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FOREV'IORD 

Many people, now livi ng in Oregon, do not realize that back in 1904 
and 1905 the homes and offices of the San Francisco Bay district of Cal­
ifornia were h eated by coal shipped from the Coos Bay district. In those 
days Oregon coal production totaled over 100,000 tons a year. 

Much of the coal was loaded on coastwise steamers at docks within a 
few hundred feet of the portals of the coal mines. About the same time 
the Southern Pacific Railroad was mining coal for its steam locomotives 
from its own mine. It is u nderstood that thi s  property, the Beaver Hill 
mine, was developed to a depth of more than 2,000 feet do•� the dip. 

The advent of petroleum and natural gas ( the latter piped directly 
to the San Francisco Bay district and sold at a very low figure) has wip­
ed out that region as a market for Oregon coals. Oil also displaced 
coal for use by the Southern Pacific. At present oil is perhaps the 
most popular fuel for domestic heating in the metropolitan area of Port­
land, not bec�use it is cheaper but because it is easier to use. 

In recent years Oregon coal production has averaged around 8 or 10 
thousand tons per year and supplies only a market in the vicinity of the 
mines t�emsel ves; moreover, Oregon coal has had to compete with hogged 
fuel, which is virtually a waste product. 

Hogged fuel 1/ now seems t o be growing slightly more costly as the 

forests are cut back, and owing to labor trouble t he supply has been un-­
satisfactory at some points. For these reasons, there is evidence that 
in the Coos Bay district there is some change-over from hogged fuel to 
coaL 

The Oregon State Department of Geology and Mineral Industries, wish­
ing to obtain essential facts in r egard to Oregon coals, in order to be 
in a position to encourage more widespread utilization of this important 
natural resource, was fortunate in making a co operative arrangement with 

"t he Federal Bureau of Mines for a factual study of the better known 

Oregon coal fields and veins th at were accessible fo r sampling and studyo 

'JJ - Aocording to the chapter on Fuels in the Mechanical Engineers' 
Handbook, 11Hogged fuel is sawmill refuse that has been fed through a 
d isintegrator or 1 hog ' by which the various sizes and forms are reduced 
to a practically uniform size or chips, or rather shreds. In this con­
dition it can be handled much more conveniently and fired with higher ef­
ficiency" it is sold in 'units' of 200 cubic feet. Sawmills usually 
have a surplus above their own requiremen ts f or power of about i unit for 
each 1,000 feet of logs handled" The a verage unit of 200 cubic feet 
weighs 4, 000 pounds and contains 42 percent moisture" Sawdust is sold. 

in similar 'units"'. 
-iii-



This department bore the expense of the field work conducted by 
engineers of both organizations, and the Bureau o f  Mines carried out 
and assumed t he cost of the laboratory studies. 

This bulletin covers the result of recent investigat ions o f  
Oregon coals. Analyses, t he results of burn ing tests, and other 
t echnical data are included, as well as conclusions that should tend 
to change what might be described as a defeatist attitude toward our 
coals on the part of many people in Oregon. In our opinion our 
coals will be an increasingly valuable mineral resource in this 
St ate. 

Portland, Oregon, 
February 1940 

Earl K. Nixon, Director 
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ANALYSES AND OTHER PRO�TIES OF OREGON COALS 
AS RELA.TED TO THEIR UTILIZATION 

By H. F. Yancey y and M. R. Geer }} 

INI'RODUCTION 

Large reserves of co al , situated for the most part convenient to cheap 
tidewater transportation, co nsti tut e one of Oreg on' s important miner al re­
so urces, yet the present production of coal in the State is r estricted to 
that r equired to meet a small lo cal demand. Thus, a potentially valuable 
industry stands essential ly undeveloped, largely because of the compet itive 
posi tion of Oreg on coal in the fuel market of the State - a market in which 
fuel oil, wood fuel , water power, and coal from other States compete active­
l y  with it. 

Any attempt to broaden the market for local coal s in the face of this 
competition wil l be more likely to be succ essful if guided by sound knowledge 
of their physical and chemical prop erti es . These properties affect the per­
formance of coal in every one of it s uses and therefore can be mad e to serve 
as invaluable guid es in dir ecting a particular coal toward the specific use or 
uses for which it is best adapted . 

Purpose and Scope 

The investig at ion herein recorded was undertaken wi th the objectiv e of 
making availa ble to producers , con sumers , and t he general publi c detailed in­

formation on the physical and c hemi cal properties of the c0als currently mined 
in Oregon. Toward this. end ,  samp les were collected at the seven operating 
properties in the State and at two prospect s , and each coal was subjected to 
standardized labor atory tests. These tests inc luded chemical analyses , both 
proximate and ultimate , and determination of heating value ; friability t ests 
to determine resistanc e to breakage or degradation in size on handl ing ; slack­
ing or weathering tests to measure the tendency to slack or d isint egr ate on 
exposure to the weather after mining; and determination of the yields of prod ­

ucts o btained by low-temperature carbonization. In addition, one coal was 
selected for a lab oratory hydrogenat ion test to det ermi ne its suitabili ty for 
liquefac tion by this process, and one coal was sub j ected to float-and-sink 
t est s to e stimate the feasib i l ity of cleaning it mechanic ally . Burning 
tests were made of tw o coals, using an overfeed-type dome stic stoker. 

y - Supervising engineer , Northwest Experiment Statio n , Bureau of Mines, 
Seattle , Wash. 

2./ - Junior mining engineer, North1'1est Exper iment Station. 
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ANALYSES AND O'IHER PROPERTIES OF OREGON COALS 

COAL FIELDS OF OREGON 

The occurrence of coal has been noted at numerous localities in western 
Oregon, frou the Columbia River on the north to central Curry County on the 
south, and several deposits are known in the central and eastern parts of the 
State. The Federal Geological Survey has investigated and reported on the 

3 

more prominent coal fields, but little is known of the other areas. The fol­
lowing brief descriptions of the coal fields of the State have been drawn large­
ly from publications of the Geological Survey, and wherever possible references 
to t he more complete and detailed original reports have been included. 

Coos Bay Field 

The Coos Bay field, situated on the coast in southwestern Coos County is 
roughly 30 miles in length north and south, and ll miles in width at its 
broade·st part; it embraces an area of about 250 sq_uare miles. From the stand­
point of both production and reserves it is by far the most important field in 
the State and is the onl y field from which coal has been produced on a commer­
cial scale. 

The geology of the field has been described by Diller and others in several 
reports.4/ Structurally·the field is composed of two arches or anticlines sap� 
arating four basins in which the coal-bearing measures occur. Folding of the 
strata has been moderate; dips of over 450 are rare and faults of large displace­
ment uncommon. The Arago formation in which the coal beds are found is composed 

of sandstones and shales of Eocene age, the sandstones predominat ing near the 
coal beds. 

The difficulty of correlating the s·trata of one basin with those of anoth­
er, or even with those exposed at other points in the same basin, prevents more 
than a mere estimate of the total number of beds present in the field. At 
most points two to five or more beds are known. The Newport bed, called the 
Beaver Hill in some localities, has been the most productive and is being work­
ed now at two mines. Other of the more important beds still being worked are 
the Southport and the Riverton or Timon. In ge neral, the beds are 4 to 7 feet 
or more thick and are composed of benches of clean coal separated by rather 
th ick partings of clay or soft shale; bone or impure coal occurs locally in 
varying amounts within the workable benches of coal and freq_uently over·- or 
under-lies the minable portion of the bed. 

Diller, J. S., The Coos Bay Coal Field, Oregon: Geol. Survey 19th Anno 
Rept., part 3, 1897-98, pp. 315-376. 

�iller, J, S., and Pishel, M. A., Preliminary Report on the Coos Bay 
Coal Field, Oregon: Geol. Survey Bull. 43lb. 1911, 38 pp. 

Diller, J. S., Coos Bay Folio (No. 73}: Geol. survey Gaol. Atlas of 
the United States, 1901, 5 pp. 

Smith, George Otis, The Coal Field of the Pacif ic Coast: Geol. Survey 
22d 1\nn .  Rept., part 3, 1900-1901, pp. 505-512. 
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Eden Ridge Field 

The Eden Ridge field is situated at the southwestern end of Eden Ridge in 
southern Coos County, 2.5 m:Ues east of the coast and just north of the Rogue 
River Divide in Tps. 32 and 33 So, R.ll W. The area ov er whi.ch the coal beds 
had been mapped is less than 10 sq_uare miles, but additional exposures,outside 
this area indicate that the field probably is of much greater extent. 

As the only dep osit of bit��inous coal known in Oregon, Eden Ridge was ex­
plored with considerable enthusiasm over 30 years ago. Although the field had 
bee n prospected extensively before 1910, it is still ac cessi ble only by trail, 
and no c oal has ever been produced commercially. 

The geology of the field has been described by Lesher 2f. The coals, like 
thos e of the Coos Bay field 25 miles nort hwest , occur in an Eocene formation known 
as the Arago. At Eden Ridge the strata have been tilted into a shallow ellipti­

cal basin, around whose edges the coal seams outcrop. Moderate dips of 150 or 
less prevail over most of the area. Four faults cut the strata in the basin, 
and a maximum vertical displacement of 800 feet was observed at one point. 

Seven beds of coal are exposed in the field. The upper three have been 
mapped in some detail, b ut the lmver beds (which presumab ly are of greater areal 
extent ) have not been traced. The beds average about 6 feet in th ickness but 
contain an unusual amount of impurities associated with the coal. Shale, bone, 
and coal grade into each other both vertically and horizontally, and be nches of 
clean coal over 1 foot thick are rare" According to Lesher , one of the beds 

exposed in Sq_uaw Basi n is of different charact er , however; it conta ins over 5 
feet of clean coal accompanied by only a 4-inch parting of clay. 

The fact that commercial development did not follow the extensive prospect ­
ing of this f ield , even though the coal is higher in rank than that mi ned at 
Coos Bay, is mute evidence of the discouraging character of most of the beds. 

Eckley and Shast a Costa Fields 

Coal has been found in no rthe rn Curry County along the Sixes River in the 
vicinity of Sugarloaf Mountain and the town of Eckley, as well as at the mouth 
of Shasta Costa Creek on the Rogue River near the town of Agness. In these 
localities coal is found near the base of the Arago formation and is therefore 
of Eocene age. The Arago f ormati on is not continuous between Eckley and Shasta 

Costa Creek, and hence the two occurrences of coal are considered as separate 

f ields . The geo logy of the districts has been described briefly by Diller � · 

In neither locality has enough prospecting been done to determine either 

the areal extent of the beds or their workability. At Eckley the beds have 

2/ - Lesher, O. E., The Eden Ridge Coal FieJd1 Coos County, Oregon: Gaol. Survey 
Bull. 541-I, 1914, pp.23-42. 

�-Diller, J. s., Port Orford Folio (No.89)� Gaol. Survey Geol.Atlas of the 
United Sta t es , 1903, 7 pp. 
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been crushe d and displaced so badly that not even their true thickne ss has been 
established. At Shasta Costa Creek the structure is less complex, b ut the 
coal is of poore r quality. 

Rogue River V alley Field 

A belt of coal-bearing strata several miles wide and nearly 100 miles long 
occurs in the vall ey of the Rogue River between the Cascade an d  Klamath Mountain 
r anges in southwestern Oregon. The belt begins on the north near Evans Creek 
in T.;; S., R.2 W., and extends southwesterly through the Siskiyou Mountai n Di­
vide into C alifornia. The coals have bee n prospected in the vicin ity of Ash­
land, at points east of Medford, and on Evans Creek. Some coal h as been pro­
duced for local consumption from time to time, particularly at properties near 
Medford. 

This field also has been described briefly by Diller. 1/ ·Exploratory 
work has not been exte nsive enough to determine the geologic structure of the 
area, the number and exten t of the beds, Continuity of a particu lar bed over 
the entire le ngth of the field is improbable, a more likely circumstance being 
the occurrence of a number of beds having o nly limited extent. The coal occurs 
in the Umpqua formation, which is of Eocene age. 

The characteristic feature of the beds in this field is the unusually large 
nwnber of partings or bands of impurity that accompany the coal. Bands of coal, 
generally not over 6 inches in thickness, are interstratified with partings of 
shale, carbonaceous shale, and bone throughout the entire thickness of the beds, 
As r�ny as 60 separate and distinct strat a may be identified in a be d 12 feet 
thick; the number and thickness of the bands of impurity equal or exceed those 
of the coal bands. 

At most points th e beds dip gently northeastward, and the few faults noted 
are not of great displacement, Diller noted an increase in the quantity and 
quality of the coal i n  the be ds as they are followed northeasterly down the dip. 

Other Coal Depos1ts 

The foregoi ng are the better known fields of Oregon - tho se in which devel­
opme nt or prospecting has established the presence of coal over a considerable 
area. In addition to th ese fields, there are within the State a number of lo­
calities at which coal has been found but has not been prospected thoroughly 
enough to assure its extent. Coal occurs e ast of Salem in Marion Cou nty, near 
Wilhoit in Clackamas County, in the vicinity of Heppner in Morrow County, and 
near St. Helens in Columbia County; it is also reported in Cl atsop, Tillamook, 
and Lincol n Counties, 

----------� 

']/ - Diller, J. S. , The Rogue River Valley Coal Fiel d, Oregon: GeoL Survey 
BulL 341, 1909, PPo 401·-405. 
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PRODUCTION AND RESERVES 

Production of coal from the Coos Bay f i eld, the only field in Oregon from 
wh ich coal has been produced commercially, was begun about 18.5.5. Table 1 shows 
the annual production from 1880 to 1920. By 1880, the earli est year for which 
data are available, annual output had reached over 40,000 tons , and during the 
following 15 years it ranged f rom 30,000 to 75,000 tons. In 1896 and 1897 the 
yearly production r eached 100,000 tons, a figure not exceeded aga i n  until 1904, 
the year of maximum production, in which 111,540 tons were mined. The record 

sinc e 1905 is one of generally d ec lining output , and although no published fig­
ures are available for years leter than 1920, an estimate places t he produc ti on 
in 1938 at less than 10,000 tons .� 

In none of the Oregon coal fields except the 

development to justify an estimate of reserves. 
reserves of that field to be 1,000,000,000 tons. 

beginning of mining to the close of 1920, namely, 
than 0.3 percent of the estimated reserves. 

