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BRIQUETTING TESTS AT THE UNITED STATES FUEL-
TESTING PLANT, NORFOLK, VIRGINIA, 1907-8.

By Cuaries L. WriGHT.

INTRODUCTION.

Previous work.—The general plan of work outlined for the Govern-
ment fuel-testing plant erected at the Louisiana Purchase Exposition,
at St. Louis, Mo., in 1904, included investigations relative to the
briquetting of coals found in the United States. These investiga-
tions embraced the possibility of making satisfactory commercial
fuels from lignite or low-grade coals which do not stand shipment
well; of benefiting culm or slack coals that are wasted or sold at
unremunerative prices; and of improving the furnace efficiency or
ability to withstand transportation of good coals. This work was
begun in 1904 and was continued in 1905, 1906, and 1907 as an essen-
tial part of investigations looking to the determination of methods
for reducing waste and increasing efficiency in the utilization of the
fuel resources in the United States.

The initial briquetting tests at St. Louis, which included examina-
tion into the behavior of different coals or mixtures of coals in the
briquetting press, experimental study of the merits of various sub-
stances used as binders, and consideration of the physical properties
and resistance to weather and abrasion of the briquets, have been
described.2 They demonstrated that satisfactory briquets could be
made from most coals, and that by briquetting the commercial value
of many low-grade coals and lignites could be raised enough to more
than cover the cost of manufacture.

Norfolk plant.—The briquetting plant of the Geological Survey
was moved from St. Louis, Mo., to Norfolk, Va., in 1907, along with
the steam boiler and producer-gas equipment of the fuel-testing
plant, as the closing out of the affairs of the Louisiana Purchase
Exposition and the consequent removal of the buildings from Forest
Park made a change of location necessary. Norfolk was selected
largely with a view to the testing of coals for naval purposes, and
because of facilities in the way of buildings and materials offered

a See U. 8. Geol. Survey Prof. Paper 48, pt. 3; and Bulls. 261, 290, 332, and 343.
5



6 BRIQUETTING TESTS AT NORFOLK, 1907-8.

by the Jamestown Exposition Company. The work at Norfolk
was chiefly devoted to making steaming and briquet tests of coals
which reach the Atlantic seaboard at Norfolk and Newport News
and are used by the navy and merchant marine.

Two briquet machines were installed at the Norfolk plant, one
being the English machine used in briquetting tests by the Geological
Survey at St. Louis in 1905 and 1906, and the other an American
machine. The briquets made at this plant were tested on locomo-
tives of several railroads entering Norfolk and on the United States
torpedo boat Biddle in comparison with the run-of-mine coal used
in making them. Some of the tests were conducted by the railroads
on their own locomotives, but those on the Biddle and on the loco-
motive of the Seaboard Air Line Railway were carried on by W. T.
Ray and Henry Kreisinger, of the United States Geological Survey.

Personnel.—Charles T. Malcolmson continued in general charge
of the briquetting section after the removal to Norfolk until January
1,1908. Walter J. Chapman continued in charge of operation of
the briquet machines and of the observations reported under the
heading ‘““Details of manufacture.” Charles L. Wright supervised
the installation of the English briquet machine and later in the year
continued the physical tests of briquets and the analyses in the
chemical laboratory of the section until January 1, 1908, on which
date he was placed in general charge of the work of the section.
G. E. Ryder and Ralph Galt also continued with the staff, but the
former was obliged to resign soon after the plant was in operation on
account of ill health; the latter continued with the section as com-
puter until the close of work on December 1, 1908.

DEFINITION OF BRIQUETS.

Briquetted or ‘‘agglomerated”” fuel is fuel made by pressing in
molds a mixture of coal dust and small-sized pieces of coal or other
fuel material and a binding substance which holds the particles
together. The most common binder at present commercially avail-
able is a pitch made either from coal tar or water-gas tar, but other
substances, such as starch, lime, sulphite liquor, etc., have been
used with more or less success. The mixture of coal and binder is
heated and subjected to heavy pressure in molds.

Briquetted fuel has been manufactured in foreign countries for
many years. Railroads and steamship companies operating in cer-
tain countries are required to keep a reserve supply of fuel on hand,
and briquetted fuel has been found superior for this purpose to run-
of-mine or slack coal, as it is free from danger of spontaneous
combustion, which frequently occurs in large piles of fine coal. Bri-
quetted fuel also resists the effect of weather better than slack or
run-of-mine coal.
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Foreign briquets vary in weight from a few ounces to 100 pounds,
but the larger cakes are usually so marked off in pressing that they
can be readily broken into small pieces suitable for use in stoves
and steam boilers. The shapes and relative sizes of some foreign
and American briquets are shown in Plate II.

BRIQUETTING TESTS.
PURPOSE.

The briquetting work undertaken at Norfolk had these specific
objects:

1. To determine what per cent of pitch or other binder was neces-
sary to make a satisfactory briquet out of the coals tested.

2. To investigate the relative merits of different binders.

3. To provide briquets for comparative combustion tests .of run-
of-mine coal and the same coal briquetted.

COALS BRIQUETTED.

During the period covered by this report, that is, from July, 1907,
to January, 1908, 41 briquetting tests were made on the following
coals:

Field Bri- Number
desig- Character and source of coal. quets ‘Where tested. of
nation. made. tests.

J-2 | Bituminous, r. 0.
J-3 | Bituminous, r. 0.
J-5 | Bituminous, r. 0. .-
J-6 | Bituminous, r. 0. m., Red Star, W. Va
o
o
o

J-7 | Bituminous, r. 0. m., Derryhale, W. V:
J-8 | Bituminous, r. 0. m., Lawton, W. Va. .. ..
J-9 | Bituminous, r. 0. m., Winona, W. Va.._........
J-10 | Bituminous, r. 0. m., Stanaford, W. Va.._......
J-11 | Bituminous, r. 0. m., West Ralelgh W.Va.....

Q

J-12 | Bone coal, Sw1tchback W.Va.ooeieiiaiaon. 21.0 |...

J-13 Bltummous, r. 0. 1., Em:us, W.Va............. 121.48 | Seaboard Air Line Rail-
way.

J-14 | Semianthracite culm, Merrimae, Va ............ 11.0 thcl}gn stoves and
gra

J-15 | Bituminous, r. 0. m., Minden, W. Va._......... 182.9 | Chesapeake and Ohio
Railway.

N NN RO NN

J-16 | Bituminous, r. 0. m., Midvale, W. Va. .. 93.02 |..... [ 1 T
J-17 | Bituminous, r. 0. m., West Virginia.. - 80.0 | Battleship Connecticut..
J-18 | Anthracite, buckwheat size, Pennsylv 3.0 | Torpedo boat Biddle....

|

a One test was made of 50 per cent of Jamestown No. 11 and 50 per cent of Jamestown No. 18.

BINDERS USED.

Two kinds of binders were used in these tests:

(@) Water-gas pitch.

(b) Flour.

Six different lots of water-gas pitch were used, the total weight
consumed being 59 tons.

One lot of flour was tested as a binder.
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The characteristics of the water-gas pitch binders used are found
in the following table of results of tests and analyses:

Tests and analyses of water-gas pitch binders.

Oils by distillation. Pitch ex-
. tracted by
Chem. Lab. No. C:;filrlleﬁc FIO\iVI’li;lg CS; from
: point. Up to 572°to | 680°to | Total up | sample as
572° F. | 680° F. | 743° F. |to743° F.| received.

B.t. u. °F. Per cent.| Per cent.| Per cent.| Per cent.| Per cent.
4879a . il 16, 805 126 1.33 16. 53 15.15 33.01 94. 50
5458, il 16, 893 189 .88 12. 34 22. 44 35.66 92.92
8563 .. i 16,718 201 1.45 10.32 11.30 23.07 90.33
5939. 194 1.87 4.21 14,54 20. 62 98.13
5940. 178 1.27 9. 88 17.75 28.90 96. 60
5941 . 196 1.71 14.05 16.20 31.96 98. 44

._@ This binder was reported in Bull. No. 332, but it is included in this report also, as some of it was used
in briquet tests herein described.

The flour binder used (laboratory No. 6110) had a calorific value of
6.998 British thermal units and the following proximate analysis:

Analysis of flour binder.
B o) V1 o 13.30
Volatile combustible. . ... ... ... . i eeaaaaaaan 72.30
Fixed carbom. .. .. e 13. 50
7. o 90
R )4 R I 10
100 Y 7 Y 100. 10

A few briquets were made from sulphite liquor, but as no record was
kept of the details of manufacture and as not enough briquets were
made for any of the physical tests, this binder can not be reported on
until further experiments are made.

CHARACTER OF TESTS.
COMBUSTION TESTS.

Combustion tests of the briquets manufactured at the Norfolk
plant were made in locomotive and marine boilers. A brief account
of the tests appeared in Bulletin 363.2

PHYSICAL TESTS.

The methods of making the physical tests and of sampling the
briquets can be found in Bulletin United States Geological Survey No.
332. Briefly these tests were as follows:

DROP TEST.

Fifty pounds of briquets were put in a box 24 inches square and 12
inches deep, with a drop bottom, 6% feet above a cast-iron plate in

a Goss, W. F. M., Comparative tests of run-of-mine and briquetted coal: Bull. U. S. Geol. Survey No.
363. 1908, 57 pp.
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the bottom of a second box. The briquets were suddenly dropped
on the plate, then screened on a 1-inch mesh wire screen. The pieces
held on the screen were again dropped, the total number of droppings
being five. At the last screening the percentage that the weight of
the pieces held bore to the original weight of the briquets was called
“per cent held by 1-inch screen,” and the remainder was called ““per
cent through 1-inch screen.”

TUMBLER TEST.

The briquets (as nearly as possible 50 pounds) were placed in a tum-
bler, a horizontal sheet-steel cylinder, and rotated two minutes at a
uniform speed of 28 revolutions per minute, after which the contents
of the tumbler were sized by a 1-inch mesh screen, and the portion
passing through was screened through a 10-mesh sieve. The weight
of the pieces held by each screen was determined and the percentage
held computed.

WEATHERING TEST.

The conditions of briquets that had been placed in small piles in a
yard and exposed to weather were noted. The time exposed and the
condition of the briquets at the end of that time are stated in the
tabulated results of tests. The key to the designated conditions
A, B, C, D, and E is the same as stated in Bulletin 332:

A: Briquets practically in same condition as when put out. Sur-
faces show no signs of erosion or pitting. Briquets hard, with sharp
edges, and fracture same as that of new briquets.

B: Shape of briquets unchanged. Surfaces of those on top of pile
have lost luster, with evidences of pitting, corners and edges worn off
by erosion. All briquets firm, with fracture practically the same as
that of new briquets.

C: Top briquets appear similar to those in condition B, and show
signs of further disintegration, having lost original sharp fracture.
Erosion more evident on all briquets on outside of the pile. Inside
briquets still firm, retaining original characteristics.

D: Top briquets so badly disintegrated that they crumble to pieces
on handling. Briquets in center of pile show signs of disintegration;
luster of surfaces gone; edges soft, and break easily in the hand. Frac-
ture not so sharp as when newly made, but briquets firm, and handled
without breaking.

