He is Fabricnt-
ing specinl equipment.  Hot-
tom: In this Californin plant
the finely machined fuel in-
jectors are manufactured,
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one of man’s oldest major contributions to
society, In later years he has heen most ambi-
tious in this direction, his feats in dam con-
struction awe inspiring. And the track-type
tractor has helped him make his dreams come
Lrue.

Such gigantic projects as the Shasta, Boulder,
Bonneville and Grand Coulee Dams, the All-
American Canal, the Muskegum Valley Flood
Control Project, the Staines Reservoir in Lon-
don, the high levees of the Mississippi River,

Below: Grand-daddy of the
modern Caterpillar is this
first, steam-powered track
type unit, built in 1904 by
Benjomin Holt of Stockton,
Californin. Center: Caterpil-
lar Diesel engines also power
fast vachts and fishing bonts.

as well ag the areat Friant D
others on which construction is now just begin-
ning, owe much to track-type tractor power.

When agricultural leaders of the nation be-
gan to realize the full import of the ravages of
wind and rain erosion in this country, they bhe-
gan an exhaustive investigation to determine
some practical means of remedying it. Scien-
tific terracing of land, which prevents swift
run-offs, was found to be the answer, and again
the track-type tractor, this time pulling a ter-
racer, was called upon to take its place in the
vast project of stopping the soil thief.

These tractors play their part in real life
drama, too. Picture one of them at the head
of a long train of sleighs boring deep into the
winter blizzard of the far north. Laden with
heavy mining machinery, struggling over
frozen lakes marked only by sprigs of ever-
greens, these machines are taking a daring and
outstanding role in the development of such

A scecond cousin to the mod-
crn CCat™ is this early, gnso-
line-powered tractor. It was
the sceond of its kind ever
built and is shown during a
demonstration in 1908.

distant resources as the rich radium and gold
deposits recently found in the frozen north.

Then there is Matanuska Valley in Alaska
where several hundrved hardy souls of the
United States are carving out a new living on
Government grant land. A fleet of track-type
tractors has been assigned to the job of land
breaking, logging and a score of other tasks.
Three years ago, shortly after the spring breaks
up, the wife of one pioncer hecame desperately
il with appendicitis. There seemed to be no
way of getting her to the railroad and to a hos-
pital until one of the residents thought of the
track-type tractor. The woman was bundled
into a logging sleigh which was hitched to the
tractor and dragged through the deep mud for
twenty miles to the railroad. The operation was
performed in the nick of time.

The pioncers of trans-ocean airplane travel
have depended a great deal on the track-type
tractor. In developing hases on distant Midway
and Wake Islands in the Pacific, Pan-American
Airways purchased a number of these machines
and their work has been of tremendous help in
the preparation of runways, harbor landing
fields, building sites—yes, even in the erection
of windmills, Likewise, a large flect of these
machines has just completed a gigantic landing
field in Nuw['nuntllumll. castern base for trans:
Atlantie plane service. Similarly, they haye
had a hand in the construction of most of the
major airports at home and abroad.
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In several tropical lands, these tractors have
heen flown picce-meal over the tangled jungles
far inland to be assembled there for the clear-
ing of gold and oilfield sites. In other tropical
lands they have replaced elephants.

But whether it's smashing its way through
the teeming jungle, or taking its place with sev-
eral score of its fellows in building Pennsyl-
vania Turnpike, “Highway of Tomorrow,”
makes little difference to the modern track-type
tractor. It is one of the greatest pioneers of

the day, fit and ready to clear either thousands
upon thousands of acres of tangled mesquite
on the Texas border, or to carve out a road in
the wilds of some distant land. Its popularity
is due solely to the fact that it fully answers a
ercal need, and is the best and least costly
solution to a wide range of present day prob-
lems. It is a pioneer and its pioneer builders
would be proud indeed could they see today the
world made possible by the great prime mover
for whose beginnings they were responsible.

NEW TANKER NAMED FOR V. H. KELLY

AST month. at the Sparrows Point ship
building yards of the Bethlehem Steel
Company. a new Union Oil Company

tanker slid down the ways. This ship, named
in honor of Mr. V. H. Kelly, Union’s vice-
president in charge of sales, is virtually a sister
ship to the L. P. St. Clair, launched in the
spring of 1939.