Table !.--Production of coal in Ore�on, 

Coos Bay has there been enough 
Campbell 9/ has estimated the 

The to tal production from the 
2,380,000 tons , is thus less 

net tons, 1880-1920.):/ 

Year Pro duction Year Product ion Year Product io n 

1880 43,205 1895 73,68.5 1910 
1881 33,600 1896 101,721 1911 
1882 3.5,000 1897 107,289 1912 
1883 40,000 1898 .58,184 1913 
1884 4.5,000 1899 86,888 1914 

188.5 .50,000 1900 .58,864 191.5 
1886 4.5,000 1901 69,011 1916 

1887 37,696 1902 6,5,648 1917 
1888 7.5,000 1903 91,144 1918 

1889 64,3.59 1904 111,.540 1919 

1890 61,.514 190.5 109,641 1920 
1891 .51,826 1906 79,731 
1892 34,661 1907 70,981 
1893 41,68} 1908 86,2.59 
1894 47,521 1909 87,276 

y Data from Mineral Resources, Bureau of Mines, 
1924, pp . .588-.589. 

�-Libbey, F. W., Progress Report on Coos Bay Coal Field: Oregon State 
Department of Geology and Mineral Industries, Bull.2 , 1938, p.9 

67,533 

46,661 
41,637 
46,063 
.51,5.58 

39,231 
42,.592 
28,327 
13,328 

18�739 

20,717 

1/ - Campbell, M. R. , The Coal Resources of t he Vtorld: 12th Internat . Geol. 
Cong., 1913, p . .538. 
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DESCRIPTION OF MINES 

In the br ief descriptions that follow there is included for each property 
sampled the places in the mine at which samples were taken, detailed sections of 
the bed at these points, and notations showing what portions of the bed were in­
cluded in each sample. In addition , descriptions of the mines themselves and 
the methods employed in mining and preparing the coal at each are given . 

Southport Min e  

The Southport mine, operated by James H. Flanagan, is situated 6 miles south 
of Marshfield in the coos Bay field of Coos County. Present workings are in the 
NE-;f sec.22, T.26 s., R.l} W • .  but the portal is in the S:Ei of the section, at an 
elevation of 105 feet. The mine is sit uated 1/2 mile from possible rail and 
water transportation on the Southern Pacific R.R. and Isthmus Slough, respective ­

ly, and the same distance from the highway. 

The Southport bed, in · which the mine operates , is a member of the Arago for­
mation and at this point strikes N.2oo E. and dips 80E. The bed was measured 
and sampled May 27, 193 3 , by S. H. Aah and May 3, 193 9, by M. R. Geer and J. E. 
Morrison , as d,escribed below : 

Sections of Southport Bed in southport Mine 

Section A B 
Laboratory No. - �-----------...:A;.;;.-....:9�0:..;.0&..5 ..,..8 _____ ...;B;;..-_4;.;:0.;:.0.;:.27.:..-__ 

Roof, hard, smooth sandstone: 

Bony . . . o • • o • o 

Coal, sulphur streaks 
Coal, firm . . . . . . 
Bony o • • • •  

Shale parting, sandy , soft 
Coal, firm . . • • •  o 

Coal; sulphur streaks. 
Coal . . . . o • 

coal, bony, hard . . .  

Floor, sandstone, overlain by 
soft shale or bone 

Thickness of bed 
Thickness in sample 

.! Not included in sample 

Ft. 

1 

2 

.5 
3 

in • 

.! 2i 
.!2 

5 
!.1 
!:.8 

6 

1/2 
11 

Ft. 

1 

1 

4 
3 

in. 

.!8 
4 
1-1/4 
8-1/4 
3-1/2 

4 
8 

Section A was taken in the Morrisoul room, 2,3 0 0  feet from the portal. Sec­
tion B was taken in 9 room pillar , 1st north entry above th e counter, 2 ,400 feet 
northwest of the portal. Cover at these points is 60 to 80 feet . 
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Mining at this property dates back nearly 60 years, and during its life the 
mine has b een developed by a system of drifts, slopes, and inclines aggregating 
over 6,000 feet in length . The room-and-pillar system of mining is used, with 
entries or drifts driven roughly on the strike of the bed and rooms turned to 
the rise. Coal is mined by cutting out by hand the soft shale parting, which 
is gobbed, and then breaking out the upper and lower benches of coal with picks 
and wedges. Some black powder is used where necessary. 

The output of the mine, which averaged 10 tons per day in 19}8, is brought 

to the tipple in trips of two 1-ton cars, where it is passed over }-inch round­
hole, )/4-inch bar� and 5/8-inch square-hole scre ens to produce egg, nut, pea, 
and qlack sizes, all of which are sprayed with water to remove fine-size, adher­

ir:'· J..mpuri ties that detract from the appearance of the coal. 

Thomas Mine 

The Thomas mine, ope rated by the Thomas Coal Co., is situated 10 miles sou th 
of Marshfield in the Coos Bay f ield of Coos County, in SEi sec.9, T,27 S., Rcl} W., 
at an ele vat ion of 200 feet. It is 1 mile from a possible rail connection with 
the Southern Pacific R.R. and.a similar distance from the highway. 

The Beaver Hill bed in which the mine operates is a member of the Arago for­
mation and at this point strikes N.40oE. and dips 30°E. The bed was measured and 
sampled at the face of 13 room, 60 feet above the gangway and 600 feet north of 
the portal, by M. R. Geer and J. E. Morrison, May 5, J939. CovP.r Rt. this point 
was 100 feet . The section of the bed is shown below: 

Section of Beaver H1ll Bed 1n Thomas Mine 

Laboratory No. 

Roof, soft shale 

Coal ( immediate roof } 
Clay, firm 
Coal, bony 
Clay 
Coal 
Bone, soft 
Clay, firm 
Bone , soft 
Coal, some bony 

, .. 

Bone (immediate floor ) . 

Floor, shale 

Thickness of bed 
Thickness in sample 

!. Not included in sample 

!.1 

2 

1 

7 
4 

B-40028 

.! 4 
.!.. 1-1/2 
!. 1-1/4 

10 
.!.2 
.!.8 

.!.2 

6 
.!.8 

6-·3/4 
4 



Southport Mine. 

VieYIS of track, tipple, 
and bunker. 
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Room-and-pillar mini ng is practiced, with rooms turned up the pitch from a 
drift 650 feet in length driven northeasterly along the strike of t he bed. The 
dip of the bed, 30°, is adequate to allow t he use of chutes lined with sheet iron 
to convey coal from the room face to the gangway. The soft shale roof of the bed 
must be protected by leaving up about 1 foot of roof coal; and, s imilarly, bony 
coal is left �s the immediate floor. The remainder of the bed is mined by c utt ing 
out by handa��bbing the center mining s eam of bone and clay and then removing the 
upper and lower benches of coal by pick . Only a little stumping pow der is used. 
From 6 to 10 inches of bony coal and clay underlying the roof coal i s  taken down 
with the upper bench and gabbed, 

At the tipple the prod uct ion of t he mi ne, which ave raged 10 t ons per day in 
1938, is passed over 3-inch bar, 1-1/2 inch round-hole, and 3/8-inch round-ho le 
stationary screens to pr oduce lump, nut, pea, and slack sizes for the market . 

Over land Mine 
. 

The Overland mine, operated by the Overland Coal Co., is situated in the 
Coos Bay field , Coos County, 10 miles south of Marshfield. It is 1-1/2 miles 
from possible rail and wat er t ransportati on on the Southern Pacific R.R. and 
Isthmus Slo ugh , respectively, and a like distance from the highway. 

The Beaver Hill bed , in which the mine operates, is a member of the Arago 
formation and at this point st rikes N.200E. and d ips 300SE. The bed was meas­
ured and sampled at two points by M. R. Geer and J. E. Morrison on May 8 , 1939, 
as described below: 

Sections of Beaver Hill Bed in Overland mine 

Sec t ion A B 

Laboratory No, B-40064 B-4006.5 

Roof, soft shale . underlain by 
8 i nches of bone Ft. in. Ft. in. 

Bone (immediate roof ) �8 �8 
Clay parting, firm !a 6-1/2 !a6 

Bone ' �2 .!! 2 
Clay parting, firm !!. 1-}/4 �2 
Coal, hard, bright 2 5-1/2 10-1/2 
Nigger head ' !!. 2-1/2 
Coal, hard, bright 1 .5 
Bone, s oft .a.2 
Clay mini ng , firm .a.9 !alO 

Bone , soft !!.1 
Coal, some bony 1 :; 
Coal, dull 9 
Bone a 8 -
Bone ( immed iate floor ) �0 �0 

Floor, shale , overlai n by 10 inches of bone 
Thickness of bed 7 3/4 7 1 
Thickness in sample 3 8-1/2 3 1/2 

�Not lncluded in sample 

--·-< � ..... -�--� 
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Section A was taken at the face of No. 1 room , 100 feet above the 1st south 
entry and 95 feet south of the slope; cover at this point was 150 feet . Section 
B was taken in No. 4 room neck, 1st south entry, 250 feet south of the slope; 
cover here was 225 feet. The analysis of a c o mposit e sample made by combining 
samples B-40064 ( section A) and B-40065 ( section B) is given under labo ratory 
No. B-40066. 

Two earlier mines on this property, which are now abandoned, were drift 
mines. The present mine is a slope operation. From the portal at an elevation 
of 175 feet the slope is driven on th e full dip of the bed (which averages 30° 
but is locally as high as 46°) for a distance of 400 feet. From the slo pe bottom 
the 1st south entry has been turned off and at the time of sampling had been driv­

en a distance of 250 feet . Room-and-pillar mining is followed, with rooms 30 
feet wide on 50-foot cent ers turned up the pitch from the entry. Sheet�-iron­
lined chutes carry the coal from the room faces to the gangway, where it is Joad­
ed into cars, trammed by hand to the slope bottom, and hoi sted to the surface in 
two-car trips . 

In mining, about 8 inches of material ranging from bone to bony coal is left 
up to protect the soft shale roof, and 10 inches of bone, which provides a smoot h 
mining floor, is left down. The remainder of the bed is extracted by first cut­
ting out by hand the center band of clay and bone, which is gabbed, and then 
breaking out the u pper and lower benches of coal by picking. Only a li t tle pow�­

der is required . Some 16 inches of bone and clay lying directly under the 
roof co al must be taken down and gobbed. 

On the surface the coal is dropped by rope down an incline to the tipple, 
where it is sprayed with water as it is passed over 1-3/4 inch bar, l-l/4-inch 
square-hole, and 7/8-inch square-hole stationary screens to produce lump, nut, 
pea, and slack sizes for the market. The production of the mine averaged 15 
tons per day in 1938. 

Alpine Mine 

The Alpine mine, operated by the Alpine coal Co., is situated in the Coos 
Bay field of coos Count y , 1/2 mile west of Riverton in NW! sec.l7, T,28 S., 
R.l3 W., and adjacent to the Coquille River, wh ich is nav igable at this point. 

The Riverton bed, in which the mine operates , is a member of t he Arago for­
mation and at this point strikes N.23oE. and dips 11°E. The bed wes measured 
and sampled at two po int s by M. R. Geer and J. E. Morrison, May 4 and 5 , 1939, 
as described below: 



Alpine Mine 

Upper, entrance to slope. 

Lower, view of track from 
slope to bunker; 
U.S.Highway 101 and 
Coquille River in 
background. 
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Sections of Riverton Bed in Alpine mine. 

Section 
Laboratory No. 

Roof, soft to firm sandstone, under-

--�-·A-·"·�-�--�---;B::-----
-- B_-�0029 B-400..,.,3_ 0 __ _ 

lain by 1 to 20 inches of shale and bone: Ft. in. Ft. in 

b 
. 

Shale , brown -· . . . 
Bone, coal streaks �. 
Coal, bone streaks 
Coal 
Bone 
Coal 
Bone 
Shale, firm .. 
Coal· . • • . •  

Floor, 10 inches of smooth shale 
underla in by sandstone. 

Thickness of bed 
Thickness in sample 

2 

3 
3 

�1 

4-1/2 
7 

�2 
3 

�1 

1 

7-l/2 
3-1/2 

7 
�2 

7 

�1 
1 6 

4 
2 

7 
8 

------ ��···��-·----------

� Not included in sample. 
Immediate roof in Section A. 

0 Immediate roof in section B. 

Section A was taken in the crosscut connecting the slope and aircourse bet­
ween the 4th and 5th south entries, 650 feet from the portal, Section B was 
taken a t  the face of the slope, 750 feet from the portal. Cover at these points 
was about 140 feet. The ultimate analysis of a composite sample made by com­
bining samples: B-40029 (saction A) and B-40030 ( section B) is given under labor ­
atory No. B-4003 1. 

The mine is opened by a slope started from an elevation of 100 feet and 
driven, at the time of sampling, 750 feet on the full dip of the bed. Entries 
driven both north and south from the slope and aggregating 4,000 feet in length 
have developed the property . From the entries rooms 25 to 40 feet wide on 65-
foot centers are driven up the pitch to a depth of 200 feet . A small electric 
hoist on the entry, fromwhich a rope is carried around a sheave at the room 
face, provides power for pulling empty cars up the rooms. Cars holding 1,500 
pounds of c oal are gathered on the entry by mules, hauled to the slope, and 
hoisted in two-car trips. Pillar recovery is limited to about 50 percent by 
the nature of the roof, which is a massive but somewhat loosely consolidated 
sandstone that caves badly during p illar extraction. The seam is mined by cut­
ting out by hand the center 7-inch bench of coal with its enclosing bone bands; 
the upper and lower benches of coal can then be picked out without shooting. 