~E: Entire pile disintegrated. In many cases the only briquets
retaining their original shape are those protected from the weather.
Briquets can not be handled safely, but crush easily in the hand.

ABSORPTION TEST.
Samples of the briquets, one English briquet or four American bri-

quets, were weighed in air and in water by a hydrostatic balance; the
briquets were then kept covered in water and weighed in water daily
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for varying periods up to several weeks. The results show the time
immersed, the percentage of water absorbed, and the percentage
absorbed in the first four days of the test.

DENSITY TEST.

This was determined from the first weighings for the absorption

test.
BRIQUETTING TEMPERATURE.

The ‘‘briquetting temperature” reported in the tables of results
(pp- 16 to 35) is the temperature of the mixture of fuel, binder, and
moisture just before it was pressed into briquets.

The amount of moisture desirable in the briquet mixture before
briquetting has been a disputed point among engineers. Conse
quently during this series of tests samples of the briquet mixture
were taken just before being briquetted, and were immediately sealed
and forwarded to the chemical laboratory of the fuel-testing plant.
The total moisture determined by analysis is reported in the tables
as ‘‘moisture in briquet mixture.”

BRIQUETTING EQUIPMENT.
GENERAL DESCRIPTION.

The equipment of the United States Geological Survey briquet plant
at Norfolk comprised two briquet machines (English and American),
heating and mixing apparatus, storage bins for the raw fuel, crushers,
grinder, and disintegrator for reducing the fuel to the desired fineness,
machines for crushing or ‘“‘cracking’ pitch, scales, and the necessary
elevators and conveyors. Most of the equipment had been used for
varying periods of time at the St. Louis plant, but the American bri-
quet machine had not been used before.

The general plan of the plant, including the location of the briquet
machines, the coal-crushing machinery, and the course of some of the
conveyors, is shown by Plate I.

There were three storage bins for raw fuel at the plant, two each of
25 tons capacity behind the English machine and one of 50 tons capac-
ity behind the American machine. The samples of fuel to be tested
were brought by rail over a spur track leading to the building and
dumped from the car into a pit. From this pit a bucket elevator and
a 16-inch belt conveyor carried the fuel to the desired storage bin.
A tripper on the conveyor discharged the raw fuel into either of the
bins back of the English machine or passed it on to be run into the bin
back of the American machine.

Under the coal-storage bins and behind the briquet presses a floor,
called the ‘‘ pitch-mixing platform,” was built 10 feet above the ground,
and a runway 60 feet in length was provided to roll barrels of pitch up
to it.
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BRIQUETTING EQUIPMENT. 11

On this ‘‘pitch platform” back of each machine were scales having
hoppers, into which coal could be drawn from the storage bins and
weighed. Back of the English machine were other scales to weigh
the pitch used as a binder. The American machine had an adjustable
mechanical device (to be described later) for keeping the ratio of
pitch to coal constant, so that it was not necessary to weigh the pitch
used with this machine.

In addition to the conveyors that formed part of the necessary
equipment for each machine there were loading belts for conveying the
finished briquets from the two machines to the storage yards or to cars.
One, a 30-inch Jeffrey belt conveyor 33 feet long (see Pl. ITI), carried
the briquets from the front of the machine to the outside of the build-
ing, while the other, a 24-inch Robbins belt conveyor 65 feet long
(see P1. IX, B), carried the briquets from the first conveyor and loaded
them into the railroad cars. Plate IX, A, shows the delivery end of
this conveyor. Briquets were scraped from the front conveyor to the
second by a quarter-circle iron band supported above the crossing of
the two conveyors.

BRIQUETTING MACHINES.
NATURE AND CAPACITY.

The two briquet machines installed at Norfolk were of different
types and differed radically in details of construction. The English
machine was the same that was erected at the St. Louis plant at the
time of the Louisiana Purchase Exposition and used in the briquetting
tests at that place. It was built by William Johnson & Son, of Leeds,
England, and is one of the standard types of machines for briquet-
ting with stiff pitch. It consists of a closed-mold double-compression
vertical-table press, forming two briquets at each stroke. As origi-
nally installed at St. Louis, the press had molds that formed rectangu-
lar briquets, measuring 63 by 54 by 4% inches, with rounded corners,
that weighed on the average 6.8 pounds each. The maximum capac-
ity was 6 tons of briquets per hour. To obtain a briquet better
adapted to the requirements of domestic use and locomotive-boiler
practice the mold wheel on the machine was, in 1905, planed down so
as to reduce the thickness of the briquets, and in the later tests at St.
Louis and the Norfolk tests the machine turned out briquets measur-
ing 63 by 41 by 2% inches. Those made at Norfolk weighed about
3% pounds apiece. The capacity of the machine when making bri-
quets of this size was 3.8 tons per hour.

The American briquet machine was built by the Renfrow Company.
Briefly, it was a closed-mold double-acting plunger machine, forming
12 briquets at the end of each stroke or 24 at each revolution. The
machine used at Norfolk was an improvement on one built by the
same company and used in briquetting tests at St.Louis from May,
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1906, to March, 1907, a certain weakness of design in the old machine,
brought out by these tests, having been corrected in the new one.
This new machine had a stronger frame to permit the use of heavier
pressure; the working parts not subjected to pressure were of bronze
to prevent corrosion; the dies, the cams, and the rollers were of tool
steel. Provision was made in the design of the housing for the
removal of any working part without dismantling the machine, and
the arrangement of the die plunger and the length of spring behind
the plunger were such as to reduce to a minimum the chance of
a double charge entering the press and to prevent damage to the
machine if one did enter.

The shape of the Renfrow briquets was cylindrical, with convex
ends. They measured 3} by 1% inches and weighed on an average
11 ounces. Running at 9 revolutions or 18 strokes per minute, the
capacity of the machine was about 8.9 tons per hour.

The appearance of both machines from the front is shown by Plate
111, while a side view of the English machine appears in Plate IV.

DETAILED DESCRIPTIONS.

English machine.—The position of the English machine with refer-
ence to the American machine and the coal-grinding equipment at
the Norfolk plant is shown in Plate I. Plate V, an elevation of the
machine, gives further details, showing the coal-storage bin, the mix-
ing platform and coal-weighing scales, the coal breaker, various
chutes, the main elevator, and the driving pulleys and belts.

The scales back of the English machine (see P1. VI, 4, and C, PL. V)
were placed about 6 inches above the floor to allow room for a square
wooden plunger sheathed with sheet iron (D, PL V) to work back
and forth under them and push the weighed fuel into a hole in the
floor in front. The plunger was operated by a lever and connecting
rod (R, PL. V) from a crank on the jack shaft (N, PL V) below the
mixing floor, and the jack shaft was driven by a belt and pulleys
from the main shaft (A, P1. V).

Fastened to the under side of the floor was a horizontal worm
conveyor (E, Pl. V) to carry the fuel and pitch from the scales to a
chute leading to the Stedman disintegrator (Pl. VI, B, and F, P1. V).
This conveyor was driven by a bevel-geared sprocket (P, PL. V) and
chain from the same jack shaft that worked the plunger. The con-
veyor delivered the material into the chute (G, P1. V). Suspended in
this chute was a powerful electro-magnet (Pl. VI, B) intended to pick
up any pieces of iron or steel that might be in the stream of material,
and prevent them from causing damage to the disintegrator or the
press. The two sets of hammers in the disintegrator revolved in
opposite directions at 790 revolutions per minute and were driven
from the jack shaft (L, P1. V) above and back of the briquet machine,
which in turn was driven from the main shaft (A, P1. V).
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SIDE VIEW OF ENGLISH BRIQUETTING MACHINE
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4. HOPPER AND SCALES BACK OF ENGLISH MACHINE.

B. STEDMAN DISINTEGRATOR.
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This disintegrator (Pl. VI, B) stood on a concrete foundation and
its base was 2 feet above ground level.

In front of the disintegrator a pit 5 feet deep, 3% feet wide, and 5
feet long, walled in and floored with concrete, was provided for the
boot of a bucket elevator (H, Pl. V). The ground mixture from the
disintegrator slid into this boot through a chute left in the concrete
foundation.

The elevator lifted the ground fuel and pitch to a point above
and back of the briquet machine, whence a covered wooden chute
lined with sheet iron (I, Pl. V) led to the upper mixing cylinder
J, PL. V) of the machine (Q, PL. V).

The elevator (H, Pl. V) was driven at the upper end by sprockets
and chain from a jack shaft (M, P1. V), and the latter was driven by
belt from the main shaft (A, P1. V). At the base of the upper mixing
cylinder steam could be admitted through several openings. A
water pipe supplied water at the top of this cylinder when required.
Below the mixing cylinder and supplied from it was the feeding cyl-
inder (K, P1. V) of the briquet press. The plunger and die table of
this press were driven by pulley (O, P1. V) and a belt from a pulley on
main shaft (A, PL V).

To run a briquetting test on the English machine, coal was drawn
from one of the storage bins back of it into the hopper on the scales
and weighed. The slide under the hopper was then opened and the
coal fell into a groove under the scales, whence the plunger pushed
it forward at a uniform rate into a hole in the floor. The pitch,
which had been broken up by hand and weighed, so that its weight
might be the desired percentage of the weight of fuel in the hopper,
was added by hand to the coal as it fell through the hole in the floor,
the intent being to supply the pitch at a uniform rate and to have
all the pitch weighed out added by the time all the coal had run
through the hole.

After passing through the hole in the floor of the mixing platform
the coal and pitch fell into the horizontal screw convéyor, which not
only carried them to the chute leading to the disintegrator, but also
helped to mix them. The electro-magnet suspended in the chute
demonstrated its usefulness during the tests by catching bolts, rivets,
spikes, and pieces of cast iron in the material passing under it.

The fuel and binder from the chute fell into the disintegrator,
where they were ground to coarse particles and fine dust. This
ground mixture of fuel and binder was then taken by the bucket ele-
vator to the chute leading to the upper mixing cylinder of the briquet
machine.

In this cylinder the mixture was heated by the introduction of
saturated or superheated steam, according to the softening point of
‘the binder used, and mixed by vanes carried on a revolving shaft.
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No steam jacket was used on this machine. With very dry fuel, it
was often found advantageous to add water to the mixture.

After the fuel and binder were thoroughly mixed and properly
heated the mass became more or less plastic according to its briquet-
ting qualities, and was drawn off through a door in the lower part of
the cylinder into another cylinder, the feed box, set lower in the
machine. From the feed box the mixture was forced by a plunger
into the molds in the vertical revolving table of the press. The
plunger speed was 17 strokes per minute, 1 stroke for each revolu-
tion. At half a revolution the mass in the mold was pressed by a
system of levers from each end, the maximum pressure being about
2,500 pounds per square inch. Two briquets were formed at each
stroke or 34 briquets per minute.

The finished briquets were removed from the machine by hand
and either stacked near the machine or placed on the conveyor in
front of the American machine, and by it loaded directly into a car, -
if one was available. They were of rectangular shape, with molded
corners, and were 6 inches long, 41 inches wide, and 2} inches thick.
Their average weight was about 3% pounds. The maximum capacity
of the machine was about 30 tons per eight-hour day.

