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FOREAORD

Dating back before recorded history there was briokmaking. It is
probably the most ancient and universal of the orafts. Fired brick over
10,000 years old have teen found in Egyptian excavations, and evidence of
the making and use of briok and tile has been found among the past reoords
of practically all peoples who left any reoords. The reason for the uni-
versal use of brisk and tile down through the ages 1s easily explained.
Clay from whioh brick may be made is widely distributed over the surface
of the earth. Clay may be shaped, baked, and put to use with the simplest
of facilities, and briok make a durable insulated fireproof structure
having a pleasing appearanoce.

Brickmaking 13 the oldest industry in the State. Settlament of the
Willamette Valley and brickmaking progressed together; and, exoept for
agriculture, brickmaking has been subjeot to the least fluotuatione of any
industry, During World War 1II there was considerable curtailment of briok
and tile output because of price control, but sinoe the war's end the ine«
dustry has flourished.

In 1947 the Department made a field canvass of nonmetallic produc-
tion in the State and, in this canvass, gathered information concerning
brick and tile plants. As a part of the Department's work in cataloging
and publicizing mineral industry operations, this information on briok and
tile plants 18 given in the accompanying report.

F. W. Libbey
Director

July 7, 1949
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BRICK AND TILE INDUSTRY OF OREGON

Introduction

Purpose and scope of investigation

The origin of clay, its geology, classification, composition, and other properties have
been discussed many times elsewhere (see bibliography at the end of this report) and it is
not the purpose of this paper to duplicate this type of information. The clay industry of
Oregon, however, has not been previously desoribed in detail. Because this industry is a
relatively substantial one, the value of its products amounting to nearly one million dollars
a year, the Department has deemed 1t worthy of special study.

Nineteen brick and tile plants and one stoneware plant (see index map on opposite page
and table 1 on pags 2) in Oregon were visited, and tha desoription of these operations makes
up the bulk of this report. Samples of clays were taken, and later tested, from the plants
in operation and also from losalities which seemed to have potential esonomic value as
sources of clay.

Prev'ous work

The most comprehensive »epor*t cn Uregon refractory clays to date is by Wilson and
Treasher (1938); it includss a large amount of geclogis and e2onomis data, together with
numerous ¢hemical and serami=~ analyses of several types of ¢lays in western Oregon.

Other »eports on Oregon <lays are few in number and restrinted in treatment. Ries (1900)
and Parks (1912) briefly desaribsd Oregon clay-working industries. Geisjbeek {1913) wrote
the firat fairly. aomprehensiva outline of the industry. Results of a testlng program of
brink and tile from thirty Oregon plants wera published by Williams in 1914. Thase tasts
included erosshreaking, arushing or compreesion, absorption, and freezing and thawing tests;
but no data oconcerning other characteristics were given. The unpublished thesis of Wilcox
(1935) has since that time been a handbook for those interested in clay deposits, as it
gives the properties of some Oregon clays. Several localities are listed by Hodge (1938)
but no tests other than ohemisal analyses are given,

History

The clay products industry of Oregon 18 one of the oldest in the State; indeed it was
a ploneer industry. Potteries were active as early as 1855 and substantial brick houses
wers constructed from locally fired brick prior to 1880, Of the 19 brick and tile plants
active in early 1947, 6 were built before 1900, and 8 were built in the 10 or 12 years
previous to World War I. Many of the plants have been operated on a family basis, and the
art of firing clay has been passed down in some families through three generations.

In recent years the number of plants has decreased (68 operations in 1908; 29 in 1913;
19 in 1946) ee larger and more modern plante have been built and ae cost of hand labor has
increased,

Immediately following World War II the ¢lay products industry experienced intense
activity because of "boom" conditions in all kinds of construction. In Oregon many brick
and tile plantas added to their equipment,

Acknowledgements

The authors are grateful to the brick and tile operators who supplied operating
information, and to the several Department staff members who assisted in the preparation
of this report.
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Table 1.

List of Clay Plants in Oregon and Products Manufaotured

o o m | o|lw *x
= o ® 5| = -
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® F ® - | m @®
" Owner of nperats= slel?] -
County me of plant Sriaas el sl R
E — end addrags Sle|lclel &
TR, - x @ L] =
o
= =
2
1 Benton Corvallis Briok & Tile Co. A.M. Woodconk & Esten Winegar X XX
Crystal Lake Cemetery road
Corvallis, Oregon
2 n Monroe Brick & Tile Co. E, A, Wiedman, lMdonroe, Oregon X X | X|x
3 | Clackamas Molalla Briok & Tile Co. C. W. Key, Geo. Wright, & Arnold X |x
Shaver, Rt. 3, Molalla, Oregon
i " Needy Brick & Tile Co, Edward Kenagy & Kenneth Berkey X X |X
Hubbard, Oregon
" Hubbard Clay Works S, D. Hostetler & Roy Kenagy X
Hubbard, Oregon
5 Josephine MaoFarlane Brick Plant F, E. MaoFurlane, 319 Rogue River| X
Ave., Grants Pass, Oregon
6 |Xlamath Klamath Falls Briok & Tile Co. Ralph Smith, P.0. Box 573 X X
Klamath Falls, Oregon
7 Linn Albany Briok & Tile Co. L.R. Harrison, Albany, Oregon X X | X
8 | Malheur Oregon Clay Produsts, Inc. R.D. Lytle, Pres., Vale, Oregon X
9 | Marlozn Donald Brisk & Tile Co. J.S. Pishar & Son, Donald, Ore. X X
10 | dultnomah Columbia Brick Works Frunze Olbxish, Pres., X X
Gresham, Oregon
11 L Sylvan Brick Company Charles E. Jensgen, Gen. Mgr. X
Sylvan, Oregon
12 L Paoif1s Stoneware Co.* L.W,M. Scott, 9217 N. Peninsular
Ave., Portland, Oregen
13 Polk Monmouth Brick & Tile Co. G.P. Partridge, Mcnamsuth, Ore. X X |x
14 Tillamook Tillamook Clay Works R.G., Krebs, Rt., 2, Box 221 X
Tillamook, Oregon
15 |Union LaGrande Brickyard N.P. & J.L. Jensen, Box 636 X
LaGrande, Oregon
16 |Washington Forest Grove Clay Products Co, Elamer McCormank X
Porest Grove, Oregon
17 2 0.K. Brickyard Art Krebs, Operator X X
Sherwood, Oregon
18 " Soholls Tile Co. Jesse C. Snyder & Son X |x
Soholls, Oregon
19 Yamhill YoMinnville Briok & Tile S.B. Niooll & Son X X
Factory McMinnville, Oregon
20 " Willamina Clay Products Co. 0.X, Edwards, Pres.,, 1020 S.W. X X
Taylor, Portland, Oregon
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Statisting

The ehart (fig. 2, opposite p. 5) gives basic statistics of olay produstion in Oregon.
Federal agensies seased sompilation of detalled statistiss on the industry in 1941; later
data have been largely #nllected by this Department. The 1946 value of clay products
($876,157) was equalled in 1910 and exceeded in 1911, when the value amounted to $1,081,025,
In 1910, however, 64 milllon brick were produced comparad to 28 million briczk in 1946 (fig, 3,
cpposite p. 7)

Description of Clay Plants in Oregon

Corvallis Brick and Tile Company (1)* Benton County
(brick and tile)

Qwner and operator;

Mr. A. M. Woodcook and Mr. Esten Winegar, Corvallls,

Location and avea:

South Corvallis across from the Corvallis Sand and Gravel Company on the southwest
side of Crystal Lake Cemetery road, é mile southeast of the Marys River bridge, in the
N&} seo, 11, T, 12 S., R. 5§ W,, at an elevation of about 225 ,feet., Property owned consists
of 10 aores.

History and produstion:

The plant was built in 1905 by W. C. Corbett and Sons, who operated it for many years,
and then sold to George Simmons, It was bought early in 1946 by the present owner who com-
menced operations on June 1. Produotion from that date up through 1947 has been as follows:

1946(6 mos.) 1942

Roman brisk (No.) 50,000 aee-
Common brisk (No.) 103,000 27,000
brain tile (feet) 57,390 161,157
Building tile (tons) 422 190

Geolngy:

The plant 1s losated upon the natural levee, and the ¢lay deposit 1s probadly of Rezent
crigin, derived from the periodi: flocding of the river banks. About six aecres of the land
has been stripped of a thin soil overburden; no sand or grit 1is visible in the pits,

Equipment and proness:

The clay 15 mined to a depth of 6 to 8 feet with a 3/8-yard shovel, and loaded on a
truck which carries it up an inclined ramp to an overhead bin. Recently a Traxsavator has
replaced the shovel for this work. A small shed, 30 by 20 feot, permits some winter atorage
of clay. The clay drops to a large pug mill, and is lifted by inclined belt to a second
clay machine, Brisk 48 cut by a hand-operated machine. Brick from the cutters is loaded
on pallets and wheeled by barrow and rubber-tired trucks to the drying rooms. A Hyster
fork truck has recently facilitated moving the pallets. One part of the drying building
is 35 by 100 feet and three stories high, serviced by two elevators, The other portion of
the shed 1s 70 by 90 feet, with an extra shed 40 by 50 feet.