At the tipple the coal is sprayed with water as it is passed over improvised 
vibrating screens having 3 - inch round-hole, l-inch square-hole, and 1/8-inch 
square -hole openings to produce lump (which is han d-picked on the screen) n ut, 
pea, and buckwheat sizes. The mine averaged 20 tons per day in 1938. 
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Gilbert Mine 

The Gilbert mine is in t he Coo s Bay f ield , Coo s County , 3 miles west of Co­
quille in the NWi-BWi s e c . 3 ,  T , 2 8 S . , R . l 3  W . , at an elevat io n of 1.50 feet . 

The mi ne is d evelopi ng t he upper port ion o f  an unnamed bed , whi ch s t rike s  
N . 6,50 E .  and. d i p s  2,50 SE .  The e x posed port ion o f  the be d was mea sured and s ampled 
in the 1st entry , 40 f e et south o f  the s lope , by M. R .  Gear and J. E .  Morriso n ,  
May 6 ,  1 939 , a s  d e s cribed b e low : 

Sect ion of upper b e nc h  of unnamed bed in Gi lbert mine 

----- � ·  

Laboratory No . 

Roof , smooth sandstone : 

Bone , c oal streaks 
Shale , f irm 
Coal , friable 
Shale , gray , hard 
Coal , hard 

Floor , imme d iat e , s oft car­

bonace ous s hale , underlain 
by 10 f eet of bone , s hale , 
and coal , interstrat i f i e d . 

Thi ckne s s  of b ench 
Thi � kness in s ample 

� Not includ ed in sample 

B-40026  

Ft . i n . 

.!:. 4  
.!:. 2  

4 -1/2 
� 1  

2 10 

' 
' 

9 -1/2 
2 -1/2 

The bed , although nowhere c omplete ly expos ed ,  is thought to be ab o ut 14 f eet 
thick , but only the upper 4 feet i s  being worked . At t he t ime of sampling the 
mine wa s under d evelopment , and s ome 50 feet of s lope and 60 feet of entry had 

b een driven . The product ion was b e i ng sold as run -of -mine coal . 
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Riverton Prospect 

An abandoned prospect in the Coos Bay f ield 2 miles northwest of Riverton , 
C oos  County , in NEi sec . 12 ,  T .  28  S . , R . l4 W . , was sampled by M .  R .  Ge er a m  
J . E .  Morrison on  Sept ember 14 , 19 } 9 . The bed , which i s  unnamed p s t r ikes 
N . -S .  and dips 5 0°E . ; it i s  opened by · a drift driven 5 0 feet 1n a sout herly di ­
rection at an el evation o f  about 75 feet . A sect ion of the be d is g iven below : 

Sect ion of unnamed bed in Rivert on prospe ct 

Laboratory No . B-43482 

noo f ,  sandstone : Ft . in . 

Coal , bony , hard , 8 
Coal , hard 5 
Bone , hard l/4 
Coal , friable ,  bright l 7 

Floor , sandstone ,  

Thickness of bed 2 8 - 1/4 
Thickness i n  sample 2 8-1/4 
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Waldo Hi lls Mine 

The Waldo Hills mine , operated by the Waldo Hi lls C oal C o . , is in Mar ion 
County , 12 mi les east of Salem , in sec . ; ; ,  T . ?  S . , R . l  i'L ,  at an el evat ion of 420 
feet . 

The mine operates in an unnamed bed t hat strikes E . -W .  and dips 0° t o  25°S . 
The bed was measured and s ampled on t he left r i b  of the slope ? 125 feet s out h of 
the port al , by M .  R .  Gear and J .  E .  Morr i son , May 15 , 19 39 , a s described below : 

Sect.ion of unnamed bed in Waldo Hills mine 

Laborat ory No , 

Roof , firm sandy shale : 

Shale , soft , brown 
C oal , friable 
Bo ne and shale . " 
Coal , fr iable 
Clay , gray , plast ic  
C oal , br ight , friable 
C lay , . . . .  

C oal , shale st reaks 

Shale , f irm 

C oal . . . .  

Shale , s oft , gray 
Coal , bone streaks 
Shale 
C oal , br ight 

Bone 
Coal , bony 
Bone , soft 

Floor , smoot h f irm shale . 

Thi ckne ss of b ed 
Thickness  in sample 

� Not inc lud e d  in s ample . 

B-40250 

Ft . 

1 

5 
3 

in . 

!:.. 5- 1/2 
2 -1/2 

!:.. 2 
1- l/2 

!:.. 1 
3 -1/2 

a 1/2 
2 -1/2 

!:.. 3 
4-1/4 

� 6  

a l/2 
3 

� 2  
9-1/2 

!:.. 7 - l/2 

6 -3/4 
2 -3/4 

At the point of sampl ing and e lsewhere in t he mi ne t he be d was highly irreg· 
ular , t he part ings and be nc he s  of c oal o c c urr ing more in the form of lens es than 
as c o nt inuous strata ;  henc e the above sect ion is only roughly represent at ive of 
t he bed . 

At the t ime of sampling the propert y was under development , an d a slope 
150 fee t long and a sho rt d r ift were t he only work cor:1plet ed . The be d d ip s 2 5 °  
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to the sout h at t he sl ope port al , b ut flat t ens t o  0° at t he face of  t he slope, 

Provi si on was being ma de to screen the c oal at 1.:.112 ine h  round -hole and 
1/8 - i nch square - hole sizes, 

B la ck Bear Mine 

The Blac k Bear m i ne, owned by t he Crater C o al C o , , is in the Rogue River Val ­
l ey f i eld,  Jackson C ounty , .5-1/2 miles sout heast o f  Medford in the Wi sec . -;,6 ,  
T . 37 S . , R , l  W . ,  at an elevat io n of 2 0.50 fee t . 

The mine dev-elops an unname d bed , w hic h st rikes N . ,50°W . and d ips 1.5 � .  The 
upper port i on of the bed was me asured and samp led at t he fac e of a room advanc ed 
50 f eet up the dip from a poi nt in the dr ift 800 feet southeast o f  the port al , 
by E .  K .  Nixon , J .. E .  Morrison , H .  F . Yanc ey , and M .  R .  Gear , May 11 , 1 9 3 9 , as 
described bel ow : 

Sect i on of upper benc h of u nnamed bed in Black Bear mine 

Laborat ory No . B-4011 .5 
Roo f , sandstone uri�ain b y  16 

inc hes of bo ne a n d  coal : 

C o al . 
Shale, brown , f i rm  
Bone 
Coal 
Bone 
C oal 
Bone 
C oal 
Bo ne 
Shale , brown 
Coal , b o ne streaks 
Bone 
Coal 
Bone 
C o al ,  bright 
Bone and shal e  
C oal 
Bone 
C oa l 
Bone , so ft 
Bone ,  hard 
Shale , gray 
C oal 
Bone 
Shale , l i g ht gray 
S hale ,  d ark gray 
Coa l , bo ny 
S hale and bone . 
Clay , light { cent er parting ) • •  

( cont inued , f ollowing page ) 

Ft . in . 

6 
a 1 -1/2 
a 1 

4 
a 2 -1/2 

1-1/2 
a 2 -1/2 . 

6 -1/2 
a 4 
a 2 

2 -1/2 
a 1/2 
a 1/2 
a 3/4 

4-1/4 
a .5-1/2 

3-1/4 
a 1/2 

.5 
a 1-3/4 
a 2 - l/2 
a 1/2 

.5-1/4 
a 3 -1/2 
a 1/2 
a 1-1/2 

3 -1/2 
a 2 
a 3 
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Sect ion of upper benc h of unnamed bed in Black Bear mine 
( continued ) 

Floor , main , sandstone , ove rla in by 
6 -foot lower be nch of b one , shale , 
and coal 

Th i ckne s s  of benc h 
Thickne s s  i n  sample 

a Not included in sample . 

Ft . in . 

6 
3 

6 -1/4 
5 -3/4 

The lower port ion o f  the bed i s  6 feet thick and i s  s imi lar in charact e r  to 
the uppe r bench but cont a ins a smal le r  proport ion of coal . 

A drift dr iven about 900 feet in a southeasterly d ir ec t i on in t he  lower part 
of t he  bed and one smal l room in the upper port ion of t he bed were the ext ent o f  
the m ine wo rk i ng s  at t he t ime of sampling .  Operat ion of t he mine had bee n sus ­
pended . 

A sma ll t ipple on t he property is provided w i t h  3/4- inoh bar and 3/16-inch 
square -hole stat ionary s creens t o  separat e the coal int o lump , nut , and slack 
si ze s . 
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St " Helens Prospect 

An abandone d  prospe c t  drift 4 miles nort h of St . Helens , . Columbia County , 
in sec . l8 ,  T . 5  N o , R . l  W . , expos e s  an unnamed bed at an ele vat ion of about 300 
feet . The be d is of undetermined t hickness and st rike s  N . -S .  with a dip up 
to ,�� . The port ion of the bed expose d  i n t he dr ift was measured and sampled at 
a poi nt 50 feet we st of t he  port al by M .  R .  Gear and J .  E .  Morri son , Sept ember 1 6 , 
193 9 ,  as de sGribed below : 

Sect ion of unnamed bed in St . Helens prospect 

Labo��t.ory No . 

Roof , undet ermine d�: Ft . in . 

Clay ,  gray , s oft . !. ., 
coal . . . . . !. 2 - 1/2 
Clay , gray , soft !. 3 
Coal . . . !. 4 -1/2 
C lay , gray , soft !. 3  
Coal . . . . !, 4 
C lay , brown !, 4 
Coal !:, 1  
Ciay , gray , sandy alo 
Bone . . . . !. .5 
Clay , gray , sandy . � . . . . !!. 6 - 1/2 
Bone , c oal st reaks 
C oal 
Bone 

Floor , undetermined� . 

Th1ukness in  dr ift 
Thickne ss in sample 

. 

a Not included in sample . 

!:, 1  
1 

7 
1 

10 

� 2  

b Ne ithe r t he roof nor floor of the bed 
was exposed. The sec t ion measured is 
overlain by at least 1 2  feet of clay 
and coal . 

1/2 



ANALYSES OF S.MTI?'LES 

C oal analyses have lit t le value unle ss the type of sample t hey re present i s  
known . Two k i nd s  o f  samples are i n  common use - mine o r  face samp le s  and samples 
of del ive red coal . A s  most of t he ana lyse s :rre s e nt ed in t his r eport are of mine 
samples and t he se o ft en must be int erpret ed in t erms of delivered c oal , it i s  well 
t o  e s t ablish t he relat wnship be tween t he two type s of sample s , Min e  or fac e 
sample s  are t aken in the mine by c ut t ing a uniform c hannel 4 t o  6 inche s wide and 
2 or 3 inc he s  d e e p  from t he roof to t he floor of t he seam , as  d e s cr ibe d in det ail 
in Techni c al Paper l ,  Federal Bureau o f  Mine s . In so d oing all part ings o r  bands 
of impur ity t hree e ighths inc h or t hi c ke r  and all roo f and fl oor mater ials are 
c arefully exc luded f rom t he sample , A mine s ample t herefore t e nds to repre sent 
the be st quality of c oal t hat c an be produc e d . In fact , the sample r i s  more 
c areful t han t he miner in exclud i ng impur it ie s and even more exact i ng  tha n  s ome 
me c hanic al c le aning plant s "  Co nse c1uent ly , mine sampl e s  usually cont a in a 1ow-
er perc ent age of ash t han c an be a t t ained in c ommerc ial shipment s .  This facJc 
must be borne in mind when analyses of mine sample s  are int erpreted in terms o f  
del ive red c oa l .  The re lat ionship of  m i n e  and t ipple s amples is d iscussed in 
t he var ious c oal -analys i s  t e c hnic al papers  of t he Fede ral Bureau of Mine s . 

Sample s of del ivered coal , as d ifferent i at e d  from mine s ample s , are t aken 
as c ars  or t rucks are l o aded f or shipme nt at t he mine or unloade d  at their d e s ­
t i nat i o ns . They t he refore r epre sent t he commerc ial product as  shippe d and hence 
cont a in any impur i t ie s  t hat are no t remov ed in prepar ing t he c oaL Sample s  of  
del ivered c oal frequent ly c onta in 2 or 3 percent more a s h  than f ace s ample s , 
Rarely , however ,  o ne or more s izes of del ivered c oal c ont ain a s  l ow or even lower 
perc e nt age s of ash t han the mine s ample s , due t o  a s egregat ion o f  c oal 1 rom t h e  
c le ane st port i on of t he bed in those part icular s ize s c 

Only mine or fac e ::; ample s we r e  't aken in th i s  inv e st igat ion . Samplj_ng of 
de live red c oal was not feas ible , f or s ome of the m i ne s  were not p roduc ing and 

others we re p roduc ing o nly very little c oal as t he sampl i ng was c arr ied out i n  
t he lat e spring . Howeve r ,  ana lyses of d elivered c oal from one mine s ampled in 
19 3 3  are inc luded 1n th is repor'c . 