When the machine had reached a uniform condition of working,
the operator took the temperature of the briquet mixture and the
temperature of the finished briquets.

American machine.—The location of the storage bin, mixing plat-
form, coal crusher, conveyor, and the pulleys and belting that drove
the press and the various accessories are shown in Plate VII, the loca-
tion of the machine with reference to the English machine in Plate I
and a front view of the machine in Plate III.

The American machine equipment included a bin of 50 tons capacity
(H, P1. VII),situated above and behind it; hopper scales (I, P1.VII, and
Pl. VIII, A); pitch cracker (I, Pl. VII, and PL. VIII, A4), driven by
pulleys and belt from main shaft (A, Pls. V and VII); a hopper with
adjustable slides in the bottom at the coal scales and over the apron
conveyor (J, Pl. VII), this conveyor being driven by a chain and
sprockets from the jack shaft (F, P1. VII), which took power from main
shaft (A, Pl. VII); an apron conveyor for the cracked pitch (M, Pl
VII), taking power from jack shaft (F, Pl VII); a Williams mill
(K, PL. VII), driven by a belt from the 20-horsepower electric motor
(W, PL VII); and a bucket elevator (N, PL. VII), operated by chain
and sprocket from the countershaft (G, Pl. VII), which in turn was
driven through belt and pulleys by the main shaft (A, Pl. VII). The
machine itself included steam-jacketed cylinders (PPP, Pl. VII) for
heating and mixing the fuel and binder; worm conveyors driven by
bevel gears (QQQ, PL VII), which took power from countershaft (C,
Pl. VII), which in turn was driven by a belt from countershaft (B,
Pl. VII), for forcing the mixture through the cylinders; a feed box
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4. PITCH CRACKER AND SCALES AND HOPPER BACK OF AMERICAN MACHINE.

. ARRANGEMENT AND DRIVING GEAR OF PITCH AND COAL MIXING CONVEYORS,
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1 EHIGH VAL

4. CAR-LOADING CONVEYOR FILLING CAR WITH BRIQUETS.

B. PLANT END OF CAR-LOADING CONVEYOR. SHOWING CROSS CONVEYOR,






BRIQUETTING EQUIPMENT. 15

(T, PL. VII); a die filler (U, Pl. VII); and a conveyor, not shown in
Plate VII, for bringing the briquets to the front of the machine, all
of which were driven by the countershaft (E, Pl. VII), which took
power through pulleys and belt from main shaft (A); and a double-
acting press (R, Pl. VII) operated by a drive pulley (D, PL VII),
driven from the main shaft (A).

The main shaft (A), which furnished power to the American or to
the English machine, was driven by a belt from the 50-horsepower
electric motor (S, PL. VII). The English machine required about 25
horsepower and the American machine about 50 horsepower. The
50-horsepower motor drove the English machine and its equipment;
it drove the American equipment except the Williams mill.

For a test on the American machine sufficient fuel to fill the hopper
on the scales (P1. VIII, A) was drawn from the storage bin and weighed,
the slide at the bottom of the scales was opened, and the fuel passed
through a hole in the floor of the pitch platform into a hopper over
the apron conveyor. A sliding door on the side of the hopper facing
the direction in which the conveyor was moving could be raised or
lowered to vary the thickness of the layer of fuel on the conveyor.

Pitch broken by hand into lumps was fed into the pitch cracker
(PLVIII, A). The pulverized pitch fell into a hopper similar to the fuel
hopper and having like it an adjustable door in one side. The apron
conveyor under the pitch hopper carried away from it a layer of
pitch which was discharged in an even layer upon the fuel lying on
thefuel conveyorbelow. Plate VIII, B,showsthe arrangement of these
conveyors. The fuel and pitch fell from the fuel conveyor into the
Williams mill, which reduced them to a mixture of small pieces and
dust. The bucket elevator raised the ground fuel and binder from
the Williams mill and dumped them into the hopper abeve the Ameri-
can briquet machine. The screw conveyors moved the material
flowing from the hopper through the three pairs of horizontal steam-
jacketed drums, in which the fuel and binder were suitably heated
and thoroughly mixed. To heat the mixture and also to supply
moisture if needed, steam was let into the drums, this steam being
either saturated or superheated according to the softening point of
the binder used. From the drums the heated briquet mixture passed
to the press box, whence plungers forced it into die fillers, which filled
the dies or molds with proper-sized charges. Then the briquets were
formed by the plungers, 12 on each side of the die holder, pressing
the mixture into the molds under an average pressure of 1,000 pounds
per square inch. The speed of the plunger was 18 strokes per minute,
making the capacity 216 briquets. On the return strokes the bri-
quets were discharged from the molds and dropped on a conveyor
which carried them to the front of the machine and dumped them on
the belt conveyor (Pl. I), which carried them to the storage bin or

99583°—Bull, 30—11—2
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the railroad car. The capacity of the American machine, on the
average, was 71 tons per day.

When the machine reached uniform conditions, observations were
made of the temperature of the mixture before being briquetted and
the temperature of the finished briquets as they came from the
machine.

DETAILS OF TESTS.
JAMESTOWN No. 2.

Sample consisted of several cars of semibituminous coal from a mine
working the Pocahontas No. 3 bed, Pocahontas, Tazewell County,
Va., on the Norfolk and Western Railway.

Excellent briquets were made from this coal. Those made with 6
per cent of binder (Lab. No. 5458), however, stood the cohesion tests
as well as those made with 8 per cent of binder (Lab. No. 5563).
The warm briquets from all four of the tests had smooth firm sur-
faces, and those from tests 251 and 252 fractured with difficulty.
Those from tests 254 and 255 were more brittle, though not easily
broken. The surface of fracture of tests 251, 252, and 254 were
smooth and firm, while that of test 255 crumbled easily. The cold
briquets of tests 251, 252, and 254 were excellent, had smooth firm
surfaces, broke without crumbling, and the fractured surfaces were
smooth and firm. The cold briquets of test 255 were rather brittle,
fractured easily, and surface of fracture crumbled easily.

Briguet tests.

Size of coal as used:
Overiinch..... .. .. ... .. .. ...
Ystotinch....
2% to fpinch. ..
’IL‘« to % inch. . ...

hrough 45 inch

Details of manufacture:
Machine used
Briquetting temperature .
Binder—

Kind.....................
Laboratory No. (see p. 8).
Amount........... oL il
Weight of—
Fuel briquetted................ ... .. ... ..
Briquets,average. .. ...... ... .. .. ... ......... do
Heat value per pound—
Coal as received
Briquets.........
Binder........... ...
Moisture in briquet mixture.

Dmﬁttﬁt (l-inch screen):

el

Fines through 10-mesh sieve
Weathering test:
Timeexposed. . .........oooiiiiiiiiiii i ..
Condition... ... ... ... . ...
Water absorption:
Time immersed
Water absorbed. .......
Average for first four day:
Specific gravity (apparent). ...
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Chemical analyses of briquets.

Test NO. . .ottt 251. 252. 254. 255.
Laboratory No........ ... 5466 5454 5455 5457
Proximate:

Moisture. ... per cent.. 2.45 1.64 1.60 1.40

Volatile matter. ...do.... 18.52 19.73 19.70 19.88

Fixed carbon .. 72.79 72.65 73.08 73.22

Ash....... 6.24 5.98 5.62 5.50

Sulphur... .63 .61 .50 .58
Ultimate:

Hydrogen. .. .. .. ... do.... 4.53 . 4.62 4.76 4.32

Carbon. ...l do....|  80.63 83.47 84.56 83.62

Nitrogen. ... do.... .84 .87 .97 .89

Oxygen............ e do.... 4.19 4.45 3.59 5.09

Extraction analyses.
Fuel. Briquets.
Pitches.
J2 Test | Test | Test | Test
. 251. 252. 254. 255.

Laboratory No..............o.ooo .. 5458 5563 5333 5466 5454 5455 5457
Air-drying 10sS. . coceeoeea L. percent.. 0 0 1.20 1.80 1.10 1.10 0.90
Extracted by CSz:

Airdried......ooooioiiiiiil do....| 92.92 | 90.33 .564 | 5.946 | 5.808 7.74 5.92

Asreceived. ... ... .............. do....| 92.92| 90.33 .557 | 5.830 | 7.745 7.65 5.87
Pitch in briquet as received............ [ 1 YA DR ) P 5.71 5.62 7.90 5.92

JAMESTOWN No. 3.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the “Thin Vein” Pocahontas bed, Davy,
McDowell County, W. Va., on the Norfolk and Western Railway.

Excellent briquets were made on the English machine with this
coal and 6 per cent of binder (Lab. No. 5458), and good briquets were
made on the American machine with the same coal and binder. The
briquets made on the American machine (test No. 257), with 7 per
cent, of binder (Lab. No. 5563), also had a good appearance but were
not so strong as those from the other two tests.

Briquets from test No. 253, while warm, had a smooth surface and
metallic luster and no cracks, but were easily crushed in the hand.
When cold, however, they had a fine metallic ring when struck, a firm
fine-grained surface, broke with difficulty and with a firm, fine-
grained, lustrous fracture.

Briquets from test No. 256, while warm, had a smooth surface,
were plastic, and broke with a rough fractured surface. When cold,
these briquets had rough ends, broke without slacking, and had a
smooth and glossy fracture.

Briquets from test No. 257 hardened at a rather high temperature,
and fractured with difficulty. When cold, these briquets had a firm
smooth surface, were somewhat brittle, and formed some slack when
broken.
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Briquet tests.

TSt NO. i cieaaaaa 253. 256. 257.
Size of coal as used
Over}inch........................... 0.8 |ieeecancnnn 0.1
v to % inch [ 2 3 P, 6.1
o to ¢ inch 147 [oooiiaiaas 28.8
& to o inch 27.0 |.ceeininnnnns 29.5
Throgh , 54.0 |01 35.5
Details of manufacture
Machine used... Eng. Am. Am,
Briquetting temperat 204
Binder—
Kind... . W.G.P.| W.G. P W.G. P,
Laboratory No. (see P. 8) .. ...ttt iiicaaaaas 5458 5458
Amount...... .. 6 6 7
Weight of —
Fuel briquetted. . 24, 600 12, 000 10,000
Briquets, average 3.53 0.617 0. 588
14,443 14, 443 14,443
14,828 14,728 14, 836
16,803 16, 893 16,718
6.09 2.1 4.91
76.4 62.0 37.5
23.6 38.0 62.5
- 71.8 58.5 47.5
Passed................. 28.2 41.5 52.5
Fines through 10-mesh s 89.7 95.0 95.0
Weathering test:
Time exposed 162 154 154
Condition. . A B B
Water absorption:
Time immersed. . 30 21 21
‘Water absorbed.. .. 12.02 14. 46 15.79
Average for first fou 2.04 2.71 3.12
Specific gravity (apparent)... 1.143 1.121 1.101
TSt N O - et 253. 256. 257.
Laboratory No. .. ... i 5477 5478 5743
Proximate:
Moisture. . . .. ... 1.86 1.69 1.06
Volatile matter. 17.26 18. 40 17.30
Fixedearbon. .. ... ... ... ... iiiiiiiiiiiiio. 75.54 74.26 76.13
1 5.34 5.65 5.51
SUIPhUT. . o .66 .64 .65
Ultimate:
Hydrogen. . .........ooioii e 4.58 4.61 4.70
(071 470 « 83.87 83.87 85.15
NItTOZeN . - . oot 1.07 1.09 1.09
(04753 | WS . 4.48 4.14 2.9
Ezxtraction analyses.
Fuel. Briquets.
Pitches.
7-3 Test Test Test
* 253. 256. 257.
Laboratory No....... .. .. . i 5458 5563 5459 5477 5478 5743
Air-drying loss. ... ...l 0 0.90 1.30 1.20 0.70
Extracted by CSz:
.47 | 5.086 5.33 5.90
5.025 5.28 5.86
Pitch in briquet as received R 4.93 5.20 6.00




DETAILS OF TESTS.

