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Qil and grease must not be allowed to get on the
rolls, for although it will not damage them, it might
lead to stains on the cloth, which it is next to impos-
sible to eradicate.

Some of the 2-roll calenders are built with both
rolls being hollow metal rolls, both arranged for per-
mitting heating by steam (either one or both or
none) and which in turn are more particularly used
only as pressure calenders on heavy fabrics.

Fig. 34 shows in its perspection view the 2-roll
pressure calender as built by the Curtis & Marble
Machine Co., and which is chiefly designed for use
on medium and the heavier grades of cotton duck,
for flattening down knots and bunches on the surface,
so as to give as smooth a finish as possible. This
machine has two heavy iron rolls about 1234”7 diam-
eter with means for giving increased pressure. On
narrow machines, levers with weights, as shown in
the illustration, are commonly used, while on wide
machines, screws are provided at each end of the
rolls. These rolls may be made to run either hot or
cold; again a steaming apparatus (steam-box) may
be used in front if desired, to slightly moisten the
cloth before entering the rolls.

The machine is usually run in connection with
brushing and calender rolling machines, when the
fabric passes first through the brushing machine,
where it is cleaned of chits, specks, and other dirt,
then through the pressure calender for pressing
down the lumps and knots, and then through the
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calender rolling machine, where it is still further
smoothed or ironed, and rolled in firm, hard rolls.
This combination of three machines arranged to
run in connection with each other, with expansion
pulleys to regulate the speed of the cloth, is a
most complete and satisfactory arrangement for
finishing the heavier grades of duck. The machines
are built in widths for handling goods from 30 to
120”7 wide.

Fig. 35 shows in its perspection view the calender
Rolling Machine with Measuring Roll, Steamer and
Revolving Stretch Roll, as built by the Curtis & Mar-
ble Machine Co. The iron rolls may be made to run
either cold or hot, and the process of smoothing out
the goods and rolling them up in hard, even rolls, free
from wrinkles and puckers, is the same as in the
similar machine (Fig. 33) described in connection
with the “Cotton Brushing Machine.”

The adjustable measuring attachment consists of
a measuring roll made one yard in circumference,
with an expansion pulley on the end, and attached to
the side of the machine is the measuring dial, made
to register up to 2600 or 5100 yards, as desired; the
expansion pulley may be varied in diameter, and as
some goods are more elastic than others, and con-
sequently stretch more in running, the size of the
pulley may be so adjusted as to give an accurate
measurement of any kind of goods as they are rolled
up. The steam vapor cylinder is for slightly moist-
ening the goods before being rolled up, to aid in

smoothing them out and giving them a softer and
brighter finish than otherwise obtained.
The revolving stretch roll is made with wooden

Fig. 35.

slats on the outside and brass trucks and slides on
the inside, so as to turn easily; as the cloth passes
around this roll it causes it to revolve, and the slats
are drawn outward from the centre toward each end,
and thus draw out wrinkles in the goods and avoid
creases being made when the goods are rolled up.
It is especially desirable for extra wide goods, also
for all widths of goods where wrinkles must be
carefully guarded against, as, for example, where
the goods are rolled up and shipped in large rolls, as
required for the rubber, enamel cloth and other
trades, in which the goods are coated afterwards.
The machines are built in varying widths for goods
from 27 to 120 inches wide.

Combination Rolls.—Some nine or ten years ago
The Textile-Finishing Machinery Co. introduced on
the market a patented fibre roll for use in connection
with Mangles and Calenders known since then as a
“Combination” roll made from cotton and corn husk
combined by a special process in such a manner as
to obtain a roll with the smooth surface of a cotton
roll and still retain the great elasticity and wearing
qualities of the husk roll then in common use for
water mangles and for calenders used for many
classes of finishing. :

This roll (shown in Fig. 36 in its perspection view)
has proved of the utmost value for general use in
water mangles and calenders,but is especially adopted
for all water mangles and calenders used to finish

Fig. 36.

goods requiring a soft finish. For water mangles it
has come into almost universal use in the United
States on account of its splendid wearing qualities
and the uniform work which can be done when it is
used, and has almost entirely replaced the husk
roll for this work. It has, with excellent results, re-
placed wood rolls in starch mangles for white goods
and is also largely used for starching yarn dyed
goods. This roll has proved especially valuable for
almost all kinds of roller calenders as it combines for
this work all the best qualities of the cotton and husk
roll without having the objectionable features of
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either. When cotton rolls are used in a calender it
is usually necessary to join the different pieces of
goods together by overlapping and pasting their ends,
which not only involves considerable labor and
trouble but spoils from 10 to 14 inches of goods at
each union. With the combination roll, on account of

its great elasticity, it is possible and the universal’

practice to run the goods with the ends of the pieces
sewed together, thus saving much labor and injuring
but a very small strip of goods.

Cotton rolls very soon lose much of the elasticity
or spring which they have when new and are apt to
become dead and hard after a few years’ wear, while
the combination roll can be used with the best re-
sults for years. While the husk roll possesses some
of the good qualities which a cotton roll lacks, it is
impossible to obtain a nice, smooth surface on it and
for this and other reasons it is unsuited for calender
use. in finishing the majority of cotton goods. The
Combination roll will outwear the husk roll. For cal-
ender work it has proved its superiority over all other
rolls for finishing many classes of white and piece
dyed cotton goods such as sheeting, shirtings, cam-
brics, lawns, print goods, window shade goods, sa-
teens, twills and many others and also for almost all
classes of yarn dyed goods such as ginghams, mad-
rasses, shirtings, fancy dress goods, tickings, awning
goods, denims, etc. Upwards of 1500 of these rolls
are in use at the present time in the United States
and England.

Calender Roll Grinder.—When calender rolls, as
used in the finishing department of cotton mills got
out of true, i.e. got bunchy, then the usual way was
to take such rolls out of their housings and send
them to the shop where they were made, to be re-
ground. Since these rolls are exceptionally heavy,
they naturally make this removal from the frame
very costly, again the machine will be idle, possibly
for weeks, while the rolls are being ground. This
disadvantage to mills created a demand for a port-
able grinder, one which would grind calender rolls
true, in their own bearings, i.e. without the ne-
cessity of removal from their housings.

Fig. 37.

The traverse grinder, as shown in its perspective
view in Fig. 37, and as built by B. S. Roy & Son,
- accomplishes this. The same is fitted with a solid
emery wheel, and since its installation in any number
of cotton finishing plants, has proven a complete sue-
cess. Not only are the rolls ground without removal
from the housings, but at the same time they are
ground perfectly true as they are ground in their
own bearings. Suitable brackets are fastened to the
housings on which are set the adjustable stands and
boxes in which the grinder is run. By means of
these adjustable stands the grinder can be adjusted
horizontally and perpendicularly, while running, to
suit. The traverse grinder is fitted with a solid
emery wheel, of the proper diameter to reach the
rolls from outside the housings, with 2” face as a
rule, and with a special slow, positive, differential
motion for slowly traversing the emery wheel, while
revolving, until the high places are ground down.
The emery wheel should be set very lightly on the
roil, just so it can be heard striking the high places.

Y

It is not advisable to use a wider emery wheel than
2”7, For this work the traverse grinder must be made
with an extra strong steel shell, not less than 5”
diameter.

NAPPING.

Regarding this process the reader is referred to
pages 326 to 331 explaining the napping of woolens,
and which is identical with that for such cotton goods
as require this process; the same machines as then
explained being used also for the napping of these
cotton goods,

CLOTH FOLDING MACHINE.

Fig. 38 shows in perspective view what is known
as the cloth folding machine with low back frame
and curved apron for feeding-in the cioth to the ma-
chine, in order to distinguish it from another style
of a similar machine known as the cloth folding ma-

Fig. 38.

chine with high front frame to feed-in the cloth to
the machine over the head of the operator, the latter
doing away with the low back frame and curved
apron, characteristic to the style of machine illus-
trated; the feeding-in of the cloth to the machine
thus being the chief difference between both styles
of machines. The machine shown is used both for
ordinary gray goods as well as for finished cotton
goods; both kinds of machines mentioned being built
by the Curtis & Marble Machine Co.

In the machine illustrated, as well as in the other
style only referred to, the leaves of the table upon
which the cloth is folded have a positive opening
movement by means of cams and levers in advance
of the folding blades, so that the cloth is carried un-
der the jaws without friction on the cloth already
folded, and without pulling the cloth from the oppo-
site jaw, or dragging the fold back when the blades
are withdrawn from between the table and the jaws.
The feeding-in of the cloth and the tension are easily
regulated, and accurate measurement may be ob-
tained, whether running at fast or slow speed. The
swivel rod for tipping the folding blades is pivoted
at the top so that the upper end does not swing up-
ward. This swivel rod works in a hardened steel
bushing in the end of the folding blades, and is fitted
with an oiling device to keep the rod lubricated and
prevent its running dry. Guides are also provided to
prevent any motion of the blades sidewise as they
r-ove back and forth, and double spiral springs are
used on each of the rocker shafts for controlling the
bite of the jaws.

For folding extra long cuts, or for heavy or fluffy
goods, an automatic drop centre attachment is pro-
vided, which lowers the centre of the table in a posi-
tive manner, by means of a pawl and ratchet mech-
anism, as the folds of cloth are laid under the jaws;
thus preventing the cloth from rounding up in the
middle and lengthening the folds near the last end
of the cut. As soon as the piece has been folded and
taken out, the whole table is readily raised into po-
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sition again by the foot lever, the same as on the
plain centre machines. The machine is generally
made with 4-inch ratchets and jaws, though for goods
which require a very large amount of room on the
table, longer ratchets and higher jaws can be applied,
and which in turn give a greater capacity to the ma-
chine.

Referring now to the style of machine illustrated,
we find the back frame and zinc apron arranged a
few inches above the floor, back of the machine, so
as to prevent the operator from stepping in it, giving
at the same time the cloth a long run between the
apron and the folding blades, so that it has opportu-
nity to be well straightened out when it reaches the
table, The small belt which drives the nip rolls runs
over carrier pulleys on the back frame, and is gen-
erally placed on the opposite side of the machine
from that shown on the illustration, so as to be out
of the way of the operator in threading in the cloth.

In some cases, where the goods are taken from a
high pile on a truck, a high back frame and apron can
be supplied in place of the low back frame and apron
shown, so as to give a greater lift off from the truck
than with the low frame.

These machines, if so desired, can be supplied with
dials or indicators to indicate the number of yards
folded, the most common style being a dial attached
to the right hand side of the machine, at the top
of the arch over the table. The dial is then operated
by means of a cam on the crank shaft with connect-
ing levers and actuating pawl, and registers each
yard. It is provided with a spring and . retaining
pawl, so that as soon as released, at the end of the
piece, it turns back to zero. There is also a rod,
with a series of fingers attached, extending across
the top of the machine, and turning freely in its bear-
ings. The fingers are held up by the cloth as it is
passing into the machine, and as soon as the end of
the piece has passed in, the fingers drop, and throw
the actuating pawl out of engagement with the dial.
The dial therefore can register only when the cloth
is passing into the machine, even though the machine
is left running. For registering the aggregate num-
ber of yards folded per day or week, a counting reg-
ister may be attached to the machine to register up
to 100,000 or 1,000,000 yards.

These machines are also built for different widths
of goods, the most common widths being for 40, 44,
50, 54, or 60 inch goods, though either narrower or
wider machines than this can be furnished, if re-
quired.

Machines are also constructed which can be ad-
justed in a few moments from one length of fold to
another, and where mills have to fold goods in dif-
ferent lengths of folds, and do not have sufficient
work for a machine for each length, such a shifting
machine can be conveniently used. The most com-
mon style of shifting machine built is to fold either
1 yard or 114 yard folds, another is to fold either 34
yard or 1 yard folds, and sometimes such machines
are built with as wide a range as 1 yard to 134 yard
folds. :

Machines for 1 yard folds only, when running 250
turns, will fold 75 yards of cloth per minute; ma-
chines for 1% yard folds, when running 200 turns,
will fold 75 yards per minute.

For folding pile fabrics like plushes, velveteens,
corduroys, etc., which are usually folded in compara-
tively short folds, ranging from 12 to 24 inches long,
a special folder, of a different style from the one ex-
plained is built, and which will fold the goods in
short folds, and is capable of folding a pile of cloth
18 inches high on the table. An adjustable measur-
ing attachment is commonly put onto folders of this
type, to give an accurate measurement of the goods,
in whatever length of folds they may be folded.

DOUBLE-DOUBLING.

This process is used in connection with wide sheet-
ings and similar goods to fold the selvages together
twice, making them thus a four-ply fold.

Fig. 39 shows in its perspective view the double-
doubling machine as built by the Curtis & Marble
Machine Co., the operation of which is thus: The
roll of goods as it comes to the machine, is placed in
adjustable brackets, with lever handle attached, by

Fig. 39.

which the operator can shift the roll from side to side
so as to guide the cloth into the machine as straight
and even as possible. After passing over tension and
guide bars at the top, the goods pass down the first
triangle, where they are folded to one-half their
original width, making them two-ply. They next pass
through draft rolls and over the second triangle,
which folds them to one-quarter their original width,
making them thus four-ply. The goods then in this
condition pass through a second pair of draft rolls
and over a large drum to the floor ready to be folded
for the market, either by hand or with a machine.
The position of the triangles is easily adjusted by
means of hand wheels to suit different widths and
varieties of goods, so as to bring the selvages even
with each other. The machine is built in different
widths to suit the style of goods made in a mill.

WINDING AND MEASURING.

The machine for doing this work, and of which a
perspective view is given in Fig. 40 is designed for
winding goods on boards for the market, and is
largely used by mills, bleacheries, printeries, dyeing
and finishing establishments, ete., for almost all
classes of goods; the same being built by the Curtis
& Marble Machine Co.

The machine is provided with tension rods, by
which any desired amount of tension may be obtained
to wind the goods hard or soft; there being also .
guide collars to aid in guiding the cloth in straight
and even, so as to make a neat looking roll with
square ends. The machine is readily stopped and
started by the foot of the operator on the treadle bar
at the bottom, and the boards on which the goods
are wound are quickly clamped and unclamped in the
sockets by a hand lever, held in position by a weight,
so that any slight variation in the length of the
boards is immediately taken up. The cloth is quickly
threaded into the machine, and the work of rolling
the goods may be done very rapidly.

The machine is built either with or without meas-
uring attachment. In the first instance the measur-
ing roll is one yard in circumference, with nickel
plated dial on the end to register up to 60 yards. On
top of the measuring roll is a nip roll, so that the
cloth must turn the measuring roll as it passes
around it, giving an accurate measurement, without
danger of slipping. Jaws of any width, from 4 to
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9 inches, to suit the width of board used are provided,
or if the goods are to be wound on square bars or
flat plates, which are drawn out after the goods are
rolled up, suitable jaws can be provided. The ma-
chines may also
be arranged to
roll the goods on
flat cardboards,
paper tubes,
wooden sticks, or
other devices.
These machines
are generally built
either 3 /4 widefor
goods up to 28”
wide, or 4/4 wide
for goods up to
37”; since how-
ever, a 4/4 ma-
chine will wind
either 3 /4 or 4/4
goads, this is the
width most com-
monly used; how-
ever wider and
heavier machines
for 40”, 457, 50”, 60” or 72” wide goods are also
built.

‘Where the cloth comes to the machine in large
rolls, an Unrolling Frame is sometimes used in con-
nection with the winding machine, to unwind the
cloth from the large roll and deliver it in loose folds
into an apron, from which it is taken by the winding
machine. The usual speed of these machines is from
175 to 250 turns, according to the style of goods,
width of boards, etc.

HOW TO TEST THE VARIOUS FINISHES OF
COTTON GOODS.

When required to ascertain how a fabric, of which
a sample has been submitted, had been originally
finished, examine its external or physical properties,
since a practical eye can detect at once if the fabrie
in question has been only calendered, or if starched
on the back only or through the structure, etc.

Examining the fabric against the light it will show

_ whether it has been starched or not. A heavily
weighted cloth will lose much of its stiffness by
rubbing it between the fingers. If, in tearing the
sample, a lot of dust flies off, this indicates a
weighted finish, (the more dust the heavier the
weighting), and by the aid of the microscope we then
may be able to detect whether the starching has been
done only superficially or whether it has penetrated
into the body of the structure, also if the same con-
tains weighting substances.

The next point of value is to ascertain the amount
of moisture in the sample, and which is done by
carefully weighing a sample of a known size on a
pair of fine scales and after recording this weight
then drying the sample in a stove for some time, until
there can be no further loss of weight, and when the
sample is weighed again, and this weight subtracted
from the first weight, the difference then indicating
the amount of moisture in sample before it was
tested, and from which answer it then will be easy
to ascertain by means of proportion the percentage
of moisture.

For example:

First weighing to be 6 grains.

Second weighing to be 514 grains.

Loss: 14 grain.

Fig. 40.

5%x100
6 -

and 6 : 5% :: 100 : x; =912

and 100—9125—814—=8149 amount of moisture in sam-
ple. Although this test and calculation will not show
us the ‘kind of finish, yet it is better to make it, since
cellulose by itself is less hygrometric than starches,
thus if there is a great percentage of moisture present
it is a sure sign of the cloth being heavily starched.
To ascertain exactly how much foreign matter a fab- -
ric contains, treat as large a sample of the fabric un-
der discussion, as can be conveniently handled, after
first weighing it with distilledwater, containing malt;
let it diaggregate, then wash, dry and weigh it. With
this experiment the difference in the two weighings
indicates the quantity of foreign substances deposited
on the fabric; however there may be certain insolu-
ble soaps (softeners) still in the fabric, and for
which reason the sample must then be boiled in a
weak acid solution in order to remove any fatty sub-
stances still adhering to the structure. After this
boil, dry sample, weigh again and subtract this
weight from the first weighing, the difference be-
tween both weighings being the amount of dry finish-
ing matter in the sample and from which, by follow-
ing calculation given before, it will be easy to ascer-
tain the percentage. However we must also remem-
ber that when testing printed or dyed goods, that all
colors are more or less attacked by acids.

The next procedure will be to ascertain the con-
stituents used for starching, weighting or finishing
and for which treat with boiling water for a few
hours, which will remove the feculee, starches, thick-
enings, gums, soluble salts, alum, sulphates, chlorides,
etc., as well as all mineral or earthy matters, after
which, by means of filtering, separate the soluble
from the insoluble substances. In order to ascertain
the nature of those soluble substances, evaporate
part of the liquid, treat a few drops with tincture of
iodine, which will reveal starchy substances by turn-
ing blue. If no starch present, concentrate the whole
solution adding two or three times its volume of
alcohol and when glue, dextrine and gum are pre-
cipitated. A tannin solution in turn will reveal the
presence of gelatin by precipitating the same.

In order to distinguish gum from dextrine use the
polariscope, and when dextrine is diverted to the
right, gum to the left. The mixture of the two can
be sufficiently indicated by basic acetate of lead,
which when cold will precipitate gum but not dex-
trine, whereas when warm, both. If no precipita-
tion is obtained, but an organic substance still shown
by the incineration on the platinum blade, then this
indicates the presence of mosses, lichens, etc. Sugar
is found by Fehling’s liquor, before and after inter-
version; add to the tolerably concentrated aqueous
liquor, a few cubic centimetres of pure hydrochlo-
ric acid, ordinary concentration, warm in water
bath in an apparatus with refiux refrigerator and
treat with copper solution. If desired to more closely
examine the soluble mineral substances, employ the
usual methods of analytical chemistry.

China clay or any other matter as was used for
weighting purposes in the sample will be found in
the residue insoluble in water, alabaster, gypsum and
tale or French chalk, provided such should have been
used, in the weighting compound, being also found
in this residue.

Resin is detected by boiling the sample of cloth
with carbonate of soda, which will dissolve it, its
presence then being shown by the precipitate of
sylvic acid as is obtained from the . liquor when
treated by an acid. Other fatty supstances do not
give any precipitate, but an oily fluid which swims
on the surface of the liquor.

Glycerine, if present will be also found in the
watery solution and is detected, after evapor#tion by
treating with sulphate of potash.

To ascertain the quantity of fatty matters used
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in a finishing compound dissolve the latter by means
of ether, and when after evaporation the weight of
the residue expresses the quantity of fatty .matter.
By treating this residue with boiling water we then
can ascertain if any soluble substances are in the
water.

It certainly will be next to impossible to ascertain
the exact proportions of the various substances as
have been used in finishing a certain fabrie submitted
for analysis, however having obtained the nature of
the substances used, and obtained a fair idea of about
the proportions of each used, it then will be an easy
matter for the practical finisher to judge on what
substances to use on his part and the proper pro-
portions of each, in order to duplicate said finish.