Built for coast-wise and trans-Pacific ship-
ping, the Victor H. Kelly is a 13,000-ton tanker
with an oil eargo capacity of 101,000 harrels.
She measures 463 feet from prow to stern, has
a 6d-foot beam and is capable of 15 Knots per
hour when fully loaded. Like her sister ship.
the L. P. St. Clair. she incorporates the latest
safety and navigating equipment, including an
auto alarm radio receiver for distress calls,
Sperry gyro-compass, a directional radio com-
pass, and an electrically operated alarm sys-
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tem which automatically reveals the failure
of running lights, oil lines, and other mechani-
cal disturbances.

Accommodations aboard'the Victor H. Kelly
include comfortable, air-conditioned quarters
for thirteen officers and a crew of thirty. The
crew quarters are a departure from conven-
tional practice, since there is a separate, com-
fortably ;|!1|milllml stateroom for every two
members. Officors are provided with individual
staterooms, Tncorporated in the forward sSuper:
stritelire i i [-1*;”11”-1!”_1.' .'=.|:-}|||il|[t'-:| u”h'l: i'nl'
the master: ol the ship.

Viee-Presicdent V. L. {‘.a'”}'. for whom the
ship was named. “has Deen -associated  with
l |;i|”; [|‘|F 'l:nlr|||l.lllf'|.' |'I1H' 1more []l:llt 20 :‘n’l'[ll‘h.
and is well known: throughout the' petroleum
industry. In 1915 his carcer with the Com:
pany hegan when he joined the sales stalf at
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Above: Union’s newest tankship, the Victor H, Kelly, as
she looked just before launching., Lefi: Viee-President
Y. H. Kelly, for whom she was nnmed.

G

Lefr: L. G. Meteall,
Union’s manager of
marine operations,
and Mres. Alice A
Person, daughter of
Y. 1L Kelly, who cheistened the ship:
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Tacoma. Washington. During the years that
followed. his energy and application carried
him through successive promotions. In 1929,
he was transferred to Los Angeles as chairman
of the Sales Committee and two years later was

made director of sales. His election to vice-
presidency took place in the e’arlr part of 1939.

The Vietor H. Kelly will undergo test runs
on the East Coast before delivery to Los
Angeles Harbor.

INYO-MONO NEWEST SKI GROUND

ALIFORNIA’'S “newest and largest winter
sports area’ is the distinction claimed by
the Inyo-Mono region, located on the east-

ern slopes of the Sierra Nevada range. During
the past two years, eight mechanical up-skis
have been developed in this area to take the
“up” out of skiing.

Accessibility of the area is one of its salient
features. Higleﬂ}f crews have been enlarged
and equipment added, insuring open roads
throughout the entire length of U. S. Highway
395. Traveling north this highway follows his-
toric Owens Valley, and further along runs
through snow-banks which sometimes reach a
height of ten feet. Heavy equipment keeps
the way clear and maintains parking facilities
for several thousand cars. Lone Pine, begin-

ning of the area, is 414 hours from Los An-
aeles, while Bridgeport, northern end of the
developed area; takes about 9 hours.

Up-skis are located at Lone Pine, Independ-
ence, Little Round Valley, McGee Mountain,
Crestview (lighted for night skiing), June
Lake, Leevining, and Conway Summit near
Mono Lake. There are also championship ski-
runs at Mammoth Mountain, 35 miles above
Bishop. The California State Ski Champion-
ships were held there last year and, according
to recent bulletins, these marked runs are in
aood shape for this year’s crop of skiers,

Good ice-skating is found at Whitney Portal,
North Lake, Horseshoe Lake, Gull Lake, and
on the Brideeport Reservoir, where there is
actually five square miles of natural ice,

Amateurs can easily traverse the sweeping slopes of e Eostern Sierras.
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Tailings from the Comstock Lode ereated these huge mounds on the outskirvts of Virginia City.