JAMESTOWN No. 5.

19

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Sewell bed, 1 mile east of Sewell, Fayette

County, W. Va., on the Chesapeake and Ohio Railway.

Of the two tests made on this coal, the briquets of test No. 258 were
better than those of test No. 259. The warm briquets of test No. 258
had smooth surfaces and were difficult to fracture. The cold briquets
were very hard and brittle and formed some slack when broken.
The warm briquets from test No. 259 had smooth surfaces, were very
plastic, and high in moisture; the cold briquets had a very hard, firm

surface, and fractured without slacking.

Briquet tests.

Test N O et s 258.

259.

Size of coal as used:

Over dinch ... . i 0.1
fptotinch..... ... ... 6.5
,&,toﬁ,mch ............ e 27.0
%; dsinch. . . ... ... F. 31.1
'hrough g5 inch 35.3
Details of manufacture:
Machine used . . ..o e Am.
Briquetting temperature. .. ... .. .. ... ... iiiieeieeen °F 199
Binder—
Kind..............ooo. e i W.G. P,
Laboratory No. (see p. 8). .. 5563
AmOount. ... ieieaaaaeas - 7
Wel% t of—
uel briquetted. .. ... .. ... .. ... pounds. . 136, 000
Briquets, aVerage. . . ... ... iiiiaeaaan do.... 0. 568
Heat value per pound—
Coalasreceived. ... ......ooioiiiiiiiiiiii i B.t.u.. 14,522
Briquets.....o..ooiiiii ..do.... .
Binder... ...l

Moisture in briquet mixture.
Dm% test (1-inch screen):

Tumbler tes
Held... e e .
Passed.. ... ...oiiiiiiiiiiiiiiiiiiiiiiiii . -
Fines through 10-mesh sieve. ... .. ... i iiiiiiiiiiiiiiaaaans do.... 95.5 95.2
Weathering test: .
THMe XPOSEA . . . cunee e e ettt et eaeaaaan days.. 154 154
CONAILION. . - ...t eiaaaaaaan A A
Water absorption:
Time immersed. ... .....o.neon et e e e e .. 21 21
Water absorbed............... 14.99 15.28
Average for first four dBYb .. 2.52 2.62
Specific gravity (apparent). .. .. .. .. .. ...t 1.092 1.103
B 258.
Laboratory NoO .. ..o ieiiiieceeeecaas 5744
Proximate:
Moisture .. e per cent. 1.32
Volatile matter . ... ... do.... 24.97
Fixed carbom .. ... 67.91
5.80
.63

Nitrogen ...
(0537« N do....
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Extraction analyses.

Fuel. Briquets.
Pitch.

J-5. Test 258.

Laboratory NO .. ... ..o 5563 5453 5744

AIr-Arying 10SS . . ... ... .. 0 2.60 0.90
Extracted by CSg:

Airdried ...l e 90. 33 .514 6.68

Asreceived ............ 90. 33 514 6.62

Pitch in briquet asreceived . ........ ... . ... ... ............do.. | ... 6.81

JAMESTOWN No. 6.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Sewell bed, Red Star, Fayette County,

W. Va., on the Chesapeake and Ohio Railway.

The briquets made from this coal were excellent in their physical
characteristics and when warm had smooth surfaces, sharp edges, and
were sufficiently strong to be loaded on cars direct from the machine.

When cold these briquets were hard and firm but somewhat brittle
on the edges.
Briquet tests.
oSt NO. .o il 260.
Size of coal as used:
Over 1inch.. 0.8
+ totinch. . 3.1
dotodeineh. ool . 1.2
toosineh. ..o .. ..do.... 26.3
hroughfgmch e ..do.... 58.4
Details of manufactur
Machme used.. Eng.
uetting temperature. .- 203
er—
Kmd ................................................................................ W.G.P.
Laboratory No. (see p. 8). 5563
ATNOUND. .« Lo 6
‘Weight of—
Fuel bmquetted ............................................................ 41, 400
Bnq\uets E S 7T . 52
Heat value per pound—
Coal asreceived ............ e e e aas 14,783
Briquets....... . 14,715
Binder................ . 16,718
Moisture in briquet mixture . 5.47
Drop test (1-inch screen):
l .............................................................................. 80.2
............................................................................ 19.8
'l‘umbler test (1-inch screen):

L 77.4
Passed.................... 22.6
Fines through 10-mesh siev 88.5

Weathering test:
Time eXPOSeA.. .. ..ttt et e aanas 135
Conditton..... A
‘Water absorption:
Time immersed. . 35
Water absorbed. . 13.19
Average for first four day 2.24
Specific gravity (apparent) 1117
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0 260.
LAbOTatory NO. .. ..ottt et 5558
Proximate:
MoORStUTe. . . - .o 2.15
Volatile matter. 21.87
Fixed carbon._............ 71.13
h 4.85
.81
5.09
83.37
1.53
4.35
Extraction analyses.
Fuel. |Briquets.
Pitch. | ————|————
J-6. Test 260.
Laboratory NO. . ...ttt 5563 5489 5558
Ar-Arying 10SS. . . oo oo e per cent. . 0 1.50 1.50
Extracted by C
Airdried.............o....... do.... 90. 33 . 364 5.40
Asreceived................... _.do.... 90. 33 .359 5.32
Pitch in briquet asreceived..... ... ... ... 6 (2N DR (R . 5.51

JAMESTOWN No. 7.

Sample consisted of three cars of semibituminous run-of-mine coal
from a mine working the Sewell bed, Derryhale, Fayette County,

W. Va., on the Chesapeake and Ohio Railway.
The briquets made on the American machine from this coal
per cent of binder (Llab. No. 5563) stood the cohesion tests

with 7
better

than those made on the English machine with 6 per cent of the same
binder. Both were excellent briquets, gave fine metallic rings when
struck, had smooth firm surfaces, broke with difficulty, and had a firm

and glossy fracture.
Briquet tests.

LSt N 0. -ttt et e 261. 262.
Size of coal as used:
Over } inch... 3.0 0.3
fs to 3 inch. . 6.9 6.0
5 to % inch. 10.8 25.1
%5 to 4 inch. .. 22.4 29.3
'hrough 7 inch 56.9 39.3
Details of manufacture:
Machine USed . ... ..ottt Eng. Am.
Briquetting temperature. . ... ... ... ... °F.. 198 193
nder—
4 Vo S W.G. P W.G.P.
Laboratory No: (see p. 8) 5563 5563
Amount. ...l .- 6 7
Weight of—
uel briquetted. . ... ... ... . 43,200 38,000
Briquets, average........ do.... 3.53 .617
Heat value per pound—
Coal as received B.t.u.. 14,465 14,465
Briquets. ..... .do.... 14,886 14,717
Binder. . . 16,718 16,718
Moisture in bris 5.4 4.71
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Briquet tests—Continued.

Test NO. . .un ettt e et eaeaeaaan 261. 262.
Drop test (1-inch screen):
............................................................. 69.3 71.0
............................................................... 30.7 29.0
'I‘umbler test (-inch screen):
................................................................. 74.0 80.5
Passed ......................... 26.0 19.5
i Fines through 10-mesh sieve 88.6 95.2
‘Weathering test:
Time exposed . 132 132
Condition. .. A B
‘Water absorption
Time immersed. . e .. yS.. 35 11
‘Water absorbed................. .. s .. 11.09 12.21
Average for first four days........ .. do.... 2.14 2.85
Specific gravity (apparent).. .. ... ... ... . 1.139 1.029
TSt N O et 261. 262.
Laboratory NoO.. ..o 5583 5559
Proximate:
MoOIStUure . .. ..o L per cent. . 2.70 0.93
Volatile matter .. cebeen . do. 20. 28 18.52
Fixed carbon...... . . ...do.... 72.74 74.65
Ash .. . 4,28 5.90
.81 .81
4.94 4.75
83.75 83.67
1.45 1.50
4.77 3.37
Fuel. Briquets.
Pitch.
J-7. Test 261. | Test 262.
Laboratory No.. ... ... et 5563 5501 5583 5559
Alr-Arying 10SS. . ..o oot .. 0 1.40 2.10 0.30
Extracted by CSz:
Adrdried...... ... . U 90. 33 . 410 5.094 6.58
Asreceived............... do.... 90. 33 . 404 4.990 6. 56
Pitch in briquet as received RPN R PR 5.12 6.85

JAMESTOWN No. 8.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Quinnimont (Fire Creek) bed, Lawton,
Fayette County, W. Va., on the Chesapeake and Ohio Railway.

This coal was briquetted with binders as follows: Tests 263, 264,
and 270 with flour binder alone; test 271 with water-gas pitch alone;
and the remaining tests, Nos. 265, 266, 267, 268, and 269, with various
mixtures of flour and water-gas pitch.

All the briquets made with flour alone disintegrated very rapidly
on exposure to the weather, and one sample (from test No. 270)
crumbled to slack when handled after being immersed in water for
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twenty-four hours. The briquets made with 1 per cent of flour
binder were not strong enough to be satisfactory, but all the other
briquets made with flour alone or with a mixture of flour and water-
gas pitch stood the cohesion tests better than the briquets which had
only water-gas pitch for a binder. A comparison of tests 267, 268,
and 269 with test 271 shows that in the first three tests the drop and
tumbler percentages are higher than in the fourth test. All briquets
containing any flour soon became covered with a green mold when
stored in a damp place and lost strength, but those stored in a dry
place developed no mold, and even after eight months were appar-
ently as good as when first made. In making briquets with flour
alone, some difficulty was experienced from the briquets sticking to
the dies of the press, but it is probable that when the conditions are
better understood this trouble may be obviated. The briquets from
test No. 268 were the strongest of the nine tests made on this coal,
but those from test No. 269 were almost as strong. The briquets
made with 7 per cent of water-gas pitch alone (test No. 271) were
of excellent quality, but were somewhat sticky when hot, although
they loaded into the car direct from the machine with very little
breakage. No samples were taken for sizing tests and chemical
analyses from tests 263 to 270, inclusive, as all these tests were of a
preliminary nature.
Briquet tests.