There are two round downdraft kilns, both of them wood fired, The larger kiln with
twice the sapacity of the other, 18 about 30 feet in diaweter, and 18 fired from 12 ports,
The brick is water-amoked about 36 hours (less in summer) and fired about §0 hours; the
smaller kiln (20 fcct in diametor) 13 fired for about 36 hours from § ports., From June 1
to December 30, 1946, 19 kilns using 400 oords of wood were fired. The large kiln uses
twice as much wood as the smaller,

Fired brick and tile may be loaded directly from the kilns to trucks, as the entrances
are level with the ralsed loading platforms, Four men operate the plant,

¥Numbers after olay plant names refer to key numbers on clay-plant index map opposite page 1.
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Monroe Brick and Tile Company (2) Benton County
(brick and tile)

Owner and operator:

Mr. E. A, Wiedman, Monroe, QOregon.

Location and area:

One-half mile north of Monroe, on the east side of U.S, Highway 99-W, in the Eé sec. 28,
T. 14 S., R. 5 W. The property consists of about 20 acrcs, of which approximately 8 acres
are now occupled by the clay pit, which averages 10 feet in depth.

History and produstion:

The plant was built in 1912 by Fields and Marks of the Fairmount Brick and Tile Company
of FEugene. It was purochased in 1932 by Mr, Wiedman, who has operated it since that tima,
Recant production is as follows;

1945 1946 1947
Brick 917,400 1,840,000 3,157,000
Building tile 820 tons 2,028 tons 1,834 tons
Drain tile 192 0 » 35 u 10,603 feet

Geology:

The clay pit consists of valley alluvium, the surface of which lies at about 290 feet
elevation. Thickness of the clay 18 not known.

Equipment and pronass:

The clay is dug with a i-yard gas shovel, assisted by a o4 rdozer., It is stored in an
open shed 60 by 100 feet, and in an enslosed shed 30 by 110 feet. Clay is fed from the
shed into a bin with a 8%rew feed to belt conveyor leading to the top floor of the machine
room, where it passes through two sets of Steele rolls to the pug mill and extruder. The
brick cutter is fully automatic, and all machinery is powered by an electric motor and line
shaft. Pallets are loaded on steel oars.

Both open~air and enclosed waste-heated sheds are used. They are 100 feet long and
consist of: 21 tracks for airedrying bricks on pallets, a ventilated shed 50 feet wide
for drying of tile, and an enslosed and heated shed 55 feet wide (12 tracks). There is
a separate "kiln'! for drying, in which waste heat from the kilns also is used,

There are three oil-fired rectangular downdraft kilns, of somewhat different sizes,
but averaging 20 by 50 feot, The largest will hold 100,000 briock; the other two, 65,000
briok each, or 14,000 6 by 8 by 12-inoh tile (equivalent in weight to 65,000 brick). The
large kiln requires about 8 cords of wood for water-smoking and 5,000 gallons of oil; the
gmaller kilns ¢onsume less, There are 12 burners on eash kiln, 6 on each side. Space for
a large scove kiln was being leveled when the plant was last visited. Eight men are employed.
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Molalla Brick and Tile Company (3) Clackamas County
(building and drain tile})

Owners and opexa*nrs:

C. W. Key, George H. Wright, and Arnold Shaver, Molalla, Oregon.

Location and area:

About 2 mile2 south of the Molalla Rive® bridge on the west side of State Highway 215,
in the NE; of the SWi sec. 32, T. 4 S,, R. 2 E,, at an elevation of about 280 feet, The
property was formerly a part of the old Bsrnard Denastion Land Claim, Zé miles northwest of
the town of Molalla, and ¢smprises 5 acres,.

History and prodn-tion:

The plant was built in 1923 and 1924, and has boen in intermittent produotion since
that time., Recently the original operator, Mr. C. W. Key, who ran the plant with his
brother, has taken Wright and Shaver into partnership.

Produotion for the years 1946 to 194% is as follows:

1946 1947
Drain tile (feet) 78,500 120,000
Building tile (tons) — 80

Development:

About 13 of the 5 acres has been mined to a depth of from 6 to 8 feet. Three men
operate the plant.

Gaulnﬂx:

The clay deposit was mapped by Harper (1946) as being within the Willamette silt,
very c¢lose to the edge of the '"No. 2 gravels" terrace, and upon the "Molalla alluvial fan,®
which zlopes northwest about 50 feet to the mile.

The eestion in the pit (whioh was under water at the time of visit) is =aid to consist
of 6 inches of soil, 6 to 8 feet of very plastio gray clay, with oscasional pebbly lenses,
underlain by gravsl,

Equipmsnt and prosass:

The clay is mined with a z<yard gascline shovsl, and hauled in a small dump truck
100 yarde up & ramp to a small. storage shed. From the shed it 18 1ifted about 10 feet
with a canvas-chain belt to 16-inch disintegrator rolls, from which it drops to a vertical
roller pug mill. Equipment is powered by an 8-cylinder Paakard automobile engine, oonnected
to the rolls and pug mill by differsntial gears. A small ga® engine pumps water to a 4 by
6<foot radiator tank. After passing through a wire tile cutter (or small home-made wire
brick outter) the tile or btriok is set on oarts and lifted by elevator to the 3-story
air-drying shed (48 by 120 feet) where it 1s stored on pallets,

The oircular, wocd-fired kiln has a 24-foot inside diameter, and iz loaded from two
levels {(via a trestle from the drying shed). It has a capasity of about 20,000 4-inch drain
tile; but is usually stacked with about 12,000 tile and 6,000 6 by 6 by 12-ineh building
tile. The normal oycle consists of 2 days to stack, U days to fire, 6 days to cool, and
2 days to unstack. With 3 men operating, it is fired once every 3 weeks; but with six men
it could probably be fired twioce & month, It takes about 20 cords of slabwood (ocosting from
$5.00 to $6.00 a oord) to fire the kiln, which is normally operated from April to Qctober.
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Needy Brick and Tile Company (U4) Clackamas County
(brick and tile)

Owners and operators:

Edward Kenagy and Kenneth Berkey, Hubbard, Oregon.

Location and area:

The plant 18 about 2 miles west of Needy, or 5 miles east of Hubbard and 9 miles
west of Wolalla, on the west bank of Rock Cresk, in the ME} SWj sec. 6, T. 5 S,, R. 1 E.,
at an elevation of about 140 feet., Plant and quarry are located on a 55-acre tract.

History and production:

The plant was originally built by Isaac Miller previous to 1900, One of the Stewart
kilns was built in 1914, A new kiln of the same type and size was built in 1937, doubling
the capacity, The plant was operated for many years by D. D. Hostetler, whe sold it
August 1, 1945, to the present owners, who began operation in April 1946.

During 1946, 67 kilns were fired producing 75,000 brick and 2,920 tons of building
and drain tile. At a ratio of 2} tons to 1000 brick, this is the equivalent of nearly
1,300,000 brick.

Development:

The clay pit, which covers about 4 acres adjacent to the creek, was under water when
visited. About 6 feet of olay was taken up in mining. The plant employed about 7 men.

Geology:

The section in the pit, according to Edward Kenagy, ¢onsists of 6 inches of sod,
lé feet of topsoil, 2 feet of gray stioky slay, 1 foot of brown olay, and 1 foot of sand
whioh is mined with the clay.

Rock Cresk has out about 40 feet into tha Molalla alluvial fan, which 1s capped in
this area by at least 20 feet of Willamette ailt, The clay pit 1ies on a Recent low bench
of Rock Creek, opposite from a steep-walled o0liff where the meandering of the stream has
out into the fan surface, It could not be determined whether the clay 1s a Recent deposit
from the present strsam or a portion of the fan alluvium.

Equipment and process:

The olay i8 dug with a small %-yard gas shovel mounted on caterpillar tracks, and trucked
or bulldozed (depsnding upon the part of the pit being worked) to a stock pile near the plant,
from which it 18 fed by bulldozer and by hand to a set of l4-inch rolls. A belt conveyor
10 feot long oarriaes the olay to the pug mill, whioh has a ocapacity of 20,000 briok per day.
The olay is out by wire tils cutter and hand-operated brick cutter, The machines are run by
a large single-cylinder diesel, which has a compressed air-starter engine.

Hand-operated 1ift-trucks carry the pallets through elevators to the 3 floors of the
air-drying shed and to the hog-fuel or kiln-heated shed. The same trucks carry the dried
brick to two 25-foot oil-and-steam-fired Stewart ciroular kilns which have a oapaoity of
4,500 b.inoh drain tile and 20,000 brick or 3,000 & by 8 by 12-inch building tile. The two
kilns are fired onoe a week, o0ooling over the weekend, and are emptied and filled on Monday
and Tuesday., They are fired with wood (water smoked) for 72 hours, and with oil for 20 hours,
Exhaust from the top of the kilns 18 drawn by blower to the drying house. When the kilns are
not in operation a hog-fuel-fed boliler furnishes heat for drying, as well as steam for the
0il burners and oil pump.
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MacFarlane Briock Plant (5) Josephine County

Owner and operator:

P. E. MacFarlane, 319 Rogue River Avenue, Grants Pass, Oregon.

Location and area:

E%¥ SE} SW; sec. 24, T. 37 S., R, 8 W,, Jjust south of the summit of Hayes Hill,
The area comprises seven plaocer claims, located March 29, 1333.