SILK FINISHING MACHINERY FOR YARNS
AND FABRICS.

SILK LUSTRING.

The silk, during boiling off or dyeing, as the case
may be, has a tendency to contract, which action
causes it to lose its smoothness and lustre. In order
to give back to the silk these lost properties, the op-
eration of lustring is made use of, and which con-
sists in stretching the silk, in the shape of skeins,
while damp, either to its original length, or slightly
longer, maintaining said skeins in a stretched con-
dition from one to three minutes and causing them
to be rotated or turned gradually while so stretched;
together with the action of steam under pressure
upon it during the operation, which in turn aids in
making the lustre permanent, i. e, setting it. By
this process the silk is prevented from shrinking
while drying, every portion of the skein of silk during
the revolution of the skein being acted upon and a
uniformity in the lustre produced throughout the
whole skein. Lustring is of special advantage when
applied to black dyed silk, and in all instances dry
steam should be used.

Fig. 1 shows the silk lustring machine as built
by the Webendorfer Machine Company, in its per-
spective view, showing also the arrangement of its
interior. Referring to the illustration, A indicates
the hooks on which the skeins to be lustred are hung,
said hooks being made of forged steel and covered
with brass, the lower hook being secured to a piston
of a small engine at the bottom, the pull of which
stretches the skein to effect the lustring. The piston
is capable of exerting a pull of 19,000 pounds, but as
the length of the stroke of the piston is under con-
trol of the operator, through the lever F, the tension
on the silk can be exactly regulated to suit the re-
quirements.

The hooks work in slides, the upper hook being
made adjustable, through a hand wheel E at the top
of the machine, so that the same can be set to operate
.on skeins of different lengths up to 54 inches; or by
-special construction, 60 inch skeins can be treated in
-the machine. The chamber B is made of cast iron,
-and has a double back and sides, the spaces between
these inner and outer walls forming a steam chamber.
“The object of this arrangement is to keep the interior
.chamber continually hot while the process is in oper-
-ation, which does away with the necessity of sus-
pending operations from time to time to heat up the
4nterior, as must be done in some of the older types
of machines.

An inlet arrangement at C, into the box, is pro-
vided, so that the skeins can be moistened by steam,
when required, i.e. when taken to the machine in a
dry condition.

When in operation, the door of the machine is

closed, being equipped with ‘a powerful locking de-
vice D, operated by a single movement, said door
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Fig. 1.

being packed around the edges with rubber gaskets,
so that it is practically steam tight when closed.
A safety valve in the door at G obviates all danger
from accident, should the steam pressure in the
chamber exceed the set limit for the safety of the
compartment. Care should be taken not to over-
stretch the material in the operation.

The process of lustring takes from one to three
minutes, and one person can lustre, with this ma-
chine, upwards of 500 pounds of silk in ten hours.

Fig. 2 is a sectional view, partly in perspective, of
another make of silk lustring machine; clearly
showing the method of stretching the skeins
of damp silk spread out on and around a
pair of hollow metallic nickel plated rollers 1
and 2 adapted to turn in their respective bearings,
the silk while being maintained in said stretched
condition and rotated, being at the same time sub-
jected to a dry air temperature of about 120°F.

The upper roller 2 is mounted in bearings 3 and 4,
which are secured to the upper part of the I-shaped
beams 5 and 6, while the lower roller 1 is mounted
in bearings or journals 7 and 8 in the downwardly
projecting portions of the inverted U-shaped bridge
9, which is adapted to slide vertically between the
legs 10. The bearings 7 and 8 of the lower roller 1
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are raised or lowered by means of the screw 14,
which passes through a worm gear wheel 13. The
screw 14 has a head 15 secured by means of screw
16a to the bridge 9, :

and when the
worm gear wheel
13 is rotated

by means of the worm 18 on the driving shaft
19 the screw 14 is raised or lowered, and with
it the bridge 9 and the bearings 7 and 8, according
to the direction in which the worm gear wheel 13 is
turned. The worm gear wheel 13 is provided at its
lower end with a lock nut 17, which prevents it from
rising, but permits it to turn in the support 12, which
is secured to the beams 5 and 6. In addition to the
head 15 on the lower end of the screw 14 being se-
cured by the screw 16e, it is secured also by means
of clamps 16 on the upper part of the bridge 9.
When the skeins of silk
have been placed around and
spread out on the upper and

gradually dries the moist fibre, and owing to their-
inability to shrink, on account of the stretching
machine, they are given an intensified lustre.

The illustration is a side view of the frame, show-
ing the arrangement of the wet skeins of silk fibre
and the stretching mechanism which preventsthefibre
from shrinking while being dried or after it is dried.

Said frame comprises uprights A,
braces a, cross beams B, long beams C,
and receiving strips ¢. On each side, and
near the bottom of the uprights A, a
metallic side plate D is secured by screws
d and which in turn is reinforced by an
inner plate, which rests on shoulders cut
in the uprights to receive it. A series of
shafts I (shown in dotted lines) are jour-
naled in bearings in the side pieces D,
one end of each of said shafts having a
reduced portion, forming a shoulder
which rests in one of the side pieces D,
while the other end i of each of said
shafts I is squared to fit a crank lever O
or a ratchet lever Oi. On the operating
end of each of said shafts I is secured a
ratchet wheel G, and a pawl H is secured
to the outer side plate D, one for each of said ratchet
wheels G. The top receiving strips ¢ are provided
with segmental notches ¢/, adapted to receive and
hold the uppermost rods E, each of which is capable
of holding a number of skeins of silk. Each of the
said rods is provided with circumferential grooves,
one near each end thereof and one midway between
the ends thereof, to prevent the displacement of the
links e and the S-shaped links ¢, which connect the
upper and lower rods in vertical series, (three of
which are shown, but more or less can be used) when

lower rollers, and the stretch-
ing mechanism has been put

. into operation, forcing the
lower roller down until the
skeins are stretched to the
desired extent (shown in
dotted lines), they are left in
that position, thereby being
prevented from shrinking, "
and the upper roller 2 is
caused to rotate. Power be-
ing communicated to the
driving shaft 20 by pulley 21,
a rotary motion is communi-
cated through the worm 23 to
the worm gear wheel 22,
thereby causing the roller 2
to turn in its bearings. Ow-
ing to the stretched condition
of the silk around the two
rollers, both are caused to
turn in the same direction,
thereby giving the skeins of
silk a continued revolution
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around both rollers, so that
during the successive revo-
lutions of the silk every por-
tion of the skein is brought
in contact with the smooth
heated surface of the rollers.

Fig. 3 shows another make of silk lustring machine,
the same being a frame, erected in drying room and
upon which frame the damp silk skeins are stretched
for three or four hours, being at the same time sub-
jected to a drying heat of about 120° F., thus pre-
venting contraction or shrinkage of the fibre while

being dried. The heated air of the drying room,

Fig. 3.

they are filled with skeins of silk 8. A chain F is
secured to each of the shafts I by a hook, and is pro-
vided at its other end with a double S-shaped hook ez,
which engages the lowermost of the vertical series
of horizontal rods E.

After the damp silk is taken from the hydro-
extractor the skeins are placed on the rods E, as
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many skeins as the rods will hold, and are then
stretched by the manipulation of the crank and
ratchet levers, the temperature of the room being
kept of from 90° up to about 120° F., and the skeins
left there for three or four hours in that stretched
condition.

TENTERING AND DRYING MACHINE FOR SILK
FABRICS.

This machine as built by D. R. Kenyon & Son,
sizes, dries and tenters silk or silk mixed goods all
in one process, and is so constructed that it can be
easily and quickly changed to take in different widths
of goods to be operated upon. The principle of con-
struction of this machine is the same as the cele-
brated French machines of this character, although
the improvements added to this machine have greatly
increased its working qualities.

The roll of goods to be treated, is first placed on
slotted pieces attached to rods, directly in front of
machine, and which are adjustable for different
widths of goods to be treated. The goods, thus
placed, then pass over a wood roll, around a lower
brass roll and between upper and lower brass rolls,
the lower one of which runs in the sizing liquid con-
tained in a copper tank, which tank can be raised
and lowered and thus bring the sizing liquid up
around the lower roll, and take it away when re-
quired. The liquid can be heated by means of a coil
of copper piping in the bottom of the tank.

After passing between these two
brass rolls, the goods pass over a
table, covered with oil cloth, and
a brass knife edge scrapes off the
surplus size from the goods, which
then pass under a small wood roll,
and over a roll which is movable up
and down in slots of two upright
frames, placed opposite to each
other on the two sides of the ma-

goods that cannot be equalled by steam, gas
or any other known process of producing heat.
A hood is provided over the fire, with an exhaust
fan to carry off any fumes.

After being dried by the charcoal, the goods pass
around a steam drum which dries the edges as were
held by the clamps. After leaving the steam drum,
the goods pass under another wood roll and then to
the winding attachment which rolls them up.

SINGEING.

This process of cleaning silk fabrics from any loose
fibres on the face and back of the structure is identi-
cal with this process as practised with cotton and
worsted fabrics as previously explained, the same
machines being used for this process, and for which
reason the reader is referred to page 346 with
reference to a description and illustration of the gas
singeing machine as built by the H. W. Butterworth
& Sons Co. and to pages 366-367 with reference to this
machine as built by the Curtis & Marble Machine Co.

FINISHING MACHINE FOR SILK FABRICS.

This machine, shown in its side elevation in Fig. 4,
refers to that class of silk finishing machinery which
does the ironing and lustring of the fabric as pre-
viously impregnated with size, the object being to
provide means whereby the size is “set’” in the fabric
previous to the ironing of the latter.

The frame of this machine consists of two side
standards 1, connected together by cross girths (not
to be seen in the il-
lustration). On
each standard is

l mounted an up-
right 2, to which is

}; bolted on the front

of the machine a

support 3, provided
with a brace 4. The

chine. Pt 2% 2/ \
From this tension roll, the cloth R 1% B—S /8 131
passes under another wood roll to 7 < /AY 33 )i ~ I
the point where it is fed onto the HETN TS 8 r. oo l\l 5 12 gyul1 (@ /9
clamp chain by the operator. : e 9 () 13 R0
Weights are connected to this roll W\ AR\ /] % l‘ == Sk 2
by means of a wire rope, on each AN 26 HE R hi ® 76
side and thus tension can be given I AEDD oD 3 1 20 /7
to the goods at this point by the : B R e e = L & 8
tendency of the roll to move up- v\ T ; AP 15 21
wardly due to the pull by the sl [/ i X/
weights. The tension of course 3,¥ i\ A [sH-/0 uprights 2 are also
can be varied by varying the R 3 ° 6 3 R provided with slots
amount of weights used. \ ALY e svi s HORN adapted to receive
The goods are thus held by the ¥ a series of bolts 5,
clamp chain, which tenters them, y carrying blocks 6,
and at the same time passes them which constitute
over a charcoal or gas fire which q bearing  brackets
dries them. If charcoal is used to N . for a corresponding
generate the heat, it is done by ig- Ps r series of hollow
niting the same in a large iron pan 7 cylindrical rollers
which travels in and out on a track 7. Each roller 7 is
under the machine. The amount of . provided with a
fire exposed to the goods can be R 2y RT3 pinion 8, the pinion
regulated by means of a lid which \ )=<> 5| RSN R6 i/ of the lower one
slides over the pan in the direction " only being shown
of the motion of the goods, thus ex- for sake of clear-
posing as little or as much of the ness of illustration,
fire as is wanted. If the cloth = said pinions inter-
or machine stops, there is a meshing with each
mechanism by means of which Fig. 4. other, and all re-
the pan can be quickly thrown ceiving motion
out of the  machine, thus preventing the through the pinion of the lower roller meshing with

It is claimed that char-
lustre and finish to silk

burning of the goods.
coal fire gives a

a gear 9, which is driven from a gear wheel 10,
secured on the main drum 11 of the machine.
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From the rear faces of the uprights 2 project
brackets 12, which provide bearings for a roller 13,
provided with the pinion 14, which is driven from the
gear wheel 10 through the intermediate gear 15. A
pair of arms 16 project from the brackets 12, and
carry supports 17 for the rollers 18 and 19. Each
roller 18 consists of a series of sections 20, carried by
spring actuated spokes 21, which serve to exert a
tension on the fabric as it passes over them, the
roller 19 being simply a guide roller.

In each upright 2 is secured a steam cylinder 22,
being connected with the series of hollow rollers 7
and roller 13 through a series of pipes 23. For the
purpose of drawing off any condensed steam as con-
tained in the cylinders 22, they are provided at their
lower end with a pet-cock 24, beneath which is placed
a drip pan 25.

The machine is driven by friction devices fastened
to one end of shaft 26 (the end not shown in the
illustration), the other end of said shaft carrying a
gear wheel 27, which drives the drum 11, at the
same time also driving the gear wheel 28 through
pinion 29. The gear wheel 28 carries a pulley 30,
over which is passed a belt 31, said belt running over
two small pulleys 32, mounted on one of the side
frames of the machine previous to its passing around
pulley 33, for driving winding roll 34.

The fabric to be finished is first impregnated with
its sizing compound, and then guided under the roll
19, over and under tension rollers 18, to the roller 13,
which in turn evenly distributes the sizing compound
all over the fabric. On account of said roller being
heated, the fabric leaves it with the sizing ‘“set”
evenly on the fabric, and this in a partially dried
state, with most of said size pressed through the
body of the fabric onto its face, whereupon, as the
fabric passes around the drum 11, its face being
brought into contact with a band of absorbent ma-
terial placed on said drum 11. This absorbent ma-
terial completely dries the size in the fabric, at the
same time evenly distributing said size all over the
face, back and body of the fabric under operation.

The fabric being now thoroughly dry and impreg-
nated with size, next passes to and between the se-
ries of heated ironing rollers 7, which, besides calen-
dering the fabric, also, through their ironing action,
impart to the fabric the desired lustre. This com-
pletes the finishing process, and the finished fabric
passes to the roll 34, upon which it is wound, and
from which it is subsequently removed.

CRINKLED EFFECTS ON SILK.

Silk filaments, whether in the form of threads,
hanks, or fabrics, when subjected to the action of
acids under certain conditions, become shortened,
the effect depending upon the degree of concentra-
tion of the acid employed, the temperature of the
bath, and the duration of the immersion or impregna-
tion. It is by suitably regulating these several fac-
tors—viz., concentration, temperature, and time—
that the desired result, i. e. crinkled effect on silk, is
attained.

According to a French process, the silk threads or A

fabrics, in any condition, whether raw, ungummed, or
boiled-off, are immersed in an acid bath until the
desired shortening effect is obtained, and then
washed. The density of the acid, the temperature of
the bath, and the time of immersion, are determined
according to the magnitude of the effect it is desired
to produce, these conditions varying according to the
nature of the acid employed.

The degree of concentration of the acid proper to
produce the required effect upon the silk must be
carefully determined for each acid, as it is only sus-
ceptible of variation within very narrow limits.

Thus, for example, an active acid will not produce a
useful effect if of too low a density, whatever may
be the temperature and period of immersion. On
the other hand, an acid of too high a density would
either burn the silk or fail to produce any useful
effect, according as the temperature is too high or
too low. ’

As examples of the extreme limits of deviation al-
lowable in the case of sulphuric, hydrochlorie, nitrie,
and ortho-phosphoric acids, the following directions
are given:

SULPHURIC ACID.

Density at 15°=1375 to 1400.
Temperature of the bath=60 to 100° F.
Period of immersion=>5 to 15 minutes.

HYDROCHLORIC ACID.

Density at 15°=1130 to 1145.
Temperature of the bath=40 to 95° F.
Period of immersion=1 to 15 minutes.

NITRIC ACID.

Density at 15°=1270 to 1330.
Temperature of the bath=40 to 110° F.
Period of immersion=% to 15 minutes.

ORTHO-PHOSPHORIC ACID.

Density at 15°=1450 to 1500.
Temperaturg of the bath=75 to 110° F.
Period of immersion=2 to 15 minutes.

The process may, as before mentioned, be applied
to silk whether in the form of threads or fabrics. In
the first case, the crinkled thread which results from
the action of the acids may be used in the manufac-
ture of fabrics either alone or mixed with other tex-
tile fibres. In the case of fabrics the contraction of
the silk threads interwoven enables varied effects to
be obtained, according to the mode of combination of
the silk and other threads in the warp and filling,
whilst in the case of fabrics made wholly of silk the
effect produced on the fabric, and consequently its
final aspect, may be varied by the application of
reserves upon the fabric either by printing or other-
wise. For fabrics of mixed silk and other threads,
the effect varies according to their relative disposi-
tion in the fabric, but in any case it is the silk
threads only which are shortened by the process
herein described, the other threads (such as cotton,
wool, etc.) preserving their original length and
forming a crinkled surface.

Instead of steeping or immersing the fibres or
fabrics in an acid bath, the acid may be applied by
printing the pattern upon the fibre, thread, or fabric,
with an acid mixed with suitable thickening material,
the impression being applied upon those parts which
are to be contracted. The printed fibres or fabrics
are thereupon immediately subjected to the action of
heat until the desired contraction is obtained, after
which they are washed and dried. The temperature
and period of heating, as well as the strength of the
acid employed in the mixture, is to be varied accord-
ing to the nature and the quantity of the thickener
employed and the strength and composition of the
fabric. To the printing mixture may be added met-
allic salts or coloring matters, for example, in the
following proportions: —A printing mixture contain-
ing 5 per cent. of gum tragacanth and 45 per cent. of
real ortho-phosphoric acid printed on silk tulle and
afterwards subjected to a temperature of 100°F., for
from three to seven minutes, gives good results. With
the same composition a good effect may be obtained
on foulards, when exposed to a temperature of 110°F.,
for from five to twelve minutes. With a composition
containing 30 per cent. of gommelin, 60 per cent. of
real ortho-phosphoric acid, silk tulle should be sub-
jected for from five to ten minutes to a temperature
of 105°F., and foulard for from seven to twelve
minutes to a temperature of 110°F.



HEAT, POWER, TRANSMISSION
AND ACCESSORIES TO MILL CONSTRUCTION.

Heat requires for its production mechanical energy
in the proportion of 772 foot s. for each unit of heat,
whieh is the amount of heat required to raise the
temperature of 1 Ib. of water, at or near its temper-
ature of greatest density (39.1°F.) through 1° F.

The ratio of the quantity of heat required to raise
the temperature of a given weight of any liquid sub-
stance through 1° F., is known as its specific heat,
and as compared to the quantity of heat required to
rajse the temperature of an equal weight of water, at
39.1° F., i.e. its temperature of greatest density,
through 1° F.

POINTS REGARDING HEAT, BOILERS AND

POWER.
Heat of common fire........... 1140° F.
Heat of blood.................. 98 ”
‘Water boils at................. 212
Lead melts at................. 594 «
Brass melts at................. 2233 «
Iron melts at.................. 3479

For each nominal horse power a boiler should
have: One cubic foot of water per hour (at least);
One square yard of heating surface; One square foot
firegrate area; One cubic yard of capacity; Twenty-
eight square inches flue area.

One pint of water evaporates into 206 gallons of
steam. ’

Mechanical Stokers will keep the steam pressure
more regular, effect a considerable saving in fuel,
prevent the emission of black smoke, and besides by
means of them, one man will be able to do the work
of two or three hand-stokers.

To ascertain proper size of Injector needed for a
boiler, multiply the nominal horse power of the latter
by 10, the result being the gallons of water needed
per hour. .

To find the number of cubic feet of exhaust steam
that the cylinder emits per minute, multiply the area
of the piston expressed in square feet by the speed
of the piston expressed in feet per minute.

A horse power (technically expressed H.P. or h. p.)
equals 33,000 Ibs. lifted one foot in one minute, or its
equivalent motion against resistance. :

To ascertain the indicated horse power of an en-
gine: Multiply the mean pressure, expressed in Ibs.
per square inch on piston, by the area of the piston
in square inches, and the piston speed in feet per
minute, the result being the number of Ibs. the en-
gine will raise one foot per minute. Dividing this
result then by 33,000, will give the indicated horse
power, from which then deduct 1 for friction, in
order to ascertain the effective horse power of the
engine.