Test No. ... ... 263. 264. 270. 265. 266.

Details of manufacture:

Machineused..........._.............. Am. Eng. Am. Eng. Eng.
Brl uetting temperature........... °F 198 201 |....o.... b1} B
er— Flour Flour
PRABG Flour. | Flour.| Flour. { w. tow W, eour
Laboratory No. (see p. 8)............ o0 oo | ouo {y o 0| w6 b8k
Amount.................. Gent.. 10! 2.0 il W 8| W or
‘Weight of—
Fuel briquetted........... .. 500 500 500 500 500
Brltiuets average. . do....| 0.558 3.55 0. 595 3.47 3.55
Heat value per pound—
Coal as received............ B.t.u..] 14,701 | 14,701 | 14,701 6 91948 7011 6 91§4é ;“Oll
Binder.......oooeueeneean.... do....| 6,98| 6,98/| 6,998 {16’ BN G B 16,781 W G. P,
Moisture in briquet mixture...percent. | ... ._._[......... 7029 | iiiieeee e
Drop test (1-inch screen):
H ld 65.5 60. 2 79.5 60. 2 76.1
34.5 39.8 20.5 39.8 23.9
.. . 319 56.0 89.0 67.2 75.6
assed .do.... 68.1 44.0 11.0 32.8 24.4
Fines through 10-mesh sieve. . ... do.... 92.7 92.0 96.0 94.0 89.2
‘Weathering test:
Time exposed.........ccoounen.. days.. 132 132 132 132 132
Condition............. ..ol E E E C D
Water absorption:
Time immersed 8 9 1 8 4
Water absorbed 5.94 9.76 10. 60 9.31 10.29
Average for first four days .do.... 1.53 2.44 (@) 2.31 2.57
Specific gravity (apparent)................. 1.222 1.184 1. 079 1.168 1.157

a Sample crumbled after one day’s immersion.
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267.

268.

269. 271.

Size of coal as used:
Over % inch.
Yo to tinch .
2 to ;lc inch. .
{‘ to 44 inch
hrough ;% inch
Details of manutacture
Machine used
Briquetting temperature........... °F..
Binder—

Laboratory No. (see p. 8)

Amount...................

Weight of—
Fuel briquetted............
% uets, average..
Heat value per pound—
Coal as received. .
Briquets......
Binder.........
Moisture in briquet
Drop t(]e(sit (1-inch screen):

84.0 84.5 46.5
16.0 15.5 53.5
81.0 88.0 58.0
sed R 19.0 12.0 42.0
Fines through 10-mesh sieve...... do.... 95.7 97.0 95.5
Weathering test:
Time exposed.................... days.. 132 132 127
Condition..... ... E C A
‘Water absorption:
Time immersed 4 4 12
‘Water absorbed 11.47 16. 56 15.31
Average for first four days. . 2.87 4.14 3.56
Specific gravity (apparent).................. 1.150 1. 087 1.100
Chemical analyses of briquets
] 7 271.
Laboratory NoO. . ... o i 5713
Proximate:

= 26
Nitrogen.. . 1.07
L0 . 6.10
Ezxtraction analyses.
Fuel. | Briquets.
Pitch.

J-8. Test 271.
Laboratory No . ... it 5941 5575 5713
Adr-drying JoSS - ... i per cent 0 2.20 2.90

Extracted by CSz :

Adrdried ... iiiiiiiaio 98.44 .534 4.94
Asreceived ......... 98. 44 .523 4.80
Pitch in briquet asreceived ..................ooooooaiaacdon il 4.38
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JAMESTOWN No. 9.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Sewell bed, Winona, Fayette County, W. Va.,
on the Chesapeake and Ohio Railway.

This coal was briquetted with three different kinds of binders.
The briquets from test No. 274 made with water-gas pitch (Lab. No.
5939) were the strongest of the three. All three tests made excellent
briquets, which gave good metallic rings when knocked together, had
smooth, hard surfaces, were broken with difficulty, and had firm and
glossy fractured surfaces.

Briquet tests.

LSt N O - oot 272. 273. 274.

Size of coal as used:

Overdinch. ... ... . ... .. [N 118 AR R
o to 2inch.. _do.... V08 I P PO,
5 to &y inch.. 22,9 |ieeeii e
;ﬁ; o inch.. 30.5 [ceeeeiiin et
hrough g5 inch 7% N DR P
Details of manufacture:
Machine used. .. ... .. iiiiiiiiiiiiioae. Am. Am. Am.
Briquetting temperature. .. .. ... ... ... °F.. 195 198 198
Bin er—

Amount.. ... ...
‘Weight of—
Fuel briquetted.
Briquets, averag
Heat value per pound

Coalasrecelved. ... .. ... ....o.ooiiiiiiiiiiiiiaia B.t.u..| 14,238 14,238 14,238
Briquets. ... ...l do....| 14,699 [._.... ... c.o.....
Binder. ..l do. 16,978 16,718 16, 781

Moisture in briquet mixture....... .. ... . .. .ol per cent. . Fi 701 70 P P,
D!‘O:I[)_I tislt (1-inch screen):

42.5 29.0 27.0
64.0 77.0 83.5
36.0 23.0 16.5
Fines through 10-mesh sieve 95.1 96.7 96.6
‘Weathering test:
TIme eXPOsed. . ..o .. 125 52 125
Condition. ... ..o i A A A
Water absorption:
Timeimmersed ... ... .. ..o .. 12 21 13
Water absorbed . .............. .. 16. 66 13.02 13.14
Average for first four days. do.... 3.49 2.75 2.79
Specific gravity (apparent). ... ... i 1.072 1.118 1.117
LSt N O & oo ettt et et eeeieemeeemammeeaeieeeneaaeaneaaaaaan 272.
B0 070 423 7o) 720 . 5745
Proximate:
B 03 1 - 2.64
Volatile matter. .. do. 25.29
Fixed carbon..... 67.61
S P e 4.46
SUIPRUT. .. FO .65
5.16
82.34
1.11

6.28
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Ezxtraction analyses.

Fuel. |Briquets.

Pitches. — m—

J-9. Test 272.
Laboratory No....... i ittt 5941 5939 5709 5745
Air-dryingloss........................... ... ... per cent. . 0 0 3.00 2.10

Extracted bg CSs:

Airdried.... .. ... .. .. ... ... do.... 98. 44 98.13 .706 4.78
As receiv 98. 44 98.13 .685 4.77
Pitch in briquet asreceived.... ... ... ... . .......do....|.......... e 4.18

JAMESTOWN No. 10.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Beckley bed, Stanaford, Raleigh County,

W. Va., on the Chesapeake and Ohio Railway.

Test 275 gave a satisfactory briquet with 6 per cent of water-gas
pitch (Lab. No. 5941). The briquets had smooth, firm surfaces, sharp
edges, were broken with difficulty, and had firm and glossy fracture

surfaces.
Briquet tests.
DSt N . . e 275.
Size of coal as used:
Over dinch. ... i 4.5
fs to tinch.. 16.0
,\;toﬁ;mch._ 28.8
{1, Fpinch. ... ... 25.4
'hrough #; inch 25.3
Details of manufacture:
Machine used... . ... oo eeeieeeeeaeaaiaaaen Eng.
Brl uetting temperature. .. ... .. ... °F.. 182
er—
Kin ..................................................................................
Laboratory No. (see p. 8)...
AINOUNL. .. ...
Weight of—
Fuel briquetted....... .. ... ... . iiiiiiieiaa. pounds. . 53, 550
Brlﬁuets AVOIAZE . o oot ieeee e e do.... 3.83
Heat value per pound—
Coal as received 14,024
13 871
16 978
G 45
33.7
66.3
55.0
- 45.0
i 90.0
Weathering test
Time exposed.. 120
Condition....... A
Water absorption:
Timeimmersed. ... ... ... . i 21
Waterabsorbed......... ... ... ... . 8.75
Average for first four days......... ... ... ... i ....do.._. 2.07
Specific gravity (APParent) . . ... ... .. ..t 1.203
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Chemical analyses of briquets.

BT 275.

T 000 37 o ' P 5746
Proximate:

Moisture........ 3.83
Volatile matter. 18. 69
Fixed carbon... 69.03
8.45
.91
4.88
78.21
1.19
6.36

Ezxtraction analyses.

Fuel. | Briquets.
Pitch.
J-10. | Test 275.
Laboratory NO. . ..ottt 5941 5719 5746
AIr-Arying 10SS. oot i per cent. . 0 1.40 3.40
Extracted by CS;:
.3 e § o o do.... 98. 44 . 652 5.25
Asreceived. . ... do.... 98. 44 .643 5.07
Pitch in briquet asreceived ........ .. ... s [« [ TR PN P, 4.53

JAMESTOWN No. 11.

Sample consisted of two cars of semibituminous run-of-mine coal
from a mine working the Beckley bed, West Raleigh, Raleigh
County, W. Va., on the Chesapeake and Ohio Railway.

Test No. 276. Excellent briquets were made from this coal with
7 per cent of water-gas pitch (Lab. No., 5941).

Test No. 277. Six tons of briquets were made on the English
machine from this coal with 3 per cent of flour for a binder. These
briquets were strong even after standing for three months in a damp
place, and samples of them which have been kept in a dry place for -
seven months appear as good as when first made. After exposure
to the weather for six weeks in the winter time, a sample of the
briquets could be handled and was still serviceable, so that it would
seem that flour. may be considered a satisfactory binder when the
briquets made from it are not exposed to the weather for more than
two months.

Test No. 289. In order to compare flour and pitch binders, 6 tons
of this coal was briquetted with 6 per cent of water-gas pitch (Lab.
No., 5940), and an excellent briquet was obtained. A comparison of
the briquets from this test with those made with flour binder (test
No. 277) shows that the flour briquets were stronger by physical
tests but did not resist the effects of weathering as well as the pitch
briquets.
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Test No. 290. A mixture of 50 per cent of Jamestown No. 11 and
50 per cent of anthracite coal (buckwheat size), designated as James-
town No. 18, was made to see if fine anthracite could be improved by
briquetting with a bituminous coal. A very satisfactory briquet
was obtained which had a firm smooth surface, was hard to break,
and firm, hard, and glossy fracture surfaces.

Briquet tests.