History and production:

The plant was eracted in 1939. Produotion at present 1s limited to common brick.
The plant 18 operated intermittently and 1s curre¢ntly produocing only enough brisk to
supply the requirements of Mr. MacFarlane's bricklaying.

Development:

Between two and three acres have been cleared of brush and timber. There 18 a small
olay pit baok of the plant.

Geology:

The clay appears to be the deeply weathered slate of the Galise (?) formation.
It 18 interbedded with a decomposed sandstone. Depth of weathered zone is from 10 to
25 feet, and it appears that there 1s suffioient clay for many years of operation.

Equipment:

Equipment oonsists almost entirely of the brick plant itself. The machinery was pur-
chased from the old Ashland Briock and Tile Company and 18 as follows: a 110=h.p. Leroy
gas motor for a power plant; disintegrator to break clay; Hummer model brick machine; pug
mill; tile outter whioh will out up to 12 by 12 inches; and wire briok cutter. Buildings
oonsist of a 100 by 20-foot drying shed; a 26 by Y40-foot powerhouse; machinery plant is
10 by 12 feet; shop is 20 by 50 feet. All buildings have metal roof for fire proteotion.

Water 1s obtatned from a 40-foot dug well. There is plenty of seoond-growth timber
for firing the kiln.

Klamath Falls Briock and Tile Company (6) Klamath County

Owner and operators:

Mr. Ralph W. Smith; owner, P.0. Box 573, Klamath Falls, Oregon; Mr. Wendell A. Smith,
business manager; and Mr., William R. Smith, plant superintendent.

Location and area:

Montelius Street, Buena Vista Addition, Klamath Falls, Oregon. SW} sec. 19, T, 38 S.,
Rs 9 E, Plant and pits located on 40 acres of deeded land.

History and produstion:

The plant was oonstructed approximately 25 years ago and has been an aotive producer
sinoe that time. Produstion in 1946 consisted of 1,026 tons of building tile, and 1,549,978
ocommon briock. In 1947 the plant produced 1,434 tons of tile and 1,320,289 briock.

Development:

Numerous shallew clay pits have been developed in the area adjacent to the plant.
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Gaologiz

The area in whioh the plant 1s located has been mapped by Moore (1937) as diatomite with
associated tuffs and clays. This formation was questionably assigned to the Pliocene age.

Numerous shallow pits have been developed adjacent to the plant. The "olay™ thus exposed is
very silty and contains some sizeable pleces of float. Most of these are conglomerates and tuffs.

Equipment and process:

Clay 18 mined by a P, and H. shovel and trucked to a large storage shed at the plant.
Equipment includes a granulator pug mill, rolls, dry pan, screens, pug-mill and auger press.
Brick and tile are cut with automatic cutters. Waste heat is used in the drying sheds.
There are two oil-fired kilns, a rectangular downdraft holding approximately 67,000 brick,
and a oiroular downdraft holding about 77,000 brick.

All plant machinery is eleotrioally powered. Production is restricted to oommon brick
and building tile.

Clay processed at the plant 18 somposed of a mixture of approximately 75 percent olay
mined lecally and 25 peroent Lincoln alay, which 1s shipped in by rail from Lincoln, California.
The latter is a high-quality clay, which, when combined with the local clay, produces good
red brick and tile. Thirteen men are employed.

Albany Brick and Tile Company (7) Linn County
(briok and tile)

Owner and operator:

Mr. L. R, Harrison, Albany, Oregon.

Location and area:

East Albany, Just south of U.S. Highway 99-E, in the SEj seo. 5, T. 11 S,, R. 3 W,
The pits cover about 4 acres.

History and production:

The plant was originally built around 1380 by J. S. Morgan, and the Albany Brick and
Tile Company was incorporated in 1912 by Wentworth. Mr, Harrison has been manager and part
owner sinoe 1920, Production has been approximately as follows:

1945 1946 1947
Brick (No.) 70,000 794,000 811,000
Drain tile (feet) 32,000 46,000 69,000
Bullding tile (tona) 310 550 257

Twenty kilns of brick and ten kilns of tile were fired in 1946,

Development and geology:

The clay pits have been exoavated to a depth varying from 6 to 15 feet. The plant lies
at an elevation of 220 feet on the wide alluvial fan near the mouth of the Santiam River.
The clays were probably deposited originally by floodwaters from the Santiam, or they may
have resulted froa an early flood stage of the Willamette River.

Equipment and precass:

Clay 18 dug with a Caterpillar tractor and Presno scraper, and either stored in an open shed
or delivered to a belt that feede the clay machine, whioh oonsists of a pug mill above an extruder.
Both are run by an electric motor and line shafting. Brick and tile are loaded on pallets and on
steel cars to be moved to the drying sheds. The main dry shed 1s 80 by 100 feet, a half of which
(12 traoks) has recently been enclosed and blowers installed for waste heat drying.
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There are three rectangular downdraft kilns, two of which are fired by 8 ports and one
by 6 ports. The two large kilns hold 45,000 brick; the center kiln holds 40,000 brick.
The kilns are water smoked with gas burners to 250° C. and then fired with slabwood; about
20 cords being required per kiln, There are 7 men employed,

oregon Clay Products, Imc. (8) Malhaur County

Owner and operator:

Oregon Clay Products, Inc., Vale, Oregon. This 1s an Oregon corporation with Robert Lytle,
Vale, Oregon, as president. Manager 13 Mr, Ed Hendrix and superintendent 1s Donnis Hon.

Location and area:

Sec., 21, T. 18 S.,, R. 45 E, The property is on U.S. Highway 28 a half a mile from the
Union Pacific Rallroad et Vale. Area consists of 165 acres of deeded land and options on
an additional 60 acres,

History and production:

Clay was worked here by individuals about 30 years ago at which time hand-molded,
sun~-dried brick were made for local consumption. The Oregon Clay Products, Inc., %tested
the deposits and set up the present plant in the spring of 19%6. Production from this
plant has been limited to brick only, Production of common and face brick in 1946 totaled
1,600,000. In 1947, 1,321,900 brick were fired.

GCOIOE!:

Forty 8-inch test holes were drilled by this company und siak to depths of 10 and 12 feet.
One hole went to a depth of 284 feet, All holes reportedly showed solid, gravel-free clay.
The pit dug in the course of subsequent operation of the property has attained a depth of
about 11 feet and has disclosed the top 4 feet to be ‘*heavy™ clay; the next Y4-foot section
1s classed by the operators as a balanced, fine-grade clay; the lowest section tends to
contain an exocss of sand. All thrce typcc arc mixed for plant feed; as the lowest sandy
clay tends to balance the heavier surface clay.

Washburne (1914) shows that the clay ocourring here 13 an integral 6omponent of the
Payette formation., Thisg formatlon 33 a freshowater lacustrine deposit of Tertiary age.

Equipment and process:

A hydraulic 1ift carry-~all tractor is used in the pit for excavation and delivery of
clay to a belt conveyor, A processing unit consisting of rolls and a vibratos screen 1s
on this conveyor line. The c¢lay thus processed is discharged into a hopper which feeds
directly into a pug mill, The pug-mill charge feeds directly to a Brewer No. 9 brick
machine with a capacity of 25,000 brick per 8-hour shift, This produces a stiff-mud type
brick which 1s wire cut to standard size by semi-automatic cutters. All plant machinery
15 eleatrically powered. Pallets of raw brick are stacked in the yards for open-air drying,
with hand carts used for transportation from the cutters to the kilns, Kilns are all up-
draft and fired by slack coal, and include one permanent kiln of 340,000-brick oapacity;
one semi-permanent kiln of 316,000-brick capa¢ity; and two temporary kilns of 217,000 and
77,000-brick capacities,

General information:

The plant 18 well situated with respect to transportation. Precipitation 1s not great
in this area, but is sufficient during the winter and spring months to render operations
impracticable due to muddiness in the pit.
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Donald Briok and Tile Company (9) Marion County
(briok and tile)

Owners and operators:

J. S. Pisher and Son; Donald, Oregon.

Location and area:

The plant is Just south of Donald, 5 miles west of Aurora, in the E}SW[ sec. 17,
T. 4 S4, R. 1 ., at about 180 feet in elevation. The area conaists of 66 acres.

History and production:

The plant was built by Hoekins and Son in 1907, was owned by Goode and Van Hoomissen
in 1913, and has been operated by J. S. Pisher sin¢e that time. During 1945 only 40
kilns were burned; in 1946 the plant started in April and burned 88 kilns, of about
60 tons each.

Development:

There are 3 pits, located from 30 to 200 yards from the plant, covering a total
area of about 15 acrea. The pits average slightly over 6 feet deep. The plant was
operated by 12 men when visited.