To prevent incrustation to the boiler: Every day
throw into the feed water of the boiler, 114 Ibs. of
Wyandotte Textile Soda to each 100 gallons of water
used. For ordinary hard water this is amply suf-
ficient. For very hard water, 2 Ibs. should be used
to each 100 gallons of water. Use the blow-off tap
freely. The defrimental effect of boiler scales is
shown by the following: A scale of 14 of an inch in
thickness causes 169 increase in the consumption
of coal, ¥ of an inch thickness of scale an increase

of 50%, and a scale of 1 inch in thickness increases
the consumption of fuel 150%. The 'lime which
causes the hardness of the water is precipitated as
a muddy sediment by the Wyandotte Textile Soda,
which is thus easily removed, instead of forming on
the plates and tubes of the boiler as a scale. Wyan-
dotte Textile Soda is absolutely harmless, and will
not rust or pit the metal parts nor injure the fittings,
and readily dissolves in cold or hot water.

FUEL ECONOMIZERS.

The best known Fuel Econemizer is the one built
by The Green Fuel Economizer Co., the object of
which is to utilize the waste heat in the gases pass-
ing off from the boiler furnace, and in the main con-
sists of a stack of tubes arranged vertically in the
flue leading from the boiler to the chimney. The
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Fig. 5.

utilization of the waste heat is accomplished by heat-
ing the feed water for the boiler with the low tem-
perature heat of the gases passing from the furnace
to the chimney, said heating taking place by absorb-
tion of the heat by the water, which is first pumped
through the economizer, before its entry to the boiler.

(390)
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It is a fundamental principal of heating the feed
water in a separate vessel quite apart from the boiler,
and thereby utilizing the waste gases passing to the
chimney, which constitutes the distinctive feature of
the first invention of the fuel economizer.

It is well known to every one acquainted with the
working of steam boilers that in all cases there is
a large amount of surplus heat escaping up the
chimney, which should not be allowed to go to waste,
but be used for heating the feed water for the boilers.
It is a recognized fact that the most economiecal
boilers are those which have the most rapid circu-
lation, and to obtain this circulation the tempera-
ture of the escaping gases must leave the boiler con-
siderably above the temperature of the steam. What
this ratio should be to obtain the highest economical
results, is a subject on which engineers differ very
widely. With the high pressures now in use, and
gradually increasing, the temperature of the escaping
gases increases in proportion to the temperature of
the steam generated, and thus the necessity of econ-
omizers becomes greater in order to utilize this heat,
which is otherwise wasted. )

The construction and operation of the economizer
is best shown by means of the accompanying illus-
tration, which is a cross sectional view through the
economizer chamber.

The economizer consists of a series of sets of cast
iron tubes about 4 inches in diameter and 9 feet in
length, made in sections (of various widths) and
connected by “top” and “bottom headers,” so as to
have a continuous circulation of water through the
pipes, these again being coupled by “top” and “bot-
tom branch pipes” running lengthwise, one at the
top and the other at the bottom, on opposite sides
and outside the brick chamber which encloses the
apparatus. The waste gases are led to the Econom-
izer, that is, to the outside of pipes, by the ordinary
flue from the boilers to the chimney, and the heat
is thus absorbed by the water in the pipes.

The feed water is forced into the Economizer by
the boiler pump or injector, at the lower branch pipe
nearest the point of exit of gases, and emerges from
the economizer at the upper branch pipe nearest
the point where the gases enter between the
pipes.

The tubes are made from a mixture of the best
American pig, cast vertically in dry sand moulds,
and are of equal thickness and free from blow holes
throughout. The tubes are tested up to a pressure
of 500 pounds on the square inch before being sent
out. The joints of the tubes and headers are all
conical, turned and bored metal to metal, and forced
together by powerful hydraulic pressing machinery
expressly designed for the purpose. The lids to each
tube are turned conical with a taper joint,made metal
to metal. The internal 1lid to use for high pressures
has the large diameter inside the header, so that the
pressure of water is all the time tending to tighten it.
The external lid as used for low pressures, is held in
place by a bolt and cross bar.

Each tube is provided with a geared scraper shown
near the bottom of the tubes, and which travels con-
tinuously up and down the tubes at a slow rate of
speed, the object being to keep the external surface
of the tubes clean and free from soot which is a non-
conductor of heat, and thus otherwise prevents the
proper absorbtion of heat by the feed water in the
tubes. The mechanism for working the scrapers is
placed on the top of the economizer, outside the
chamber, as shown, and the motive power is supplied
either by a belt from some convenient shaft or small
independent engine or motor.

The gearing for operating and reversing the
scrapers is fitted with an improved clutch box and
reversing lever with rolling weight which never fails

to reverse at the right moment, and change the di-
rection of travel of the scrapers on the tubes. The
power required for operating the gearing is very
small. The apparatus is fitted with blow-off and
safety valves, and a space is provided at the bottom
of the chamber for the collection-of the soot, which
is removed by the scrapers.

The illustration also shows a sheet iron sectional
covering for the front side of the economizer, where
it is desired to use it in place of usual brick walls.
Although this covering is more expensive than brick
walls, it is lighter, air tight,.and facilitates the clean-
ing and examination of the economizers. It consists
of a wrought iron or steel casing, lined with asbestos
or any good non-conducting material.

Under conditions where a forced circulation of the
feed water may be an advantage over natural circu-
lation, an improved circulating blow off manifold is
provided. By means of these manifolds any portion,
or the whole of the economizer, can be made to cir-
culate the water, and at the same time every section
can be thoroughly blown off. As the economizer
should be blown off for a few moments at least once
a day, the valves are connected together by a long
lever, which makes the operation very simple and
takes the least possible time to operate. The ar-
rangement consists of a series of wing valves placed
in the manifold, worked by short levers connected by
means of a long bar of iron. The valves having equal
pressure on both sides, there is practically only the
friction of the packing to overcome in opening. It
will thus be seen that the arrangement is very simple
and can not get out of order.

Where impure water is used for the boiler, the
tubes require internal cleaning. An improved method
of flushing the economizer by means of a patent ac-
cess pipe obviates the necessity of taking off the
branch pipe, and so simplifies the operation of cleans-
ing the tubes and bottom boxes that an economizer
may be thoroughly washed out and be again made
ready for work in a few hours without skilled
labor.

By means of an economizer, the temperature of the
escaping gases is reduced on an average from 550° F.
on the boiler end of the economizer to 300° F. on the
chimney end, while the temperature of the feed water
is increased on an average about 150° F. This rise
of temperature on the part of the feed water repre-
sents so much pure gain, since it is effected by heat
which would otherwise be wasted. The percentage
of gain resulting from the increase of temperature
of the feed water in any particular case can be easily
calculated by the following formula:

100 (T—t)
H—t
where H=Total heat of steam at boiler pressure
reckoned from 0°F.
T=Temperature of feed water after heating.
t —=Temperature of feed water before heating.

Among the advantages claimed for the economizer
are a saving of from 10 to 20 per cent. in fuel;
heating the feed water economically to high tempera-
tures, considerably above what can be obtained by
other means; a great volume of water always in re-
serve at the evaporative point, ready for immediate
delivery to the boilers; utilizing in a practical way
heat from the escaping gases which otherwise goes
to waste; prolonging the life of boilers by having the
high temperature of feed water, thus preventing the
usual expansion and contraction, due to feeding cold
water; considerable sediment in the feed water being
deposited in the economizer (where it can be easily
blown off) by reason of slow circulation and the high
temperature obtained; and increasing the boiler ef-
ficiency by adding to its heating surface.

Gain Per Cent—
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THE CONSTRUCTION OF CHIMNEYS FOR
POWER PLANTS.

The sizes and proportions of chimneys vary con-
siderably according to different requirements. Every
<himney should be large enough in cross section to
carry off the gases from the furnace, and high enough
to produce sufficient draft to cause a rapid combus-
tion of the fuel in the furnace. The object of a chim-
ney being to carry off the waste gases, it naturally
determines the amount of fuel that can be burnt
per hour, and it is advisable to have always a good
draft, as it can then always be regulated by a
damper.

Draft pressure is caused by the dlfference in weight
between a column of hot gases in the chimney and a
column of air of equal height and area outside the
chimney.

The formula for finding the force of draft in inches
of water of any given chimney is as follows:

7.64 7.95
F=H\{71, 7,
‘Where F Force of draft in inches of water.

H — Height of chimney in feet.
— Absolute temperature of
gases (t4-460).
T.— Absolute temperature of the external
air (t,-4-460).
t — Temperature of chimney gases.
t,— Temperature of external air.
Formula for finding the height of a chimney in feet
for a given force of draft:

H=-

chimney

F

7.95

7.64

T,

To find the maximum force of draft for any given
chimney, the external air being 60° F., and the heated
column of gas being 600° F., multiply the height of
the chimney above the grate, in feet, by .0073, and
the product is the force of draft expressed in inches
of water.

The draft power of a chimney varies as the square
root of its height.

The retarding of the ascending gases by friction
may be considered as equivalent to a diminution of
the area of the chimney, or to a lining of the chimney
by a layer of gas which has no velocity. The thick-
ness of this lining is assumed to be 2 inches for all
chimneys, or the diminution of area equal to the peri-
meter X 2 inches (neglecting the overlapping of the
corners of the lining). Let D—diameter in feet, A—
area, and E— effective area in square feet.

8D__ A 2 ]
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For round chimneys, E = (D”—— er)fA——() 5911 A.

For simplifying these calculatlons the coefficient

of ]/A may be taken as 0.6 for both square and
round chimneys, and the formula become:
E=A—061"A,
The power varies directly as this effective area E.
A chimney should be proportioned so as to be
capable of giving sufficient draft to cause the boiler
to develop much more than its rated power, in case
of emergencies, or to cause the combustion of 5 Ibs.
of fuel per rated horse-power of boiler per hour.
The power of the chimney varying directly as the
effective area E, and as the square root of the height
H, the formula for horse power of a boiler for .a
given size of chimney will take the form:
HP—=CE 1/ H,
in which C is a constant, the average value of which,
obtained by putting the results obtained from numer-
ous examples in practice is 3.33.

For square chimneys, E == D2

The formula for horse-power then is
H.P.=3.33 E1/H, or substxtutmg the value of E
H.P.=3.33 (A—.61/A)
If the horse-power of boiler is given to find the
size of chimney, the height being assumed,
e=23P 4 osyar
= VEH ;= . .
Then for round chlmneys diameter of chimney—
diam. of E4-47. L
For square chimneys, side of chimney— 1/ Ej.47,
If the effective area E is taken in square feet, the
diameter of the chimney in inches is d—13.54 1/ E4-
'4”, and the side of a square chimney in inches is
s=12 y/ ET}A".
If borse power is given, and area assumed, the
. 0.3 H. P.
height H= ( - B
In proportioning chimneys, the height is generally
first assumed, with due consideration to the heights
of surrounding buildings or hills near to the pro-
posed chimney, the length of horizontal flues, the
character of coal to be used, ete., and then the diam-
eter required for the assumed height and horse
power is calculated by the formula or taken from
the table.

TRANSMISSION OF POWER.

There are three systems by which power may be
conveyed from its source, whether steam or water
power, to the shafting of the mill, viz, wheel, rope
and belt driving.

Wheel Driving or Gearing, is the oldest of these
three systems, but is what we might call out-of-date,
for the fact that it is an expensive system on ac-
count of the necessary massive foundations of en-
gine, etc., bed and thick gearing walls which support
the shaftings and this in complicated wall boxes and
fixings. As a rule it consists of a large spur seg-
ment wheel on crank shaft, driving a pinion on a
second motion shaft, which in turn communicates
this motion by means of bevel wheels to a vertical
shaft in the gearing room, driving in turn also the
shafting in the various rooms of the mill by similar
wheels.

‘When calculating by wheel gearing, take the pitch
diameter as the effective diameter, the pitch circles
touching or rolling upon each other when wheels are
properly geared.

Rule for calculating the horse power transmitted
by cast iron wheel gearing: (Pitch)2)breadth of
toothspeed in feet per minute—+1,000=H.P. safely
transmitted.

Example—Consider a cast iron spur wheel 7’ in
diameter, having 66 cogs of 4” pitch and 10” broad.
The shaft on which the wheel is keyed to run 110
revolutions per minute. Ascertain H.P. which by
means of this gearing can be transmitted safely:

Circumference of pitch circle=(3}¢7)==22 feet.

Speed of pitch circle in feet per mmute__(zlelo)
—2420 feet, speed per minute, and

4>\4>1<016%2@ — 387 H.P. Ans.

If applying this rule to bevel wheels consider the
average pitch. Never run cast iron wheels over
2,500 feet per minute, whereas steel wheels can be
run about 3,500 feet per minute.

The only advantage of this system of transmission
of power is that slipping when the wheel teeth are
in gear cannot take place. When wheels work with
little noise and a minimum of friction, it is then a
sign that the teeth are correctly formed and geared;
however this is only seldom met with as a rule, a
great amount of noise and vibration being the expe-
rience with gearing in motion.
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‘Wheel gearing as a drive for a mill Is also fre-
quently the cause of breakdowns caused by the back
lash in many wheel teeth, which is set up when
a load is suddenly thrown off the machinery, which
causes the driven wheels to run back upon the
drivers, and when this pounding action will fre-
quently be the cause of mutilating or breaking out
teeth.

When the axes of driving and driven shaft are
parallel, spur gearing is used, whereas when the
axes of driving shaft and driven shaft are at right
angles, bevel gearing is employed. When a shaft
is at any angle with the one from which it is driven,
angle wheels are used.

Mitre wheels are bevel wheels of exactly the same
number of teeth of an angle of 45 degrees.

Mortice wheels are such as have teeth of hard
wood inserted into spaces cored in the rim, and are
rather noiseless and consequently can be run at a
higher speed.

How to Compute the Velocities, etc., of toothed
gears. The relative velocities of gears is as the
number of their teeth.

‘Where idle or intermediate gears intervene they
are not reckoned.

The Pitch of a Gear is the distance apart of the
teeth from each other, and gears of unequal pitch
<cannot run together.

The Pitch Line of a gear is a circle struck from
the centre, and passing through the middle of the
teeth. It defines the diameter of a gear, which is
not, as many suppose, the whole distance across
from point to point of teeth, but half way from bot-
tom to top of teeth.

To Measure the Diameter of a Gear it is only
mecessary to take the distance from the bottom of
the teeth on one side to the top of the teeth on the
opposite side of the gear.

To Ascertain the Pitch of a Gear.—Find the diam-
eter as above, then count the teeth, and divide their
aumber by the diameter.

Example.—If a gear of 21 teeth measures 3 inches
diameter on the pitch line, then the gear is 7 pitch.

How to Distinguish the Driver from the Driven
Gear.—If the gearing is in motion a glance will
‘usually suffice to show this, since if a wheel is
‘bright or worn on the front of the tooth, i.e., on the
side in the direction of which the wheel is moving,
it is the driver; whereas the driven wheel is worn
on the side of the tooth further from the direction
of motion. With reference to bands or straps, one
gide of the band or strap is always tighter than the
other since the driver is doing the pulling.

Worm Wheels.—As drivers only are usually single
threaded and are equal to one tooth as a multiplier
of speed, worm wheels are used to rapidly diminish
speed.

Example.—A worm wheel revolving 750 times per
minute, drives a 150-tooth wheel. What is the speed
of the latter?

Answer.—750%1-+-150—=5 revolutions per minute.

If the worm wheel had been double-threaded it
would have taken two teeth at one revolution, and
the result would have been 10, obtained thus:

750%¢2+150=10.

A Mangle Wheel is a driven wheel only, and is
used to reverse its own direction of motion. The
speed for it is calculated as for an ordinary wheel,
but since the tooth at each end is used only once in
a double revolution (all the others being used twice)
its size is taken as one tooth less than it actually is.

Example.—A 12 pinion revolving 350 times in a
minute drives a mangle wheel of 140 teeth. How
‘many times will the mangle revolve in a minute?
350¢12+140=30 revolutions (equalling 15 in each
direction). Ans.

How to Ascertain the Number of Revolutions of
the Last Wheel at the End of a Train of Spur
Wheels, all of which are in a line and mesh into one
another: Multiply the revolutions of the first
wheel by its number of teeth, and divide the pro-
duct by the number of teeth of the last wheel; the
result is its number of revolutions.

How to Ascertain the Number of Teeth in Each
Wheel for a Train of Spur-Wheels; each to have a
given velocity: Multiply the number of revolutions
of the driving wheel by its number of teeth, and
divide the product by the number of revolutions each
wheel is to make, to ascertain the number of teeth
required for each.

How to Find the Number of Revolutions of the
Last Wheel of a Train of Wheels, and pinions, spurs,
or bevels, when the revolutions of the first, or driver,
and the diameter, or the number of teeth, or circum-
ference of all the drivers and pinions, are given:
Multiply "the diameter, the circumference, or the
number of the teeth of all the driving wheels to-
gether, and this continued product by the number of
revolutions of the first wheel, and divide this product
by the continued product of the diameter, the circum-
ference, or the number of teeth of all the pinions,
and the quotient will be the number of revolutions
of the last wheel.

Rope Driving was introduced on a large scale not
until 1860, and in its principle consists in a fly rope
pulley, being made up in segments, is keyed on the
crank shaft of the engine, driving in turn the other
pulleys on the various line shaftings in the mill by
means of ropes working in grooves turned in the
outer rim of the pulleys.

The angle of groove varies from 40° to 45°, and
the ropes (as are made either of hemp or cotton) do
not rest at the bottom of groove, but are wedged in
on the sides,so that slipping is reduced to a minimum.

The average life of a rope is about ten years, and
the limit of speed for maximum efficiency about
5,000 feet a minute. Beyond this speed there is loss
of driving power, caused by the resistance of the
air and the centrifugal force, which tends to throw
the rope out of the groove and decrease the grip of
the rope in the groove. Place the slack side of the
rope on the top, and the tight, or driving side on
the bottom, so that as great an arc of contact as
possible is obtained. The diameter of a rope pulley
is always measured to centre of rope, and should
not be less than 30 times the diameter of rope itself
in order to equalize as much as possible to permit
the alternate bending and straightening action the
rope is subjected to during its travel.

Belt Driving. To obtain the full power and longest
service from belting, care must be taken in laying
out shafting and pulleys.

All shafting should be made to run perfectly true
at the first, for a slight negligence in this matter
at the outset becomes constantly more serious the
longer it is allowed to go uncorrected, causing loss
of power and the rapid destruction of belts and
machinery. The pulleys should be perfectly bal-
anced and centered, and the circumference of both
outer edges of the same pulley must be exactly alike.
The highest part or crown of the pulley face being
exactly in the centre, the crown of the pulley face
should not exceed 14 of an inch in length above that
at the edges, to every 12 inches in width, and ex-
perience has demonstrated that these are about the
best proportionate dimensions to secure the best run-
ning and the greatest endurance of the belts; with
the crown of the pulley face higher than this, the
belt is liable to be strained in the middle and 1lift
off on its two edges, especially with light belts. Pul-
leys for shafting belts should not be higher in the
middle, but have a straight face, and pulleys and
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belting alike should be ample size for the work to
be done. Always try and use pulleys as large as
circumstances will permit, and the diameter of the
pulleys should be increased as the thickness of the
belt is increased, for the reason that in order to bend
around one-half of the pulley, the outside of the
belt must stretch and the inside compress, and the
larger the pulley the less the stretch or compression
for a foot of belt, and consequently the less the wear
to the belt. :

Increasing the diameter of the pulley, the number
of revolutions remaining the same, will increase the
power, for which reason & light belt on a large pulley
is more economical than a thick belt on a small
pulley. When more power is wantéd, and the diame-
ter of the pulley cannot be increased, increase the
face of the pulley and the width of the belt.

Single belts may be used, with economy, as wide
as 12 inches, but where greater width is required
they should be of double thickness. All belts, 8
inches wide and more, are cut on the hide length-
wise of the back. This is necessary to insure their
running straight. A wide belt made of leather cut
from the side, cannot, with the greatest care, be
made to run evenly, on account of the differences in
the tensile strength of the different portions of the
hide; but a wide belt, made from the centre of the
back, has the same thickness and quality of leather
on each side and must necessarily run evenly, the
lightest and weakest parts of the leather being in
the middle, and the strongest and heaviest on -the
sides, the difference in thickness amounting, in some
cases, to as much as one-fourth of an inch; for this
reason, when a wide, single belt is placed under a
heavy strain, the thick heavy edge crowds up toward
the centre, or lighter part, running on the crown of
the pulley, and this prevents the even, uniform hug,
So_essential where the best results are desired.