The analyse s  of mine s ample s are given in t able 2 ,  which is arranged geo ­
graphi c al ly wit h re spe ct  t o  c ount ie s  and t owns . Each analys i s  i s  g iven f or t hree 
c o nd it ions , a s  foll ows : ( 1 )  As re c e ived , ( 2 )  mo i s t ure free , and ( 3 )  mo i s tul'e and 
ash free . The as -re c e ived c o nd it i on represent s t he sample as rece ive d at t he lab ­
orat ory . The sample was put into an a irt ight c an in the mine , and he nc e  it con­
t a i ned all o f  the mo i s ture , bot h  that inherent and characteri st i c  of th e  p art icu­
lar coal and any ext raneous water pre s ent on the c oa l  face at t he point of sampl­
ing . The mo i sture -free co nd i t ion repre sent s  t he c ompos it ion and heat i ng va lue of 
t heymo i stur e -free or dry c oal , t hat i s , exc lud ing all of the inherent and e xt raneou s 
mo i sture removed by drying at l05 °C .. The mo i sture - an d ash -free c o nd it ion rep-­
re sent s  approx imat e ly the c ompo s i t i on and calor if i c  value o f  t he c oal sub s t ance 
it s e lf , free of  mo isture and all assoc i at e d  ash-forming c onst ituent s . Thus , 
c ondit ions 2 and 3 do not repre se nt the c oa l  a s  it oc curs naturally in t he bed 
and hence are useful only for c omparat ive purpo s e s . Cond i t ion l ,  or t he as ­
re c e ived analys i s , represent s t he natural c oal in t he bed and t he refore i s  t he 
most us e ful of the t hree in  j ud g ing t he qual ity of c omme rc ia l shipment s , allowanc e 
being made , of c ourse , for t h e  l ower a s h  c o nt e nt of m i ne s ample s  c ompared with 
that of d e l ivered c oal . 
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Table 2 . - -Analyses o f  mine s ample s 

Locat ion , county 
and t own 

1 

Mine Bed 

2 

Loc at i on in mine 

4 

Sample 
Cond i - Labor ­
t ion .±. at ory 

No . 

6 

_____ ..;._;....;... _________ ..;._ ___ _..;.. _______ _..;...;.__.;.__..;.:....;;..;...;__._�· 

COUJMBIA COUNTY 
st . Helens , 4 mi le s st .He lens Unnamed Face of drift , 50 feet 

west of portal 
1 B-43483 
2 north of . Prospect 

COOS COUNTY 
Coquille , 2i mi les Gilbert 

west of . 

Marshf ield , 6 miles Southport 
south of . 

Do . do . 

10 miles s outh of . Thomas 

11 miles s outh of . OVerland 

Do . do . 

Do . do . 

R ive rt on ,  1/2 .mi le Alpine 
we st of 

Do . 

Do . 

2 mile s we st of . 

do . 

do . 

Riverton 
Prospect 

3 

Unnamed 1 s outh ent ry , 40 fee t 1 &4002 6 
south of slope 2 

l 
Sout hport Morrisoul room ;. uppe r 1 A-90058 

works , 2 300 feet .not'th 2 
of port al 3 

do .  9 room p illar , 1 nort h 1 B-4002 7 
ent ry ,  2400 feet north 2 
of port al 3 

Beaver Hill 13 room , 60 feet above 1 B-4002 8 
entry , 600 feet north 2 
of port al 3 

do . 1 room , 100 feet above l B -400 6 4  
1 sout h entry , 95 fee t  2 
sout h of s lope 3 

do . 4 room neck , 1 south ent ry  l B-4006 5  
250 feet south o f  s lope 2 

3 
do . C ompo s i t e  of B-40064 and l B-40 () 6 6  

B-J006!) 
' 

2 
3 

Rive rt on Crosscut off slope between l B-400 2 9  
4 a nd  5 south e�tries 2 

3 
do . Fac e of s lope , 750 feet 1 B-40030 

from portal 2 
3 

d o . Compos ite of B-40029 and 1 B-400 31 
B-40030 2 

3 
Unnamed Fac e of drift , 50 feet south 1 B-43482 

of portal 2 
3 

1 1 ,  sample as rec e ived ; 2 ,  dri e� at a t emperature of 105° C . ; 
3 ,  mo i sture and ash free . 
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2 2  ANALYSES AND OTHER ffiOPERTIES OF OREGON C OALS 

In the t ab le ,  c o lumns 7 t o  11 give t he proximat e analys i s  and c o lumns 11 t o  

16 t h e  ult imat e analy s i s . The c alorif ic value or heat o f  c ombus t i on ,  i n  Bri t i sh 
t he rmal unit s pe r pound , is gi ven i n  c o lumn 18 . Column 19 shows the as h- s oft en ­

i ng t emperature , wh i c h  r e pr e sent s t h e  t emperature at wh ich a c one o f  c oal a s h  fus ­
e s  t o  a sphe r i c a l  lump whe n he at ed i n  a furna c e i n  a s l i ght ly re duc ing atmo sphe re . 
Th i s  d e t e rmi nat ion is a rough ind ic at ion of the c l inker ing t e ndenc ie s of a c o al . 
The a gglome rat ing index and rank of c oal , s hown in c o lumns 2 0  and 2 1 , respe c t iv e ­
ly , v1 i ll be d i s cus sed und e r  Rank o f  C oal . 

A not i c e ab l e  fe ature of t he t able of analys e s  i s  t he si mi lar i t y in the c om­
pos it i on of the Coos Bay c oals . Except for the c o al frorn t he Rivert on pro s pe c t , 

wh i c h  i s  lowe r in mo i s tur e and s omewhat higher in ash and sulfur c o nt ent , t he s e  
coals are s im i lar i n  compo s it i on , in he at ing value , and in the s oft ening tempe r­
ature of t he ir ash . An ana lys i s  t yp ifying the C o o s  Bay c oa ls w ou ld s how 1'7 per -· 
c e nt mo i st ure , 8 perc ent a sh , le s s  than 1 pe rc e nt s ulfur , an a s h - s oft en ing t empe r ­

at ur e  of 2 , 2 00° F . , a nd a he at i ng  value o f  9 , '7 00 B . t . u .  pe r pound , o n  the a s ­

re c e iv e d  ba s i s . 

The '!laldo H i ll s  c oa l  i s  s imilar in c harac t e r , alt hough s omewhat h i gher in 
mo i s ture c ont ent and c on s e quent ly lowe r in he at i ng value . Thi s  c oal is the only 
one hav i np, a h i gh a s h - s oft e n i ng t empe rature , name ly , 2 , '7 10° F .  Coal from t he 

St . He lens pr o s pe c t  i s  d i s t i ng u i shed by it s d e c ide d ly hi gher mo i s t ure c ont ent and 
c ons e que nt lowe r  heat ing value , and t he Black Bear c oal i s  marke d by an unusually 
h i gh pe rc e nt age of ash . 

Table 3 g ives  the analyse s of delivered lump , nut , and s la c k  c oal sampled 
at t he Sout hpo rt mine , Marshf i e ld , Oregon , i n  193 3  by S .  H.  Ash of the Federal 

Bureau of Mine s . The s e analys e s , whe n  c ompare d w ith t hos e for t he c o r respond ­
ing mine s a.'llpl e s  shown i n  table 2 ,  i llu st rat e t he  re lat i onship be twe e n  t he two 
t yp e s  of s ample s .  The nut and s lack s i zes of de live red c oa l  c o nt a in part ic l e s  
of impur i ty e x c lude d  from t h e  m i n e  sample s  a nd he nc e a r e  h i ghe r i n  a s h  c ont ent , 
but the lump c oa l  i s  derived l arge ly f r om t he c le ane st c oal in t he b e d  and 
t he refore c onta ins a lowe r perc entage of ash t han t hat shown by t he mine s amp le s .  

All o f  t he Coos Bay c oal s  a re a s s oc iat e d  w i t h  fr i able impur it i e s , suc h as 
shal e u nd c lay , wh ic h tend to break up in mini ng and c ont ami nat e t he f i ne r  s i ze s 
of c oal ; henc e t he s e s i ze s  are ge ne rally highe r in ash c o nt ent , and c orre spond i ng ­

ly lower i n  he at ing value , t han the c oarse c oal . Washing o f  t h e  c oal woul d , o f  
c ourse , remedy t h i s  c ond i t ion . A washab i l i t y  examinat i on of c oal from t he Beaver 
Hi ll bed was made by t he Nort hw e s t  Exper ime nt St at i o n of the Federal Bureau of 

Mines in c ooperat i on w i t h  t he Un iver s it y  of �:ashingt on in an e ar l i e r  invest igat ion . .!Q/ 

lO/ - McMi llan , E .  R . , and Bird , B .  M . , C oal-Washing Problems of the Pac if i c  
Nort hwe s t : Unive r s it y o f  Washingt on Eng . Exp St a . Bull . 2 8 , 1 9 2 4 , pp . 2 2 1 - 2 2 8 . 
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Tab le 3 

Proximate analys e s  of del ivere d c oa l  from Southport m ine , Mar shf i e ld , 
Oreg . 

Ash -
soften-

Moi s - Vola- Fixed ing 
Size Con- t ure , t ile car- Ash , t emper -

of d i - per- mat t er , bon , per - Sulfur B . t . u .  atur e , , 
c oal tJon::. c e nt ;eer:,ce nt 12erc ent c e nt ;eerc e nt pe r pound oF .  � 

Lump .?_ 1 16 . 3  34 . 6 · 41 . �. 8 . 0  0 . 6  9 , 9 9 0 213 0 
2 41 . 3  49 . 2  9 . .5 . 7 11 ' 9.50 
3 4.5 . 7  .5 4 . :;  . 8  13 ; 210 

Nut 2 l 16 . 0  32 . 8 3 9  . .5 11 . 7 . 6  9 , 600 2130 
2 3 9 . 1 4 6 . 9  14 . 0 . 7 11 , 440 
3 4.5 - 4  .5 4 . 6  . 8  13 , 29 0  

Sla c kl  1 2 0 , 2  2 9 . 9 3 3 . 9  16 . 0  . ,5  8 , 3 2 0  2190 
2 3 7 . 4  4 2  . .5 20 . 1  . 6 10 , 430 
3 46 . 8  53 . ·2 . 8  1,3 , 0.50 

1 1 ,  Sample a s  rece ived ; 2 ,  mo i st ur e -free ; 3 ,  mo i sture and ash free . 

2 Lunip , ove r  1 - 1/2 - inah r; ound -·hole s c r e en ; nut , t hrough l -1/2 - inch 
row1d-hole and over .5/8 - inc h  s quare -ho le s c r e e ns ; slack , t hr ough 
5/8 - i nc h square -hole s a r e e n . 
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RANK OF COAL 

All o f  the c o als s ampled a r e  of sub b i t uminous o r  l ignit i c rank . The d e s ig ­
nat io n o f  r ank s h own i n  c oluwn 2 1  o f  table 2 is  in a c c ordanc e with t he syst em of 
c las s i f' i c at ion of c o als by rank adopt ed by t he Ame r ic an S o c ie ty fo r Test ing Uat er­
ials � - Br iefly , t h e  c la s s i f i cat ion o f  s ubb it uminous and l ig ni t ic c o als i s  
based upon t h e ir heat i ng  value and t he i r  w eat h er ing and agg lomerat ing prope rt i e s . 
C oals of t he s e  ranks we at her o r  s lack on exposure t o  t h e  air aft e r  mining . The y 
do not agglomerat e ( t hat i s , t hey do not form a c oherent but t on in t he v olat ile ·· 
mat t e r  d e t e rminat ion of the p roximat e analys i s ) ,  and t hey have a he a t ing value of 

le s s t han 13 , 000 B . t . u . , on t he mo i s t  mi neral-mat t e r - f r e e  b a s i s o The mo i s t  min­
eral-matter --free B . t . u .  o f  subb it umino us A co al s i s  13 , 000 t o  11 , 000 , of sub - b it ­
��i nous B c oals 11 , 000 to 9 , 500 , and of l igni t e s le ss t han 8 , 300 . 

�!e a t h er ing propert ie s ar e d i sc us sed more fully i n  u fo llow ing port ion of this 
report . Agglomerat ing ind i c e s  are g iven in c o lumn 2 0  o f  tab le 2 .  The s ymb o l s  

NAa and }!Ab b ot h  i nd icate  a nonagglome rat i ng c oal .  

FRIABILITY 

Fr iab i l i ty , as th e t erm is applied t o  c oal , r e fer s t o  the t end e nc y  of a c oa l 
t o  be broke n or suff er degradat ion in s i ze dur ing t he hand ling i nc ident t o  min i ng , 

t rans port at i o n , a.nd use . It is a c ompo s i t e  phys ic al propert y  embrac i ng  t he o ve r ­
a l l  effe c t s  of hardn e s s , c le avage , f racture , and e l a s t i c it y . The larger s i zes 
of c oal st i ll c ommand · a  premimn on t he d ome st i c  marke t , hen c e  t h e  fr iab i l ity o f  a 
c oal - i t s t e ndency t oward reduc t i o n  in s i ze o n  handl i ng - i s  a factor of economic 
import anc e t o produc e r s  and j obb e r s  of c o al . Only r e c e nt ly has it b e e n  po s s ible 

t o  as s ign nmne r i c :'l. l  v alue s to re lat ive d e gre e s  of f r i a b i l i ty by me ans of a labora­
t o ry t e st . 

A s ample f o r  f r i ab i l i t y  t e st s was obt ai ned in each m i ne at the same l o c al i t i e s  
a s  were s e le c t e d  for t aking analys i s s amp le s .  If one sample f or ana lys i s  was t a k ­

en , t he friab i l i t y  samp l e  c ame e nt i rely from t hat one plac e ; i f  t wo ana lys is sample s  
were t ake n , t he friab i l i ty s ampl e  w a s :aade up of e qual amount s o f  mat e ri al f r om the 
two s ampling locat ions . In e it her in st anc e , t h e  sample was c ompos ed of a bout 5 
pound s of p ie c e s 1-1/2 inches t o  1 inc h  i n  s i ze , s c r ee ne d  f r om ma� er ial repr e s e nt ­

i ng t he full mina b l e  t hi c kne ss o f  t he bed , and it wa s s e ale d in a c an unt il t e s t e d . 