Geology:

The plant 18 located upon the nearly level alluviated terrace surface of the Pudding
River basin, on Frenoh Prairie, The Willamette River and Pudding River are incised
100 feet into this surface, the former lying 7 miles to the west and the latter 4 miles
to the east, The gentle initial slope to the northeast of the wide surface is shown
by the long consequent sourses of streams suoh as Mission, Champoeg, and Mill oreeks.

The pits were full of water when visited, but the seotion, according to Pisher,
consistas of 2 feet of soll, 2 feet of gray olay, and 2 feet of sandy subsoil, which is
inocluded in amining.

Equipment and process:

Clay 18 dug by a y-yard gas shovel and carried by a 2-yard dump truck to a storage
shed which has a 5,000-yard eapacity. It 18 loaded from the shed by a Caterpillar D-2
Traxoavator onto the dump truck, which takes it up a ramp above the bin feeding the dis-
integrator rolls. A set of 18-inch rolls beneath the disintegrator delivers the olay
onto a 50=-foot belt to the pug mill. The mill i1s driven by a 75-h.p. elestris motor, the
rolls by a 10=h,.p. motor. Dry ¢lay and grog are pulverized in a 7-inoh Red Devil hammer
mill, and elevatod by air to another bin above the pug mill. The pug mill is a Steele
clayworking machine with a de-airer, operating under 20 pounds vacuum furnished by a
3-h,p. motor and vacuuam pump. It has a capascity of 4,000 4-inch tile or 20 to 25,000
briock per day., Tile 48 ocut by a roetary wire tile cutter, and brick i1s out by a fully
automatic wire brick-cutting machine.

Briok and tile are taken by wheelbarrow and elevator to the 4 floors of the air-
drying shed, where they remain 10 days to 2 montha; or to two heated dry rooms, eaoh
30 by 100 feet, where they remain for 72 houra. Heat from the top of the kilns and heat
from a separate 03l burner ie drawn by a 30-inch fan operated by a 3-h.p. motor to the
dry rooms. The burner takes 6 gallons of oil per hour,

Three circular periodic Stewart oil-fired kilns with an inaide diameter of 22 feet
are fired onoe a week. Each has a oapaoity of 15,000 briok or 9,000 4-inoch tile. The
kilne are fired by wood (water amoked) for 24 hours through 6 ports, and by oil for
24 hours. Thoy then cool for 3 days, leaving 1 day to unstack and 1 day to stack.
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Columbia Brick Works (10) Multnomah County
(face brick, common brick, and tile)

Operator:

Mr. Franzo Olbrich, president, Gresham, Uregon.

Location and area:

The plent 18 located on the Portland Electric Power Company Railroad, 1# miles 3outheast
of Gresham at Hogan Station, in the SWj sec. 14, T. 1 S., R. 3 E., just north of Johnson Creek
at about 350 feet in elevation. The pit lies 2000 feet to the east. Fifty acres, of which
20 aoves has bsen mined, and 20 aores of olay grsund remaln.

History and produstion:

The Columbia Brick Works was founded in 1905, incorporated in 1909, and remained under
the same ownership until August 1948. The plant originally oonsisted of scove kilns; at
present there 18 a bank of 22 Hoffman semi-oontinuous kilns. Production of tile was almost
discontinued during tho war years; later tho following quantities of brick were produced:

19us 1946 1947
Brisck (No.) 3,800,000 3,500,000 5,247,000
Tile (tons) 8,000

Recent work has been done on a lower terrace at plant level, with about 1 aore stripped.
The oclay here is reportedly of lower grade than the upper level.

Geology:

The pit 43 ocut to a depth of about 30 feet in the 400.foot or highest terrace stage of
Pleistooene alluviation. Tho present pit face oonsists of 1 to 2 feet of soil, 10 feet of
8llty yellow clay, 10 feet of gray olay, and 20 feet of yocllow sandy olay. The various grades
of ¢lay at the face are mixed in mining. The clay i8 of transported origin., It was probably
deposited in a stagnant backwater which had been ponded during the 1ce-age flooding and valley-
filling stage of the Columbia drainage. Bedrook aoross Johnson Creek to the southwest oonsists
of Boring lava (Treasher, 1942), and the terrace levels to the southeast at higher elevations
consist of glaclo-fluvial outwash depositz frem the Sandy River drainage.

Equipment and process:

The olay is dug with a j-yard dipper electric shovel, whioh dumps into a 4syard bottome
dump narrow gauge car, hauled by a small gasoline locomotive over 1500 feet of track to the
dry storage shed. Shovel and c¢ar are operated by one man, who makes about 30 trips a day,
delivering an average of 120 oubioc yards of clay.

The dry storage shed was completed sn 1946, and is 80 by 125 feet in size. The pit
car pumps directly into bins from an overhead trestle. A Booopmobile and bulldozer transfer
stored clay inte Uuins.

A 300=foot conveyor belt transports the raw elay to the main plant, where it passes
through rolls and pug mill driven by a 150-h.p. eleetris motor. The semi-auntomatio, rotary
wire brick outter delivers the briock onto a loading belt. Green brick are stacked on steel
drying cars, which are then placed in a tunnel dry shed 93 feet long containing 18 tracks,
and heated by hog fuel firing together with waste heat from the kilns.

The kilns are the ooal«firch}%tBtinuoua Hoffman type. There are 22 chambers 10 by 25 feet

in size, arranged in a simgle row about 270 feet long. They are fired progressively by coal
fed through openings in the top of the ohambors. The hoat from the chambers being fired is
carried into the next kilns to perform the preliminary drying and heating. Wyoming coal is
used, Two blowers supply sufficient draft. Each chamber oontains 214,000 brick, and there are
about 9 kilns fired per week, giving an average monthly production of about 800,000 brieck.
The long storage shed parallels the railroad trask, and is supplied with two sunken roadways

for truck loading.
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Unfired briok are crushed and sacked for "Mortar-Mix." There are a number of oar sheds,
a change room, 01l storage, tool and smithy sheds, and a small offioce building. Thirty men
are employed.

Sylvan Brick Company (11) Multnomah County
(face briok)

Operators:

H. R. Kreitzer, president; Charles E. Jensen, vice-president and general manager,
Sylvan, Oregon,

Location and area:

Just east of Sylvan, and north of State Highway 8 (Canyon Road) on tho west boundary
of Portland, in the oenter of the Sk seo. 6, T. 1 S.,, R. 1 E., at an elevation of about
750 feat. The area oomprises 13 acres.

History and production:

The clay pit at this locality was first opened up by Randles and Kinsey in 1893,
It has boon known by many names, among them "Standard Brick and Tile Company." It was
taken over in 1933 by the Columbia Brick Werks, and in August 1948 became the Sylvan Brick
Company. Produetion during the war years has been restricted to faoce briok, although the
plant 18 equipped to turn out a large variety of tile. Produetion of briok sinoe 1945 is
givan as follows: 4,500,000 in 1945, 7,000,000 in 1946, and 7,000,000 in 1947.

Geolrgy:

Fifty feet of slay 18 exposad in the quarry behind the plant and an additional 187
feet 18 indicated by a well drilled near the plant. The origin of the thick olay section
at Sylvan and of the olays and silts lying upon a weathered surface of Columbia River basalts
in the west Portland hills and farther north has been a subjsst of dissussinn since it was
first dessribad (Diller, 1896). Diller believed that even the deposi+s as high as 660 feet
in elevatinn were Mevidently laid down in water.™ Darton (1909) desaribsd 1t as a loess;
and Treashesr (1942) states that it 18 in part water and in part wind laid. Libbey, Lowry,
and Mascn (1945) believe that the presence of quartzite pebbles in the clay at Sylvan is
oonslusive evidence that it was water laid.

Equipment and process:

The clay 18 excavated with a bulldozer, whith moves it intc a dry storage ehed 100 by
300 feet in size holding several thoueand yards. A belt oconveyor runs beneath the storage
shed, and the raw elay is fed to it by the bulldozer and by hand. It 1s 1lifted and dropped
through a disintegrator and an 18-inoh roll. Prom there it 1s carried by a short belt to
an American pug mill and auger machine. Power 1s supplied by a 150-h.p. eleotrio motor.
A dry pan ocrushes dried clay and spoiled green brick for a dry clay source which 1s carried
by bucket elevator to a bin above the pug mill.

The auger machine has a capacity of 40,000 brick per day; the brick pass through a semi-
automatic wire cutter. Briok are stacked on steel oars, and enter a 2-story tunnel drier by
way of narrow.gauge track and elevator. They remain in the drier about 3 days. The drying
house contains 15 traoks, and is 100 feet long.