Double belts are stiffer and better able to resist
the tendency to cup in the middle, to crowd up from
the edges, as they generally hug the pulley closely
along the whole width. There are those who hold
that the single belt,being more flexible, adheres better
to the pulley, but this is correct only in cases where
they are subjected to but a moderate strain. Where
an inch single belt has to do extra heavy work, it will
be almost certain to stretch, lift up from the pulley
in the middle, or the fastenings give way, therefore,
where a single belt must be used, it should be of
ample width for the labor to be performed, and not
run too tight on the pulleys, so that the fastenings
need not be strained. When the fastenings fre-
quently give out, it is a sure sign that too much
work is being done by the belt, and either a wider
single belt or a double belt should be substituted.
For machinery which is run at a high rate of speed,
and where fine work is done, light even belts with
joints only cemented should be used. Such joints
will pass over the pulleys smoothly, causing no jar or
vibration to either pulleys or shafting.

Double belting should always be used when a slow
motion, great strain and hard labor are required;
also when a belt is to be run at one-quarter turn,
80 as to give the proper angular motion, the principal
strain in these cases being on the sides. Belts
which have to be constantly shifted, or those which
are run on upright shafts with flanged pulleys, should
also be double. Where wide belts are made double,
they may be subjected to severe strain without in-
jury, for there must always be one strong solid part
to the leather to cover every point of possible weak-
ness or where the ends are lapped in breaking
Joints. It should not be forgotten in ordering belts,
that one wide belt is better than two narrow ones,
even if the two narrow belts would, together, cover
more surface than the one wide one.

Double belts transmit about 50 per cent more
power than single belts.

Vertical belts require special tenmsion to obtain
sufficient friction on the lower pulley.

Excessive tension on a belt is injurious.

Horizontal belts and belts running at an angle of
45° or less should have the lower side, the tight or
pulling side of the belt wherever possible. :

Avoid quarter turn belts wherever possible, and if
run in this way, they should be turned end for end
often until the stretch is entirely taken out.

It is reckoned that leather belts, grain or hair side
to the pulley, will drive 34 per cent. more than with
flesh side to the pulley; 48 per cent more than rub-
ber; 121 per cent. more than gutta percha; and 180
per cent. more than canvas.

The slack side on top, with large pulleys at high
speed, is undoubtedly the true philosophy of trans-
mitting power by belts.

Not speed alone, but adhesive force must be gained
to do work without destructive tightness or slippage
of the belt, therefore, there should be a proper pro-
portion of pulley diameter and belt contact.

Long belts are preferred to short ones, but care
must be taken that the length be not too great.

To Find the Length of @ Belt: Add the diameters of
the two pulleys and multiply sum by 1.57, and to this
add double the distance between the centres and the
two shafts; then, (when dealing with pulleys of dif-
ferent diameters, in order to compensate for oblique
direction of running belt) subtract separately the
diameter of the smaller pulley from the diameter of
the larger and multiply the remainder by itself, di-
vide product by four times the distance between
centres of the two shafts, and add this result (which
naturally would be 0 if pulleys of equal diameter)
to that of the first part of the calculation, the an-
swer being the exact length of belting required (less
tension). It will be readily understood that in con-
nection with the calculation, all dimensions must be
expressed in either feet or inches.

Example: Pulleys to be 6 feet and 3 feet, and
distance between centres of shafts 30 feet.

6-4+3=9%1.57=14.13}-60=74.13

and 6-3=3%3— 9+120— 0.133

74.263

Answer. 74.263'=T4’, 3535//, practically 74/ 31/,

To Measure Belts in Coil. Pn order to calculate tﬂle
length of a belt in coil, we may consider the coil as
composed of a series of concentric circles, and then
calculate the sum of their circumferences for the
total length of the coil; but this would be.tedious,
and a simple method should be devised.

To obtain this, first, find the mean diameter of the
extreme coil diameters by taking half the sum of the
diameters of the outer and inner coils, multiply this
number by 3.1416, and then by the number of coils,
this will give the total length of the coil in inches
if the diameters of the coils were taken in inches.

A formula expressing this rule will be:

Dfd

L=—3.1416 n 5

and may be simplified thus:
L=1.5708 n (D4-d).

In both of which 'L, D and d must represent like
units of measurement.

To simplify calculations still further by getting the
length L in feet, and the diameters D and d in inches,
the rule may be put into this form, which is probably
the best for use: ,

L=.1309 n (D-d).

Method of Calculating Horse Power of Belting. A sin:
gle belt 1”7 wide running at 1,000 feet surface speed
a minute, will safely transmit 1.7 H.P,, and a double
belt 114 times the amount. Hence the rule:
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Breadth of belt)speed of belt in ft. per minutex1.7
1000 -

Example.—Find the H.P. which may be transmitted
by a pulley 3’ diameter, 4” broad, when running 300
revolutions per minute.

3’ diameter—(3.14163¢3)—=9.4248 feet circumfer-
ence, 9.4248%300—=2827.4 feet—speed per minute, and
2827.4%1.Tx4
3500 »7.=19.2 H.P. Ans.

Miscellaneous Calculations, Etc.

How to Find the Circumference of a Circle, or of
a Pulley: Multiply the diameter by 3.1416; or as
7 is to 22 so is the diameter to the circumference.

How to Compute the Diameter of a Circle, or of a
Pulley: Divide the circumference by 3.1416; or mul-
tiply the circumference by .3183; or as 22 is to 7
so is the circumference to the diameter.

How to Compute the Area of a Circle: Multiply
the circumference by one-quarter of the diameter; or
multiply the square of the diameter by .7854; or
multiply the square of the circumference by .07958;
or multiply half the circumference by half the diam-
eter; or multiply the square of half the diameter by
3.1416.

How to Ascertain the Circumferential Velocity of
a Wheel, Driver or Cylinder: Multiply the circumfer-
ence in feet by the number of revolutions per
minute.

Example.—A roller has a circumference of 4 feet
and makes 12 revolutions per minute. Ascertain its
circumferential velocity:

4%¢12—48 feet. Anms.

How to Find the Speed of Last Shaft where sev-
eral shafts and pulleys or wheels intervene: Mul-
tiply all the drivers into each other and the product
by the speed of the first shaft, divide this product
by the product of all the driven pulleys or wheels,
multiplied into each other. In connection with pul-
leys ‘consider circumference, in connection with
wheels consider the number of teeth.

Example.—A line shaft in a weave room revolves
120 times per minute, and carries pulley 12 inches
in diameter. The looms driven by them carry pul-
leys 10 inches in diameter. Find the speed of the

looms.
1201?51.2: 144 revolutions. Ans.
Driving-Driven: The manner of describing the

driving wheel must also be applied to the driven. If
the diameter of the driving wheel be taken, we must
also use the diameter for the driven wheel, and
neither the radius or circumference.

Example 1.—An engine has a driving wheel 20 feet
in diameter, revolving 40 times per minute, which
drives, by means of ropes, a pulley on the second
motion shaft 2 feet in radius (semi-diameter). As-
certain speed of the second motion shaft:

Two feet radius—4 feet diameter, thus 40320 feet
—+4—200—=revolutions speed of the second motion
shaft per minute. Ans.

Example 2.—Speed of under shaft of a loom 80,
the same carries a 10-teeth bevel, which gears with
a 10 on an upright shaft, at the top of which a 32-
teeth wheel on a block of tappet wheels, is driven by
an 8. Find the speed at which they revolve:

80 x first driver 10, X second driver 8- first
driven 10 and second driven 32.

80%¢10—=800¢8-=6400+-10—=640+-32 — 20 revolutions
per minute. Ans.

How to Find the Speed of the Driving Wheel, when
the speed of the last driven wheel and the size of
the gearing are known: Multiply the speed of the
last driven wheel by the size of the driven wheels
and divide by the size of the drivers.

Example.—A spindle revolving 1,500 times per
minute, is driven from a line shaft by a 30 inch drum
to a 10 inch pulley, which is fixed to a 10 inch tin
roller driving the 114 inch wharve of the spindle,
Ascertain speed at which the line shaft will revolve:

The drivers being 30 and 10, and the driven 10
ana 114.

i2223<103>§)1%=18750.

- =625 = 10 — 62.5—62 I
miI?Iute tspegg of line shaft. An:s.?é evolutions per
ow to tain the Size of the Drivin h
speed of the driven and driving shaft Euzvtggl stil;g
of the driven wheel or pulley being given: Multiply
gllfe :lpeedthof i;he (}ri\lrlen shaft by the teeth in the
or the size of the drive
th(;] speed of the driver. 2 pulley, and divide by
Xample.—A shaft having a speed of
drives another shaft at 105 r. pl? m., onlthféhp.isfn ;
40-tooth bevel wheel. Ascertain the size (teeth) of
bevel wheel on the driving shaft:

H100>t<40ai000—;-125=32 teeth. Ans,

ow to ain the Size of the Driv
the speeds of the driver and driven whe?a’l1 o‘;'vgvelfelellg
are given and also the size of the driver: Multiply
th_e size of the drivers by the speed of the first
driver, and divide by the speed of the driven, and by
the driven pulleys given, if any. ’

Example,—A shaft making 17 revolutions per
minute, carries a 15-tooth wheel, which drives a
second shaft by means of a wheel, the number of
teeth in which it is desired to find. On this shaft
is a 120-tooth wheel driving one of 64-teeth which
latter revolves at 15{% revolutions per minute Re-
quired the size of the first driven wheel: )

Drivers 15 and 120. Driven 64 and 1513,

17X15X120+-64+1513==30 teeth required in wheel.

ns, :

How to Change the Speed of a Drive;

Shaft or Wheel: Increase the size of the Iclirif;gi'legx:
decrgzase the size of the driven pulley in exact pro-
portion to the increase of speed required; or vice
versa if a decrease is required. ’

;—Iow to Cool a Hot Shaft: Make a belt of some-
thing of a loose, water-absorbing nature, and hang
it over the shaft as near the hot journal as possible
allowing it to hang down and run loose on the shaft'
A pail of water may now be fixed so the lower pari
of the belt will run in it, and in this simple way the
shzft ltr;ay be ;:lc;oled while running.

nother method consists in the use of -
mony and best castor oil; you may, if yotll)lal"i(l:{lfe a:('i:zl
;a‘ litittle b]g.lcl:k lﬁa(fii f;)Vork it up nicely togethexz and
ay it on the shaft, first thick, an
tocnothing but the oil. @ then taper down

ooling Compound for Hot Bearings:
Ointment mixed with black cylinder ogil anlt;{eaflggﬁi:dl
every quarter of an hour, or as often ag expedient
The following is also recommended as a good coollné
compound for heavy bearings: Tallow 2 pounds
plumbago 6 ounces, sugar of lead 4 ounces. Melt the
tallow with a gentle heat, and add the other ingre-
dients, stirring until cold. For lubricating gearing
Woo@en cogs, etc., nothing better need be used tha.rl
a thin mixture of soft soap and black lead.

Steel and Iron: To distinguish steel from iron
pour on the object to be tested a drop of nitric acid:
iet ittia fo;’done1 1minute, then rinse with water. 01'1
ron the acid will cause a greyish-whi
ron e ad greyish-white, on stee] a

In case of wire, heat in the gas a :
if hard and brittle it 1s steel, o o0 dIP 1n water;

McCAFFREY’S SELF OILING LOOSE PULLEY.

The advantages of this pulley are: (1 th
will run for weeks with a single oiling, ((2)) thaatt 0111;
can be applied in quantity to the pulley while the
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machine is running at high speed, and this without
a waste of oil, (3) that by oiling these pulleys while
running the danger of a machine suddenly starting
up while oiling and maiming the oiler is avoided, (4)
that the throwing off of any surplus oil onto the
machine, the yarn, the fabric, etc., when starting up,
is avoided. -

With reference to the accompanying illustration,
which is a perspective view of this pulley, the oil is
applied to the surface of
the cone shaped journal 1;
the surplus oil travels up
the cone and disappears in
the interior 2 of the pul-
ley, in turn feeding (oil-
ing) the shaft surface from
within the pulley. The
surplus oil then travels be-
tween the shaft and the
bearing of the pulley to
the outer end of the cone
1, and from where it is
again drawn up on the
outer surface of the latter
and the procedure as be-
fore explained repeated.

‘When the pulley is idle, the oil drops below the
level of the shaft, and any oil on the cone surface
will then run down the lower side of the cone to the
interior of pulley 2, and from where in turn it is
also re-used. A flange 3 protects the oil when on the
cone surface 1 from dropping onto the inside 4 of
the pulley belt surface.

Sticking of this pulley, caused by lack of oil, is
prevented, for the fact that no oil is wasted, the
latter being continually conducted into the inside of
the pulley, and re-used, thus accomplishing a
saving in time, lost otherwise by having to stop the
machine to loosen the pulley provided the latter has
run dry, in turn preventing any possible injury thus
caused to the shaft and journal surfaces, prolonging
also the life of the belt.

Directions to oil the pulley: Fill the chamber until
the oil can be seen in the ring, turn the pulley around
a few times, then put on the belt. To oil the pulley
while running, place the oil-can on the hub, just in-
side the ring and the hub will carry the oil to the
chamber. To keep the oil clean in the chamber,
wipe off the hub occasionally and put in fresh oil.
(John McCaffrey, Lawrence, Mass.)

THE AMERICAN PIONEER PRESSED STEEL
SHAFT HANGER.

As a substitute for the common cast iron hanger
a new form of pressed steel has recently been pro-
duced. Cast iron, from the nature of its structure,
is a poor material to use where bending or torsional
strains are present. Steel and wrought iron have
higher tensile strengths and greater elasticity, mak-
ing a lighter construction possible to withstand a
given strain. In a cast iron member it is necessary
to allow a greater factor of safety on account of
possible blow holes or imperfections, while with steel
and wrought iron the close grained, uniform struc-
ture makes this unnecessary, which means a still
greater saving in weight.

The accompanying illustration Fig. 1 gives a per-
spective view of this hanger assembled, and which is
made of rolled open hearth steel, a material very
much stronger than the very best cast iron, more
homogeneous, and one that may be worked in dies
and pressed to shape. The pattern shown is known
as the American Pioneer four-way adjustment hanger,
and consists of two pressed steel legs each strongly
ribbed and flanged to give rigidity and lightness. At

the upper ends these are shaped into broad feet to
form a solid base, where the hanger bolts to the
footing piece, while the lower ends are narrowed
down to fit the lower cross piece or clamp.

It will be noticed
that attention has
been paid to the
proper distribution
of metal, and that
maximum strength
is provided where
the maximum force
is applied. The feet
are connected by a
flanged corrugated
plate of pressedsteel
securely riveted to
them to hold them
rigidly the proper
distance apart. The
brace connecting the
two legs midway is
also pressed steel,
strongly ribbed, and
being riveted to each
leg by six rivets is practically one piece with them.
Besides acting as a transverse or lateral brace, this
part also takes the thrust transmitted through the
upper vertical adjusting screw. The arched clamp
connecting the ends under the bearings is of U sec-

Fig. 1.

tion so as to resist
the bending moment
due to the thrust on
the other vertical ad-
justing screw. It fits
outside the narrow
ends of the legs, and
is secured to them
by iwo fitted bolts,
so that it ties the
narrow ends of the
legs together,
strengthening the
whole construction.
By removing one of
the bolts which se-
cure the cap, the lat-
ter, as shown in con-
nection with Fig. 2,
can be swung upon
the other bolt as
a hinge when removing or inserting the bearing
blocks—a convenient feature which is not found in
the ordinary cast iron hanger. The bearing consists
of three parts, all cast iron; an upper and lower half
bearing, and an oil pan. The top of the upper halt

Fig. 2.
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bearing and the bottom of the lower one are formed
to fit sockets having their common center in the axis
of the bearing. The lower socket is cast in the oil
pan, which is made large enough to accommodate the
lower half bearing, with space between to hold lubri-
cating oil. The bottom adjusting screw engages a
recess located centrally on the under side of the oil
pan. When the bearing is assembled and the vertical
and lateral screws adjusted the half bearings rest on
each other
their full
length and are
supported in
the socket of
the oil pan.
While the pan
is stationary,
being firmly
held by the set
screws, the
bearings are
free to adjust themselves to fit the shaft. The bear-
ings are provided for ring oiling, as shown in the
sectional view in Fig. 3, and to prevent dripping of
oil, are fitted with automatic wipers.

The pressed hanger complete with cast iron boxes
is claimed to weigh but one-balf of an all cast iron
hanger designed for the same work. Being lighter,
the hanger is much easier to install, especially in lo-
cations difficult of access, and may be shipped in
quantities at a considerable saving of freight
charges. (Standard Pressed Steel Co., Philadel-
phia, Pa.)

Fig. 3.

MINERAL TANNED LEATHER BELTING.

The old saying, “there is nothing like leather” as
far as belting is concerned, at least, still holds true.
Rubber, Canvas, and other kinds of belting are being
used mainly for the reason that a belt is required
that will stand steam or moisture. But this class of
belting is short lived, as a rule, and cannot be run
successfully as cross belts or when subjected to con-
stant shipping; oil or grease tends to rot rubber.
Again this class of belting practically cannot be re-
paired.

The Barnes Mineral Tanned Leather Belting has
solved the problem of a leather belt that will run
successfully in wet and steamy places. Not only is
the cement used in this belt, proof against steam or
water, but the leather as well; it can even be boiled
in hot water without any apparent effect. This belt-
ing is now used in a large number of bleacheries,
dye houses, etc., and will also run in places where
exposed to intense heat or gases, remaining at the
same time pliable under such conditions. There is
practically no stretch to this belt. (Henry K. Barnes,
Boston, Mass.)

THE JACKSON BELT LACING MACHINE.

The object of lacing belts by this machine is to
overcome the disadvantages characteristic to hand
lacing, producing a smoother connection, doing the
work quicker and at the same time more economi-
cally, both with reference to material used for the
lacing as well as saving in length of belting needed.

The smooth connection is the direct result of the
ingenious construction and operation of the machine,
and is equal in every respect to a joint in an endless
belt made by skiving and gluing. Necessarily as
the joint is a perfect hinge, it passes over the pulleys
noiselessly, without slippage and without friction,
thus reducing to the lowest possible percentage the
vibrations and the wear upon the bearings and
shafting, a feature impossible for a handlaced belt,

whether lacing-leather or studs, clamps or hooks
are used, and which cannot help but produce
an uneven surface in that portion of the belt;
whereas in belts laced by means of the Jackson
machine, the lace is the same on both sides of the
belt and is even with the surface in every instance.
This certainly is the most important item to be con-
sidered by the management of any mill, since in the
transmission of power, it is important that the ends
of the belt be joined in such manner as to secure the
greatest strength, combined with a flexible joint and
an even surface on its face, a feature the Jackson
machine does to perfection.

With reference to cost, lacing by this machine is
in the first instance only about one-quarter that of
the old methods employed, and at the same time will
last about three times as long. Computing these two.
claims for the Jackson machine vice versa old
methods will give us (4)3=) 12 points in favor of
the machine, by which we mean that besides the
belt running smoother, and its consequent advan-
tages to transmission and machinery in a mill, the
actual lacing of the belt by the machine will be only
about ; the cost of that by the old methods, in
turn readily explaining such claims as: One cent
laces a 5-inch belt, two cents a 10-inch belt, or three
minutes required to lace a 6-inch belt, four minutes
an 8-inch belt, ete., indicating that the lacing is an
indispensable adjunct to every factory in which belt-
ing is used, the Jackson Belt Lacing Machine having
solved, through the wire coil clasp lacing, a vexing
problem. The saving to the manufacturer of time
and money in these days of keen competition, when
slight advantages are so often attended by the most
important results, occupies the best thought of busi-
ness men the world over, and when consequently any
textile manufacturer must pay the closest attention
to belting, no doubt one of the most important items
with reference to Supplies in every mill. If then
he is still using the primitive method of lacing belts
by hand in his mill, the great utility of the Jackson
Belt Lacing Machine will readily be seen in a brief
investigation of its capabilities.

First and foremost, the Jackson Lacer will not only
save money in the cost of lacing 12 : 1 as previously
referred to, and besides this better work, but it will
at the same time reduce to the minimum loss in pro-
duction (=$) caused by the stoppage of machinery
for the sake of relacing belting.

The Jackson Belt Lacing Machine, and of which a
perspective view is given in Fig. 1, is most simple in
construction, and is made of the very best material.
The rolls and gears are of hard tool steel, and fur-
thermore, all the parts of the machine are inter-
changeable and can be easily replaced, should ne-
cessity require, without the return of the machine to
the factory. They are built in four sizes, known re-
spectively as 6-12-18 and 24 inch machines, the nu-
merals quoted indicating the maximum width of a
belt, one or the other machine is capable of lacing.
Although as a rule the machines are operated by
hand, yet if required, the #18 and #24 machine can
be equipped for power. It certainly might be useless
to mention that the machines will lace belts made of
any material, up to 24 inches wide and % of an inch
thick. The simplicity, construction and operation of
the machine will certainly alone recommend it, but
in this connection the factor of strength and dura-
bility of the lacing is also an additional (and cer-
tainly most important) factor in favor of this
machine, tests of two and a half inch belting having
shown that the wire coil as was used in connection
with a #6 machine, has stood a tensile strain of
1900 pounds without breaking or pulling apart.