The fr i ab il it y  t e st employe d i s  a tentat ive s t and ard met hod of the Ame r i c an 
So c ie t y for Te st i ne Mat er ials � · Br iefly , t he t e st i s  d e s i gned t o  s imula te i n  
t he lab o rat ory t he f orc e s  o f  impact and at t ri t i o n  exp er i en c e d  by c oal i n  a c tual 

hand l ing . A 1 , 000 -gram s ampl e of c o al c arefully s c r ee ned between 1 - 1/2 and l ­

inch s quare -ho le s creens i s  t umble d f or 2 , 400 r evo lut ions i n  a spe c ial j ar m i ll 

- A . S . T . M .  St and ard s on Coal and Coke , 1 9 3 8 , p . l04 ; 19 38 Supplement t o  Book 
of A . S . T . M .  St and ard s , p . l) 7  . 

. �ne r i c an Soc i e t y  for Te st ing Mat er i als , Tent at ive Me thod o f  Tumbler Te s t  

f or C o a l  Pro c  : vol . 3 7 , part 1 ,  1 937 , pp . 82 7 - 83 1  
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f it t ed w it h  lift ers t hat alt ernat e ly l ift and drop the coaL Aft er t umb l i ng , 

t he c o a l  i s  removed from the m i ll and s c reen - s i zed w it h  s i x  s c reens rang ing from 
l inch t o  48 mesh in s ize . From t he s c re en analys i s , t he f r i ab ility i ndex i s  
c alculat e d  a s  t he per c e nt age reduc t  ion i n  average p 3l't ic le s i ze c aus ed b y  twnbl ing 
in t he j ar m i l l .. Thus c o al s t hat break up read ily in t he mi ll ar e great ly reduc ­
ed in average part i c le s i ze and y ie ld a hi gh friab i llty i ndex , but t ougher co als 
t hat re s ist dep;radat ion i n  s i ze c ome from t he m i ll v1ith ne ar ly t he s ame ave rage 
s i ze of part i c le as t he original f e e d  c o al and he nc e give a low fr iab i l i t y  ind e x . 

Tab le 4 g ive s the friab i l it y i nd i c e s  o f  t he co als t e s t ed ;  t he y  range from 
1 3 . 4  :)erc e nt fo r t he St . He l e n s  l ignit e  t o  3 7 . 6  p erc ent fo r two o f  t he C oos Bay 
c oa l s . Value s  in t h i s range ar e t yp ic al of the sub - - b i t uminous c o als o f  t he 
7Je st " They are s im ilar t o  t h e  f r i ab i l i t y  i nd i c e s  of anthrac ite , co mmonly c alled 
' 'hard c o al '' be c ause of it s ab i l i t y  to w it h s t and br�akuge , and d e c i de dly lowe r 
t h an thoso fo r the fr iable low -- volat ile b i t uminous c o als , s ome of ·whi c h  have fr i ­
ab i l it y  ind i c e s  up t o  9 0  perc e nt The friab i l i ty ind i c e s  o f t he Oregon c o a ls 

ind i c at e  t hat t hey wi ll , under ord inary c o nc1 it io ns , ;d thst and bre akage we ll in 
min i ng and pre inrat i on and c ons e que ntly y i e ld a re l at ively larg e pr o po rt i o n  of 

t he c oar s e r  s i � e s  of c oal . 

Table 4 . - -Fr i ab i l i t y  ind i c e s  o f  Or egon c oals , 
ave rag e s  of f our d e t erminat ions . 

Friab i lity , 

l<!ine Be d :12e rc ent 

St . He lens pro s pe c t Unnamed 13 . 4  
Gilbert do 21 . 2  
Southport Sout hpo rt 2 7  ' 6  
Thoma s Beaver Hi ll 2 7 . 3 
Ove r land do 3 2 . 0  
Alpine Rivert on 2 9 , 9 
Rivert o n  p ro s pe c t  Fnnillll ed 37 . 6 
Black Be ar d o  31 . 0  
Waldo Hill s d o  37 . 6 

Pur e ly from the st andr)o i nt of t he ext ernal f orc e s  t hat c ause de gradat ion i n  
s i z e on handl i ng - t h e  f or c e s  s imulat e d  i n  t he friab i l it y  t e st - t he se c oals al s o  
would w ithst and hand l i ng i n  t he op erat ion s t hat follow aft er  a c o a l  i s  prep are d , 
s u c h  as s t orage , transportat ion , and u s e . However ,  t he d e gradat ion in s i ze t hat 
oc curs in t he s e  subs e q ue nt ope rat ion s is , w ith subb i tuminous c o al s , de t ermi ned 
sno re by t he i r we3.t h er i ng or s lac king prope r t i e s  t han by t he i r f r iab i l it y .  
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SL\CKlNG CHARACTER ISTIC S 

Subbit uminous c o als and l ign it e s show a pronounced t e ndency t o  d i s i nt egrat e 
or slac k on e xpo sure t o  t h e  weat he r , part icular ly when alt e rnat e ly wet t ed and 
d r i e d  or sub j e c t e d  t o  hot sunshine . Th i s  t r ouble some prope rty o f  1�1 - rank c o als 
is at t r i but able to t he ir h igh mo i stur e  c ont ent . When t hey are e xpo s ed to dry at ­
mo s phe re after removal from t he mi ne t hey lose mo is ture rap idly . As t he mo i sture 
is los t from s urfac e  lay,e r s , shr inkage c aus e s stre s s e s  t hat re sult in c racking and 
d is int e grat ion . S lac k i P.g , l ike t he hand ling of a f r i ab le c o al , caus e s  t he fo rma ­
t io n  of exc e s s ive amount s of f i ne material at the expens e o f  t he c oarser s i z e s , 
thus d e c re a s i ng t he value of t he coal for some u s e s . St orage of c oals t hat s lack 
re ad i ly is unsat i sfac t ory not only b e c ause of the lo ss of t he mo re v aluabl e . c oar s e  

s i zes but also becaus e s lac king great ly incre a s e s  t he te nd e ncy of _ c oa l  t o  i gn i t e  

spont ane ous ly , owing t o  t he i nc re a s e d  su rfac e area e xpo s e d , 

A 1-J.b orat ory t e st d eve loped by t he Fe deral Bure au o f  !;!ines ]]} , in whic h nat ­
ural s la c ki ng i s  ac c e le rat ed t o  permit laborat ory d e t e rminat ion of slac k i ng cha r ­
ac t e r i st i c s , w a s  appl ied t o  t he Ore go n c oals , Sample s fo r t h is t e s t  were obt a i n ­
e d  at e ac h  l o c at io n in t he .min e c h o sen for t ak ing t he analys is sample , t he c oal 

be :ng obt a i ned i n  t h e  f orm of p i e c e s  approx imat ing 1-1/4 - inch cube s s e le c t e d  fr om 
mat e r i al r e pre o ent i ng t he full minable t h i c k ne s s  of t he s e arn . Es s ent ially , t he 
t e st c ons i s t s  in drying 5 00 t o  1 , 000 grams o f  t he sample fo r 2 4  ho ur s  unde r c o n ­
t rolled c o nd i t i o n s  o f  t empe rat ure a n d  humi d it y . The sample is t hen imme r s e d  in 
wat er for 1 hour a nd aga in d r i ed for 24 hour s . Aft er t he s e c o nd dry ing p e r iod 
t he c oa l  i s  s i eved on a 3 -me sh Tyler st andard s i eve t o  det ermi ne t he amount of 

degradat ion i n  s i ze c au s e d  by s la c k i ng . The perc ent age o f  r3at er ial pas s i ng the 
3 -me sh s ieve , ad j u s t e d  for t he amount of und e r s i ze due to no rmal b re akage dur i ng 
screening , i s  t he slacking i ndex . 

Table ) . - -Average s lac king i nd i c e s  o f  Orego n c oal s 

Mine 

St . He lens pro s pe ct 
Gi lbert 

Sout hpo rt 
Thomas 
Overland 
Alp ine 
Rivert on pro spe c t  
Black Bear 
Wa ldo Hill s  

Bed 

Unname d 
do . 

Sout hpo rt 
Beaver Hill 

do 
Rivert o n  
Unnamed 

do 
do 

! Average of 2 t o  4 determinat ions . 

Slac king i ndex , 1 
_ perc e nt 

2 9 . 9  
2 9 . 4 
2 4 . 9  
)0 . 1  
37 . 7  
6 6 . 8 

6 . 4 
1.5 . 0  
34 . 3 

n l  -· F ieldner , A .  C . , Se lv ig , W .  A . , and Frederic , W .  H . , Ac c e lerat e d  Laborat ory -
Te st for De t e rminat i o n  o f  Slac king Charac t er i s t i c s of C oal : Bureau of Mine s 
Rept . of Inve s t igat ions 305 5 , 1 9 3 0 , 2 4  pp . 
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Slac king ind i c e s  f o r  t he Oregon c o a l s , shown in t ab le 5 ,  range f rom a low of 
6 . 4  perc ent for t he Rivert on pro sp e c t  t o a maximum of 6 6 . 8  perc ent for coal f r om 
t he Alpine mi ne . Coals having s la c k i ng ind ic e s of le ss t han 5 p e r c e nt ar e c on ­
s idered non s lack ing , and i nd i c e s  of 5 to  15 perc ent r e pr e s ent c o al s  t h at s lack 
s light ly . Mo derat e s la c king i s indi cat e d  by i nd ic e s  from 15 to 3 5  p erc ent , and 
c oal s hav ing ind i ce s  o f ove r 3 5  perc ent are s t rongly s lacking . 

Experienc e  w it h  s ubb i t um i nous c oals t h at ar e str ongly s l ac king ind i c at e s  
t hat t hey cannot be s t or e d  w i t hout exc e s s ive d egradat ion i n  s i ze owing t o  s lack ­
ing unl e s s  t h e  l o s s  of mo istur e  c a n  be prevent e d  dur i ng  d r y  w e a t he r . Whe n t he 
relat ive humid i ty i s  h igh , a s  d uring the w i nt e r  months i n  western Oregon , st or­
age of t he se h igh -mo i s ture c oals i s  mor e  s at isfac t ory . The re s i s t anc e of a 

c o a l  t o  the forc e s  c aus i ng degradat ion in s ize dur i ng rnin ing , t r ansport at ion , and 
s t orage i s , in g e neral , vr e ll-defi ned by t he la bo rat o ry fr iab i l i t y  and s lac king 
t e st s . 

LOIJi -TEMP.ERATtJRE CARBONIZATION .�:lBSAY 

A laborat ory study o f  t he low - t emperat ure c ar bonizat ion of Ore g o n  c oal was 
undert ake n t o  provi d e  info rmat i o n  o n  t hi s  met hod of pr oc e s s ing low -rank c oals t o  
obt ai n p remium fue l . Duplicat e s  o f  eac h analys is s ample were ret a i ne d  f or t his 

work . 1lhere more t han one ana lys is s ample wa s t ak e n  t he dupl i c at e s  w e re c omb in­
ed in e qua l proport ions to obt a i n  an averag e  s runple f o r  the mine . 

Low-temperature c arbon i zat ion o f  c o al may be d e f i ned as t he he at t re atme nt 
of c oal i n  t he ·  ab s enc e o f  a i r  at t emperature s o f  450° t o  700° C .  as di st i ngu i shed 

from t he usua l h igh- t e mperat ure c arbo n i zat ion at t emperat ure s of 9 00° to 12 00 ° C .  
The pr inc ipal aim of t he proc e ss is t o  produc e a smoke l e s s , eas ily ign it abl e  s o l id 
fuel f o r  d ome st ic use · ·and at t he same t ime to r e c ov e r  a max imum yi eld of l i quid 
bypr odu c t s . The soli d fuel obta ined from c oking c oals i s  a c oke contain ing 7 to 
1.5 perc e nt volat i l e  matter and from c oals t hat d o  not c oke a c har of s imi lar vo l ., 
at ile c )nt ent . Ord inar i ly t he c har , or a ma j or por t i o n  o f  it , depe nd i ng  on t he 
s ize o f  t h e  c oal origi nally charged , must be br i que t t ed t o  c o nvert it i nt o  a f o rm 

s uit e d  t o  d ome s t ic use . The usual byproduct s of  gas , t ar , and l i ght o i l  are r e ­
c overed , but t he y i e ld of t ar is about twi c e  as h igh a s  i s  obt ai ned i n  nonm l by­
produc t c oking . 

Low-t emperat ure c arboni zat i on has b e e n  c o nsi dered an ideal mean s of convert ­
ing h igh -mo i st ure subb it umi nous and l igni t i c  c oals int o premium fu el s f o r  d ome st ic 
use ; howev e r , mu ch of the c os t of t he pro c ess must b e  borne by t he coke , as the 
value of t he t ar and o i l  i s  det ermined largely by the pr i c e  of fuel o i l . Enough 
induc eme nt t o  warrant general appl i c at i on of t he pro c e ss on a c ommer c i al s c ale 
must awa i t  po s s ible fut ure cha nge s in t he value of t he pro duc t s , bot h s o l i d  and 
l i qu id . Only two plant s surrounded by e spec ial ly favorab le c ond it i ons are now 
be i ng operat ed in t hi s  c ountry . One i s  operat ed by t he Pit t sburgh Coal C arboni za ­
t ion.  Co . o f  Pi tt sburgh , Pa . , and the o t he r i s  t he plant of t he Le high Bri que t t ing 
C o . at D i ck i ns on , N . Dak . A det a i le d  d i s c u s s i on o f  the t e c hni c a l and e c onomi c 
aspe c t s of c ommerc ial l ovr-t emperat ure c arbo nizat ion i s  not inc luded i n t hi s  report 
b e c ause t he s e fac t o rs have b 3 en d e s c r ib ed in a p revious pub l i c at i o n  of t he Fed e ra l  
Bur e au of Mine s 14/ . 