From the drier house the brick 1s loaded from both sides into a double row of downdraft
kilns, consisting of 11 units (5 on each side and 1 at the end) eaoh unit being 11 by 40 feet
in size and 12 feet high, with a capacity of 25,000 brick. The dimensions of the row of kilns
are 40 by 230 feet. They are individually fired through 3 ports at each end of each kiln by
€ electric motor-driven Enterprise orude-oil burners. There are 2 electrically driven oil
pumps which supply oil from the large storage tank, and maintain a olosed ocircuit movement
of the oil while the burners are not in operation. About 35 barrels of oil (about $1.98 per
barrel in 1949) 18 required to fire each kiln, and almoet every day 1 kiln 1s finished firing
(25 kiilns during Novembar 1946).
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The periodic¢ kilns operate on a l2-day cycle as follows: 3 days stacking and unstacking,
2 days drying and heating, 2 days firing, 4 days cooling, and 1 day for final cooling with
blower.

The heat from the downdraft kilns 18 carried from the duct beneath the kilns into and
up through the next kiln, where the brick are given preliminary water smoking, drying, and
heating, and is then pulled through a duct to the exhaust fan and stack, Another duct parallel
and below this exhaust duet carries the heat from the cooling kilns to the drier house, thue
tranaferring and using muoh of the waste heat.

A round downdraft or beehive kilny; 32 feet in diameter, is used as an auxiliary for
special work,

Brick from the kilns are astaoked on pallets which are loaded direstly upon trucks by
mean8 of 3-wheeled fork trucks. There 18 a large amount of storage space for finished briock.
Other bulldings contain a lunch room, small office and show room, a wash room, and a machine
shop. Thirty-six men are employed.

Pacific Stoneware Company (12) Multnomah County
dwners:
Mr. L.W.M., Scott and Messrs. A. J. and R. A. Hable.

Location and area:

Plant oocupies 2 acres at 9217 North Peninsular Avenue, Portland, Oregon, near the
center of NW; sec. 9, T. 1 N., R. 1 E.

History und production:

The plant was established in about 1890, and incorporated on November 10, 1909. The
original plant was operated by Borchers and Prale; the present plant was built by T, S. Mann
and family. During 1945 there were fired 27 (?) kilns of flowerpot and stoneware material,
with 12 men employed; during 1946 there were 46 kilns fired, with 22 men employed, The pro-
duction during 1946 of machine-pressed flower pots totaled nearly 2 million; of moulded pots
about one-eighth that number,

Raw material:

Clay is purchased from Willamina Clay Products Company at a rate of about 700 tons per
year; olay 1s also shipped from deposits at Chester and Image, Washington, and from Mayger,
®regon. Loam for flowerpot body is obtained locally from basement excavations. The rate
on ¢lay from Chester (near Spokane) is 21 oents per hundred pounds.* The total amount of
clay used in 1945 was 1142 tons; in 1946, 2040 tons.

Lquipment and process:

Clay 18 unloaded from railroad cars into a oovered shed, from which it 1s shoveled
through apertures directly into two circular blungers., After blunging, the slurry goes
through lawns (screens) to storage tanks beneath the floor of the shop, from which it 1s
punped under pressure into two vertical clay tanks. The oakes of olay from two filter
presses are taken to the 3 Beard flower pot machines and to the hand-mold room on the next
floor above whore there are six molding tables. The steam-heated drying rooms on the base=
ment floor are about 30 by 50 feet; on the floor above, about 30 by 100 feset.

Two downdraft beehive kilns, 30 foet in diameter, hold about 45 tons of clay each. They
are located in the center of the building and are o¢il-fired with 6 burners, the oil being pre-
heated. From 1800 to 2000 gallons of oil are used for each firing. The kiln cycle takes about
1 week, although each kiln 1s only fired once in 14 days. Stacking and unstacking time 1s about
3 days, firing time from 38 to 40 hours, and cooling time about 2 days. Storage of the fin-
ished products 1s in a large room 50 by 130 feet, The entire plant occupies a space 150 feet
square,

- wm W e .
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Monmouth Brick and Tile Company (13) Polk County

Owner and operator:

G. P. Partridge, Monmouth, Oregon.

Location and area:

The plant is located on the east side of U.S. Highway 99-¥ just north of Monmouth city
limits in the Sl{ sec. 24, T, 8 s., R. 5 W., at an elevation of 190 feet. It occupies about
6 acres, of which 4 acres have been stripped.

History and produstion:

The first kiln was built about 1907 by George F. Shew, and the father of the presaent
owner purchased the plant in 1917. A new rectangular kiln was built in 1935. During 1945,
1946, and 1947 the plant has produced the following:

1945 1946 1947
Brick (no.) 30,000 150,000 80,000
Drain tile (ft.) 150,000 280,000 280,000
Building tile {tons) 160 200 200

A total of 70 kilns was fired in this period, with an average of about 30 tons per kiln,
Drain tile is made in 4, 5, 6, 8, 10, and 12-inch sizes; building tile is made in 6 by 8 by
12~inch and in 4 by 8 by 12-inech sizes.

Dayalopment:

Tho old pit of about 3 aeres 1ies south 6f the plant and is from 6 to 10 feet deep.
A new pit northeast of the plant has recently been opened.

Geology:

The sestion exposed in the pit sonsists of 18 to 20 inehes of fine olayey silt, mapped
on the soil maps as Willamette silty oclay loam. It overlias a tan ¢lay which is at least
10 feet thick and may extend considerably deeper than this. Water wells in the vicinity
penaetrate 4 gravelly waterebearing bed at 25 feet. The dmpesit lies on a portion of the
Willamette plain, which in this area slopes eaztward from 10 to 25 feet to the mile.

Equipment and process:

The clay is dug from the pits with a small tractor and Presno scraper, and piled in the
storage shod with a bulldozer, whioh 18 also used to shove 1t into a feed bin equipped with
an automatic screw-feed disintegrator. This screw does preliminary mixing of the olay as it
delivers 1t to a 30-foot feed belt and 1ift whioh supplies the disintegrator rolls. A short
belt carries the slay to a8 J. D. Fate pug mill, The disintegrator and mill.are operated by
a 30-h.p., motor, the sorew by a 15-h.p., motor, After extrusion and cutting, the briek are
loaded on  3-wheeled carts and moved to the outside drier shed 30 by 150 feet in size; the
tile are placed directly on pallets, and 1lifted on two elevators to the upper two floors of
the main drier shed, 50 by 185 feet, which along with the lower floor, has a capacity of about
450 tons of tile. Tile on pallets are moved with the 3-wheeled carts to raised shelves. At
the present time the lower floor of the dry shed 1s being olosed off and will be heated with
waste heat from the kiln.

Dried briok and tile are moved to the two kilne by oart and eleovator. The rectangular
downdraft kiln is 20 by 30 feet in size, and holds about 7,000 drain tile and 20,000 brick.
It is fired to 1800°F., with 6 Enterprise 01l burners, the firing oycla taking about 1 week.
It uses about 1,000 gallons of oil for each firing. The oil storage tank holds 7,000 gallons,

A second kiln is of the beehive type, about 20 feet in diameter. At the present time
the kilns are being water smoked with oil, a new procedure.

The plant employs four or five men.
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Tillamook Clay Works (1k) Tillamook County
(briok and tile)

®wner and operator: R. G. Krebs, Route 2, Box 221, Tillamook, Oregon.

Location:

About 7 miles southeast of Tillamook and 1 mile northeast of U,S. Highway 101 in
the Sw, sec. 10, T. 2 S., R. 9 W.

History and produntion:

The plant was built in 1913 by the father of the present operator, E. G. Krebs, and pro-
duged falrly steadily at the rate of 5 or 6 kilns per year until the laet few yoars, The
present kiln was built in 1937; previcus to that time open or clamp kilns were used. The plant
did not operate in 1945, but in 1946 5 kilns of Y-inch drain tile, a total of 95,000 feet, were
fired. No brick o» building tile were produced. In 1947, 85,000 feet of drain tile was fired,

Development and geology:

The plant i1s located on a low terraced divide between the Trask and Tillamook rivers,
at an elevation of about 80 feet, The clay, as exposed in the pit which covers about 1 acre
and 1s mined to a depth of 12 feet, shows the following section:

Sod % foot

Yellow clay 1-2 feet

Cray clay 1=2 feet

Blue clay b-5 m

Gravel Below 10 to 12 feet

The clay has a very high drying shrinkage, and must be treated carefully.

Equipment and process:

Clay 1is dug with a special rotary digger electriospowered, An overhead tramway with bucket
delivers clay from the pit to a bin above the pug mill, The clay is not otherwise treated be-
fore going to the extruder. The 2-story bullding contains both maohine room and bins, and drying
spaoco with elevators, The mill is powered with a gas engine, Tile are transported by wheelbarrow,

The single, circular downdraft kiln i1s 23 feet in diameter, and can be wood fired at a
rate of abdout 1 kiln per month. Due to the high shrinkage of the clay i1t takes fronm 4% to §
days to water smoke and 1} days to fire. Capacity of the kiln is 19,000 4-ineh tile. Two men
operate the plant.

La Grande Brick Yard (15) Unlon County
(Pormerly Towery Briok & Tile)

gwners: Niela P, Jensen and Jaok L. Jensen, Box 636, La Grande, Oregon.

Location and area:

Seo, 36, T. 2 S,, R. 37 E., on the Grande Ronde River on 17 acres of deeded land.