Test NO. ...ttt 276. 277. 289. 290.2

Size of coal as used:

Overtinch.. ... ... ... ... per cent.. 0.1 ..o, 0.4 5.7
Yo to 2inch... .do.... T4 4.2 17.2
7o to [pinch.. “.do... 29.9 |_......... 23.2 19.6
;}ﬂtoﬁ;mch... .do.... 27.7 |oo.o.... 39.6 18.9
hrough Asinch. ... .. ... o il do.... 34.9 11.41 32.6 38.6
Details of manufacture:
Machineused. . ...... ... ... ... Am. Eng. Eng. Eng.
Bl‘l% etting temperature.. .. ... .. ... .. ... ... °F.. 190 185 |.......... 191
er—
Kind. ... il W.G.P.| Flour. ' W.G.P.| W.G.P.
Laboratory No. (see P. 8)-coooiii i 5941 6110 5940 5940
Amount. .. ... per cent. . 7 3 6
Weight of—
uel briquetted ..._... ... ... ... ool pounds..| 42,000 12,000 12,750 12,350
Briquets, average.......... ... ... do.... 0.610 3.78 3.77 4.15

Heat value per pound—
Coal as received.. 14,391 14,391 14,391 (b

)
14,630 | 14,186 | 14,584 13,921

Briquets. .... .
Binder......... ...do....| 16,978 6,998 16, 780 16, 780
Moisture in briquet mixture. ... ..U per cent. . 4.60 11.41 10. 10 8.48

Drop test (1-inch screen):
H ld

. 70.0 77.2 68.2 68.3
.- 30.0 22.8 31.8 31.7
77.5 60.7 72.0 78.5
. - 22.5 39.3 28.0 21.5
Fines through 10-mesh sieve. ... ......cocoeeoi.. do.... 94.0 88.3 88.2 87.5
‘Weathering test:
Time exposed ........................................ days.. 120 120 102 102
Condition..... ... ... ... A D A A
Water absorption:
Time immersed............ ... ... . ... days. . 9 5 31 31
Water absorbed............ ..percent.. 13.45 4.43 9.82 9.85
Average for first fourdays..... ... ... ... .. ....... do.... 3.25 1.05 1.21 1.31
Specific gravity (apparent).... ... ... ... ... ... ......... 1.117 1.239 1.161 1.247
@ Jamestown No. 11, 50 per cent; Jamestown No. 18, 50 per cent.
b No sample for J: amestown No. 18.
Chemical analyses of briquets.
Test No. . ... 276. 277. 289. 290.
Laboratory No. ... .. ... ... 5756 6111 6112 6113
Proximate:
Moisture. ... ... ... ... per cent.. 2.73 3.83 1.61 3.42
Volatile matter .do... 18.27 15.77 20. 30 13.03
Fixed carbon _.do.... 73. 56 74. 50 71.98 75.93
Ash ..ol .do.... 5. 44 5.90 6.11 7.62
Sulphur - .66 .69 .79 .63
Ultimate:
Hydrogen 4.72 4. 40 4.12 3.77
arbon.... ... ...l N 82.83 79.43 81.25 80.77
Nitrogen ..do.... 1.32 .85 1.45 1.45
(039223 « T cees 5.03 8.73 6.28 6. 36
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Exzxtraction analyses.

Fuel. Briquets.
Pitches.
J-11 Test | Test | Test | Test
* 276. 277. 289. 290.
Laboratory No......oouoiiieiiiiiiiaaaaaanns 5941 5940 5718 5756 6111 6112 6113
Air-dryingloss...................... per cent. . 0 0| 1.5 2.30 |.oeennn 0.80 2.20
Extracted by CSz:
Airdried................ooill do....| 98.44| 96.60 . 598 533 |cennnnn 4.67 5.37
Asreceived......... ...l do....| 98.44| 96.60 . 590 521 |........ 4.63 5.25
Pitch in briquet as received............ do.. .l 4.72 |........ 4.21 5.12

JAMESTOWN No. 12.

Sample consisted of one car of bone coal from a mine working
Pocahontas No. 3 bed, Switchback, McDowell County, W. Va., on
the Norfolk and Western Railway.

This “bone” coal was briquetted first with 6 per cent water-gas
pitch (Lab. No., 5941), and such excellent briquets were obtained
that test No. 279 was made to see if 5 per cent of the same binder
would make a satisfactory briquet. The 5 per cent briquet was found
to be better than the 6 per cent one. Both tests made excellent
briquets, which had firm, smooth surfaces, were broken with diffi-
culty, and had firm, close-grained, and shiny fracture surfaces.

Briquet tests.

Laboratory No. (see p. 8)...
ATNOUND . . . oot i

Weight of—
uel briquetted. ... ..l 38,000 16,000
Briquets, BVEIage. - . ..o oo ottt do.... 0.676 0.709
Heat va ue per pound—
12,938 |..........
16,978 16,978
5.03 |oovinannns
59.0 66.5
41.0 33.5
72.0 78.5
P d. 28.0 21.5
Fines through 10-mesh sieve 90.9 93.2
Weathering test:
THME €XPOSEA o - e oot e .. 137 137
Condition. ... ...l A A
Water absorption:
Time immersed........ 5 4
‘Water absorbed. . .... 11.73 12.18
Average for first four days. . ... do.... 2.91 3.05

Specific gravity (apparent). . ..........ooiiiii i 1.251 1.248
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Chemical analyses of briquets.

B = 70 o 278,
Laboratory NoO . ...ttt ettt 5856
Proximate:
B 00 7 1 AR per cent.. 1.7
Volatile matter . . . PO e do.. 13.96

Fixed carbon ... s ~.do. .. 68.36
Ash.......... . s ..do.... 15.97
Sulphur .. ... ... e ..do.... .42
Ultimate:
Hydrogen .. do.. 3.99
Carbon . do.. 73.14
Nitrogen do.. .7
Oxygen.. do.. 5.7

Ezxtraction analyses.

Briquets.

Pitch. ——

Test 278.

LabOTatory NO. . ..ottt ieeeeaee o 5941 5856

N § g 0 10T per cent.. 0 1.10
Extracted by CS2:

Adrdried. . ... do.... 98. 44 5.74

ASTECeIVEd . . ..ot iiiiieeeieieaeeeaeans do.... 98.44 5.67

JAMESTOWN No. 13.

Sample consisted of three cars of semibituminous run-of-mine coal
trom a mine working the Pocahontas No. 3 bed, Ennis, McDowell
County, W. Va., on the Norfolk and Western Railway.

This coal was briquetted on both the English and American
machines for locomotive tests, and was shipped from the plant without
any samples being retained, so no physical tests could be made on the
briquets. In appearance, just after making, the briquets made on
the English machine were very satisfactory and had firm, smooth
surfaces.

Briquet tests.

BT 7 Y 286. 287.

Details of manufacture:

Machine Uused. . .. .. .....oooimint it i Eng. Am.
Binder— :

D26 ¢ 1 P W.G. P. W.G. P,

Laboratory No. (See P. 8). .« ot 5940 5940

Amount. .. ... ....percent.. 6 6
Weight of—

Fuel briquetted. ... ... ... i pounds. . 82,950 160, 000
Heat value per ound——

Coal ASTeCeIVEA . . . ...ttt B.t.u.. 14,290 14,746

.. 14,299 . ...........

16,780 16,780
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Chemical analyses of briquets.

B 7 PN 286.
LabOratory NO . .. ..ttt e et e neaeeaaeaaaanas 5848
Proximate:
3.10
17.08
73.11
6.71
.52
4.37
80.75
.97
6. 68
Extraction analyses.
Briquets.
Fuel
Pitch. 713
- Test 286.
Laboratory NoO . .. 5940 5829 5948
AIr-drying 108S ... ..o per cent. . 0 2.80 2.60
Extracted by CSg:
Airdried ... do.... 96. 60 . 346 5.31
Asreceived ... ...l do. 96. 60 336 5.17
Pitch in briquet asreceived ... ... ... . .. . .. ... ... [ U T S FS 5.02

JAMESTOWN No. 14.

Sample consisted of a car of Virginia semianthracite culm from a
mine working the Big vein, Merrimac, Montgomery County, Va., on
the Virginia Anthracite Railway.

The coal designated as Jamestown No. 14 was semianthracite culm,
and a test was made to see if it could be briquetted into a serviceable
fuel. As received it was very wet, and serious difficulty was experi-
enced in crushing it with the Williams mill because of its tendency
to pack in the mill and stop it. About 11 tons of briquets were made,
however, and these were stronger than necessary when made with 8
per cent pitch binder, but were rather weak with 6 per cent; 7 per
cent would probably make a satisfactory briquet. When tested in a -
kitchen range, these briquets did not burn with satisfactory results,
but after breaking them into three or four pieces a better fire was
obtained than with a good grade of anthracite coal of egg size. These
briquets made a satisfactory fuel for an open-grate fire and for large
heating stoves. They had a peculiar property of ‘‘banking” them-
selves, due to the high percentage of ash in them (22.5 per cent), and
a fire could be kept over night with them even in a small kitchen range.

99583°—Bull. 30—11——3
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Briguet tests.

TSt N O ittt et e aaaaan 291.
Size of coal as used:
Over } inch... 0.0
o to % inch. 11.9
2 to ,16 inch. 32.8
’Bﬁ to ,lvmch 24.3
‘hrough 2 31.0
Details of manufactu.re
Machineused..... ... .. ... ... ... R Am.
Briquetting temperature .......... .. ... . ... ...l °F.. 187
Binder—
2 TG S W.G.P.
Laboratory No. (see p. 8) 5940
Amount 6
Weight of —
uel, briquetted. ... .. ... iiiiiieaaa. pounds. . 22,000
Briquets, average. . .. ...t i iiiieaeaaaa. do.... 0.746
Heat value per pound—
Coalasreceived ... ... ... .. ..iiiiiiiiiiiiiiiiiiiiiiiiiiiiiii B.t.u.. 9,688
11,598
16 780
7.35
. 16.0
. 84.0
28.0
72.0
Fines throug 10-mesh sieve 94.1
Weathering test:
Time exXposed. . . . .. days. . 102
Condition. ... .. ... i B
Water absorption:
Timeimmersed. ... ... ... .. iiii e 31
Water absorbed.......... 12.76
Average for first four days... ...do.... 1.63
Specific gravity (APPArent). . ... .. ... il 1.299
LSt N O o oottt e e 291.
JaADOTAEOTY NO . ettt e e e e e e s 6114
Proximate:
Moisture. ... ... . il per cent.. 2.07
c...do.... 9.93
65. 48
22.52
.52
3.21
66.72
.98
6.05
. ’ Briquets,
Piteh. ‘ test 291.
Laboratory NO . - ...ttt e 5940 ‘ 5938 6114
Air-dryin, f 0SS . . e il per cent. . 1.60 1.10
Extracted by CSs:
Adrdried... ... ol do.... 96. 60 .06 5.25
i R 96. 60 .06 5.19
..................... 5.32
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JAMESTOWN No. 15.

Sample consisted of several cars of semibituminous run-of-mine coal
from a mine working the Sewell bed, Minden, Fayette County, W. Va.,
on the Chesapeake and Ohio Railway.

Test No. 280. Owing to the presence of an excessive amount of
moisture in this coal, it was very difficult to make satisfactory
briquets on the English machine. Water cracks formed, and the
briquets had a porous surface which was easily rubbed off. They were
easily broken, forming considerable slack. As the flowing point of
the binder used in this test was 194° F., the briquetting temperature
of 187° F. was not high enough to soften the pitch sufficiently to
obtain the best results.

Test No. 281. ' The briquets which were made on the American
machine were probably stronger than those of test No. 280, made on
the English machine, but the sample saved for the physical tests was
mislaid, making it impossible to apply the tests. The briquets were
very hard and showed no water cracks, although the coal was very
wet.

Briquet tests.

BT 0 280. 281.