� - F i e ldner , A .  C . , Low-Temp erature  Carb on i z at i o n  o f  C oal : Te c h . Pape r 3 9 6 , 
Bure au of Mine s , 19 2 6 , 46 pp . 
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De t a i l s  of t he low-t empe ratur e  a s s ay p r o c e dure us e d  w i ll be fo und i n  a prev­
i ous pub l i c at i o n  15/ .  Br iefly , 250 gr�Ws of c oa l  c ru s he d  t o  pass 10 me sh i s  

plac ed i n  a s p e c ia lly d e s i gne d a lumimun ret ort , t o  whi c h  are c o nne c t ed i n  s e r i e s  

a n  i c e - c o o led t a r  r e c e ive r , a c o ndens e r , a glas s t ube f i ll e d  w ith a c t ivat e d  char ­
c o a l  t o  ent ra:p any t ar and l ight o il m i st s e s c a p i ng t he c onde ns e r , o.nd a gas re - -
c e iver . The r e t o rt i s  he at ed t o  a maximum tempe rature o f  5 5 0 °  C .  and ma int a ined 
at that t empe rat ure for 2 --1/2 hour s . The di st i llat i o n  produc t s  pas s from t he re --
t o rt , the o ils , t ar , and vrat e r  be ing c aught in t he c o nd e n s ing sys t em or t he ac t i --

vat ed char c oal and t he gas c olle c t e d  in t he gas r e c e iver _ Lat er the wat er i s  
s eparat ed from t he o i l s  and tar so t h at t he q_uant i t y  o f  t he four prod uc t s  of t he 

as say ( namely , c har , t ar and o i l s , gas , and w at er } c an be measured . The gas is 
analyze d  t o  d e t e rmine t he const ituent s pre sent and to enable it s c alorif i c  value 
t o  b e c alc ul at e d . 

Tabl e  6 pre s e nt s  t he re sult s of t he lovJ --t ernperature a s s ays . The f i gur e s  
for · each mine a r e  ave ra�e s o f  dup li c at e a s says o The r e sult s were c alc ulat e d t o  
t h e  a s -re c e ived ba s i s from the n i r -dry b a s i s  o n  whi c h  t he laborat o ry d e t erm ina ­
t i o ns were .::nade . 

Agglut i nat ing t e st s on t he o r i g inal sample s ind i c at ed t hat all o f  t he c oals 
are nonc ok ing . This f ind i n e;  ·n u. s bo rne out b y  t he as says , for all of t he c o a ls 
pr oduced no nc ohere nt granular c hars rat he r  t han c oke il . In fac t , v i sual examina­
t ion r eve a le d  no differenc e i n  appe aranc e betwe e n  t he c arbonized c har and t he or -
ig inal C Of:l l . Analys i s . howeve r ,  s m we d  t hat carbonizat ion effe c t s  a d e c i d e d  
change in c hemi c al pro pert i e s . A. s  an i llust rat i o n , t he analys i s  a n d  he at ing val · -
u e  o f  the char pro du c e d  from t he c o a l  f rom t he Thomas mine a r e  shown in t he fo l -­
low i ng t abulat ion , i n  c ompar i son w it h  c orre spond i ng f i gur e s  for t he ori gina l  c oa l : 

.1\nalys e s  and he at ing v alu e s  of Thomas mine 

c o al and re sult ing c har , as --re c e ived bas i s  

C oal , Char 
11erc ent percent 

M o i s t ure 16 . 9 1 . 1  
Vo lat ile mat t e r  3 4 . 6  11 . 6  
Fixed c arbon 42 . 8  77 . 8 
Ash 5 . 7  9 . 5  
S ulfur . )  . 4  
B . t . u .  pe r pound 10 , 0 80 13 , 2 00 

!2) - Yanc ey , H .  F . , J ohns on , K .  A . , an d Selv i g , �::r . A . , Fr iab ility , Slacking Char-­
ac t er ist ic s ,  Lo·n-Temperat ure C arboni zat ion .As s ay , and Agglut i nat ing Value of 
:·;ashi ngt on and Other C oa ls : T e c h . Paper 5 12 , Bure au of Min e s , 1 9 3 2 , pp . 61-84 . 



Tab le 6 . - -Re sult s of low -t empe rature carbonizat ion assay , c a lculat ed 
to a s - re c e ived bas i s . 

St . He lens Rive rton 

Produc t prospect _ Gilbe rt Sout hport Thomas Overland 1Up ine pro s1)e c t  Dlack Bear :'laldo Hills 

llo i s t ure in c oal , percent 2 9 . 4  16 . 4  
Yie ld , perc ent 

Char 46 . 7  5 5 . 3  
Gas 10 . 3  9 . 1 
Tar and O i l  7 .1 11 . 9  
Wat er 3 6 . 8 2 4 . 1 

Total 100 . 9  100 . 4  
Yield , pe r net t on of coal 

Char , pounds 9 34 1106 
Gas , c ub ic feet (wet } ! 2 94 9 2 982 
Tar and oi l , eallons 17 . 0  2 8 . 4  

Gas analysi s , volume , percent� 
C02 40 . 1 2 6 . 4  
Illuminant s 2 . 8 2 . 5 
co 8 . .5 10 . 3  

H2 17 . 4  1'7 . 7 
Cli4 2 6 . 7  3.5 . 1 
C2H6 3 . 3  7 . 0 

N2 1 . 2  1 . 0 
Gro s s  B . t . u . of gas l• l. cu . ft .  4.56 609 

� At 60° F .  and 2 9 . 9 2 inc he s  of mercury . 
g_ Calc ulat ed t o  air -- free bas is . 
l. Calculat ed from analysis . 

16 . 7  

57 . 3  
9 . 1 

10 . 9  
2 3 . 0 

100 . 3  

114 6 
3 110 
2 6 . 1 

2.5 . 4  
1 . 4 
9 . 2  

20 . 3 
3 6 . 1  

5 1 
2 . .5 
57 2 

16 . 9 17 . 9 19 . 3 10 . 1  9 . 1  22 . 0  

5 5 . 3 55 . 4 55 . 0 60 . 4  6 9 . 7 58 . 6  
9 - 3 9 . 7  10 . 3  10 . 8  6 . 3  7 . 6 

10 . 7 8 . 4  5 . 8  11 . 7 9 . 2  3 . 7  
25 . 0  27 . 0 2 9 . 0  17 . 6 15 . 8 30 . 8  

100 . 3  100 . .5 100 . 1  100 . 5 101 . 0  100 . 7  

1106 1108 1100 1208 1394 1172 
3048 3 19.5 3179 32 36 2 32 6  2 45 3  
2 5 . 7 20 . 2  13 . 8 2 8 . 2  2 2 . 1  8 . 7 

2 3 . 7 25 . 7 2 9  . .5 30 . 2  16 . 3  2 8 . 6  
3 - 7  2 . 5  2 . 6 3 . 8 3 . 9 2 . 4  

11 . 5 9 . 8 10 . 8  6 . 7 7 - 3  11 . 8  
15 . 8  17 . 9 1.5 . 5 13 . 3  17 . 0  18 . 3 
3 6 . 6 3 6 . 0  3 3 . 0  3 3 . 7 45 . 7 34 . .5 

6 . 6  6 . 7  6 . 7 11 . 1  7 . 4 2 . 0 
2 . 1 1 . 4  1 . 9 1 . 2  2 . 4 2 . 4 
63 3 611 .578 662 733 .519 

1\) 
'-() 
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1� t he f orego ing re s ult s i nd i cat e , c arboni zat i o n  e l iminat e s  t he mo i s t ure and 
muc h of t he v o lat ile m :Jt t e r  and in c ons e q_ue nc e i nc re a s e s  t h e  propor t ion of f ix e d  
c arbon and ash and mat er ially benefit s t he he at ing value . The char , VJ hic h c o n ­

t ai ns only hygro s c o p ic rJ.o i s t ur e , i s  t hu s  a h igh- qua lity fuel , e as i ly igni t ab le , 

smokele s s , und h igh in he at ing value . The y i e ld of char i s  low e st for the St . 
He lens l ign it e b e c ause of i t s  hi g h  mo i s t ure c o nt ent and l. o vJ  rank , and hi ghest for 
t he Black Be ar coal be c ause of it s re lat ive ly l ow mo i s t ure c q nt e nt and hi gh per --
c e nt age of ash . It should be s t re s sed t hat s i n c e  all of t he c o al s yield c ha r s  

rat he r t han c oke s , a corrunerc ial low-t emperature c arboni zat i o n  operat ion w ou ld ne c ­
e s sar ily have t o  inc lude p rov i s i o n  for b r i q_ue t t ing mos t  i f  not all o f  t he c har t o  

r e nder it sui t abl e f o r  dome st i c use . 

· The q_uant i t y  of gas pro du c e d.  on c arbon i zat ion i s  s imilar f o r  a ll o f  t he c oals , 
but it s c ompo s it i o n  d i ffe r s  and the heat i ng value r ange s from 7 3 3  B . t . u .  per c ub i c  

foo t for t he Bla c k  Bear c oal t o  o nly 45 6 B . t . u .  f o r  t he St . He lens lif.,ni t e . Th is 
c ir cums t an c e  bears out t he u s ual relat i onship b e t �t/ e e n  rank of c oa l  an d  q_ua lit y of 
gas ; the lowe r-rank c oal s y ie l d  gas c o nt ai n  in(', mo re C 02 than coals of hi ,sher runic 
The yi e ld of t ar and o i l  r anged from 3 .  7 pe rc e nt for c o a l  f rom t he ·;;aldo Rills 
m i ne to 11 . 9  perc e nt f o r  t he Gi lbert c oal . The charact er o f t he t ar and o i l  was 
not determined . 

HYDROGENATION OF C 0.:.1. 

By me a n s  of hydrogenat ion - a l!ro c e s s  in w h ic h  c o al i s  t reat ed w i th hy<'l.rogen 
under h ig h  temperat ure and pre ssure - t h e  p roduc t s  n ow obta ine d  f r om petroleum can 
be produced from coal . Gasol ine and fuel o i l  are be i ng pr oduc e d  on u conunerc ial 
scale by coal hydrogenat i o n  in Ge rmany and :Engl and . The hyclrogenat ion pr o c e s s is 

expens ive , ho•neve r ,  ::tnd l iq_uid fue ls obt a i ned from c o a l  arc more c o st ly t han t ho s e 
d e r iv e d  from pe troleum , Con s e c1uent ly , c ommerc ial app l i c at ion o f  the p ro c e s s  i n  

t h i s  country mu st awa i t  t he t ime w he n  ou r reserves of p et ro l eum appro a c h  exhaus t ­

i o n , thus ne c e s s itat ing a s upp l eme nt ary s ourc e for t he mor e  expen sive l i qu i d  fue l s . 
Neve r t hele s s , in <.mt ic iput ion of t he t ime v1hen t he hydrogenat i o n  of our c o al s may 
be re quire d , t h e  Bure au o f  }.! i n e s  is t est i ng v ar i ou s  ranks und t yp e s  of Ame r i can 
c o :U s  t o  d e t e r mi ne t he ir amenab i l i ty t o  t he hydrogenut i o n  pro c e s s . 

A 40 -pound s ample o f  c oal f r om t he Thomas m i ne VI a s  s e nt t o  t he C e ntrc.1. l  � ­
pe riment Stat i o n  o f  t he Bure au , Pit t sburgh , Pa , ,  for a small - s c ale hydroe e nat i o n  
t e st . The c oa l  •nas hydr ogenat e d  for 3 ho urs in a 1 - l it e r  rot at i n g  b omb a t  a 

t empe rature of 430°  C .  and o.n i n i t ial ( cold )  pr e s s ure of 1 , 500 pound s per s quare 
inc h  of hydrog en . Eighty-e ight perc e nt of t he c oal , on t he mo i st uro -free bas i s , 'Xas 

l i que f i e d , and 1 2  l>e r c e nt rena ined a s  a n  unl i que f i e d  r e s idue . O f  t h i s  re sidue , 
about 5 pe r c e nt w a s  a s h  and 7 pe r c e nt unl i quef i ed c oa l . Of t he 7 pe rc e nt of un-
l i quef i ed c oal , 5 perc e nt was of such a nat u re t hat it probab ly c oul d have b e e n  
l i que f i e d  had a higher pres sure of hyclrogen be en employed . The se t e s t s  indic a t e  
t hat t hi s c oal ,·Jould b e  sat i s fa c t ory fo r full - s c ale c om..'1lBrc i al hyd r ogenat i o n . 