History and production:

The olay here was first utilized for brick manufacture in the 1890's and intermittent
operations under various ownerships continued fer many years. Between 1921 and 1930 the
property was owned and operated by the Towery Brick & Tile Company. The present owners pur-
chased the property in 1941 but because of the war no attempt was made to rehabilitate or
operate the plant until the summer of 1946. Production since then has been as follows:

1946 19472
Common brick 125,060 180,000
Face brick 25,000 30,000
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Development:

Two small batches of briok were fired for a yield of 150,000 saleable briok, This was
done under a temporary set-up in whioh the plant was located at a new site on the property.
Pit work was aocoomplished by hand methods and executed 8o as to level and otherwi se prepare
the lccation for a larger and permanent plant installation.

Geology:

The owners report the existence of sufficient reserves for many years of sustained,
moderate-scale production. The clay was deposited at the mouth of tho Grande Ronde River
when the valley was a vast inland lake. Only remnants of the original olay deposit remain,
the one at the plant being described as 750 by 30 by 15 feet. Another remnant 18 reported
to exist on the other side of the river.

Equipment and process:

Excavation is accomplished by use of a Caterpillar tractor and plow. A scraper is
used for primary transportation to the grizzly where sand i8 mixed with the olay by hand
in a proportion of 1 yard of sand to 2 yards of clay.

Prom the grizzly trap the mixed feed 15 elevated by a belt conveyor to a roll orushor,
The crushed product 18 delivered by another belt conveyor to an auger mill. No screens were
used during the past season, but it 18 planned to install a shaker screen ahead of the
auger press,

Briok are out by a manually operated wire cutter and stacked 81 to a pallet and hand
carted to open air drying tiers where the brick are allowed to dry for a period of approx~
inately U4 weeks.

Piring has been done in temporary kilns of an average capacity of about 70,000 brick.
Slabwood has been used 'for fuel, Approximately 360,000 #aleable brick, including the batch
to be fired, have been produced at this plant during the two seasons it has operated.

Genaral information:

The climate in the Grande Ronde Valley will permit normal operations for 9 to 10 months
out of the year without serious handicap from snow and freezing. Water is abundant and a
potential supply of slab and cordwood exists nearby. The plant is situated adjacent to the
Union Pacific Railroad and within a few blocks of U.S. Highway 30.

Forest Grove Clay Produots Company (16) Washington County
(brick and tile)

Owner and operators:

Elmer MoCorzaok, Hillsboro, Oregon, owner; S. M. Haney, superintendent; and
Robert K. MoCormaok.

Location and area:

Aalf a mile south of the center of the town of Forest Grove, Jjust west of State
Highway 47, on the north bank of Gales Creek, in the SEZNE} sec, 1, T. 1 S., R. 4 W., at
an elavation of about 160 feet. The property oonsists of about 12 acres.

History:

The plant was originally located at Beaverton, under the name of Clay Products Company,
and was moved to Forest GCrove in about 1921, It was operated by Victor Randall and a
partner named Martin; later by Jake and Otto Shearer until purchased, after lying idle for
2 years, by McCormack in 19kk,

Devslopment and geology:

The clay pit now oocuples over 3 acres immediately north of the plant. It is ¢ut into
the 175-foot terrace, and the bank consists of 15 feet of micaceous clay 8ilt, overlying
5 feet of blue olay; the 2 layers are mixed in mining.
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There are 2 well-~defined terraces at 175 and 200 feet in elevation in the Forest Grove
area, with Gales and Deiry creeks being maturely incised in the older surface to an elevation
of about 150 feet. The period of alluviation, when the clay was deposited, undoubtedly was
late Pleistocene, the clay and 6ilt being largely water laid.

Equipment and process:

The clay, formerly excavated by team and Fresno sc¢raper, is now dug with a small 3-wheeled
Scoopmobile which picks up a l-yard load at the faoe, carries it to a ramp, 1ifts 1t up, and
drops it into a small bin above the primary pug mill. Clay is also stored for winter use in
a 30 by 50-foot shed, from which 1t 13 loaded either by the Scoopmobile or by a g-yard shovel
mounted on a truck chassis.

A large new pug mill and auger machine with de-airer was installed in February 1947,
and the clay 18 delivered from the primary to the secondatry mill by means of belt conveyor,
All machinery iz operatcd by separate olootrio motors. The hand-operated wire brick cutter
delivers tho brisk onto a long belt from whish they are removed manually and stascked on pal-
lots; which are transferred to a ooncrete-block, steam-heated drying house by fork truck.

Brick are oil and steam fired through 8 ports of & sircular kiln 40 feet in diameter whish
holds 80,000 to 90,000 brick, and takes 10 to 14 days to fire. Recently most of the brick have
been fired in scove kilns 30 feet square built under & moveable shed which runs on tracks 120
feet long. These teke about a week te fire, The orude oil 18 supplied from an oil=storage tank,
holding about 12,000 gallons, by steam pumps driven from an oil~-fired boiler. Ten men are
employed.

0. K. Brickyard (17) Washington County

Ownar and operator: FPFred Krebs, owner, and Art Krebs, Sherwood, Oregon, operator.

Location and area:

Just south of Six Corners on west side of U.S. Highway 99-W. The property consists of
about 1% acres.

History and production:

The plant was built about 1921 by Otto Krebs and operated by him until 1942, It was
1dle during World War II, In January 1947 Art Krebs leased the brickworks from Pred Krebs
and reopened the plant. Production wasz confined to 4 months from May through August during
which time 170,000 common brick were fired.

Development:

A clay pit, with a Y-foot face, measuring 200 by 400 feet has been dug into the surface
of a flat several acres in extent. The brick plant has been ercocted on the level floor of
the benoh a short distance west of the highway. Plant operation is normally suspended during
the winter months when the pit becomes too wet to work.

Gealoszg

The pit is in the Pleistocene terrace deposit which covers a large area along the
Tualatin River. Beneath the top U4 feet of usable clay the deposit beoomes too sandy to use.

Equipment and process:

The top U4 inches of soil in the pit is stripped off, uncovering a U4-foot layer of
8ilty clay which is used. The pit clay 18 loaded by hand-shovelling into a dump truck
and hauled to the pug mill which has a capacity of from 5,000 to 6,000 brick per day.
Here it is mixed with "gumbo" obtained from Cedar Creek, which flows Jjust south of the
plant. Clay and gumbo are mixed at a ratio of 5§ to 1.

The brisk are cut with a manually opsrated wire outter and hauled on rubber-tired
carts to the 25 by 75-foot air-drying shed.
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After drylng fer at least a week the brick are stacked in @ scove kiln having a ocapacity
of about 50,000 brick. The kiln 1s fired with slabwood for 10 days. A shed 25 by 50 feet
proteocts the kiln from the weather. A l=ton Ryster fork truok is used to transfer the fired
brick to trucks for delivery.

A 20-h,p. electric motor supplies power to the pug mill. An average of L4 men were em-
ployed during the 4 summer months in 1947.

Soholls Tile Company (18) Washington County
(Groner-Rowell Company, previous to 1926)

Owners and operators: Jesse C. Snyder and Son, Scholls, Oregon.

Location and area:

Just west of State Highway 210, about ; mile north of North Scholls, in the WW{ sec. 10,
T. 2 S., R. 2 ¥, The plant and pit are just north of the Tualatin River. The plant is at
an elevation of about 135 feet, and the floor of the pit 1s about 15 to 20 feet lower in
elevation. The property comprises 21 acres,

Histery and preduction;

The plant was first established in 1902 under the name of Groner-Rowell Company, which
vas sold to Jesse C. Snyder in 1926, who has operated it since that time and reoently has
taken his son into partnership. During the 1946 season the plant produced 75,000 feet of
drain tile; in 1947, 210,000 feet of drain tile and 2,500 building tile. Prewar production
was about 500,000 feet of drain tile per year.

Development:

The clay pit has been excavated to a depth of from 15 to 20 feet in the terrace
surface, over an area of about 6 asres, Six men operate the plant.

Geology:

The deposit 18 losated on the lowermoet, or floodplain, terrace of the Tualatin River;
the present bottomn of the pit being within 4 feet of the normal water level, The plant 1is
on the second terrase, about 10 feet above the lower terrace, which has been slightly ine
oised since lats Pleistocene time by the meandering ¢ourse of the Tualatin River. (Clay in
the pit face consists of about 6 fest of silty clay overlying an equal amount of cleaner
clay. The two are mixed when mined. The deposit prebably originated as a transportsed olay,
laid down during temporary pending of the drainage, and may underlis a large partion of the
wide and relatively flat terrace noerth of the river. Similar deposite undoubtedly could be
found along the rivsr between Ssholla and Hillsboro to the north. Depth to basalt bedroek,
which outorops in Cooper Mountain to the nerth and Chehalem Mountain to the south, is un-
known but may be several hundred fest.

Equipment and prosess:

Clay was formerly loaded by Fresno scraper and ramp into a small ear, which was pulled
by cable up the narrow gauge track 150 yards to the plant. A small bulldozer loads the
clay, and a trestle delivers it to an elevated bin and to a storage shed with a capacity
of 1,500 oublioc yards of raw clay. Thie permits winter operation of the plant.