The operation of lacing consists first in squaring
the end of the belt by means of the cutter bar seen
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on top of the machine (see Fig. 1) and a specially
constructed knife furnished with the machine. The
end ot the belt being square, the belt is clamped
firmly between the jaws
by means of the levers and
the end punctured by a
spiral needle. The needle
is driven ahead by three
. grooved rollers which are
revolved by means of the
crank. Following the
needle the coiled wire is
inserted and enters the
holes punctured in the belt
by the needle. The lacing
being in the belt, it is re-
moved and the surplus wire
cut off with pliers. The
wire is then flattened be-
tween the jaws of the ma-
chine until it is flush witn
the surface of the belt (see
a in Fig. 2). The other end
of the belt being laced in a
similar manner, the two
ends ' being brought to-
gether (see b in Fig. 2),
they are held by means of twine, lace leather, raw-
hide or metallic pins inserted betweenthe wiremeshes
of both ends of the belt (see ¢ in Fig. 2). The joints
thus made are fully twice as strong as those made
by lace leather (hand lacing) to a similar belt, since
considerable less of the cross section of the belt has
to be removed for the insertion of the wire, at the
same time a larger number of loops per inch are
made than with hand lacing, and consequently each
loop in proportion exerts less strain upon the belt,
“when the latter is under tension. For belts subject
to steam or acid fumes, brass lace wire is used. The
size of the wire used varies with the width and
thickness of the belt, as will be readily understood.
Another advantage that should not be lost sight of
in connection with this modern system of belt laciog,
is that by simply pulling out the pin ¢, the belt can
c b

Fig. 1.

Fig. 2.

be disconnected in a moment, a feature which is a
great convenience in mills where belts of varying
length are required or where it is desirable to have
a reserve belt in readiness for a machine when re-
quired.

Rule for ascertaining the length of a new double

belt: Draw a tape line around the two pulleys in
the manner the belt would be when working; then
deduct from this length obtained 1 inch per foot to
give the required tension to the belt to start with.
This now .would give you the length of belting re-
quired if dealing with hand lacing. However, if deal-
ing with the Jackson Machine, deduct an additional
14 inch per foot to allow for the final elongation of
the belt which will in time permit the ends to come
together, and which latter item (14 inch for each foot
of belting ever used in your mill) is a clear saving

in your pocket, since with hand lacing when in time
tightening the belt, this means waste of belting,
thrown away, but which is not the case with machine
lacing, a feature readily explained by a practical test.

Example: Instead of cutting a belt the right
length to reach around pulleys, and allowing for
proper initial tension, a new two-ply belt, say, 20 feet
long by 4 inches wide, is cut 7% inches shorter and
an extra (a spare piece and of which different lengths
are kept on hand) piece 5 inches long is inserted to
make up the deficiency minus (2147 see rule —=14”
per ’/ as given before) tension. The 5 inches belting
are a clear saving to you on this belt and similarly
on another. The person in charge of the belting in
the mill, as indicated before has several sets of
pieces of 4-inch belt in lengths of 1, 2, 3, 4 and §
inches, with wire lacing in their ends ready for use.
After the new belt has been run a few hours and re-
quires tightening, he then takes the two rawhide
pins (see ¢ Fig. 2) out, removes the 5-inch piece
and inserts a 4-inch piece, repeating the operation
at intervals when occasion demands; using in turn
the 3-, 2- and 1l-inch spare pieces of belting until the
two ends of the initial belt come together. We then
have a belt that has been taken up five times and
has been laced only once. It will be readily under-
stood that these spare pieces of belting are carefully
saved for future use in connection with any other %
inch wide belt. In the same manner the spare pieces
for other widths of belting are saved for ready use
when required. In the small mills and where it would
not pay to regularly employ a man to look after the
belts, the several sets of different width belting can
be placed in the tool room and the operator of the
machine can at any time exchange a long piece for a
shorter one, and tHus save the time of re-lacing. Be-
sides technical points quoted thus far in favor of the
machine, there is one more point which came to our
notice, but which more correctly speaking, does not
belong here, the same being the fact that six
thousand inches of coil lacing (or enough for 500
belts 6” wide) belong to the outfit with each machine,
and since this quantity of lacing will serve for as
much belting as $35.00 worth of lace leather, a #6 or
#12 machine will practically half repay itself at once
by means of this single item.

The advantages of this belt fastener are as follows:
The belt remains of the same thickness all through,
even at the place of joint. This is a great advantage,
especially in electric light installations. The fast-
ener is very elastic and strong, and is quickly and
cheaply made (the heaviest and widest belts can be
joined inside of half an hour). Further there is no
waste of belt material. It is easy to take a joint
apart when the belt has to be shortened. It can be
made at any place, and can be used immediately.
With the exception of one case, the belts can be
placed on the pulleys without the use of belt clamps.
Only when both pulleys have flanges, is a belt clamp
necessary. This belt fastener can be used in con-
nection with tight and loose pulleys. The belt does
not suffer on account of the lateral strain when shift-
ing. The joint further has sufficient elasticity cross-
wise to allow of its being used on crown pulleys.
(Diamond Drill & Machine Co., Birdsboro, Pa.)

CLING-SURFACE AND ITS NEW METHOD OF
BELT TRANSMISSION.

In taking up the consideration of improved methods
of belt management, it may not be inadvisable to re-
hearse the general form of procedure followed in the
past and in many plants at the present.

The keystone of this whole method of transmission
of power by belts or rope has been the necessary
ruling that “you must have a belt more or less tight
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in order to transmit any power.” Initial tension (the
tightening strain put on the belt before it begins to
work) has been the great necessary element which
has made such methpd of transmission possible, and
which has also been the seat of all attending trouble
and operative waste.

What does a tight belt mean? The usual rule is to
run single belts under about 50 pounds initial ten-
sion per inch of width, and double belts under about
65 pounds per inch of width. The actual conditions
are apt to be over than under this. On a 6-inch
single belt, then, we have 300 pounds tension, and
for, say a 20-inch double, we have 1300 pounds ten-
sion on belt, bearings and shafting before any work-
ing load is put on at all. This strain is actually extra
friction added to the necessary friction from the
working load, and the whole sum of this portion of
the friction load, of course, is that of the tightening
strains on every belt in the plant. It foots up to an
epormous amount and it must be dragged along all
day by the transmission machinery (belts, bearing
and shafting), while it all concentrates at the engine.
The engine and coal pile have to meet this enormdus
extra friction load every hour of the working day, in
addition to its legitimate manufacturing work.

It produces high friction in bearings, as frequent
hot boxes testify, and excessive lubrication is neces-
sary. It is a continual strain on the shafting.

The belts being merely animal or vegetable fibre,
show it excessively. Imagine such a belt to be a 20-
inch double belt on say 2,000 feet speed. Its esti-
mated output would be 100 H.P. But to get this
output it would have to drag along 1300 pounds of
initial tension. This is on day and night. In the
day it is under this plus the 100 H.P.; at night it is
still kept tight by the 1300 pounds. Its fibres are
always on the stretch, they can never regain their
natural position, and as the belt stretches and
loosens it is again taken up and the stretching is
renewed until all its elasticity is destroyed and it be-
comes “dead”—Ilike an old rubber band about a pack-
age. There is waste every minute, waste in coal, in
wear on engine, shafting and bearings, in oil for en-
gine and bearings,in the belt itself, in men’s time who
work over this belt, in the time of other operatives.

All this results from the necessity of keeping the
belt tight in order to stop slipping.

F. W. Taylor, in his paper, “Notes on Belts”, read
before the A. S. M. E. at Germantown, 1893, related
that one of his mills was belted, half on a basis of
65 pounds tension per inch of width for double belts
at 5000 to 6000 feet per minute: the other half on a
basis of 30 pounds at 4000 to 4500 feet per minute.
And then says:

“It is safe to say that the belting of the first half
of this mill gave 100 times as much trouble as that
of the second half. In fact, the belting proved to be
the chief source of trouble and expense in running the
first half of the mill, owing to frequent interruption
of manufacture caused by it; while that of the second
half ran from the start with hardly any trouble.”

If half-tight belts make “hardly any trouble” how
much will slack and easy ones make?

In an extract from a book published by Jones &
Laughlin, Ltd., an eminent cotton-mill engineer is
quoted as saying that the power necessary to drive
shafting alone in eight of the best textile mills in
New England was as follows: '

‘Whole Loa Shafting alone Per cent. of
Mill. in H. R. in H. P whole.
No. 1. 199 51 25.
No. 2. 472 111.5 23.6
No. 3. 486 134 27.5
No. 4. 677 190 28.1
No. 5. 159 172.6 22.7
No. 6. 235 84.8 36.1
No. 7. 670 262.9 39.2
No. 8. 677 182 26.8
4

He also says “Taking the cost of a horse power
at 35 pounds coal per day and allowing 16% of the
whole as a reasonable loss from friction, one can
see that the cost of running tight belts is no in-
considerable one—to say nothing from shortened life
of the entire equipment.”

A mill having, say 100 looms, might easily on cer-
tain grades of cloth turn out 50 cuts per day. The
cut averages 35 yds. and sells for say $1.26 per
yard. This totals $2,187.50 daily and $682,500.00
yearly. Put belt slippage at 5% which is common
enough (2% is minimum average in all plants) and
it means a loss of $34,125.00 worth of product per
year. And the fact that the slip is never constant
injures the general average of quality. This loss is
from slippage only, and the profit on it above would
more than pay for all the Cling-Surface needed.

Tight belts have long been recognized as an evil,
but there has been no satisfactory mode of cure
previous to 1897.

Belt dressings have been sold for relief of the
slipping, but with little satisfaction, for they were
either rosin preparations which operated by adhering
the belt to the pulley, and forcing it to be ripped oft
at much expense of power and belt, while the prepar-
ation itself was harmful, or else simply preserva-
tive oils uke neatsfoot, which kept the belt pliable
and helped a little, but belts still had to be run
tight.

In 1897, after a long series of experiments, Cling-
Surface was perfected. It was designed to be, first,
a real and perfect preservative for all fibre, leather,
cotton and hemp, and, second, to eliminate slipping
without causing any adhesion or sticking of belt to
pulley. It was made in solid form like a grease,
rather than liquid, to keep the belt pliable yet not
soft and flabby. For a year it was placed in the
hands of one-hundred manufacturers of all kinds, for
trial, and proved to be even better than expected.

Cling-Surface is applied hot (liquid) in small quan-
tities and gradually penetrates into the belt, sur-
rounding every fibre with a preservative lubricant.
This keeps them pliable, elastic and water-proof. It
becomes simply impossible to make a belt so filled,
hard or dry. We thus have a belt not only preserved,
but pliable, and obtaining the best possible grip on
the pulleys. But in addition, Cling-Surface has the
property (as it penetrates) of leaving the surface
clinging. This is very different from adhesion.
There is no stickiness, but only a smooth, clean,
velvety condition that grips the pulley with a slipless
grip and then releases it with perfect freedom. In
theory it acts as a moist hand grips a tool handle
better than a dry one—there is no necessity of ad-
hesion, simply a cling, and the belt leaves the pulley
as readily as it meets it.

This eliminates slipping. As a result we have re-
moved the foundation of the whole tight-belt method
and rendered a tight belt unnecessary. And the rule
of cause and effect has carried it further: it will be
granted that providing there is no slip, there is no
necessity of running a belt tight, but it can be run
easy. Then if a belt will run one inch easy, it will
as readily run 12 inches slack, run slack until the
top touches the bottom. This is exactly what prac-
tice has proved and as a result we not only have
an entire removal of that part of a plant’s friction
load due to tight belts, but we find that as the belts
run slacker they gain a larger and larger arc of con-
tact on pulleys and the slacker they run the more
power they transmit.

Mr. H. E. Collins of New York City an expert en-
gineer, was called to a silk mill, where power was
short. He decided tight belts was the cause.
He bought Cling-Surface and in 47 days decreased
the friction load over 18% by running slack and easy
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beits, giving an ample margin of power from the old
equipment.

Professor R. C. Carpenter of Sibley College, Cor-
nell, has made a series of tests of Cling-Surface, from
which the following diagram was used.

1
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Fig. 1.

He used two 4-inch belts, run under exactly similar
conditions, one treated and one untreated. He
started them both at 82.5 pounds initial tension and
gradually reduced this tension to zero. At 825
pounds the Cling-Surface belt transmitted 13 H.P.,
while the untreated transmitted only 10 H.P. As
they were slackened, both did less, in the same pro-
portion, the untreated belt doing less and less until
at 5 pounds it would not deliver 1 H.P. The Cling-
Surface belt however, decreased to the 25-pound
mark and then, as it began to wrap the pulleys, did
more, until at 5 pounds initial tension—the slackest,
it was doing 14 H.P.—4 H.P more than the untreated
and about two H.P. more than it did itself at its tightest.
Professor Carpenter said in his report, “The general
effect of Cling-Surface appears to enable the full
capacity of the belt to be obtained for transmitting
power when the belt is so loose that the sides nearly
touch.”

In Fig. 2 there is shown four 12-inch belts in the
Homestead Works, of the Carnegie Steel Company.

Fig. 2.

In 1900 they were as tight as it was possible to pull
them. They probably added a ton and a half to the
friction load of the plant and yet gave trouble. Cling-
Surface stopped the slipping. The dynamos were set

at the other end of the slide and ever since they got
more power than before, with no troubles.
The belt at 45 degrees angle, shown in Fig. 3 was

Fig. 3.

twelve years old, was tight and delivering power to
a line of machines—short power at that. It was
treated with Cling-Surface. A further piece (18
inches long) was put in the belt and it was run slack
and two more machines were added to the row—the
gain in power to all the machines being 24 per cent.
The main belts of the Broadhead Mills at James-
town, N. Y. (Fig. 4) are 40-inches face, on 45 and 34

Fig. 4.

feet centers, doing 500 H.P. easily when photo-
graphed, and running 4-feet and 22-inches slack re-
spectively, in perfect condition, after five years use
of Cling-Surface.

The vertical belt (Fig. 5) is a 12-inch belt, 9 feet
centers and has done 55 H.P. in this way for nearly
four years. It shows the possibilities of the slack
belt.

Vertical belts cannot usually run‘ slack—simply
easy. Qver-drives the same. If a belt can run slack,
every inch is a direct gain. If it cannot, still tight-
ening strain is removed and full power is obtained
with low friction load. The slacker the better, as
conditions permit.
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Equally good results are obtained with rope drives
—preservation of the rope, no fraying from internal
friction, pliable, water and weatherproof rope, lasting

i

Fig. 5.

much longer than under ordinary conditions, and
doing more work.

There is no part of a plant where economy can bhe
more easily put in operation and where direct re-
turns are so quickly obtained. (Cling-Surface Co.
Buffalo, N. Y.)

THE BARNEY COMPOUND FAN.

The same is an apparatus for moving large vol-
umes of air with whatever floats therein, and is used
for the removal of

Steam from Dye-Houses, Bleacheries, Slasher
Rooms, Wash Rooms, Drying Plants (Barney Sys-
tem);

Heat from Dynamo and Boiler Rooms, Press
Rooms in Woolen Mills, Spinning Rooms in Cotton
Mills;

Moisture from Dry Rooms where the wet goods are
constantly surrounded by a current of dry air, Wool-
Dryers, etc.; as well as for ventilation of all kinds,
under varying conditions, and whatever a volume fan
can do.

The purpose accomplished by this fan is to increase
the volume and velocity of columns of air and to de-
liver them freely through the fan in such a manner
as to meet with a minimum of atmospheric resist-
ance at the discharge face of the fan. The fan is
so constructed, that while the rear blades suck in
the air, the outer blades beat away the surrounding
air and draw out that taken in on the other side of
the fan. The unchangeable shape and angle of the
blades (all scientifically determined) being such that
the proportionate maximum of work is accomplished
whatever the speed employed. Amount of air pass-
ing through the fan in a given time is then easily
decided by the speed at which the fan is run, it being
directly in proportion to that speed. : '

A Blower moves small volumes of air at great
velocity, requiring large horse power on account of
small air inlet, and is unequalled for blowing fires,
moving materials that require a powerful and rapid
current of air of small volume, whereas:

A Barney Compound Fan moves large volumes of
air at low pressure, requiring small horse power on
account of large inlet for air, and is unequalled for
moving air, dust, smoke, steam, heat, gases. The fan
is so constructed as to admit of being run either way,
and will blow or exhaust an equal current of air in
either direction. This feature is often a valuable
one where it is desirable to sometimes exhaust and
at other times force in a volume of air. Size of fan
required and speed to run are best left to the decision
of the fan engineer, since in most cases the con-
sumer has little, if any, experience in that matter.
‘Where pipes are necessary the size should equal di-
ameter of fan revolving portion. All air inlets near
the fan should be closed, but air must be allowed
to take the place of that expelled, for which reason
the point of air inlet should be in such relation to
the fan, that the air will flow across the dusty,
steamy or heated portion.

Fig. 1 shows a face view and Fig. 2 an edge view
of the Barney compound fan. The blades of the
fan are in two sections A and B respectively, each
section consisting of a series of four blades mounted
upon hubs at an angle to the axis of the hub, with
the inner straight edge of each blade lying in the
plane of the rear face of the section and the outer
curved edges forming the front face of the section.
These two sections are united upon a commen
shaft, with the planes of their inner faces
abutting and the outer ends of each blade secured to
a common peripheral central ring, the concave inner
surfaces of each two alternate opposite front aqd
rear blades forming channels for the passage of air
through the fan at an angle to the axis of the fan, cor-
responding in degree with the angle at which the
blades cross the shaft. The compound fan in its
central cross section shows an elliptical outline.

Facing the fan on the pulley side, it usually re-
volves to the right, and when the blades marked
A scoop in the surrounding air, while those on the

i
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Fig. 1.

other side, marked B beat away the air outside, thus
forming a vacuum in advance of the column of air
which is being scooped in on the feed side, and
when consequently a solid column of air is dis-
charged. In other words, the concave inner face of
the front blades, acting as suction, in unison with
the convex outer face of the rear blades, acting as
“plenum,” produces a practical vacuum at the rear
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of the wheel and in advance of the discharged column

of air, thereby increasing both the volume and ve-

locity of the column of air moved through the wheel.

The shape of

the blades, as

is clearly

shown in Fig.

1, i e wide

near the hub

and narrow at

—) the periphery,

— is the correct

o shape, for if

the blades

m Were narrow

at the hub

x where the cir-

1 il cle described

in revolving is

small, and

wide at the

B periphery

- where the cir-

cle described

in revolving is

large, then the

air would be

drawn through

at the periph-

ery with much

greater veloc-

ity than at the

centre, resulting in partial vacuum near the centre

and a consequent back flow of the air, being forced

out at the periphery, back intp the fan again. This

is the cause of back draft which materially cuts
down efficiency of most fans.

The shape of the blades of the fan as shown, to-
gether with the action of the rear set of blades, as-
sure an equal velocity of air through all parts of the
fan, and thus make back draft impossible. (Barney
Ventilating Fan Works, Boston, Mass.)
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Fig. 2.

WING’S DISC FAN.

This fan is characterized chiefly by its efficiency
in circulating air for ventilation, heating, drying, etc.,
and the ease with which it can be adjusted to circu-
late more or less air as may be required at different
times. They are used in all kinds of textile plants,
for ventilating purposes, removing heat, dust, steam,
etc., and in bleacheries, print works, dye houses, etc,,
for removing steam, heat, vapors, and for drying
purposes. They may be driven in three ways, ac-
cording to the different requirements, viz: by belt
and pulley, by a small steam engine attached to the
fan, the engine shaft also acting as the fan shaft, or
by an electric motor attached to the frame of the
fan, the armature shaft carrying said fan.

A perspective view of a disc fan is given in the
accompanying illustration, showing it complete in
its casing. The fan consists of six blades, equally
spaced from each other, as it has been found by
tests that-a fan with six blades will either propel
or exhaust more air than one with any greater num-
ber, and that if the number of blades be increased
beyond six, the amount of air propelled or exhausted
is in inverse ratio to the number of blades employed.
The blades aré made adjustable as to the angle they
are to work at, and can thus be set to suit the condi-
tions under which the fan is to operate. Each fan
is, therefore, available for efficient use under widely
varying conditions, since the current of air can be
reduced, increased or turned without having to re-
place the fan with one of another size, or change any
pipe or belt used in connection with it.