Mo re d e t a i l ed inf o rmat i o n  on t he hydroge nat i o n  of c o al and on t he pro c e dure 
eml!loyed in t hi s  t est :·r i ll be found in l>t' ev ious pub l i c at i ons of t he Feder·al Bur e ctu 
of I : ines 16/ .  

ll/ - St orch , II . H . , Hirst , L . L . , Go lden , P . L . , and ot her s ; C o a l  Hyd r ogenett io n ;  U . 3 .  
Bureau o f  l:Ii n e s  Exper iment al Plant : Jour . Ind . S::ng . C hem . , vo l . 2 9 , 1 9 3 7 , pp . l 3 7 7 - 13 8 0 , 
F i e ldner , A C . , Annual Hepoft ,.. o� . nes��rch und Te chnologi c ·:Jork on C oal , F i s ­

c a l  Ye <.'LI' 1937 : Bureau of  Eint!Jt3 �'l�58 � 1' :PP� 37  . 3 9 .  .Annual l1e1JOr t of Re searc h 
and Te c hno lo g i c  ·:rork on C oal , F i s c al Year 19 3 8 : Bureau of � Ti ne s , Inf . C irc . 
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FLOAT· · AND"·STif.K: TESTS OF COAL Fl10M THE BLACK BEAR �Jit'E 

C o ns i derat io n w a s  g iven t o  t he IJO ss i b il i t y  of impr ovi nG the quality o f  c oal 
from t he Blac k Bear mine , 5 -1/2 mile s s o ut heast of Medford , by me c han i cal c leanin3 
Th i s  c o a l  c ont a ins s uc h  a large proport io n of as s oc iat ed impur i t i e s t hat minine; 
\V O'..lld not b e  \'Jarrant e cl  under ord inary c ircumst anc e s . However . c o al sh17Jped int o 
t he !·.Iedf ord are a  c arrie s a high f re ight r at e  and c on s e que nt ly br i ngs a p ri c e  t hat 
offer s  co ns id erable 1 n c e nt ive t o t he operat ion of a l o c a l  mine , For t hi s  r e as on , 
a washab i l i t y  exam inat i o n  of the c oal wa s undert aken ,  d e SI) ite t he fact t hat b ot h  
t he analy s is of t he mine s ample and t he c harac t e r  o f  t he be d ind i c at e d  thtit t he 
prob lem was f orb i dd ing , 

A sample c o ns i st i n c;  o f  1 ,  600-pound s of r:tat e r 1al r e p r e s e nt ing t he uppe r 8 f e e t  
of t he bed u n d  about l ,  100 pound s from t he lmv e r  6 f e e t  of t he b e d  w a s  s e nt t o  t he 
laborat ory f or exar11inat ion .. Ash analys e s  o f  t he two lo t s  of mat e r i al ·n ere made 
before t he f l o at · - and -- s lnk t e s t s  t o  d e t ermine ro uc;h ly t he r e lat ive quali t y  of t h e  

two port i o ns of t he b e d . The s e  ana lyse s shov• e d  ·t hat t he upper po rt io n o f  t he o e d  
c o nt a i ns 51 per c e nt as h on t h e mo is t ure --fre e b as i s  and t he lovwr p o rt ion 62 p e r  
c e nt , t hus i nd i c at inr; that t he l ov1 e r  p o rt ion o f  t he be d c o nt a :L lls d e c id edly mor e 
impur ity and , of c our se . c orre s po nd ingly le s s  c o al Calculat ions b a s e cl  upon 
sub s e que nt f loat - and - s ink t e s t s  i nd i c a t e d  t hat t he lower po rt ion of t he bed p ro ­
bably c on t a i ns l it t le more thun half as muc h mat er ial o f  under 1 .  7 0  sp e c if i c  grav -
i t y  a s  t h at found i n  t h e  upper part o f  t he b ed . The nat ural advant age s inhe rent 
in mini ng t he f ull he i ght of the s e am  ( nearly 14 feet ) probably vJ ould be mo r e  

t han offse"t by t he d iff i culty o f  hond l l ng t he larger amount of irr.pur i  t y  in the 
bot t om p or t i o n  of t he be d C ons e quent ly , t he float - and - s i nk t e st s  w e r e  c o nf ined 
to t he mat e r ial from t he uppe r 8 feet of the b e d , t he r emai nd e r  of t he tr:nt er i a! 

. be i.ng exc luded as t oo impure t o  war rant e xaminat ion . 

The s e c t ion of t he uppe r port w n  o f  the be d i s  s h own on pag e s  15 -1 6 . All 
of th e  mat e r l al s  i nd i c at e d  in the s e c t i o n  ( t hat i s , al l of t he part ings a nd band s 

of impur ity ,  as we ll as t he  c o ril ) w ere inc luded in t he sample , a l s o  i n c luded was 
1 f oot 10 inche s o f  c oal and b o ne d ire c t ly over ly ing t he s e c t i on sh own , Thus t he 

sample repr e s e nt s  the p roduc t t h at wo uld be o b t ained i n  mi ning thi s por t ion o f  t he 
seam if no impur i t i e s  v;ere removed and gobbe d und e rground ., l')art i al c leani ng o f  
t he c o a l  at t he fac e pro bab ly w ould not b e  feas ib le be c ause o f  t he lar g e  numb er 
:nd r e lat ive t h i nne s s  of t he part i ng s . 

As re c e i-ved i n  t he laborat ory , t he sarnple c o nt ai ned a sma l l  percent age of 
mat er i al c oar se r  t han 3 inche s in . s i ze . The se lumps , c ompo s e d  large ly of impur -
it i e s , were broke n t o pas s a 3 - inc h round -hole s c ree n and adde d t o  t he balanc e 
of the Ii"ater ial , t hereby l imit i ng  t he range of s iz e s  t o  t hat su i t e d  t o  t re atment 
in c o al -w a s h i ng j igs . 

A float - a nd - s ink t e st w a s  mad e  on 5 0 0  poun d s  of t he 3 -- inch t o  0 mat e r i a l , in 
two s i ze s , name ly ,  over a nd und e r 20 me sh , u s ing s pec ific grav it i e s  of L 40 ,  l 5 0 , 
cmd 1 . 7 0 . The re sult ing spec if ic -grav ity fract ions o f' t he 3 inch t o  2 0 -me sh 
ove r s i z e  were t he n  s c re e ned at l - i nc h  and 1/4 - inch r ound - hole s i z e , and t he per -
c e ntage o f  as h in e a c h  s i z e  of mat er ial was d e t e rmined " From t he i nformat i on o b -
t a ined , t he s pec if ic --grav ity c ompo s i t io n o f  e a c h  s i ze c omponent i n  t he raw c oal 
was c alc ulat e d . The slight inac curac ie s invo lve d  in s c r ee n  s i z i ng aft er t he 
float -and - s ink t e st , ow ing t o  s i ze degradat ion of t he s ink 1 . 7 0 frac t i o n  dur ing 
t he man ipulat i o n , rat he r  than t e ::> t i n g  eac h s i ze of the raw c o al ' s e parat e ly , are 
not import ant in a prel iminary i nv e s t igat ion of t hi s  typ e . 
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A second float - and- sink t e st was mad e on a port ion of the 3 - inch t o  0 mater ­
ial c rushed to  pass a 1/2 -- inch round -hole screen t o  det ermine what inc rease in 
yield of c lean coal c ould be  made if all of the coal were crushed to a s ize sui t ­
able for t abling or othe r  cleaning processes adapt ed t o  f ine c oal . 

Table 7 s hows the re sult s of t he float -and-s ink t e st s for each size  of mater­
ial in t he or iginal sample and fo r t he produc t crushed t o  1/2 -inch size . The 
t able is  arranged to show , for each s ize of  mat erial , t he we ight percent age o ccur­
r ing wit hin e ach s pec i f ic -gravity fract ion , its ash c onte nt , and the cumulat ive 
we ight and percentage of ash at eac h spec if i c  gravity . 

Inspect ion o f  the f igures in the t able shows immediately t hat every s i ze of 
t he Black Bear c oal c onta ins an unusually large p roport ion of heavy impur it ies 
high in ash c ontent . More than half of the mater ial is  over 1 . 70 in spec ifi c  
gravity . Conse quent ly , yields of float c oal , even a t  high percentage s of ash , 
are small , and a low -ash produc t i s  out of t he que st ion . 

Table ? . - -Re sult s of float -and -s ink t e st s  on coal from Black Bear mine 

Cumulat ive 
We ight , Ash , l We ight Ash , 2 

Produc t !. S�e c if i c  sravitl ;eercent �ercent ;ee rc ent ;eercent 

3 inch t o  1 inch Under 1 . 40 9 . 3 1.5 . .5 9 . 3  1,5 . ,5 
We ight , percent , 43 . 2  1 .  40 to 1 . .50 16 . 4  2 3  • .5 2.5 . 7 2 0 . 6  

1 . 50 t o  1 . 70 2 4 . 4  37 . 3 ,50 . 1  2 8 . 7  
over 1 . 70 49 . 9  73 . 0  100 . 0  ,50 . 8  

1 inch t o  1/4 inch Under 1 . 40 13 . .5 13 . 2  13 . .5 13 . 2  
We ight , percent , 41 . ,5 1 . 40 t o  1 . .50 16 . 0  2 3 . 7  2 9  . .5 18 . 9  

1 . .50 t o  1 . 70 18 . 3  40 . 4  47 . a ·  27 . 1  
Over 1 . 70 .5 2 . 2  - 7.5 . 2  100 . 0  ,5 2 . 2  

1/4 inch t o  20  mesh Under 1 . 40 2 8 . ,5  9 . 7 2 8 . ,5  9 - 7  
We ight , percent , 10 . 4  1 . 40 t o  1 . .50 1,5 . 2  2 4 . 3  43 . 7  14 " 8  

1 . .50 t o  l .  70 14 . 6 39  . .5 ,5 8 . 3  21 . 0  
OVer 1 . 70 41 . 7  74 . ,5 100 . 0  43 . 3 

Through 20  me sh Under 1 . 40 2 ,5 . 1  7 . 1  2 ,5 . 1  ? . 1 
Weight , percent , ,5 . 9  1 . 40 t o  1 . .5 0 12 . ,5 19 . .5 37 . 6 11 . 2  

1 . .50  t o  l .  70 10 . ,5 36 . 4  48 . 1  16 . 7  
OVer 1 . 70 .51 .  9 73 . 9  100 . 0  46 . 4  

C ompo s i t e , 3 inch t o  0 Under 1 . 40 13 . 5 12 . 6  13 . .5 12 . 6  
We ight , percent , 100 . 0  1 . 40 t o  1 . .50 1.5 . 6  2 3  • .5 2 9 . 1  18 . 4  

1 . .50 t o  1 . 70 19 . 6  38 . 6  48 . 7  2 6 . 6 
Over 1 . 70 .5 1 . 6  74 . 1  100 . 0  .51 . 0  

All crushed t o  Under 1 . 40 19 . 8  10 . 8  19 . 8  10 . 8  
pass 1/2 inch 1 . 40 to 1 . .50 13 . 8  2 2 . 8  3 3 . 6 1.5 . 7  

We ight , percent , 100 . 0 . 1 . .50 t o  1 .  70 1,5 . 1  39 . 0  48 . 7  2 2 . 9  
Over 1 . 70 .5 1 . 3 74 . 9  100 . 0  49 . 6  

1 Mo i sture -free bas i s  
2 All round-hole sizes exc ept 2 0  mesh . 
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A conveni ent met hod of interpret ing t he float -and - s ink data i s  t o  e st abl ish 
t he highe st percentage of  ash that probably would be t olerat ed in a c ommerc ial 
produc t , and t hen to determine , by me ans of interpolat ion betwee n t he figures . 
for the several spec if i c  gravit ies , the yields of float c oal of t hat ash co nt ent 
in eac h  s i ze o f  t he raw coal . As 20 percent a sh , on the moisture -free bas is , 
is  t he upper limit for c oals c urrent ly marke ted in Washington , it may logic ally 
be applied t o thi s c oal . Ut iliz ing t his  l imit in ash , t able 8 shows t he yield 
of float coal in each size , expre s sed bot h as a percent age of that s i ze and as  
a percent age of t he total 3 - inch to 0 mater ial . It  g ives , in  addition ; t he spec ­
ific grav it ies at whic h  each separat ion would have t o  be made t o  obt ai n a 2 0  .. per ­
c ent -ash produc t , and , fi nally , t he e st imated recovery o f  washed c oal to  b e  ex­
pected  from an actual washing operat ion . The e st imat e of washed-c oal recovery 
is  based upon the assumpt ion t hat a washer would rec over 80 perc ent of the float 
coal of 20 -percent ash shown to be pre sent by t he float -and-s ink test . The ef­
f i c iency of 80 perc ent is  nec essar ily speculat ive , for no  comparat ive d at a  are 
available on washing c oal as d ifficult to clean as i s  t he Black Bear . 

Table 8 shows that the yield of float c oal at  2 0  percent ash range s from 
2 3 . 5  percent of t he 3 - inch to l- inc h  s ize t o  5 6 percent of t he mat erial between 
1/4 inch and 20 me sh in s i ze .  Fo r the 3 - inc h  t o  0 c oal as a whole , t he yield 
of float c oal is  3 3  percent at a spec ific grav ity of 1 . 53 .  An ac tua l washing 
operat ion probably would recover 2 6 . 4  percent of washed c oal having 2 0  percent 
ash , made up of about one -third 3 - inch t o  l- inch mater ial and two-thirds l- inch 
slac k .  

Table B . --Yield s  o f  f loat c oal and washed c oal having 
20 percent ash , coal from Black Bear mine 

Screen s ize .!. 
3 t o  1 
1 t o  1/4 

1/4 t o  20 me sh 
Through ZO me sh 

3 to 0 
Through 1/2 inoh 

Float coal containing 
Spec if ic _ 20 perc ent ash � 

We ight , grav ity of Perc ent Percent of 
percent separat i on of s ize total raw coal 

43 . 2  1 . 49 2 3 . 5  10 . 2  
41 . 5  1 . 52 3 2 . 0  13 . 3  
10 . 4  1 . 65 5 6 . 0  5 . 8  

5 . 9 1 . 70 .. 54 . 0  3 . 2 
100 . 0  1 . 5 3 3 3 . 0 33 . 0 
100 . 0  1 . 60 43 . 0  4 3 . 0  

1 All round-hole s izes exc ept 20  me sh . 
2 Mo i sture -free bas i s . 

Est imated 
recovery of 

washe d  coal of 
2 0  percent ash ,� 

peroent of 
t o t al raw coal 

8 . 2  
10 . 6  

4 . 6  
2 . 6  

2 6 . 4  
34 . 4 

The bottom line of table 8 gives the dat a for c rushing all of the o oa l t o  
pas s  1/2 inch before washing . A separat ion a t  1 . 60 spe c if ic gravity yields  4 3  
perce nt of float c oal havi ng 2 0  percent ash , and wash ing o n  a tab le probably would 
allow the rec overy of 34 . 4  percent of cle aned coal at that ash c ont ent . An S -par ­
cent gain in t h e  yield o f  washed  c oal at 2 0  perc ent ash i s  t hus poss ible if t he 
mat erial i s  c rushed to 1/2 inch rat her than 3 inc h . 