VIRGINIA CITY—HOME OF THE BONANZA KINGS

Photographs by Kopperl

IRGINTA CITY, Nevada, pictured on our
cover this month, is a village of erumbling
buildings and a few hundred people, but

it was once the most famous and colorful of
the big bonanza mining towns on the Com-
stock Lode. Situated high on the slopes of
Mount Davidson about 15 miles from Reno,
it overlies a labyrinth of mines, which yielded
the richest silver bullion in the world in the
1870°s and 80’s. Many of the famous fortunes
of today began in the Virginia City mines,
and the reign of the Bonanza Kings makes fas-
cinating history.
Visitors to 6irginiﬂ City find many of the
buildings, which represent investments of hun-
dreds of thousands of dollars, now empty and
rapidly sinking into the ground which yielded
the wealth to give them birth. Among these
buildings, which front along decayed and tipsy
wooden sidewalks, are the Wells-Iargo office,
the International Hotel, the Crystal Bar, fa-
mous for its costly cut glass chandelier, and
the opera house. where prominent actors and

actresses of the day played on the slanting
stage before candle footlights, Here also is
the building which once housed Mark Twain’s
newspaper, the “Territorial Enterprise.”

In a good state of preservation are St. Paul’s
ipiscopal Church and St. Mary’s Catholic
Church, which dominates our front cover. The
latter was built after the fire of 1875 which
levelled the entire town. Considered at one
time the finest church in America, St. Mary's
Cathedral received contributions of as much as
ten thousand dollars a month from the Bon-
anza Kings.

One of the most interesting features of
the town is the cemetery high on a hill par-
tially cut away by mining activity, A breeze
always blows atop the mountains of Virginia
City, gently disturbing the lilac bushes which
have overgrown the cemetery. This breeze,
known as the Washoe “zephyr,” sometimes
grows to Lerrific proportions, as it did follow:
ing the tragic five of *75, when it again levelled
the new town rising from the ashes.
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In Virginia City’s tumble-down Muscum

of Memories, below, the curious visitor

cnn find a wealth of interesting histor-

icnl background., can buy any of

hundred souvenirs to remind him of
his exeursion into the past.
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Above: In the old cemetery wooden markers, their
lettering obliternted by time, stand side by side with
expensive marble headstones. At the highest point is
0 monument w Captain Edward  Storey, the adven-
Inirouns Youns Cieorgian, forv whom the county waos

aned. e died inothe Battle of Pinnacle Mountain.

Holow:  Tonering on unsieady foundations, Virginia
(City s ancienl struefuares are fast slipping back into the
cearth from which they enme.
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AT THE SIGN OF 76

Perhaps you
noticed the 70
billboards which
said, “Made for
Your Climate.™
This is no idle
catch-phrase. 76
Gasoline is really
[ractionated al
the refinery to
suit various cli-
malic zones on
the Pacihic Coast,
More of the |li:_[i||}' volatile fractions are in-
cluded in the 76 destined for the colder areas,
while a somewhat less volatile 76 is shipped to
warmer coast cities and desert areas. This
carefully controlled procedure insures proper
fuel performance and economy in every local-
ity. It's just one reason why so many motorists
can feel the difference when they use 76.

Free Stuft

If you live in Seattle, Portland, San Fran-
cisco, or Los Angeles. and are prone to gel
lost in any of these IIII'II'(IE]II“[:[I] mazes, ask

for one of the new city maps next time you fill
vour tank with 76. They’re available at Union
Oil stations in all of these four cities.

And if you like to support the local college
or municipality, ask also for one of the new 76
transfers, which look swell on the corner of
your windshield. You'll have to stay with the
local team, however, for you can’t obtain a
Stanford sticker in Westwood Hills, or a Uni-
versity of Oregon sticker if you live near
U.S.C. After all, we're supposed to sell gaso-
line, not instigate riots and general disorder,

Addenda . . .

You have probably noticed that your Union
Oil Credit Card now lists Imperial Oil Ltd.,
of Canada. This addition to the ]‘{:[:ipruuﬂ]
trade arrangement between Union and other
oil t.'nll‘.tlnuliva means that your Credit Card
will be honored throushout the whole of Can-
ada and the U, S.

Since last spring. some 6,000,000 full-color
76 post cards have been issued to customers on
the Pacific Coast and Western Canada, Tour-
ists collect them avidlv Tor future l‘i'rl,’l‘{‘!lt't‘.
also send them to eastern {riends.