Machinery in present operation consists of rolls, pug mill, and wire-cutting machine,
run by a 50<h.p. electric motor. New machinery has beon installed to make tile from 3 to
13 inohes in diameter, the larger 14 and 16-inoh sizes are made on the old machine,

Tile are transported from the machine to the 3-story drying housea (40 by 60 and
60 by 90 feet) by wheelbarrow and elevators, where they are air dried from 10 days to a
month. The drying space handles enough tile for 6 kilns, that is from 45,000 to 75,000
tile (of Y-inch and 6-1inoh size),
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After drying, the tile are moved by elevator and wheelbarrow and staoked in two round
kilns, about 20 feet in diameter, whioh have a oolleotive capacity of 15,000 4-inoh tile
or 25,000 6-inch tile.

After loading and sealing, the kilns are wood fired through 6 ports for 24 hours, oil-
and-steam fired with heavy oil for 36 hours, and then allowed to cool for 5 days. The oil
{8 pumped to the burners from an 87-barrel storage tank by means of a steam-operated oil
pump. On an average, each kiln makes 2% firings a month, and requires from 60 to 65 barrels
of oil per firing.

MoMinnville Brick and Tile Factory (19) Yamhill County

Owners and operators: Mr. S. B, Nicoll and Son, MoMinnville, Oregon.

Location and area:

The plant 18 located near the southeast city limits of MoMinnville, beside the Southern
Pacific traecks, at the north edge of the NWj seo. 28, T. U S., R. 4 w, One pit is located
% mile east on the west bank of the Yamhill River; anothsr 18 also on the bank of the river
about half a mile south of the first pit; and a third site 18 located just southwest of the
center of sec. 28 in an open field. Ths terraoce surface upon which the plant and pits are
situated 1ies at an elevation varying from 125 to 150 feet. There are 12 acres in the plant
area, and 15 acres farther east and south on which the slay pits are located.

History and produc:tion:

The plant was established in 1888 by Jacob Seitters, and is thus one of the oldest in
Oregon. During the last few years of World War II the plant was not in oPeration. It
started again in June 1946; during the remainder of that year, it burned 40 kilns, averaging
from 20,000 to 25;000 brick or brick-equivalent per kiln. Actual production ran about 40
percent red rug brick and 60 percent drain tile, the latter being mostly Y4-inoh, although
some other sizes (5, 6, 7, 8, 10, and 12-inch) were made. The produots were a light red in
oolor, unless given a heavy firing.

Development:

At the time the plant was visited (January 1947), the original olay pit, located north and
east of the plant, had been dug over an area of several acres to a depth of 5 to 8 reet, and
was no longer in uso, The second pit farther east was 10 to 14 feet deep on the edge of the
main terrace, and covered about half an acre. The pit farther south was about the same depth,
but less than 50 feet aoross. The new pit site south of tho plant had not yot been opened up.

Geology:

The remarkably level Dayton Prairie, whioh 1lies north of the Amity Hills at an elevation
averaging about 155 fest, i1s incised to a depth of 75 feet by the meandering course of the
Yamhill River, which 1lies in a narrow oanyon, with occasional terrace areas at about 110 feet.
This Dayton surface, according to the map,* i8 composed in its upper elevations of Amity silt
loam, the remainder being Willamette silt loam. In the clay pits, bands about 6 inches thiok
of plastic silty olay alternate with much less plastioc fine mioaceous 8ilt. A few small granite
erratios have been found in the pit. The deposit is oclearly water lain, probably of upper
Pleistocene age, and was deposited in the "Willamette Sound' during flooding of the valley.

Equipment and processg;

Clay 18 excavated with a 3/8-yard Buoyrus-RBrie shovel and truokod to the plant. The olay
is delivered to a granulator pug mill on the upper level, then dropped to a vertical Brandeis-
Brawer brick machine. The former is run by a 40-h.p. motor, the latter by a separate 75-heps
motor, The wire brick outter s hand operated; there ars several tile cutterd for the dif-
ferent sizes,

*
Soil survey of Yamhill County, Oregon: U.S3. Dept., Agr., Bur., Soils, 1920,
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Brick are loaded on pallets and carried by means of 3-wheeled trucks to the lower level
of the air drier. Tile are either taken by wheelbarrow to thes lower levels of the 3 driers,
or lifted by ohain elevator to the upper floor of the sheds. The driers consist of the main
shed, 35 by 110 feet; a smaller shed parallel to it 25 by 100 feet; and & shed 30 by 4@ feet,
the seoond floor of which extends out over the machine room. Ramps extend to the upper floor
of the sheds. The lower floor of the main shed is partitioned off so that 1t can be heated
by waste heat drawn by 2 blowers from the kilns.

Brick and tlle are moved from the driers by hand truck and wheelbarrow to the kilns,
vhieh consist of 2 downdraft beehives, and 1 double-chambered kiln 40 feet square. Each
ki1ln requires about 1 cords of slabwood for water smoking, and then i1s fired with oil burners
using about 1,000 gallons of oil per firing. One of the beehives has 6 burner ports; the
other, 5. The square kiln has 3 ports at the ends of saoh ohamber, 12 in all, of whioh only
6 are used for oil firing. An oil pump keeps the heavy oil in circulation from the 7,000~
gallen storage tanks The total firing cycle amounts to about 1 week,

Brick are removed from the kilns and stacked with a Hyster 1ift truck and pallets;
tile are removed by wheelbarrow and stacked by hand. 4n 80 by 300-foct building for storage
and machine shop is also a part of the plant, Five men are employed.

¥illamine Clay Produects Company (20) Yamhill County
(formerly Pacific Face Brick Company)
Owners:

Willamina Clay Products Company, 1020 S.W. Taylor Street, Portland, Oregonj
0. XK. Edwards, president; G. J. Edwards, vice-president and treasurer; and H. K. Hadley,
superintendent and secretary.

Looation and arem:

The quarry is located on the east side of ¥illamina Creek, 0.8 mile northwest of the
town of Willamina, in the SEf sec. 36, T. 5 S., R. 7 W. The property is at the end of a
spur of the Southern Pacific Railroad, with a siding at the plant. It 18 half a mile from
State Highway 18, about 40 miles northwest of Salem and 56 miles southwest of Portland.
The property covers 53,33 acres,

The company also haz 140 acrez (7 c¢laims) on the northeast portion of Hobart Butte,
15 miles south of Cottage Grove, Lane County, in the SWi sec. 31, T. 22 S., R. 3 W.

History:

The Willamina quarry was first opened in 1907 and was operated until 1917 by 0. K.
Edwards, under the name of Pacifis Face Briok Company. During the period between 1917
and 1924 produstion was intermittent, but operation has been continuous since 1924,

A fire destrcyed much of the plant in 1938. Previous to that time tile and hollow ware,
now no longer made, had been part of the output. In 1945 production oonsisted entirely
of faoe, fire, and oommen brick.

In 1932 0. K. Edwards located mineral claims on Hobart Butte, and subsequently opened
a quarry and excavated pits.

Davelopment and produntion:

Annual totals have varied from 1 to hé million briok a year. About 350 to 400 tona
of clay per year is shipped to the Pacific Stoneware Company-

Between 1932 and 1945 about 15,000 tons of fire clay from Hobart Butte was shipped
to the plant.
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Geeclogy:

The valley of Willamina Creek north and west of Willamina 18 cut in well-badded dark-
gray clay shales, which appear to be folded gently in at least one anticline along an axis
trending east of north. The quarry is located on the east limb of the anticline, where the
shale 18 overiain by mediume- to finee-grained amygadaloidal basalts which are interbedded
towards the base with tuffaceous shale and coarse tuffs. The basalt, which forms the crest
of the ridge, 18 usually weathered throughout, but occasionally it is fresh and shows
ocolumnar structure.

A seotion of the east wall of the quarry (the north wall 1s disturbed and duplicated
by landsliding) 1s as follows:

Dark red 804l . . . o o o o ¢ o o & s s o s o s+ & 6 s+ & e s @ 1-3 fest
Massive, amygadaloidal basalt, mostly deeply weathered . . . o »
Thin-bedded platy shale with a few 6-inech layers of

mas8ive 3hale . . « & o o ¢ o o ¢ ¢ ¢ ¢ o o o o & & o @ 20 7
Medium=grained shale with large nodules e o o ¢ o 8 s = a = 2 ¢
Xassive, fine-grained blue-green tuffaceous sandstone,

grades below 1nt0 . . 4 « ¢ « o o s s s s s s s e s w s 4
Coarse~grained angular tuff, which lies with disoonforamable

contact upocn “ s e o o 6 s o o s o e & & e o & o o s ® 2 n
Blooky and oconchoidally fraoturing dark gray carbonaceous shale,
with some included shale conglomerate and brecoia . . . 30 " plus

The lowest shale bed 1s at least 50 feet thiok, and is the one being mined for oclay.
The upper basalt 18 mined for base for briock, which is made up of 25 percent clay and
75 peroent weathered basalt. The shale is very fine grained, sheared in places, and both
pyrite and gypsum are occasionally present.