Standing on the pulley side of the fan, as shown
in illustration, the direction of running is similar to
that of the hands of a clock, and the current of air is
moved from the pulley side through the fan when
the latter is running. For open ventilation the
blades of the fan are set at an angle of 35°, which
angle has been found to be the best for exhausting
air from mill rooms, etc. For forcing air through
long pipes, or a series of rooms or drying chambers
for cooling or drying purposes, the blades of the fan
should be set at a different angle from the one just
given, and in accordance with the conditions under
which the fan is to operate.

The speed of the fan is also an important item,
and depends on the use to which it is put. For
heating and ventilating purposes, a comparatively
low speed will give excellent results, while with
higher speeds, pressure is obtained for forcing air
through pipes, etc. When using these higher speeds,
the usual angle of the blades is altered.

Two other characteristics of this fan are that it is
practically noiseless, and does not obstruct the light,
when placed in a wmdow In all cases where these
fans are to be used, two things must be attended to;
viz: the proper size or sizes of fans must be ascer-
tained, and an ample supply of air must be admitted
for the fans to exhaust; or if the air is forced in,
there must be plenty of avenues for the escape of
the air thus driven in, as well as a sufficient supply
for the fan. If this is neglected the efficiency of the
fan will be reduced.

The following table of speeds, horse power used,
and amount of air exhausted will assist in ascertain-
ing fan or fans required for certain results.

Horse Power | Exhaust Cubic

. ‘ Rev. | .

Size. | Per Minute. ! Used. PFesef\l(;iétg.
|

12 in. | 1,000 to 1,500 | hto 3% 1,500t0 2,200
18in. . 700 to 1,200 ito % | 3,000to 5,200
24in. 600 to 1,000 ‘ Lto 3 | 4,500t0 7,500
30in. | 500to 900 l5tol | 7,500 to 13,500
36in. 400to 800 Hito2y 12,5000 24,000
42in. | 400to 700 {1 to3  |18,000 to 31,500
48in. | 400t0 500 | 2 to5 | 24,000t036,000

To decide on size, or size and number of fans,
needed for any room or building that is to be heated,
ventilated, cleared from steam, etc.,, find out how
much steam, dust, etc., is to be removed, or how
much material to be dried. When these facts have
been ascertained you must decide upon how often
the air in the room or machine should be changed
to keep the air in the proper condition, and when then
this most important point has been determmed you
then can figure what fan or fans you want.

For example, say we wish to ventilate a room that
is 60 ft.%200 ft.x25 ft., which thus contains 300,000
cubic feet of air, and the air should be changed, say,
every 20 mmutes to keep it pure and healthful.

To find the proper size of fan to use, we have

300,000--20—15,000 cubic feet per minute.

Then from the table given, it will be found that a
36 inch fan is required, the same to run at about 480
revolutions per minute, in order to exhaust the re-
quired amount of air in the time specified. The
same principle of calculating is followed for ascer-
taining the proper fan or fans to use for drying,
heating, cooling, etc. purposes.

In ventilation, the air usually needs changing in
from 15 to 30 minutes, while for drying, taking out
vapors, dust, etc., it varies from once an hour to once
a minute.
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In heating and ventilating, the best results are
obtained by both forcing and exhausting the air.
The openings for the exhaust (when flues are used)
should be distributed, having one-half of them near
the floor, and the other half near the ceiling, as this
assists in keeping an even temperature and makes
heating more economical.

Special attention must also be given to the location
of the fans and the admission of fresh air. For heat-
ing, ventilating and drying, the fan or the pipes and
ducts leading to the fan must be located as nearly as
possible on the opposite side of the room from inlets
of fresh air.

"For taking away dust, vapors, ete., the fan must
be placed as nearly as possible to where the same
are generated and the air admitted from the opposite
side or end of the room. When this cannot be done,
place the fan where convenient and rum pipes or
ducts to those parts of the room where the dust, ete,,
is made. .

In dye houses, boiler rooms, etc.,, where the fans
are placed in the walls or windows, it is absolutely
necessary to keep the doors, windows and other
openings near the fan closed, since the fan will draw

air from these nearest openings, whereas the air
should come from the other side of the room to give
proper results.

‘Where pipes, ducts or flues are used to exhaust
from a number of machines or places, the sum of the
area of all the pipes, ete., should not exceed the area
of the fan.

The pipe or pipes on the force side of the fan must
be of same area as the fan to move the largest quan-
tity of air.
always have openings the full size of the fan. (L. J.
Wing Mfg. Co.,, 251 and 253 West Breoadway, New
York.) :

SCHNITZLER’'S PNEUMATIC CONVEYOR SYS-
TEM.

This system consists principally of a blower, es-
pecially constructed for the rapid handling of all
kinds of fibrous material, and a system of galvanized
iron piping with special transfer valves, by which
means all kinds of fibrous material, such as wool and
. cotton stock, hair, rags, jute, etc.,, wet or dry, can
be taken from Pickers and Dryers or other ma-

Fans put in walls, windows, etc., should

chinery, or, in connection with hand feeding, from
Hoppers as fitted to the blower, and conveyed to one
or more buildings or departments of a mill, and, by

an arrangement of a system of bins, to any one of
the latter which may be desired, either in the lower
or the upper stories of the mill, or any building, as
shown in the accompanying illustration, and the
same can be conveyed to any particular place without
any possibility of mixing or exchanging stock, as
nothing is left in the pipes or against the valves.

The system is also adapted for plants where several
parties are manufacturing in the same mill and
when one or the other needs to use the conveyor,
the signal is given, transfers made to party using,
and then stock can be passed through the telescope-
feeder, pipes connecting from the first, second or
third floor, as the case may be, to blower, and thence
to the desired departments of the mill. It saves
25% in handling stock, such as wool, cotton, etc.;
it opens up the material under eperation and makes
it light and flaky. This system of conveying will
handle material at the rate of 100 to 150 pounds per
minute. Another feature of the system is the econ-
omy of space required, since stock can remain in
the picker room until needed, and then be immedi-
ately sent to the department where it is needed to
be worked. No stock need be put up in sacks or
sheets, pressed, and thus in turn made bunchy and
unsuitable for perfect work at the card. The latter
department thus can be kept neat and clean, a feature
much desired by manufacturers.

This system is being placed in Wool, Cotton and
Carpet Mills, Dyehouses, etc.,, with great success..
(Chas. H. Schnitzler, Philadelphia, Pa.)

THE BELL SYSTEM OF HUMIDIFICATION.

The Bell system of Humidification is based on:
strictly scientific principles and carries them out in
a practical, economical and efficient manner, repro-
ducing and automatically maintaining in the mill the
best climatic conditions required for perfect work,
thus ensuring to the mill, product through all sea-
sons and all weather conditions, quantity as well as
quality.

The Bell Humidifier takes up water by rapid
evaporation, produced by the forcing of air at con-
stant speed over large, ingenicusly arranged wet.
surfaces, producing moisture as aqueous vapor, just-
as it is found in nature but always below the dew"
point, maintaining the air in the room at the point:
below saturation that is most suitable for any class:
of textile working. It treats all the air in the room,.
separating from it the static electricity, dust and
impurities, and keeping down the fine fuzz.

This Humidifier is self-regulating and does not
keep on moistening when further moistening is use-
less. When once set to produce a given humidity
no further regulation is needed under ordinary vari-
ations in the external conditions. When the general
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humidity of the room has been brought up to the
pre-determined point' the Humidifier automatically
ceases raising it Turther, thereafter merely supplying
the deficit produced by absorption and condensation.
If by sudden temporary changes, such as the opening
of doors and windows, the humidity falls, the air re-
ceives more moisture automatically .in the machine.
In wet weather the humidity in the room is not
affected materially unless the windows are kept
open; if damp air comes in and raises the humidity

- temporarily the machines do less moistening until
absorption has taken care of the surplus, when
things settle down to an equilibrium as before. The
apparatus, by keeping the air moving, tends to pro-
duce rapid absorption by the yarns, ete., which also
tends to hold conditions uniform. About the only
effect of changes outside is that the machines do not
have to do quite so much work in wet weather as in
dry; the absorption in the room is far more than
enough to take care of the little moisture that may
creep into the room, so that the machines are still
kept busy.

The humidifying apparatus by itself requires no
outside connections, being arranged for suspension
it takes up no floor space, and requires only } H.P.
to operate.

Details concerning the application of the Bell sys-
tem can be obtained from the BELL PURE AIR AND
COOLING COMPANY, New York.

POWER PRESSES FOR BALING AND FINISH-
ING PROCESSES.

A most important adjunct to any mill is satisfac-
tory baling presses, may it be for yarns, knit or
woven goods, in order to bring them in proper shape
for shipping purposes; again in some instances cer-
tain styles of these presses are needed in the finish-
ing department of cotton and woolen mills.

Fig. 1 shows what is known as a Yarn Baling Screic
Press, which as its name indicates, is operated upon

7 A the double screw principle, being
mainly used for the baling of
yarn, or knit goods, etc, and
when no extra heavy pressure
nor great speed is an object.
The frame of this press is
made of steel channel beams
securely riveted together. The
standard size of this press has
its screws of steel, 3” in diam-
eter, and with a movement of
447, 'The gearing is heavy and
the screw nut seats self-oiling
and self-adjusting. The pulleys
are 24” diameter, to be used in
connection with 47 belts. The
baling box is 24" x 36” x 527
deep, the sides of the upper
part being arranged to lift off
for convenience of filling. The
lower part of the box is hung on hinges and opens
downward for tying and removing the bale. The
‘entire box can be readily removed and the press used
for baling knit goods or cloth if so desired. A
safety device is provided for shifting the belt at the
extreme upward movement. As the press is all iron
and steel except the baling box, its durability is be-
yond question. It will be readily understood that
this press is built in any size required, as regulated
by the requirements of a mill, the dimensions quoted
having been simply given to illustrate the general
construction of a certain standard make, of advan-
tage to be used by the average mill. As will be
readily seen from our illustration, this press bales or
presses downward, and which as a rule is the system

Fig. 1.

of pressing mostly preferred for the class of work
these presses are designed for; however in some
cases it may not be convenient t¢ have the press in
a room where power can be easily applied, and in
which instance the gearing of this double screw
press is then placed below the floor, raising the
platen and baling box upward, a plunger being at-
tached to the head beams of proper size to enter the
box. In connection with this construction, arrange-
ments are sometimes provided to permit the box to
be put-on wheels and run to any part of the room for
convenient loading or unloading purposes.

Fig. 2 shows a specimen of a screw and lever press
designed for the finishing departments of cotton and
woolen mills in connection
with (pressing) ginghams,
calicoes, bleached goods,
woolen goods, as well as
for baling cotton, woolen
and worsted goods of
every description. It will
be readily understood by
anybody only somewhat
versed in mathematics,
that by meansof thepower
principle, the action of
this press is based upon, .
e. the double lever, and
screw arrangement, an im-
mense power can be exert-
ed by this press, which is
built in various sizes— .
from a pressure of 60 tons to 500 tons—to suit the de-
mands of a certain mill as to kind of work or produc-
tion required. The press itself—no matter what size
of press under consideration—as will be readily
grasped, to withstand the immense pressure exerted
by the press, is all iron and steel. An automaticshift-
ing device is provided to the press, which stops the
latter at any point desired for either upward or down-
ward motions, an indicator showing at all times the
amount of pressure being applied on- the goods.
This kind of a press is also, where so desired, built
to have its pulleys and attachments placed on the
floor beneath that in which the baling is done, and in
which case the platen rises similarly as in an ordi-
nary hydraulic press.

The Indicator for these presses consists of two levers
arranged to accurately indicate the spring of the
head beam of the press, enabling the operator to
see at a glance the amount of pressure being trans- .
mitted to the material under pressure. The advan-
tages of this are that this attachment (as is supplied
to all presses) greatly reduces the possibilities of
breakage and enables the oper-
ator to determine when the ma-
terial under operation is suffici-
ently pressed, i. e. to put more
or less pressure upon the ma-
terial in the press as desired,
the Indicator being for this
work as accurate as a pair of
steel scales.

Fig. 3 shows us a specimen of
a Hydraulic Press, as used in
connection with finishing cotton
and woolen cloth as well as
baling material.

As the action of the hy-
draulic press does not seem
to be understood by all, a
short sketch, explaining the
principle underlying this sys-
tem of pressing, will not be .
amiss. Hydraulic power depends upon the prin-
ciple that liquids press equally in all directions, and

Fig. 2.

Fig. 3.
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that if the power applied to the plunger of a force
pump be multiplied by the ratio existing between
the area of the pump plunger and the ram of the
press, the product will be the power of the press;
thus if the diameter of the pump plunger be % of
an inch, the area would be 1f square inch, and if
the ram were 12 inches in diameter, the area being
113 square inches, the ratio between pump and ram
would be as 1 to 226, or the area of the ram would
be 226 times larger than the pump plunger. Now if
one thousand pounds weight were laid on the pump
plunger, the pressure transmitted through the water
to the press ram would be 22631000—=226,000 pounds,
or 113 tons and the water pressure would be 2,000
pounds per square inch of surface, both in pump,
pipes, valves and cylinder. In other words the power
of the press would be 226 times the pressure or
- weight applied to the pump plunger. Increasing the
size of the ram, or decreasing the size of the plunger,
would increase the ratio and hence would give in-
creased power to the press.

In use, the foundation for this press is made of
such a height as to bring the platen on a level with
the floor when cars are used for loading and unload-
ing the material to and from the press, or a little
above the floor (as shown in the illustration), when
goods are laid up, in the press. Wooden baling strips
are attached to head and platen when the press iIs
used for baling purposes. As will be readily under-
stood these hydraulic presses are also built in all
sizes, 4. e. dimensions and pressures to suit the
amount of work to be handled by it in the mill.

Hydraulic Pumps. In connection with a hydraulic
press it is necessary to bestow care to the selection
of the proper hydraulic pump and of which there are
several styles of construction and which can be di-
vided into belt and steam pumps.

The first kind again may be a common double
plunger pump, or a double plunger pump of
different size plungers and which gives a very
great advantage in point of time over those
of ordinary manufacture. Again there are triplex
pumps which give a smooth and continuous
flow of water and will be found very satisfactory.
The plungers in this pump are all of the same size
and driven by eccentrics, the diameter of the
plungers depending upon the pressure and capacity
required to do the work in the best manner. In
many cases when the material is soft like waste,
wool, ete., it is desirable to get the material con-
densed quickly, and for such work a pump having two
larger plungers to give a quick movement and two
smaller ones to give the final and heavy pressure, are
used, each set of plungers being provided with safety
and relief valves. For very large presses requiring
extreme high water pressure, geared pumps are used,
the same having machine cut gears, steel barrels,
plungers, and crank shaft.

‘When the greatest efficiency is desired the steam
hydraulic pump may be used to advantage. Its first
cost is more-than a first class belt pump, but it uses
no steam that is not required for effective work, can
be run without running the engine, and “follow up”
without the loss of any power, whereas in a belt
pump the surplus water must overflow through the
safety valve, consuming power and wearing the valve
rapidly. (Boomer & Boschert Press Co., Syracuse,
N.Y)

RIVER WATER AND ITS FILTRATION FOR
TEXTILE PURPOSES.

One of the most important supplies for any Textile
plant, more especially with reference to scouring,
bleaching, dyeing and finishing, is a plentiful supply
of good water. With reference to judging the suit-
ability of any source of water for textile purposes

we must be guided by different considerations, for the
fact that some impurities which may be very inju-
rious in one instance may be harmless in another,
and in some instances even of benefit to the process.
There is no doubt that the use of an absolutely pure
water would be of immense advantage for textile
manufacturing purposes, but it is equally well known
that such a water in sufficient quantities could never
be obtained, hence we must set ourselves thinking
how to make the best of the supply of water at our
command.

The impurities existing in water as we have to use,
vary considerably, both in quantity and kind, and
it is very important that the chemist or overseer of
any of the various departments of a textile mill as
quoted before, should know what impurities in con-
nection with a certain water he has to deal with,
since these impurities cannot help but exert an in-
fluence to the process under operation; again he
must inquire how these impurities, if injurious to the
process, can be removed, or at least their effect
counteracted.

Aqueous vapor condensed forms pure water, and
for which reason, rain water if collected before
reaching the ground, would constitute the most pure
natural form of water, since it only will contain such
impurities as absorbed by it during its passage
through the air; however in its usual course, rain or
dew falls on the ground, in which case a portion
of the water simply drains over the surface, flowing
to lower levels, and in turn forming and feeding
streams and rivers, whereas other portions of the rain
or dew will sink in the ground, ete., etc., in turn
either forming the supply of water known as spring
or well water respectively. Of these three water
supplies, no doubt the first mentioned one is the most
important supply to textile mills, hence will be only
treated by us, the other two supplies belonging more
particular under the special care of the chemist of
the mill.

River water has for the most part simply run over
the surface of the ground, and consequently has been
in contact with the latter only for a short time, thus,
as a rule, does not contain so much dissolved impu-
rities as spring or well water; however, on the
other hand, it is frequently muddy by reason of solid
vegetation or mineral matter held by it in suspen-
sion. As will be readily understood, river water is
much more quickly and extensively polluted by
heavy rains or continued drought than springs or
wells.

After heavy rains, many water supplies are made
practically useless for scouring, bleaching, finishing
or dyeing purposes, owing to the large quantities of
suspended matter, mud and sand, organic matter
from the banks of the stream or the gathering
ground, and solid matter turned into the river by
works or towns situated higher up the stream, and
which remain in suspension for a long time. The
composition and amount of these is very variable,
not only in different places but also at any given
place at different times. The only remedy for this
trouble is ample storage and subsiding reservoirs or
efficient filters, since no chemical treatment will meet
this case. The first plan in most cases is a rather
expensive affair to mills, again in most instances the
space necessary for such a plant is not available,
hence filtering the water by means of a reliable filter
is the most advisable adjunct to use.

The Roberts System of Filtration. The chief features
of this filter are its simplicity of construction and
operation, and this in connection with perfect filter-
ing. The filter as will be readily understood is built
in various sizes, in order to suit the various demands
of a mill; again any number of these filters may in
turn be connected to one main supply of flitered
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water to the mill. The filter in itself consists of a
large tank of cast iron or steel shells, supplied in its
interior at the bottom with special brass strainers
on 6 inch centres, all over the bottom to prevent
g?ssage of sand with the filtered water from the

ter.

The accompanying illustration shows one of these
strainers or sand valves as they are called, in its

perspective view, the same being made of first quality
brass or valve metal, being designed to permit the
escape of the filtered water from the filter when
filtering, and at the same time to admit the wash
water when washing the gravel and sand, 4. e. the
interior of the filter. These sand valves or strainers
are of a superior construction compared to other
strainers used in connection with other makes of
filters, and have by practical application proved not
to clog or channel the sand bed, and to positively
prevent the escape of sand with the filtered water.
These strainers consist of two metal plates, riveted
on their bottom plate of the strainer, leaving a small
aperture, produced by means of small washers on the
rivets between the metal plates. The bottom plate
connects to the outlet or inlet as the case may be of
the strainer. The two apertures between the three
metal plates are about ;, of an inch, and for the
fact that they are on the side of the strainer—around
its circumference—they naturally will successfully
prevent this strainer from carrying off sand in con-
nection with the filtering water; whereas, in other
strainers as used in connection with other makes of
filters, plugging up of the inlet holes of such strainers
—then in the shape of a screen on top and around
its sides—is a frequent occurrence, on account of the
sand embedding itself into the holes of these
strainers, these holes in most casés being in direct
contact, more or less, with the sand, which in such
filters generally is used without gravel.

Coming back to the Roberts Filter, we find placed
on top of the strainers 8 inches of gravel. Here we
must state that the right kind of gravel is used, since
there are many kinds of gravel which will mix with
the sand, and thus make filtering more cumbersome.
On top of the gravel 3 feet of pure silicate sand,
sterilized and graded is placed, in this way finishing
the interior arrangements of this filter.