Size of coal as used:

Over tinch. 0.1 0.0
15 to 2inch.. 8.9 5.1
25 to Jyinch. 27.1 28.6
&‘5 to 5 inch. . 27.0 32.8
'hrough 25 inch. 36.9 33.5
Details of manufacture
Machine used . .. ...... ... oo it Eng. Am,
Briqduettmg temperature. . . ... .. i °F.. 187 190
Binder—
2 )41
Laboratory No.(see p. 8)..
ATNOUnt. . ...
‘Weight of—
Fuel briquetted. ... ... ... i
uets, average.
Heat va lue per pound
Coal as received
Briquets. .-

Binder..
Moisture in brlquet mixture
Dro%test (l-inch screen):

P ............................
Fmes through 10-mesh sieve
Weathering test:
Time exposed
Condition.......
Water absorption:
Time immersed..
Water absorbed. .
Average for first four days .
Specific gravity (apparent). ... ... ..o
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Chemical analyses of briquets.

- 0 280, 281
LAbOratory NO. . ... ..ttt e 5857 5859

ximate:

Moisture. ..o 1.09 3.21

Volatile matter. . e ds . 18.70 19. 49

Fixed carbon.... 73.60 72.67

Ash.............. 6.61 4.63

Sulphur......... .95 .68
Ultimate:

Hydrogen.................. 4.70 4.83

Carbon..................... 80.88 81.97

Nitrogen....................... . 1.20 1.27

(03 97 « T 5.66 6.62

Ezxtraction analyses.
Fuel. Briquets.
Pitch.
J-15. Test 280.| Test 281.

Laboratory No. .. ...ooiii i 5857 5859
Airdryingloss.....o.ooooiiiii . 0 3.00 0.40 2.50
Extracted by CS;:

Airdried....................... PO . . 5.57 5.92

Asreceived........... ...l ...do... .42 5.54 5.77
Pitch in briquet as received 5.22 5.46

JAMESTOWN No. 16.

Sample consisted of semibituminous run-of-mine coal from West
Virginia.

This coal was briquetted with four different kinds of water-gas
pitch binders, 6 per cent of each being used. Apparently the test
briquets were those of test No. 285, while those of test No. 282 were
practically as good. Both of these tests were made on the English
machine. Test No. 283, made on the American machine, was a satis-
factory briquet, but the briquets of test No. 284 made on the English
machine with water-gas pitch (Lab. No. 5939) were not satisfactory,
as they did not stand the physical tests well.

Tests 283 and 285 made briquets with smooth, firm, fine-grained
surfaces, they broke with difficulty, and had firm and hard fracture
surfaces.

Test No. 282 made good briquets as far as strength was concerned,
but their surfaces were rough and coarse-grained, and their edges rub-
bed off somewhat easily. They broke with difficulty and the frac-
tured surface was coarse, firm, and dull black in color.

Test No. 284 furnished very poor briquets, the surfaces of which
were rubbed off easily, owing either to too small a percentage of
pitch or to too low a briquetting temperature; the briquets were easily
broken, and the fractured surfaces were rough and easily rubbed off.
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Briguet tests.

TSt NO. . e e et et et 282. 283. 284. l 285.
Size of coal as used:
Overtinch............o............. 5.0
Ystotinch... 16.0
5 to ¥y inch. 31.4
7o to Fpinch. . 26.3
Through g inch.. 21.3
Details of manufacture:
Machine used. . .......oiooiii i Eng. Am. Eng. Am.
Bri%uettiug temperature...................... °F.. 174 B
Binder—
261+ T W.G.P.| W.G.P.| W.G.P. W.G. P.
Laboratory No. (see p. 8). ..o 4879 5941 5939 5940
Amount. ... ......oiiil.. per cent. . 6 6 6 6
‘Weight of—
Fuel briquetted.................. ... pounds. . 52,048 66,000 30, 600 37, 400
do.... 4.10 0. 641 3.83 3.68
13,480 13,480 13, 480 13,480
12,780 13,754 13,939 |..cecne.o...
16, 805 16,978 16, 781 16,780
785 leveennnnns 8.40
77.3 35.5 39.2 78.8
22.7 64.5 60.8 21.2
82.7 56.0 47.8 82.8
Passed 17.2 4.0 52.2 17.2
Fines through 10-mesh sieve . 88.0 90.1 90.1 89.5
‘Weathering test:
Time exposed. . .. covoemiioimiiiiiiiaaa. R 137 125 118 118
Condition. .. .. ooeieeoiiiii i B B A
‘Water absorption:
Timeimmersed..... ..o - 31 31 31 31
‘Water absorbed................... ... 9.79 10. 55 15.98 11.23
Average for first four days . 0.89 1.12 1.82 1.13
Specific gravity (apparent)....... ... . ...l 1.206 1.126 1.112 1.143
Chemical analyses of briquets.
TSt N0 - et et et et e e e 282. 283. 284.
) U110 0700 g0 (¢ IR 5946 5945 5947
Proximate: .
MOISEUTE - .. . oo eee e e e e et a e per cent. . 2.21 2.27 2.06
Volatile matter . ...do.... 30.97 32. 56 31.65
Fixed carbon . .do.... 52.97 56. 52 58.74
Ash ....... .do.... 13.85 8.65 7.55
SUIPBUL -« o et do.... 0.89 0.85 0.80
Ultimate:
& 076 007023 1 RN do.... 4.43 4.81 4.82
Carbon .. ...do.... 70.30 75.97 76. 66
Nitrogen . JN 1.09 1.22 1.24
(05 477: 1 K P J. 9.44 8.50 8.93
Extraction analyses.
Fuel. Briquets.
Pitches.
J-16 Test | Test | Test
! - 282. 283. 284
Laboratory NO . .....omiiiiiiii e 4879 5945 5939 5828 5946 5945 5947
Air-dryingloss . ......ooooiiill per cent. . 0 0 0 3.40 1.20 1. 40 1.20
Extracted by CSz:
Airdried .. .. ..ooociiiiiiiaals do....| 94.50 | 98.44 | 98.13 .71 5.50 6.48 5.16
Asreceived ... . icieiiiiiiiaatt do....| 94.50 | 98.44| 98.13 .68 5.43 6.39 5.10
Pitch in briquet as received............ [ T TN PN PN PPN R, 5.06 5.84 4.54
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JAMESTOWN No. 17.

Sample consisted of semibituminous run-of-mine coal from the
Pocahontas No. 3 bed of West Virginia.

Eighty tons of this coal were briquetted for a special test on the
battle ship Connecticut of the United States Navy, and as it was
shipped without any samples being retained no data exist on which
to make a report.

Briquet tests.

=T 288.
Details of manufacture:
achine USed. .. .. ... ... i Am
Binder—
KIDA. . i W.G. P.
Laboratory NO. (SE8 P 8) «u e uun ot et et e e et e et 5940
ATNOUNL. . o ottt et e e per cent. . 6
Weight of—
Fuel briquetted. .. ... ....oooiiniit e pounds. . 160, 000
Heat value per pound—
C0al ASTECEIVEA. . . ...ttt et e B.t.u.. 14,746
533 4T L3 do.... 16,780

Pitch.
kz}bgs;@oryl No... 5948
ir-drying loss . .
Extracte(f by C
Adr Aried. . oo ceee 96. 60
AsTeceived. ... .. iieiieeeeeeeieeieaeaeaaaas . 96. 60

JAMESTOWN No. 18.

This coal was anthracite coal of buckwheat size and was briquetted
in a mixture with Jamestown No. 11 coal in test No. 290. The data
obtained from this test can be found under Jamestown No. 11 coal,
test No. 290.

RECENT LITERATURE ON BRIQUETTING.

The following list of references to articles and books that have
appeared within the last twelve years is reprinted from Bureau of
Mines Bulletin 14:
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Arwater, R. M. Domestic coke and briquettes from retort coke ovens. Iron
Trade Review, January 26.

Binper, O. Apparatus for testing pitch for briquette making. Colliery Guardian,
June 16.

KosManN, ——. Welche Erfahrungen liegen iiber die Ofenfeuerung von Dampf-
Kesseln und Brennofen mit Briketts vor? Mittheilungen des Deutschen Vereins
fiir Fabrikation von Ziegeln u. s. w., Berlin, vol. 35, pp. 193-197.

Coal briquettes in Wales. U. 8. Consular Reports, No. 327.
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1902.
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The briquetting of fuels and fine mineral ores. Eng. Mag., March.
KegEL, C. Briquetting of brown coal. Gliickauf, July 5.
Kroura, Gustav. New process for preparing peat for briquetting and other purposes.
Colliery Guardian, March 7. :
Mason, F. H. Manufacture and use of briquettes in Germany. Eng. and Min.
Jour., vol. 74, p. 244.
SacEsE, ——. Peat fuel. Eng. Rec., vol. 46, p. 29.
ScHORR, ROBERT. Briquetting and peat fuel. Eng. and Min. Jour., vol. 74, p. 714.
The briquetting of fuels. Eng. and Min. Jour., vol. 74, p. 621.

STEGER, ——. Bindemittel fiir Brennstoffbriquetts. Oester. Zeitschr. Berg-Hiit.-
Wesen, vol. 50, pp. 311-320.

WeNDT, ——. Ore concentration, coal preparation, briquetting, etc. Gliickauf,
July 12.

Apparatus for compressing coal before coking. Génie civil, November 15.

German processes and machinery for briquette manufacture. U. 8. Consular
Reports, No. 1466, October 11.

German briquet machinery for America. U.S. Consular Reports, No. 1527, December
27.

Making peat briquettes by electric power. Eng. and Min. Jour., vol. 74, p. 41.

Manufacture of briquettes. Engineering, November 14.

Note on briquette plant in New Mexico. Eng. and Min. Jour., vol. 73, p. 313.

Petroleum briquets in France. Mines and Minerals, July, p. 564.

Utilization of peat as fuel. Eng. News, vol. 47, p. 476.

Verwendung von Braunkohlenbriquetts fiir Dampfkesselfeuerung. Zeitschrift fiir
Heizungs-, Luftungs- und Wasserleitungstechnik, vol. 7, p. 49.



38 BRIQUETTING TESTS AT NORFOLK, 1907-8.

1903.

Bioruing, P. R. Briquettes and patent fuel. London, p. 256.

Boorr, W. H. Briquet fuel. Engineer (Chicago), April 1, p. 251.

Carter, W. E. H. Peat fuel, its manufacture and use. Ann. Rep. Ontario Bureau
Mines.

GEBRE, ——. New process for making briquettes. Sci. Am. Suppl., vol. 55, p. 22871.

Grrrorp, R. L. Briquetting of flue dust, fine ore, and fuel. Eng. News, vol. 49,
p. 140.

Briquetting of fuel. Eng. News, vol. 49, pp. 235-236.

JuneManN, F. Die Briquette-Industrie und die Brennmaterialen, new ed., 320 pp-

Loze, E. The briquette industry in France. Eng. and Min. Jour., vol. 76, pp. 277
and 431.

Mason, F. H. Lignite, peat, and coal-dust fuel in Germany. Elect. Rev., vol. 42,
p. 612.