Summarizing , a yield of 2 6 . 4  percent or about one-fourth of washed coal of 
20  percent ash probably could be att ained in  washing a } -inch to 0 size .  By 
crushing to 1/2 inch this yield could be increased to  } 4 . 4 percent or about one ­
third of washed coal . 

Naturally , the cleaned product obtained in a washing operat ion must bear the 
total cost of min ing and preparing all of the raw coal " If mos t of the material 
must be rejected as refuse , as in the case of  this coal , and t he total co st of  the 
operation borne by the remaining one -fourth or one-third of  cleaned coal , t he 
cost of the product becomes prohibitive . Consequent ly , the extremely low yields 
of high-ash washed coal obtainable at the Black Bear mine would seem to prec lude 
any possibility of a profitable operation , This conclusion is , naturally , based 
entirely upon the character of the sample examined . If add itional prospect ing 
should develop an area of coal co ntai ning materially less impurity , washing of 
the c oal might become feas ible , 

BURNING TESTS 

In May 19 }8 , 1-ton samples of coal from the Southport and Alpine mines were 
sent to the Northwest Experiment Stat ion of the Bureau of Mines , Seattle , Wash . , 
for burning t ests . These tests were made on an overfeed-type domest i c  stoker 
installed in a vertical , six-sect ion , hot -water boiler , such as is used for heat ­
ing residences " The stoker and boiler , as well as the test procedure , are des ­
cr ibed in Bureau of  Mines Report of Invest igations } }79 . l1f 

Two tests were made on each uoal , one w ith t h� stoker feed-gate set for in­
termed iate rate and the other at maximum rate ; however , owing to the coarseness 
of the two coals , the intermed iate rate test on each c oal corresponded to the 
minimum feed rate with other coals previous ly tested that had been crushed to a 
smaller screen size .  

The appearance of the retort and the flame cond it ion in the boiler were about 
the same with e ither coal . Bot h  burned with a rat her long , Y3llow ,  sootless 
flame ,  wi thout vis ible smoke . Smoke-dens ity read ings taken during the test s , at 
the top of the chimney , showed an absence of smoke in all but test 5 9 ,  during 
which too small an amount of a ir was supplied , Even under this condit ion t he 
smoke density was only 4 percent , 

The ch ief difference in the behavior of the two coals was in the character 
of the ashes  produced . The coal from the Southport mine had an ash-softening 
temperature of 2170° F . , and that from the Alpine mine softened at 2 600 °F o Thi s 
difference was shown in the character of the ashes o btained in the tests , The 

Southport coal formed larger cl inker , wh ich were more completely fused , than did 
the Alpine coal . The ashes obtained in  the test on the Alpine coal were more 
friable and porous ;  such clinker as was formed was fr iable rather than gla ssy a nd 
occurred in smaller pieces than t hat from the Southport coal . 

jj} - Yancey , H o  F o ,  Johnson , K .  A . , Lewis ,  A .  A . , and Cordiner , J .  B .  Jr--. ,--·c� 

Burning of Various Coals Continuously and Intermittent ly on a Dome st ic 
Overfeed Stoker : Bureau of Mines , Rapt . of Investigat ions }}79 , 19 38 , 30 pp , 
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Inspec tio n o f  the heat -balance st atement shown i n  table 9 reveals t hat a 
rather high recovery o f  useful heat was obt ained with both c o als despite the i r  low 
heating v alues . An over-all effic i ency of 7 8 . 2  perc ent was obt a i ned wi th t he . 
Sout hport c oal when 12 . 1  pounds was burned per hour . At the max imum burn i ng ra� 
( 21 . ,5  pounds pe r hour ) t he eff i c iency of the sto ker and b o i l er was 69 • .5 perc ent . 

These eff icienc ies d o  not d iffer great ly from t he c o rre spond i ng  values of 7 4 . 9  and 
71 . 3 perc ent obta ined wit h  t he Alpine c oal . 

Substant ial ly the same eff ic ienc y c oul d be obt a i ned w ith either c o a,l . Although 
the low heat ing value of t hese c oals naturally l imi t s  t he rate of heat �utput o btain­
able on burn i ng them , they can be used sat isfactor i ly and eff i c i ent ly f or hous e -heat ­
ing purpo ses with equi pment s imilar t o  t hat employed in c onduc t ing these t ests . 

No tests of t he  Oregon c oals t o  determine direc tly their suit ab i lity for use 
as indust r ia l steam c oals were inc lud ed in this invest i gation , for t hi s  woul d en­
tail large-s c a le burning tests in an industr ial boi ler insta llat ion . However , 
t he generalizat ion c an be made t hat s imil ar c oals are used suc cessfully in Wash­
in�t on and elsewhere as steam co a ls . In many inst anc es t he se c oals c ompete d i ­
rect ly w i t h  b i tumi nous c oals mine d  i n  the same or ad j ac ent local it ies . Tests of 
13 Wash ingt on c oals , i nc luding one very s imila r  in c haracter t o  the Coos Bay 
c oals , in a powdered -coal boiler plant � demonstrated that even c oals high in 
moisture and low i n  heat i ng value c an be ut i l i zed suc ces sfully w it h  reas onab ly 
high e ff i c iency as pulveri zed fuel . Thu s , t he propert ies of the Coos Bay c oals 
and the exper i ence in burn i ng s imilar c o als elsewhere ind i c ate t hat t he y  p ro bably 
would be su itable for i ndust r ial use as steam c oa ls . The ir pr i nc ipal l imitat ion 
would be t heir lower rate of heat out put , a fac t or o f  pr ime impor t anc e only when 
burni ng capac ity is l imit ed . 

� - Wilson , Ge orge Samue l , Yanc ey , H .  F . , and Daniels , Joseph , Pre l iminary 
Test s of Thi rteen Washi ngt on C oal s i n  a Powdered -Coal Bo i ler Plant at t he 
Univers ity o f  Washingt on : Univ . of Washingt on Eng . Exp . St a .  Bull . ;8 , 
1931 , 2 7  pp . 
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Table 9 .  - -Princ ipal result s of burning t e st s  of Southport 
and Alpi ne c o als , u s i ng an overfeed dome s t i c  

st oker installed in a hot -water boiler . 

Coal South:12ort AlJ2ine 
58 60 61 Test No . 

Feed rate , pounds per hour 
output , B . t . U o  per hour 

Analysis of coal , as fired 
MO isture , percent 
Ash , percent 
B . t . u . , per pound 
Ash-softening t emperature , 

Heat balance , percent 
Eff iciency 
Losses : 

Combust ible in ashe s  
Combust ible i n  soot 
Heat in dry flue gases 
Combustible in flue gases 

"!' .  

Moisture and hydrogen i n  coal 
Radiat ion and unaccounted for 

Total 

Excess air , perc ent : 
Coal fired 
Coal burned 

12 . 1  
88 , 400 

17 . 2  
11 . 7  

9 , 350 
2 , 170 

78 . 2  

4 . 6  
. } 

7 . 7 
. 0  

6 . 6  
2 . 6  

100 . 0  

73 
82 

59 
2 1 . 5 12 . 6  21 . 7  

1}7 , 200 77 , 900 124 , 900 

17 . 1  17 . 7  18 . 7  
12 . 9  16 . 4  16 . 8  

9 , 2 10 8 , 250 8 , 080 
,2 , 170 2 , 600 2 , 600 

69 . .5 74 . 9 71 . 3  

9 . 4 7 . 0  7 . 2  
. 4 . 2  . 2  

6 . 7  7 . 5 10 . 3  
4 . 4  . 0  . 0  
6 . 7 7 . 0 7 . .5 

__b.2. --1.:.! __1.2 
100 . 0  100 . 0  100 . 0  

. 3  79  64  
12 93 77 
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SUMMARY 

Thi s  repo rt pre s e nt s  t he re su lt s of ana ly se s , friab i l ity t e s t s , s lack i ng 
t e sts , and low -t emperature c arbonizat ion assays of coals from n ine m i ne s  and 
prospe ct s in t he state o f  Oregon . Ot her laborat ory work de s c r ibe d inc lud e s  a 

was hab ility examinat i o n  of one c oal , a hydro genat ion t e st of one c oal , and t he 
burni ng of two of t he c o als on an overfeed-type dome s t ic st oker . 

37 

E ight of t he c o als examined are s ubb ituminous in rank , and one i s  a l i gn i t e ., 
None of t he c oals has c ok i ng propert i e s . The Coos Bay c oals , which c ompr i s e  mo s t  
o f  t ho se studied , a r e  c haracter ized by a. r e lat ive ly high mo i sture co nt ent , a mod­
e rat e percentage of ash , low sulfur c ontent , and a he at i ng value o f  9 , 2 60 t o  
10 , 080 B . t . u .  per pound , a s  re c e ived . 

All of t he c oals have l ow fr iab i l i ty i nd ic e s , t hus ind i c at ing t hat t hey wi ll 
withst and well the forc e s  o f  impac t  and attrit i on t hat produc e breakage and degra­
dat ion in s i ze dur ing hand ling . 

Slacking t e st s showed that a ll of t he c oals will weat her or sla c k  to s ome ex­

t e nt when e x po s e d  t o  t he e lement s aft er m ining . Mos t  of t he c oals are clas s e d  as 
s t rongly s lacking and t herefore w i ll not wit hs tand s t or age during dry weather un ­
le s s  t he loss of moi sture c an be prevent ed . 

On low =t empe rature c arboni zat ion in t he laborat ory the c o al s  y i e ld 16 t o  3 7  
perc ent water , 4 t o  1 2  pe r c e nt t ar and o i l , 6 t o  1 1  pe rc ent gas having a heat ing 
value of 450 to 730 B . t . u .  per cubic f oo t , and 47 t o  7 0 perc ent c har . The c har 
i s  low in mo i s ture and volat i le mat t e r , co ntains a moderat e perc e nt age o f  ash 
in mo st c a s e s , and i n  g e neral ha s  a h igh heat ing value , namely , over 13 , 000 B . t . u . 
per pound . In short , it is a h igh- quality , smokele s s  fue l .  

A washab i l i t y  study s howed that c o al f rom the Blac k  Bear m i ne c ont a i n s  such 
a large proport ion of as soc iat ed impurit i e s  t hat the yi e ld of c le aned c o al pos ­
s ib le by washing , even if a h igh-ash product were t olerat ed , would be prohi b i t ive ­
ly low - probably from o ne -t h ird t o  one -fourth of the c oal mined . 

Under laborat ory c o ndit io ns , 8 8  per c ent or mor e of the dry Thomas c oal c an be 
l i que f ie d  by hydro genat ion , i nd i cat i ng  t hat t h i s  c oal wou ld be t e c hni c ally s uit ­
abl e for full - s c a le c ommerc i al hydrogena t i o n . 

Burn i ng t e st s  of the So uthpor t and Alpine c oa l s  on an overfeed -type d ome st i c  
s t oker and hot -wat e r  b o i ler demonst rat e d  t hat t he Coos Bay c oals c an b e  burne d 
s at i sfact o r i ly and w it h  high e ff i c i ency on e quipment .of t hi s  typ e . 
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C ONCLUSIONS 

The laborat ory t e st s  rec orded in t hi s  rep ort have shown t hat t he Oregon c oals , 
part icularly t hose of t he Coos Bay f1eld , are suit ed t o  both l ow-t emperat ure car­
bonizat io n  and hydrogenat ion pro c e s se s ; howeve r , the se methods o f  ut i li zat ion , al­
t hough technically s ound , probab ly are not e c onomic ally feas ib le at t he pre sent . 
The ir c ommerc ial applic at i on i s re s erved for t he day whe n  li quid fuel s  and carbon­
izat i on byproduct s  will br ing a s ubst ant ially higher pr i c e  on t he marke t . Thus , 
Oregon c o als , in c ommon wit h  v irtually all ot he r  nonc ok ing c oals , must t urn for 
imme d i at e  market s t o  c ombust ion in t he�r nat ural f orm "  

The Coos Bay coals are typic al subbi tuminous c oals . As such , and a s  s hown 
by laborat ory t e st s , t he y  are sub j ect t o t he l imit at ions impos ed by t he ir rank . 
The se l imitat ions are pr inc ipally t he ir relat i ve ly low h eat i ng value an d t he ir 
tend e ncy t o  weat her or s lack if st ore d dur i ng dry weat her . They have the advan ­
t age , however ,  of being r e lat ively nonfr iable and henc e y i e ld i ng a large propor­
t ion of t he c o ar s e r  s i ze s , whi c h  st ill c ommand a premium in pr ic e o n  t he d ome st ic 
market . 

De spite the i r  natura l  di sadvant age s ,  subb i tumi nous c o al s  are mined i n  cons id ­
e rable quant i t i e s  in t he United St ate s .  More ove r ,  in many inst anc e s  t h e se c oals 
are marke t ed suc c e ssfully in t he face of c ompet it ion from higher-rank coals mined 
in t he same or adj acent loc al J.t ie s o  In Washingt on , abou t 370 , 000 t ons of sub­
b i t uminous coal were mined in 1938 . Thi s  c oal ; much of which i s  s imilar in c har­
ac ter t o  t he Coos Bay c oal s , not only s uppl ie d  local marke t s  but moved i nto t he 
highly c ompet it ive Seat t le marke t where i t  met c ompe t it ion f rom b it umi nous c o al s .  
In Colorado , t he Denver reg ion produc e s  over 2 - l/2 mi ll i on t ons of subb ituminous 
c oa l  annually . This c oal is simi lar 1n charac t er t o  t he Coo s  Bay c oals and f i nds 
a re ady market for dome s t i c  he at i ng an d s t eam c oal . 

Thus , t he act ual use of s imi lar coals i n  ot her part s o f  t he c ount ry bears out 
the c onc lus i on based upon the re sult s  o f  laborat o ry t e st s t hat t he Coo s  Bay c oals 
are suitable for both dome st ic he at ing and indust r ial us e s . 
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