Another important feature of this filter is its single
controlling valve, by means of which every operation
of the filter is controlled. This controlling valve is
so simple that the filter can be successfully operated
by the most ignorant workman, it abolishing the old
style complication of valves generally found in other
makes of filters. The controlling valve is operated
by a simple lever from the outside of the filter, said
lever pointing against a dial, carrying 5 different
readings, thus at once indicating the acting of the
filter, viz: (1) cleaning filter; (2) filtering purpose;
(3) by passes—cut out filter for passage of water,
when for example no filtering is needed for a short
time; (4) setting valve so that the first filtered

- into the drain or sewer.

water which naturally is dirty will run in the sewer
in place of the supply pipes for the mill; (5) closed
—everything closed up, filter completely placed out
of use, i. ¢. temporarily not needed for some time.
By the use of an ingenious device, a solution made
from commercial crystal potash alum is fed, drop by
drop, into the unfiltered water before it enters the
filter. The alum coagulates the impurities in the
water and gathers together the exceedingly fine par-
ticles of clay and suspended matter, as well as the
bacteria. The alum, with its enveloped and en-
tangled impurities, is precipitated in the form of
large gelatinous flakes. These flakes, being much
larger than the voids between the sand grains, are
easily arrested and retained by the filtering material,
and, during the cleansing or washing of the filter, are
completely eliminated from the sand bed and thrown
Absolutely no trace of the
Alum remains in the filtered water. .

GRAPHITE AS A LUBRICANT.

The object of all kinds of mechanism is the appli-
cation of energy for the purpose of doing useful work.
Owing to inherent imperfections in materials and
construction of machinery, which cannot be avoided,
a large part of the energy or force applied is wasted
in overcoming the resistance to motion, offered by
surfaces in contact with each other. This resistance
is called friction, and is due to minute roughness and
unevenness of the surfaces in contact. It is not
possible to produce an absolutely smooth surface,
and no matter how smooth the surface may appear
to the naked eye, it will always prove to be rough and
full of inequalities (as compared to absolute smooth-
ness) when examined under the microscope. These
minute elevations and depressions (of the two sur-
faces) interlock when said surfaces are in contact,
and consequently resist free motion. Therefore,
when force is applied, the irregularities of the dif-
ferent surfaces must either ride over on another, or
the minute projections on the surfaces be broken off.
‘When this occurs we have a continual abrasion and
wearing, and all of the energy absorbed is converted
into heat.

Lubrication has a threefold object, viz.: reducing
frictional resistance, reducing wear of the parts in
contact, and lessening the amount of power or en-
ergy wasted. Lubrication is accomplished by intro-
ducing, between the moving surfaces, a layer or film
of some other substance which will keep the minute
projections from interlocking or even touching, if the
best results are to be obtained.

‘When the friction surfaces of a bearing are lu-
bricated with oil, that part of the oil-layer or film
nearest the box will be largely at rest, while that
next to the journal will tend to move with the latter.
Thus there is a constant movement of the particles
of oil one upon the other, technically called “internal
friction between the different particles or layers of
the lubricant itself”” The amount of this internal
friction varies directly with the “viscosity” or “body”
of the lubricant. The more viscous the lubricant,
the greater the internal friction, and vice versa.

A good and efficient lubricant must possess the
following characteristics:

(1). Sufficient body or viscosity to keep the fric-
tion surfaces apart, but at the same time with the
greatest ‘possible fluidity, consistent with this con-
dition.

(2). A minimum coefficient of friction in actual
service. )
(3). Must not thicken or “gum” when in use, and

must not contain acids or other injurious ingredients.
(4). Must not be easily thinned or vaporized by
heat, or thickened by cold.
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(5). Must be wholly free from all gritty or other
foreign substances.

Petroleum or mineral oils have now come into
almost universal use as lubricants, and in certain
cases they are mixed with animal oils, especially in
the case of those for cylinder lubrication of engines.

Anital oils will decompose quite readily, especi-
ally in the presence of heat, setting free their fatty
acids, which in turn will cause serious corrosion of
metals, although they retain their viscosity at high
temperature, This makes them very suitable for
adding to mineral oils for special purposes, but as a
general rule, it is much better to use a “straight”
mineral oil, if it will do the work, because mineral
oils will never cause corrosion, and are more easily
separated.

Graphite is also a lubricant. It is one of the purest

forms in which carbon occurs in nature, possessing.

a bright lustre and a remarkable degree of smooth-
ness and softness. It is unaffected by heat or cold,
is not acted upon by acids or alkalies, and has a
strong attraction for metal surfaces. When rubbed
upon other substances it imparts to them a sort of
greasy coating of great smoothness. Graphite oc-
curs naturally in two forms, the crystalline or flake,
and amorphous, but the latter is usually closely as-
sociated with clay and other impurities, and is there-
fore not at all fit for lubricating purposes. Both
theory and practice clearly indicate the flake form
of graphite for all purposes of lubrication.

The ideal lubricant should get at the cause of
friction, that is, the minute roughness of the metal
surfaces, and permanently fill up all these irregu-
larities. Furthermore, it should have a low coef-
ficient of friction, should be solid enough to resist
being crushed out by great pressures, and should
wholly prevent cutling and abrasion. It should be un-
" affected by any degree of heat attained in a cylinder
or bearing, and not decomposed in any manner, to
attack metals in contact with it.

The action of flake graphite is to fill up the minute
depressions, roughnesses and pores in metal surfaces,
bringing them much nearer to a condition of perfect
smoothness, which brings about a very great reduc-
tion in the “solid friction” between those surfaces.
Graphite has a strong tendency to attach itself to
metallic surfaces, and imparts a veneer of great
smoothness and endurance that materially reduces
the necessity of a thick oil film. Its use therefore
brings about a double reduction in friction. The best
results for lubrication are probably obtained when
flake graphite is used with oils or greases rather
‘than with flake graphite alone and the gain in ef-
ficiency and reduction in friction is very evident.

With graphite, a thinner and probably cheaper oil
may be used. Flake graphite is an accessory lubri-
cant that makes oils more efficient, and supplies,
with oils, an almost perfect system of lubrication.
To reduce friction losses to their lowest, the lubri-
cating film must be composed of an oil with the
least possible internal friction. The thinner the oil
that will suffice for a given bearing, the less the
friction losses will be at that point. It is not
enough appreciated among engineers that too vis-
cous a lubricant can cause overheating just as surely
as one that has not enough body. Very small per-
centages of flake graphite are sufficient to enable
oils to have the best lubricating action. When first
beginning to use graphite, use only enough to thor-
oughly coat the bearing surfaces, and after that only
enough to maintaln that thin layer against natural
wear. The action of the graphite is to coat, with
a2 smooth, hard coating, the metal surfaces in con-
tact, and by so doing to relieve the liquid oil from
some of the service which it would otherwise have
to perform. In this manner the whole process of

lubrication is made more effective, and, also the
wearing qualities of the oil are preserved. In the
case of very light bearings or sliding surfaces flake
graphite alone is often sufficient to keep the surfaces
bright, clean and smooth, and to furnish ample
lubrication.

" Graphite will not build up on itself to the extent
of causing the moving parts to bind, because graphite
is the softest of all minerals, being worn down easily
by rubbing with the fingers, so that any tendency
to build up is at once overcome by the wearing of the
moving surfaces.

Graphite does not behave like ©il, but associates
itself with one or the other of the rubbing surfaces.
It enters every crack and pit in the surfaces and fills
them, and if the surfaces are ill-shaped or irregularly
worn, the graphite fills in and overlays until a new
surface of more regular outline is produced. When
applied to a well-fitted journal the rubbing surfaces
are coated with a layer so thin as to appear hardly
more than a slight discoloration. If, on the other
hand, the parts are poorly fitted, a veneering of
graphite of varying thickness,'which in the case of
a certain experiment was found as great as ; inch,
will result. The character of this veneering is al-
ways the same, dense in structure, capable of re-
sisting enormous pressure, continuous in service
without apparent pore or crack, and presenting a
superficial finish that is wonderfully smooth and deli-
cate to the touch.

The best percentage of graphite to use with each
oil has never been scientifically and accurately de-
termined, but from 29 to 8% by weight of flake
graphite is advised, according to the work to be
done and the character of the oil used.

The use of graphite in textile mills as a lubricant,
both for shafting as well as machinery, is worthy of
consideration. It makes possible clean systems of lu-
brication, thus minimizing the danger of oil stains
upon goods in process of manufacture. Lubricating
oil stains upon woven goods are almost impossible to
remove without damage to the fabrics, and especially
is this true of mineral oils. Again the consumption
of power in a textile mill is not a case of a compar-
atively few machines, but of many thousand small
spindles, great lengths of shafting, many looms, etc.
The unit of friction may be small, but it occurs
thousands of times, and the cost of power is a heavy
fixed expense that must be reduced to the lowest
possible figures. )

It is also important that wear of spindles, looms,
and machinery be made as low as possible, if uni-
formly good work is to be turned out, and all bear-
ings be kept from overheating. More than one tex-
tile mill fire has been traced to the overheating of
a bearing causing ignition of the oil which should
have lubricated it. The use of pure flake graphite
occasionally will glaze the small friction surfaces
of each spindle, lowering their friction, keeping them
cool, and preventing wear. In this instance it con-
spicuously aids the regular lubricating oil. The use
of flake graphite almost wholly guarantees freedom
from the danger of shut-downs due to hot bearings.

All bearings that are not siphon-fed may be regu-
larly treated to a little flake graphite, with marked
benefit, in the shape of lower friction, less wear, and
the impossibility of abrasion and overheating. If
flake graphite be used, less oil will suffice to give
good results, and there will be a corresponding de-
crease in the likelihood of a pulley or gear to “sling
oil” and stain a fabric.

From experiments with flake graphite as 'a lubri-
cant, the following conclusions were obtained:

.(1). The addition of graphite to oil results in
a lower frictional resistance of the journal than
would be obtained by the use of oil alone.
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(2). When graphite is used with oil, the amount
of oil required for a given service is reduced.

(3). By the use of graphite a light or an inferior
quality of oil may be employed for a given service.

(4). By the use of graphite, water under favor-
able conditions may serve as a sufficient lubricant,
as in the case of engine cylinders.

(5). A small amount of graphite only is required,
since too much graphite unduly thickens the oil and
correspondingly increases its internal friction due to
viscosity. The supply, however, should be constant,
though small, for the best results.

MENSURATION OF SURFACES, SOLIDS, ETC.

Diameter of a circle)3.1416—the circumference.

Circumference of a circlex0.31831—the diameter.

Diameter of a circle)0.8862—the side of an equal
‘square.

Side of a square)1.128—the diameter of an equal
circle. :

Square of diameter)0.7854—the area of a circle.

Square root of area1.12837—the diameter of equal
circle.

Square of the diameter of a spherex3.1416—sur-
face area.

Cube of the diameter of a spherex0.5236=solidity.

Diameter of a sphere—0.806—=dimensions of equal
cube.

Diameter of a spherex0.6667=length
-cylinder.

Square inches)0.00695—square feet.

Cubic inches0.000578—cubic feet.

Cylindrical inches)0.0004546—cubic feet.

Cylindrical feet)0.0290946—cubic yards.

183.346 circular inches—1 square foot.

2200 cylindrical inches—1 cubic foot.

Area of triangle—basexhalf the perpendicular
‘height.

Surface of cylinder—area of both ends{lengthx
-circumference.

Surface of cone—area of base) 14 (slant heightx
-circumference of base).

Surface of sphere—diameter squared<3.14159.

Solidity of sphere—diameter cubedx0.5236.

Solidity of cylinder—area of one endXxlength.

AREA OF CIRCLES IN SQUARE FEET.

of equal

g2 8l5% ‘ g 2|5% | =835 3 | o8
gg EFH 2E i R ?)E ‘ By 2.9 ‘ =y
g2 g2 | 65| g2 |68 se|E% g%
S Eg 8 B .gr—i‘ia S ;os
Ag | "5 |Ag <& |8z "2 82| *5

[¢2] w oy _? w0
5 ‘ 0.136 | 12 ‘ 0.783 | 25 | 3.408 | 38 7.87
5% 10164 13 | 0921 26 ' 3.687 | 39 8.29
6 0196 14 [ 1.069| 27 3.976| 40 8.72
6l 10230 15 | 1.227 | 28  4.276 | 41 9.16
7 02671 16 13961 29  4.586| 42 9.62
7% 10306 | 17 @ 1.576 | 30 l 4.908 | 43 10.08
8 10849 18 | 1767 31 |5.24 44 | 10.55
8% 103941 19 1968 32 | 558 45 | 11.04
9 0.441 ] 20 ] 2181 | 33 |5.93 46 | 11.54
9% 10492 21 | 2405] 34 | 6.30 47 12.04
10 0545 | 22 N 2639 | 35 l 6.68 48 12.55
10%4 | 0.601 | 23 28851 36 ' 7.06 49 13.09
11 0659 24 3141 | 37 | 7.46 50 | 13.63

U. S. MEASURES.

Measures of Length.
12 inches (in.) =1 foot (ft.)

3 feet =1 yard (yd.).
514 yards =1 rod (rd.).
40 rods =1 furlong (fur.).

8 furlongs —1 mile (mi.).

3 miles —1 league (lea.).
1760 yards —1 mile.

6 feet =1 fathom.

Measure of Capacity.

—1 fluid drachm (. dr.).
=1 fluid ounce (fl. oz.).

60 minims
8 fluid drachms

20 fluid ounces =1 pint (pt.).
2 pints —1 quart (qt.).
4 quarts =1 gallon (gall.).
8 quarts —1 peck (pk.).
4 pecks —1 bushel (bus.).
8 bushels —=1 quarter (qr.).

1 minim equals 0.91 grain of water.

Avoirdupois Weight.

16 drachms (dr.) =1 ounce (0z.).

16 ounces =1 pound (Ib.).
28 pounds =1 quarter (qr.).
4 quarters =1 hundred weight (cwt.).

20 hundredweight —1 ton.
1 pound Avoirdupois — 7,000 grains, Troy.

1 ounce “ =437% “ “
Troy Weight.
24 grains (gr.) =— 1 pennyweight.
20 pennyweights =—1 ounce.
12 ounces — 1 pound.

Apothecaries’ Weight.

20 grains =1 scruple.
3'scruples =—1 dram.
8 drams =— 1 ounce.

12 ounces =1 pound.

Surface Measure.

144 square inches (sq.in.) =1 square foot (sq. ft.).
9 [

feet. =1 “  yard (sq. yd.).
30 “ yards =1 “  rod (sq. rd.).
40 “  rods —1 rood (ro.).
4 roods =1 acre (ac.).
4840 square yards —1 acre.
640 acres —1 square mile

Cubic Measure.

1728 cubic inches (cu.in.) =1 cubic foot (cu. ft.).
27 cubic feet =1 cubic yard (cu. yd.).

Angle Measure.

60 seconds (”) are 1 minute ().

60 minutes “ 1 degree (°).
360 degrees “ 1 circumference (C).
Counting.
12 units —1 dozen (doz.).

12 dozen —1 gross (gr.).

12 gross =1 great gross (gr. grs.).
20 units —1 score.
Paper.
24 sheets =—1 quire.
20 quires =1 ream.
2 reams =—1 bundle.

b bundles — 1 bale.



METRIC SYSTEM.

The Metric System, of weights and measures, is formed upon the decimal scale, and has for its
base a unit called a metre.

Units.—The following are the different units with their English pronunciation :

The Metre (meter).—The unit of the Metric Measure is (very nearly) the ten millionths part of
a line drawn from the pole to the equator.

The Litre (leeter).—The unit for all metric measures of capacity, dry or liquid, is a cube whose
-edge is the tenth of a metre (or one cubic decimetre).

The Gram (gram).—The unit of the Metric Weights, is the weight of a cubic centimetre of
distilled water at 4° centigrade. ‘

The Are (air).—is the unit for land measure. (It is a square whose sides are ten (10) metres.)

The Stere (stair).—is the unit for solid or cubic measure. (It is a cube whose edge is one (1) metre.)

Measure of Length.

Metric Denominations and Values. . Equivalent in Denominations used in the United States.

Meters. B inches.

Myriametre (Mm.) Oor 10000 equals ' 393707.904 = | 6.21 miles.
Kilometre (Km.) “ 1000 “ ‘ 39370.7904 = | 3:280 ft. 101in.
Hectometre (Hm.) ! “ 100 “ :[ 3937.07904 — 328 ft. 1 in.
Decametre (Dm.) , “ 10 o \ 393.707904 = 32.8 ft.

Metre (M.) ! ‘o 1 ¢ | 39.3707904 = 3.28 ft. almost 40 in.
Decimetre (dm.) | “ o.1 ‘e ‘ 3.9370790 = almost 4 in.
Centimetre (cm.) | “ o.01 « I 0.3937079

Millimetre (mm.) ‘ “ o.oor ¢ 0.0393707

U. S. Measures.

Metric Measure. ‘

1 Inch
1 Yard

I

2.5399 Centimeters. '
| 0.9143 Metre. ‘

U. S. Measures

Metric Measures.

1 Foot
1 Mile

‘ 3 0479 Decimetres.
‘ 1609.32 Metres.

Measure of Capacity.

Metric Denominations and Values. Equivalent in United States

\
| Denominations.
‘ - I

Myrialitre (ML1.) = 10000 litres | — 10 cubic meters I = 2200.9670  gallons
Kilolitre (K1.) | = 1000 “ [ = 1 “  metre ‘\ = 220.0967 «
Hectolitre (H1 ) = 100 “ | = 100 ‘“ decimetres = 22,0097 o
Decalitre (D1.) } = 10 “ i = 10 ‘“ decimetres ” - 2.2009 “
Litre (L.) = I “ L= 1 ‘“  decimetre I\ = 1.7608  pints
Decilitre (dl.) = 0.1 “ = 100 ‘‘  centimetres “ == 6.1027 cubic inches
Centilitre (cl.) — 0.01 “ l = 10 ‘ centimetres o= a.61027 “ ‘
Millilitre (ml.) - o.001 ¢ | - 1  centimetre | =— ‘0.061 “ «

I

Measure of Weight.

Equivalent in United States

I
Metric Denominations and Values. l Denominations.
| _
Myriagram (Mg ) = 10000 grams. | — 10 cu. decimetres of water‘l 22 046 1bs., Avoir.
Kilogram (Kg.) = 1000 “ = 1 “ “ oo 2.204 “
Hectogram (Hg.) - 100 “ = 100 ‘‘ centimetres ¢ ¢ 3.527 oz, ‘¢
Decagram (Dg.) = 10 « = 10 “ “ o 154.323 grams,
Granl (G‘) — I (X3 { J— I €« ¢ (X9 (11 15 432 €«
Decigram (dg.) - o1 “ | =100 ¢ millimetres “ ‘¢ 1.543
Centigram (cg.) = 0.01 ¢ = 10 ¢ “ AR o154 ¢
Miligram (mg.) = 0.001 “« ’ = 1 « “ o oou o015
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ARCHITECTS AND ENGINEERS.
Gray, Arthur F.

Suck, Adolph.
.BALING PRESSES.
Boomer & Boschert Press Co.

BALLING MACHINES.
Torrance Mfg. Co.

BELTING.

Allentown Reed, Harness & Supply Co.
American Supply Co. :

Barlow, John W. Co.

Barnes, Henry K.

Hall, I. A. & Co.

‘Warren, J. F. & W. H. Co.

BELT DRESSING.
Cling-Surface Co.

BELT LACING MACHINES.
Diamond Drill & Machine Co.

BLEACHING KIERS AND MACHINERY.

Allen, Wm. Sons Co.

American Drying Machinery Co.
Arlington Machine Works.
Butterworth, H. W. & Sons Co.
Phila. Drying Machinery Co.
Textile-Finishing Machinery Co.

BLOWERS.

American Drying Machinery Co.
Barney Ventilating Fan Works.
Phila. Drying Machinery Co.
Schnitzler, Chas. H.

Wing, L. J. Mfg. Co.

BOILERS.
Allen, Wm. Sons Co.

BRUSHES.
'~ Mason Brush Works.

BURR AND MIXING PICKERS.
Curtis & Marble Machine Co.
Sargent’s, C. G. Sons Corp.

CAMBRICS.

Chapin, George W.

CANS, TANKS, ETC.

Beer, Paul.
Hill, James Mfg. Co.

CARBONIZING MACHINERY.

American Drying Machinery Co.
Hunter, James Machine Co.
Phila. Drying Machinery Co.
Sargent’s, C. G. Sons Corp.

CARD CLOTHING.

Booth, Benj. & Co., Ltd.
Howard Brothers Mfg. Co.

CHEMICALS.
Berlin Amniline Works.
Dubois, A. N.
Ford, J. B. Co.
Klipstein, A. & Co.
Meves & Gregg.
Queen & Co.
Rossler & Hasslacher Chemical Co.
Stamford Mfg. Co.