—  Lignite, peat, and coal-dust fuel. Sci. Am. Suppl., vol. 55, p. 22846.

Srecer, —. Die Herstellung kleinstiickiger Briquetts. Stahl und Eisen, vol. 23,
p. 1313.

Binding material for briquets. Mines and Minerals, December, p. 218.

Briketts. Gewerbeblatt aus Wiirtemberg, vol. 55, p. 361.

Briquettes as fuel in foreign countries. U. S. Consular Reports, vol. 26.

Desulfurit-Dauerbrand-Briketts der Gebr. Hopfner in Bleckendorf. Uhland’s Tech-
nische Rundschau, Suppl., p. 101.

Die Braunkohlenbrikett fabrik der Aktiengesellschaft Lauchammer. Gliickauf,
August 29.

Fuel briquetting. Mines and Minerals, August, p. 8.

Fuel-briquetting machinery. Engineer (Chicago), vol. 40, p. 249.

Manufacture of peat fuel. Engineer, vol. 96, p. 500.

Versuche mit festem Petroleum als Heizstoff. Schiffbau, vol. 4, p. 517.

Waterproof briquets in Germany. Mines and Minerals, January, p. 257.

Zeitzer Eisengiesserei und Maschinenbau-A. G., Brikett-Fabrik. Praktlsche Ma-
schinen-Konstrukteur, vol. 36, p. 203.

1904.

Consray, E.J., and Rouceor, R. TUeber die Emittlung des gehalts an Bindmittel
bei Steinkohlenbriketts. Zeitschr. angew. Chem., 1904, vol. 17, pp. 845-848.
Furrox, JorN. Fuel-briquetting industry. Mines and Minerals, vol. 25, pp. 106,
162, 305, 362, 404.

GrapENWITZ, ALFRED. Coal briquetting. Mining Reporter, December 29.

HorBauer, —. Kohlenbriquetts aus ausgelaugter Weinhefe und Steinkohlen-
klein. Neueste Erfindungen und Erfahrungen, vol. 31, p. 248. See also vol.
31, pp. 33 and 310.

SceONDELING, H. Aufbesserung der Steinkohlen Briquets zwecks Rauchvermin-
derung. Gliickauf, November 5.

ScHORR, RoBERT. Fuel and mineral briquetting. Trans. Am. Inst. Min. Eng.,
vol. 35, p. 82.

— — The briquette plant at Stockton, Cal. Eng. and Min. Jour., vol. 78,
p. 262.

— The manufacture of oil briquets. Mines and Minerals, January, p. 256.

WawsH, G. E. Briquetting fuel materials. Power, April.

Waire and GrrrrIN. Machine pour la fabrication des bnquettes de tourbe.
Revue industrielle, vol. 35, p. 234.

WoopHEAD, HENRY. Briquetting coal. Eng. and Min. Jour., vol. 78, p. 541.

WotrerspooN, H. H., Jr. Advances in the utilization of peat and lignite. Eng.
and Min. Jour., April 7, p. 562. Abstract of paper read before New York
Academy of Science.



RECENT LITERATURE ON BRIQUETTING. 39

Aglomeracién de la hulla. Revista minera, metalirgica-y de ingenierfa, vol. 55,
p. 145.

Brikettfabrik. Braunkohle, vol. 3, pp. 225, 349.

Briquettfabrikation. Mittheilungen aus der Praxis des Dampfkesseln und Dampf-
maschinen Betriebes, vol. 26, pp. 583-586.

1905.

Constam, E. J., Der Einfluss der Festigkeit von Steinkohlenbriquetts auf ihre
Verdampfungsfihigkeit. Zeitschr. Ver. deutscher Ing., vol. 48, pp. 973-975.
Fuvron, Joun. Coke, a treatise on the manufacture of coke and other prepared

fuels and the saving of by-products. Scranton, Pa., pp. 406-462.
Fuel-briquetting industry. Mines and Minerals, January, p. 305;
February, p. 362; March, p. 404.
GErckE, ——. Die Verwertung minderwertiger Brennstoffe insbesondere’ des
Torfes. Zeitschr. Ver. deutscher Ing., May 27.
GrADENWITZ, ALFRED. Washing and briquetting plant. Mines and Minerals,
September.
Loeser, ——. Verwendung von Braunkohlenbriquetts fiir Ringofenstreufeuer.
Braunkohle Halle, vol. 3, pp. 33-36.
Ranpar, W. M. Briquette fuels. Power, March, p. 204.
ScHONDELING, W. Die Verwertung der Kohlenasche auf der Bohmischen Braun-
Kohlengruben. Oester. Zeitschr. Berg- u. Huttenwesen, May 20, pp.-257-261.
ScHORR, ROBERT. Briquette press. Eng. and Min. Jour., October 7, p. 267. )
The Western Fuel Company’s fuel briquetting plant at Oakland, Cal.
Eng. and Min. Jour., vol. 80, September 2, p. 389.
Waisg, G. E. Briquetting fuel. Mining Reporter, April 13.
Coal briquets in Japan. Eng. and Min. Jour., vol. 80, p. 51.
Manufacture of briquettes. Sci. Am. Suppl., July 1.
The Zwoyer briquet process. Eng. and Min. Jour., vol. 80, p. 1022.

1906.

BarBER, C. M. Some notes on fuel briquetting in -America. Sci. Am. Suppl.,
April 7.

KALLER, THEODOR. Artificial fuel. Sci. Am. Suppl., June 16.

MasHEK, J. G. Briquetting of fuels and minerals. Iron Age, April 19.

MueLLenHOFF, K. A. Briquetting of brown coal. Proc. Eng. Soc. Western Penn-
sylvania, May.

1907.

Brauverr, W. 8. A brief record of progress in fuel briquetting at Detroit. Am.
Gas Light Jour., September 23.

Parxer, E. W. Coal briquetting in the United States. Trans. Am. Inst. Min.
Eng., pp. 581-620.

Rosenkranz, Max. Brikets von Kohlenstaub. Jour. f. gasbel, March 9, pp.
197-199.

Sawarp, F. E. Southern coal for briquets. Manufacturers’ Record, October 21.

TrAU, A. Fortschritte im Kohlenstampfverfahren. Gliickauf, July 27.

WarLer, E., and Renaup, H. 8. Lignite briquets. Eng. and Min. Jour., vol.
82, p. 637.

Briquets in England. Progressive Age, vol. 25, p. 469.

1908.

Bock, F. Die Brikettierung der Steinkohlen. Gliickauf, January 4.

Coares, H. G. Coalescine fuel from refuse. Eng. Digest, August, pp. 146-147.

EacEr, G. E. Briquetting of coal. Sulphite pitch, a new binding material, and
its application. Daily Consular Reports, 3361, December 21.



40 BRIQUETTING TESTS AT NORFOLK, 1907-8.

FrankentHAL, L. J. Coal briquets: Their importation and use on Swiss railways.
Daily Consular Reports, April 18.

GeErRTNER, ——. Ueber Entstaubungsanlagen in Braunkohlen-Brikettfabriken.
Zeit. Berg-Hiit.-Sal.-Wesen, vol. 56, pt. 2, pp. 125-257

D’InviLerers, R.  Briquetted coal in Brooklyn. Eng. Rec., September 12.

Hare, R. M. New southern briquetting plant. Black Diamond, October 10, p. 16.

Lartarop, L. A. Briguets made with tar, Shedlock process. Daily Consular
Reports, June 13.

MasHEK, J. G. Briquetting of fuels in British Columbia, Canada. Can. Min. Jour.,
January 15, February 1.

Mason, . H. Briquets in Europe. Their use as locomotive fuel in France. Daily
Consular Reports, March 6.

Miuts, J. E. Practical binders for coal briquets. Oil, Paint, and Drug Reporter,
July 20, July 27.

MEeEekER, CLiFrorD D.  Briquetted coal in Brooklyn, N. Y. Eng. Reec., August 15,
pp. 178-180. _

NystroM, E. Peat and lignite: Manufacture and use in Europe. Ottawa, Canada,
Dept. of Mines, pp. 130-170.

Parker, E. W. The coal-briquet plant at Bankhead, Alberta. Trams. Am. Inst.
Min. Eng., pp. 354-362, 389-393.

Conditions of coal briguetting in the United States. Am. Gas Light

Jour., vol. 88, pp. 492, 533.

RosSENKRANZ, Max. Briquets from coal dust. Indust. World, April 27.

Scuorz, CarL. Coal briquetting. Eng. News, December 10, p. 642.

ScuorR, R. Lignite briquetting in Germany. Eng. and Min. Jour., February 29,
pp. 460—461.

WapLereH, P. R. Coal briquets and their use in railroad, marine, and domestic
service. Engineer, London, June 12.

Brikettierung. Verhiitung der Staubbildung und Auftreiben der Pressformen.
Zeit. Berg., Hiit. Sal.-Wesen, vol. 56, part 1, pp. 186-187.

Tests of Russian coal and briquets. Colliery Guardian, November 22,

1909.

FerGUSON, M. Briquets and their effect on the market values of coal. Black Dia-
mond, February 27.

Frankg, G. Handbuch der Brikettbereitung, vol. 1.

Goss, W. F. M. Comparative tests of run-of-mine and briquetted coal. Eng. and
Min. Jour., vol. 87, March 20, p. 611.

Harg, R. M. Coal briquetting. Iron Age, January 28, p. 291.

KNABENSHUE, PAvuLL. Manufacture of coal briquets in Belfast, Ireland. Daily
Consular Reports, July 23.

MarLcoLmson, C. T. Coal briquetting at the Hartshorne plant. Mines and Min-
erals, March.

Briquetted coal. A paper read at the July meeting of the International

Railway Fuel Association.

Scrovz, CARL. Coal briquetting. Jour. Western Soc. Eng., April, pp. 137-154.

ScuORR, RoBERT. Binder materials made from sulphite-pulp waste. Eng. and Min.
Jour., September 4, p. 451.

Coal briquetting in the United States. Eng. and Min. Jour., vol. 87, April 10, p. 769.

Notes on briquetting. Eng. and Min. Jour., vol. 87, May 22, p. 1052.

The Durkee Coalette Company. Rocky Mountain Coal Journal, January, p. 41.

1910.

Bravverr, W. H. The Commercial Fuel briquette plant. Trans. Am. Inst. Min]
Eng., vol. 39, p. 223. Abstract printed in Iron Age, March 17.



RECENT LITERATURE ON BRIQUETTING. 41

Frankg, G. Handbuch der Brikettbereitung, vol. 2.
Hvucues,C.H. Devillerscoal-briquetting machinery. Iron Age, February 24, p.431.
MarcoumsoN, C. T. The Standard Briquette Fuel Company’s plant. Am. Coal
Jour., January, pp. 39-47.
Coal-briquetting plant at Livingston, Ill. Black Diamond, September 10,
p. 17.
The briquetting plant at Superior, Wis. Fuel, July 12.
ScHORR, ROBERT. Progress in fuel briquetting. Eng. and Min. Jour., March 5, pp.
524-525. .
WerigHT, C. L. The fuel-briquetting industry. Eng. Mag., April, p. 45; May, p. 195.

O