TEN-TON TESTIMONIAL

e

Familiar to every Californin motorist are the big Dicsol trucks operated by Goribaldi Brothers, This
orgonization is engoged exclusively in livestoek teansportation nnd Hl“‘m-l e Kovatona aLIHale
business. They operate some twenty trucks on grucling schodules which tax the staming of the big
engines.  Using Triton Motor Oil exclusively, they run the trucks from 75.000 1o 125.000 miles
between overhauls, Above photo shows a carlond of Triton about 1o be unlonded af ;Imir vard,



REFINED AND CRUDE

By Richard Sneddon

Perhaps it isn't true. We can’t say for sure, but in
any case the story goes that the credit department
wired for a rating on a small mid-western firm, Right
pronto came a wire in return, reading—"Note good
for any amount.”” Imagine the embarrassment that
ensued after the consummation of a su hstantial
business deal, when it was discovered that the wire
should have read, “Not good for any amount,”

e ——

Then there was the unusual case of the lad who was
actually arrested for borrowing money. It secems he
had to knock his victim down three times befare he
could borrotw it.

And, says the habitual spongc, “1f you'll lend
me five dollars I'll be everlastingly indebted to
you.” “*Yeah,” replied the prospective creditor,
“That’s the trouble.”™

—

A certain rousty ducked the job for a few minutes
and was on his way to the store for a coke, when he
bumped into the boss, “Hello,” said the chief, “were
you looking for me?™ “Uh huh, I sure was,” came the
answer, “but I was hoping I wouldn’t find you."

You know, of course, that a diamond is just @ hunl
of coal that stuck to its job.

Which recalls for no particular reason the old
yarn about the superintendent who gave onc of
his men a ten dollar bill and sent him to the store
for a bottle of pop. *‘Get something for your-
self,”? he yelled as the lnd was leaving., So the
messenger bought himself a pair of shoes.

—_—

]

And our favorite salesman prides himeelf o
fact that he never forgeis a face fie has fitted a p
of shoes on,

According to late advices, a local man has just
bought a large tobacco plantation in the IFest Indies,
m:ni is now debating whether to plant it to cigars or
cigarettes,

We nsked Junior n few days ago, Do you
know where little boys go who smoke ', and he
answered promptly, “Sure, out bhehind the
garage.”

A Mexican subject, by the way, has just died at the
nFu of 117. He was an inveterate smoker, which merely
shows that if you keep on smoking, it will' get you
sooner or later.

And when our neighbor told a panhandler he would
give him lunch if he'd elean up the yard, the guy had
the nerve to ask, “What are you havin' 2"

Printed in U.S A,

Now, diverging slightly, what is it that makes
a man stand up at a sales meeting to tell you that
he is no speech-maker, and then take half an
hour of your valuable time to prove it?

e ———

Surely r:w:lr}'hm!y knows by this time that wordage
which doesn't bear fruit should be prunecd.

After all, making a spoech is like driving a car, The
most important thing is to know when to stop,

An increase, on the other hand, is that small
increment which is added to your check just
before you plunge deeper in debi

While we were busy on the column, Ray Tatum
walked in. “Whatcha doin’?? sez he. *“Writin® a joke,”
sz we, “Give her my best regards,” sez he, and walked
right out again,

e ——

And if catalytic-polymerization does nothing more
than teach us how to spell it, the industry will have
made a great step forward.

Now, with March 15th closing in on us, it is
interesting to note that the greatest oil producing
state in the Union is Texas, and by a simple
transposition of the leiters it immediately be-
comes Taxes,

r[‘lll‘l'l‘ i:i II'.I.H% o i."-:. L0 l|:|| =:Ii11 fnr Our ['Ilf."'-'.'lﬂ-lll}l 1ax

system, bul it’s Liciter not to say it when the children
are around,

,-]'gm'n u":'.r...‘; rng from {ne maLn a‘,f't:‘:r:.-', i1 fu.‘u‘ﬂ'f oil
man. has beery proudly displaying a dented cigarette
case that deflccted a bullet and saved his life when he
was over in France during the war. A jealous associ-
ate. however, takes all the heroics out of the story oy
pointing out that the said oil man always carries his
rf‘:rm elie caxean his .l"rffr l{rru'ffr"f.

Merely proving our oft repeated contention
that the guys who are dying to attract attention
don’t until they do.

o ———

Conceit is really a terrible thing. Imagine fo
tatance the reaction of the conservative Londoner
to this outburst from an American tourist, “*Heck!
There ain't enough water in the whole Thames River
1o make o gargle for the mouth of the Mississippi.

————

And consider also the lad who had to have his
ears pinned back before he could get through the
Grand Canyon,

Saying which, we leave you to your own de-
viees. Remember, your temper i€ one of the few
things that improve the longer you keep it
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