The Willamina clay 18 unusual in having both light-fired colors and low fusion.
Clays from this quarry have been desoribed in some detail by Wilson (1923), Wiloox(1935),
and Wilson and Treasher (1938).

Hobart Butte 18 composed chiefly of hydrothermally altered voloanic tuff and breccia
through whish realgar and stibnite are distributed in minor amounts, The olay which has
been quarried came from a capping layer, of unknown depth and extent, which has been
altered to a composition similar to that of kaolinite. The formation is aonsidered to be
a part of the Calapooya of upper Eocene on the basis of the contained fossil leaves (weils
and Waters, 1934).

Equipment and process:

Clay at Willamina is dug by a small power shovel during the summer season, when 7 bins
with a capacity of 250 tons eaoh are filled for use during the rainy season. Altered
basalt may be mined- all year, and makes up 70 to 7?5 percent of the raw material used for
face and common briok. The ¢lay is transported by truocks and delivered dry into the bins
by way of an 18-inch belt 175 feet long, with a rise of over 30 feet, During the summer
season both the bins and the loading belt are by-passed, and the clay is put directly imto
a set of 3 mixing bins which contain the 3 different materials for the different types of
briock made. From the mixer (a Williams hammer mill) the clay goes to the dry pan, where
1t 1s srushed by 2 large rotary mullers, and thence to 2 plano=wire screens by way of
buoket elevator. A fourth very fine vibrating screen is used for fire olay. The soreen
oversize returns to the mixer. The blended and ground clay 1s then carried by belt tc
8 storage bins, whioh hold sufficient material for about 90,000 briok.

The prepared clay 18 drawn from the bing by several belts that feed a master belt sup-
plying the pug 2111, where water 18 added. The 6lay then goes through the presses and to
the off-bearing belts. Pire olay 1s reground in 2 wet pans before it goes to the pug mill,
and also passes through 2 represses for shaping, channeling, and stamping.
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The green brick are loaded into steel cars, which are kept moving by a chain belt, and
are then loaded into 12 drying ovens 100 feet long, taking about 36 to 40 hours to pass
through, The ovens are heated by a large sawdust furnace, with one 12-foot fan for forced
draft and a smaller 6-foot exhaust fan. FPFrom the drying ovens they are stacked in the kiln,
whioh 48 made up of 18 chambers, set in 2 rows. Each chamber is 35 feet long and about
10 feet wide. They are heated by sawdust, fed from above by small cars. Portable heaters
are used to heat the outer ends of each chamber ae it is started up, The chambers are
firod in rotation, the draft from eaoh chamber, as it is fired, passing into the noxt.

Each chamber holds 25,000 brisk, and 1 chamber a day 128 an average rate of operation.

The {inished brick are handled by means of an elevating mathine loader and truok, whioh
movas piles of over a thousand brick at a time without rehandling, and oan stack the plles
3 high. Brick are shipped in railroad oars and by truck to Willamette Valley and Portland
markets, Twenty men are employed,

Hubbard Clay Works* Claokamas County
(tila)

Owner and operator:

S. D. Hostetler and Roy Kenagy, Hubbard, Oregon,

Loocation:

The plant 18 located approximately 3 miles east of Hubbard on the south side of the
Hubbard to Molalla road and on the west bank of Rook Creek,

History, produstion, and equipment:

The Hubbard Clay Works has been in operation since the latter part of 1947, Production
18 reported as 320,589 feet of U-inoh drain tile in 1947. One kiln will hold about 13,000
L-inoh tile.

Equipment consists of a ie-yard quickeway shovel for quarrying purposes, one truok to
transport the clay, a J, C. Steele olay-working maohine (olay press), and a ocutting machine,
One 0il-fircd kiln 18 in operation and another will be completed soon. The drying room 1s
heated from the same souroe that fires the kiln.

Geology:

The quarry which supplies the raw materials for the plant 18 located on Rock Creek
immediately east of the plant, A gray silt, which 1s most probably Willamotte silt of
Pleistooens age, is the material mined.

*
Plant visited in 1949. Located on index map in same general arca as No. 4 (Needy Brick
and Tile Company).
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Results of Testing Oregon Brick and Tile Clays

A good brick and tile clay should have not more than 7 percent firing shrinkage and
7 percent drying shrinkage. It should not bloat, check, warp, or show scumming (uneven
surface bleaching). The color should be even, Tables 2 and 3, which follow, show the
relative physisal properties of some of the Oregon clays that were tested by the Departe
Table 2 shows results of tests on clays from commercial plants. Table 3 ehows
results of similar tests on rav clays of various grades from new localities. Thsse tab-
ulations represent only a small fraction of the total number of clay samples tested by
the Department during the atudy.

ment.

Table 2.
Results of Tests Made on Oregon Commercial Clays from 16 Producers

Index
::? Name of plant ci:{ p:::::cziy* Drying‘ §£§%§§%§= 2100°% 1800§§=:S-22l2§100°1
Vi Albany Brick & Tile Co. c-125 30.5% 7.5% 10.7% 11.3% | Dark red Dark red
11 Sylvan Brick Co. c-57 22,8 5.3 1.1 6.7 Red Brown
10 Columbia Brick Works c-105 23.2 6.9 2.7 3.6 Red Dark red
1 Corvallis Brick & Tile c-127 35.0 9.9 7.0 8.3 Red Dark red
9 Donald Brick & Tile Co. c-109 23,7 6.4 4.5 6.1 Red Dark red
16 Forest Grove Clay
Produets Co, c-107 23,0 5.3 6.1 6.9 Dark red Dark red
19 MoMinnville Brick &
Tile Factory c-116 32.1 8.7 3.4 8.2 Brick red Dark red
3 Molalla Brick & Tile c-111 18.5 7.5 5.2 6.7 Dark red Dark red
13 Monmouth Brick & Tile c'iii 35,7 8.7 2.2 11.0 | Brick red | Dark choc.
2 Monroe Brick & Tile c-126 31.9 7.5 8.1 9,4 Choc. red Dark "
L Needy Brick & Tile Ca. C«110 29.3 8.7 3.5 b4 Brieck red Dark red
17 0. K, Brickyard c-187 32,6 5.9 6.4 8.5 Red brown Red brown
8 Oregon Clay Products c-76 28.1 6.4 1.1 L.y Briok red L
18 Scholls Tile Co. c-106 19.0 943 3.5 4.3 Dark red Dark red
14 Tillamook Clay Works c-124 46.0 13.6 7.3 7.3 Light red Red
20 Willamina Clay Products
(red brick) c-114 28.0 6.4 2,2 6.8 Brick red Choc. red
(fire olay) c-115 23.0 3.1 4. 6.3 White Yellow
(black clay) c-18 36.8 6.4 6.0 9.3 Gray Gray

Average of 2 samples.
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Results of Tests Made on Raw Clays from 30 New Localities

Table 3.

Key Clay Water of Shrinkage Pired oolor

to map numbers plastiocity* Drying* 1800°% 2100°2 1800°+ 2100°%
I A-12 Nonplastic High guff
G A-15%5 High Low Brown
u A=18 Nonplastic Low Ivory
c A=20 Plastic Buff
BB A-30 Plastio White
v A-33 Nonplastio Lovw White
B A-42 Plastic Medium Ivory
DD A=l5 High Low Brown
K c-11 37.1% 3.1% 3.2% 11.5% Ivory Ivory
A c-12 Plastic 12,0 1.1 Red -
Ad c-17 Plastic 11.0 1.1 Brown -
S c-U4s by, 1 9,3 2.3 13.6 Cream Creanm
T c-47 41.8 7.1 15.0 22,1 Brown Gray
P c-58 22,9 6.4 0.0 3.2 Buff Salmon
L C-59 32,0 10.5 2.3 8.3 Light rad Dark rad
H c-65 31.0 8.7 2,2 7.0 Buff Reddish buff
X c-78 22.4 8.7 0.0 1.1 Buff Red
£ c-84 29.7 8.7 1.1 9.8 Red Red
Q c-8s 34,2 11.1 2.3 Red awe
R c-129 39.0 12,4 3.5 4.7 Light red Dark red
S c-131 21.0 7.0 S5e7 9.3 Briock red Choe, brown
Y c-135 3k.0 8.0 1.1 5.7 Light red Dark read
J c-138 30.8 9.9 1.1 1.1 Light red Dark red
cc 0-145 38.6 8.7 1.1 12,2 Light red Dark red
A ¢-152 30.0 7-5 0.0 11.0 Light red Dark red
D c-156 39.0 11.1 1.1 3.5 Pink Red
M c-158 56,0 12,4 1.2 11,3 Pink Yellow

c-159 55.3 17.6 2.4 7.7 Buff Salmon
N c-174 42,8 9.9 0.0 3.4 Briock red Dark red
L c-176 7.5 1.1 L5 Cream Buff
L c-177 34.0 745 0.0 3.4 Pale salmon Med. salmon
F c-178 36.4 11.1 2.3 6.0 Briok red Dark red
J C-179 L2.0 12,4 1,2 2.3 Brick red Dark red
*

Average of 2 aampleo.
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