CHEMICAL APPARATUSES.
Berge, J. & H.
Queen & Co.

CLOTH WASHERS.
American Drying Machinery Co.
Arlington Machine Works.
Hunter, James Machine Co.
Kenyon, D. R. & Son.

CLOTH & YARN DRYING MACHINERY.
American Drying Machinery Co..
Arlington Machine Works.

Butterworth, H. W. & Sons Co.
Kenyon, D. R. & Son.
Textile-Finishing Machinery Co.

COPPERSMITHS.
Beer, Paul.

COTTON.
Blaisdell, S. Jr., Co.
Stoddard, Hasserick, Richards & Co.

COTTON MACHINERY. (Covering Feeding, Picking, Card-
ing, Combing, Drawing, Roving, Spinning and Twisting

Machinery and Supplies.)
American Drying Machinery Co.
American Machine Co., Ltd.
Draper Co.
Mason Machine Works.
Metallic Drawing Roll Co.
Platt Bros. & Co., Ltd.
Schaellibaum, Robt. Co.
Speed & Stephenson.
Stoddard, Hasserick, Richards & Co.
‘Whitin Machine Works.
‘Woonsocket Machine & Press Co.

COTTON WASTE.
Blaisdell, S. Jr.,, Co.
Graves, Frank B.

COTTON YARNS.
Chapin, George W.
McCloud, Chas. M. & Co.
Strouse, Theo. H. & Co.

DERBY RIBBED UNDERWEAR.
Cooper Mfg. Co.

DYEING MACHINERY.

American Drying Machinery Co.
Arlington Machine Works.
Butterworth, H. W. & Sons Co.
Cohnen Centrifugal Dyeing Machine.
Fries, John W.

FOR ALPHABETICAL LIST OF ADVERTISERS, SEE PAGES 413 AND 414,

(410)



CLASSIFIED BUYERS' INDEX. 411

Kenyon, D. R. & Son.
Klauder-Weldon Machine Co.
Klipstein, A. & Co.

Sargent’s, C. G. Sons Corp.
Textile-Finishing Machinery Co.
Vacuum Dyeing Machine Co.

DYERS, BLEACHERS, MERCERIZERS AND
FINISHERS.
Lorrimer’s, Wm. H. Sons Co.
Providence Mills Bleachery.

DYE STICKS.
Haedrich, E. M.

DYESTUFFS.

American Dyewood Co.
Berlin Aniline Works.
Cassella Color Co.
Dubois, A. N.
Klipstein, A. & Co.
Meves & Gregg.
Stamford Mfg. Co.

DYNAMOS AND MOTORS.
Sipp Electric & Machine Co.

FACTORY BROKERS.

Denny, R. B.
Factory Exchange.

FANS.

American Drying Machinery Co.
Barney Ventilating Fan Works.
Bell Pure Air & Cooling Co.
Phila. Drying Machinery Co.
Sargent’s, C. G. Sons Corp.
Schnitzler, Chas. H.

Wing, L. J. Mfg. Co.

FEEDING MACHINERY (For Wool, Jute, Fur, etc.)
American Drying Machinery Co.
Harwood, Geo. S.
Hunter, James Machine Co.
Kenyon, D. R. & Son.
Phila. Drying Machinery Co.
Sargent’s, C. G. Sons Corp.
‘Woonsocket Machine & Press Co.

FELTING MACHINERY.
Borchers, Richard C. & Co.

FILTERS.
Roberts Mfg. Co.

FINISHING MACHINERY.
American Drying Machinery Co.
Arlington Machine Works.
Butterworth, H. W. & Sons Co.
Curtis & Marble Machine Co.
Gessner, David.

Hunter, James Machine Co.
Jones, Lewis.

Kenyon, D. R. & Son.

Parks & Woolson Machine Co.
Textile-Finishing Machinery Co.
Voelker, Geo. W. & Co.

FLOCK CUTTERS and RENOVATERS.
Curtis & Marble Machine Co.

FUEL ECONOMIZERS.
Green Fuel Economizer Co.

FULLING MILLS.

American Drying Machinery Co.
Hunter, James Machine Co.
Kenyon, D. R. & Son.

GIGS.

Curtis & Marble Machine Co.
Parks & Woolson Machine Co.

GINS.

American Cotton Improvement Co.
Platt Bros. & Co., Ltd.

GLOVE MACHINERY.
Germantown Machine Works.

GRINDING MACHINERY.
Roy, B. S. & Son.

HAIR.

Griibnau, Carl.
North Eastern Trading Co.
Tattersfield & Co.

HEATERS.
Wing, L. J. Mfg. Co.

HEDDLES AND HARNESSES.
Allentown Reed, Harness & Supply Co.
American Supply Co.

Hall, I. A. & Co.
Howard Brothers Mfg. Co.
Steel Heddle Mfg. Co.

HUMIDIFIERS.

Bell Pure Air & Cooling Co.
Globe Moistening Co.

HYDRAULIC PRESSES.

Boomer & Boschert Press Co.
Butterworth, H. W. & Sons Co.
Textile-Finishing Machinery Co.

JACQUARDS.

Crompton & Knowles Loom Works.
Haltons, Thos. Sons.

Jackson, James & Son.

Verdol Jacquard Machine Co.

JACQUARD CARDS.
Osbgrn & Wilson.

JACQUARD CARD STAMPERS, ETC.

Fox & Lentz.
Verdol Jacquard Machine Co.

JACQUARD CARD STAMPING AND LACING
MACHINERY.

Royle, John & Sons.

JACQUARD HARNESS BUILDERS.
Cleaver & Leather. .
Crompton & Knowles Loom Works.
Hall, 1. A. & Co.

Haltons, Thos. Sons.

KNITTING MACHINERY.

Branson Machine Co.
Brinton, H. & Co.

Cooper, Chas.

Grosser Knitting Machine Co.
Jones, Lewis.

FOR ALPHABETICAL LIST OF ADVERTISERS, SEE PAGES 413 AND 414.
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Lamb Knitting Machine Co.

Mayo Knitting Machine & Needle Co.
Scott & Williams.

Taylor, James.

Wildman Mfg. Co.

KNITTING NEEDLES AND SUPPLIES.
Branson Machine Co.
Brinton, H. & Co.
Cooper, Chas.
Grosser Knitting Machine Co.
Lamb Knitting Machine Co.
Mayo Knitting Machine & Needle Co.
Page Needle Co.
Scott & Williams.
Taylor, James.

LOOMS.
Crompton & Knowles Loom Works.
Crompton-Thayer Loom Co.
Draper Co.
Kilburn, Lincoln & Co.
Mason Machine Works.
Platt Bros. & Co., Ltd.
‘Whitin Machine Works.

LOOPING DRYERS.
American Drying Machinery Co.

MEASURING AND FOLDING MACHINES.

Curtis & Marble Machine Co.
Fabric Measuring & Packaging Co.
Parks & Woolson Machine Co.

MERCERIZING MACHINERY.
Klauder-Weldon Machine Co.
Palmer, 1. E.

Textile-Finishing Machinery Co.

MERCERIZED YARNS.

Lorrimer’s, Wm. H. Sons Co.
Strouse, Theo. H. & Co.

METALLIC DRAWING ROLLS,
Metallic Drawing Roll Co.

MILL SUPPLIES.

Allentown Reed, Harness and Supply Co.
American Drying Machinery Co.
American Supply Co.

Barlow, John W. Co.

Billington, Jas. H. Co.

Cleaver & Leather.

Hall, I. A. & Co.

Stoddard, Hasserick, Richards & Co.

MOHAIR.
Griibnau, Carl.

NAPPING MACHINERY.
American Napping Machine Co.
Borchers, Richard C. & Co.
Curtis & Marble Machine Co.
Gessner, David.

" Jones, Lewis.

Parks & Woolson Machine Co.

NOVELTY YARNS.
Cheney Bros.
McCloud, Chas. M. & Co.
Ryle, Wm. & Co.

OXIDIZING, CHROMING and WASHING
MACHINERY.

American Drying Machinery Co.
Fries, John W.
Phila. Drying Machinery Co.

PATENT SOLICITORS.

Crosby & Gregory.
Wiedersheim & Fairbanks.

PNEUMATIC CONVEYORS.
Schnitzler, Chas. H.

PRINTERS OF BANDS, LABELS, ETC.
Johnson, Thos.

PULLEYS.
McCaffrey, John.

RIBBON BLOCKS AND TUBES. *
Paterson Ribbon Block & Tuke Co.

RING TRAVELLERS.
National Ring Traveller Co.

ROLL COVERERS.
Tripp, John & Co.

ROTARY PRESSES.
Curtis & Marble Machine Co.
Gessner, David.
Voelker, Geo. W. & Co.
‘Woonsocket Machine & Press Co.

SEWING MACHINES.

Arlington Machine Works.
Curtis & Marble Machine Co.
Merrow Machine Co.

Scott & Williams.

SHAFT HANGERS.
Standard Pressed Steel Co.

SHEARING MACHINERY.

Curtis & Marble Machine Co.
Parks & Woolson Machine Co.

SHUTTLES.
Allentown Reed, Harness and Supply Co.
American Supply Co.
Billington, Jas. H. Co.
Hall, I. A. & Co.
Woonsocket Reed and Shuttle Works.
‘Woonsocket Shuttle Co.

SILK LUSTRING MACHINERY.
Webendorfer Machine Co.

SILK NOILS.
McCloud, Chas. M. & Co.

SILK YARNS.
Cheney Bros.
McCloud, Chas. M. & Co.
Ryle, Wm. & Co.

SINGEING MACHINERY.
Arlington Machine Works.
Butterworth, H. W. Sons Co.
Curtis & Marble Machine Co.
Textile-Finishing Machinery Co.

FOR ALPHABETICAL LIST OF ADVERTISERS, SEE PAGES 413 AND 414.
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SIZE KETTLES.
Textile-Finishing Machinery Co.

SPINNING AND TWISTER RINGS.
Draper Co.
‘Whitinsville Spinning Ring Co.
SOAP.
Holbrook Mfg. Co.

STAMPS FOR KNIT AND WOVEN GOODS.

‘Wells, Wilfred.
Young, Wm. R.

STEAM BOXES.
Allen, Wm. Sons Co.

STOCK DRYERS.

American Drying Machinery Co.
Hunter, James Machine Co.
Phila. Drying Machinery Co.
Sargent’s, C. G. Sons Corp.

 SILESIAS.
Chapin, George W.

TANKS.
Allen, Wm. Sons Co.

TAPES, BRAIDS AND EDGINGS.

Chapin, George W.
Friedberger Mfg. Co.
‘Weimar Brothers.

TEXTILE DESIGN PAPER.
Jones, Fred’k. & Co.

THREAD BOARDS.
Houghton, L. T.

TINSELS AND GLAZED THREAD.
McCloud, Chas. M. & Co.

TYPEWRITERS.
Oliver Typewriter Co.

WARPING, SLASHING, ETC., MACHINERY.
American Machine Co Ltd.
Draper Co.
Globe Machine & Foundry Co.
Textile-Finishing Machinery Co.

WARP STOP MOTIONS.
Crompton & Knowles Loom Works.
Draper Co.
Textile Appliances, Ltd.
ances Co., Boston.)

(Now American Textile Appli-

413

WASTE, SHODDY, MUNGO, EXTRACT.
Collins, J. J.
Fowles & Co.
Graves, Frank B.
. Hepworth, Wm. & Son.
Simister, C. R. & Son.

WINDING MACHINERY.
Altemus, J. K.
American Machine Co., Ltd.
Atherton Machine Co.
Branson Machine Co.
Draper Co.
Foster Machine Co.
Germantown Machine Works.
Hall, F. A. & P.
Lever, Oswald.
Sipp Electric & Machine Co.
Universal Winding Co.

WOOL.
Collins, J. J.
Griibnau, Carl.
Fowles & Co.
Hepworth, Wm. & Son.
North Eastern Trading Co.
Tattersfield & Co.
Taussig, Richard A.

WOOL COMBING MACHINES.

Crompton & Knowles Loom Works.
Stoddard, Hasserick, Richards & Co.

WOOL, COTTON AND WASTE DUSTERS.
Curtis & Marble Machine Co.
Hunter, James Machine Co.
Sargent’s, C. G. Sons Corp.

WOOLEN MACHINERY. (Covering Picking, Carding and
Spinning Machinery.)

Curtis & Marble Machine Co.

Platt Bros & Co., Ltd.

Speed & Stephenson.

Stoddard, Hasserick, Richards & Co.

‘Woonsocket Machine & Press Co.

WOOLEN AND WORSTED YARNS.

Adams, Joseph M. Co.
Speed & Stephenson.

WOOL WASHERS.
Amecerican Drying Machinery Co.
Hunter, James Machine Co.
Sargent’s, C. G. Sons Corp.
Stoddard, Hasserick, Richards & Co.

ALPHABETICAL LIST OF ADVERTISERS.

Adams, Joseph M. Co......oiviiiiniinnnnn,

Allen, Wm. Sons Co..ovvevrinniininnnnns 452
Allentown Reed, Harness and Supply Co......... 418
Altemus, Jacob K....... ettt 415
American Cotton Improvement Covvnnnnnn 435
American Drying Machinery Co................ 8
American Dyewood Company.......coeeeeesun.. 14
American Machine Company, Ltd., (Colored Insert.).. 432
American Napping Machine Co................. 466

American Supply Co. ....ovvviiiineiiinn . 421

American Textile Appliances Co................ 132
* Arlington Machine Works..................... 471
i Atherton Machine Co.................ciiennt. 425
i Barlow, John W, Co......oviiivininnnnnnnnens 419
- Barnes, Henry K......ccioeiiniiieiinnennnnn. 420
i Barney Ventilating Fan Works ................. 433
j Beer, Paul .......oiiiiiiiiiiiiiiiiiiiiaa, 458
Bell Pure Air & Cooling Co..........c.cvvvunnne 451
’ Berge, J. & Ho. .o iiiiiiiiie it it ieiennnaes 453
Berlin Aniline Works...........cooiiiviininrenan 433
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Billington, Jas. H. Co....... Ceetersetetecnanons 423 © Lindley, Geo. W. ... .iiiiiiiiiiiiiinnnennan 445
Birch, Arthur ..............c0ees Cesrenacann ... 471  Lorimer's, Wm. H. Sons CO....ovvvernnnnnnnnnn 452
Blaisdell, 8. Jr.,, Co.....oooiviiiiiiii 437 . Mason Brush WOTKS.......vevevrerureneenennes 420
Boomer & Boschert Press Company ............ 448 | Magon Machine WOrKS ........eeeeeeunnenunnns 12
Booth, Benj. & Co., Ltd...voiiinnieninneannnnnns 435 Mayo Knitting Machine and Needle CO.......... 445
Borchers, Richard C. & Co....... Ceerenieeaeene 465 . McCaffrey, John 419
Branson Machine CO................. R 3 i\/I Y, JOIIL wovuvvrnnnnnnnnnnenneneenns :

Brinton, H. & CO..-.ooovvesinsinnsinnns vv... 10 | McCloud, Chas. M. & Co.......o.vvnvvveenennes 441
Butterworth, H. W. & Sons Co....... e, 473 [ Merroxy Machl'ne Co. vttt e 469
Cassella Color Company..... P, 14 = Metallic Drawing Roll Company................ 6
Chapin, George W.......cooeeivneennneeiennnns 444 @ Meves & Gregg.......ccovevirieinnnnii i 458
‘Cheney Bros.........coveviieiennenencnns vee.e.e. 11 . National Ring Traveller Co.........covvvunenns 437
Cleaver & Leather.............ccc.... e 424 | North BEastern Trading Co.........ccuvvivunnns 441
Cling-Surface Co. .........covvvivvennnnnnnns «.... 461 | Oliver Typewriter Co............covvviruunnn, . 462
Cohnen Centrifugal Dyeing Machine..... e 455 | Osborn & WilsOn.....oovviiininiiiieinnenan, . 427
070) )13 ¥ NN U PO 441 ' Page Needle CO. vovvvvrrninnrernnnnnnonnnnnans 445
Cooper, Charles (Colored Insert.).... ........ «. 449 ; Palmer, I. E......cniiiiiiiiiiinniiennsnnrnnns 452
Cooper Mfg. Co. (Colored Inmsert.)............... 460 ; Parks & Woolson Machine Company............ 464
Crompton & Knowles Loom Works............ 2 | Paterson Ribbon Block and Tube Co............ 418
‘Crompton-Thayer Loom Co..................... 10 . Philadelphia Drying Machinery Co.............. 430
Crosby & Gregory............c.o.ovvvn. e 453 . Platt Brothers & Co., Litd....................... 54
Curtis & Marble Machine Co.................. . 470 Providence Mills Bleachery.................... 439
Denny, R. B.iviiiiiiiiiiiiiiiiiiieianiannns 458 Queen & Co, InC........... ..., 437
Diamond Drill and Machine Co.................. 454 Roberts Manufacturing Co..................... 459
Draper COMPANY .......cvvvevreeeanconcnannsns 1 Roessler & Hasslacher Chemical Co............ . 430
Dubois, A. N.. .. ittt iieeernaaenenoeeannas 460 Roy, B. S. & SON....cviviiiiiiiiiiiiiiiiiaan 434
Fabric Measuring and Packaging Company...... 469 Royle, John & Sons......... ..o 4
Factory Exchange ................ teesseeses.s 4583 Ryle, William & Co......vviiiiiiiiiininnnnnn. 441
Fries, John W. ................. e, . 456 Sargent’s, C. G. Sons COrp..........coouvuvnnnn 463
Ford, J.B. CO...vviiiiiii i 461 . Schaellibaum, Rob. Company................... 435
Foster Machine Co. .......c.ciiiiiiieiiennnnns 7 | Schnitzler, Charles H..................oiiiae. 459
Fowles & Company ............... e ve... 441  Scott & Willilams...........oiiiiiiiinnnnn, 188
Fox & Lentz ..............coiiiviinnnnn e 427 | Simister, C. R. & Son...........ooiiiiiiniiins 439
Friedberger Mfg. Co..........cccevun... ve..... 444 ' Sipp Electric & Machine Co. .................. 426
‘Germantown Machine Works.................. 445 | Speed & Stephenson..............coieiiiinian 419.
Gessner, David ............ciiiiiiiiiiininians 471 + Stamford Mfg. Co.....covvviiiiiiiiiiiiinins 460
Globe Machine & Foundry Co., Inc...... e...... 422 ' Standard Pressed Steel Co...............ccoutn 453
Globe Moistening Co................ ... ve... 417 | Steel Heddle Mfg. Co...covvvivninnniiininnnn, 423
Graves, Frank B........... ... .. ... . 439 | Stoddard, Hasserick, Richards & Co............ 419
Gray, Arthur F. ......... . iiiiiiiiiinnnnnans 416 | Strouse, Theo. H. & Co...cvvvvviviii i, 439
Green Fuel Economizer Co...................... 448 | Suck, Adolph ......... i 452
Grosser Knitting Machine Co.................. 447 | Tattersfield & CoO....vviiviiini ittt 439
Gribnau, Carl.......... ..ttt 439 | Taussig, Richard A........... ... oo, 453
Haedrich, E. M......... ... iiiiiiiiienenn. ... 468 | Taylor, James ............c.ciiiiiiiiiiiiiaia, 444
Hall, F. A. & P.....iiiiiiiiiiiiinnnrannnns .. 437 | Textile Appliances, Ltd. (Now American Textile

Hall, I. A. & Co...... .ot it i e e innnn 418 Appliances Co., Boston, MasSs.) . ceveveeenenaens 132
Halton’s, Thomas SONS.........ocvvvvinenannnn 12 | Textile-Finishing Machinery Co................ 300
Hartford Works .......cec.itiiieieenrnracansns 64 | Torrance Manufacturing Co.................... 436
‘Harwood, Geo. S. & Son.................on.. 78  Tripp, John & Co.......... e 435
Hepworth, Wm. & Son.............cc.o.oivnnt. 458  Universal Winding Company................... )
Hill, James Manufacturing Co................... 448 Vacuum Dyeing Machine Co.................... 457
Holbrook Mfg. Co. (Colored Insert.)............. 431 Verdol Jacquard Machine & Card Cutting Co.... 427
Houghton, L. T. ..ciiriuiiiiitinrianonasannes . 429 Voelker, Geo. W. & CoO...ovvvvininniinnnens 466
Howard Brothers Mfg. Co...............vovue.. 420 Warren, J. F. & W. H. Co.......ooviiieenns 420
Howard & Bullough (Colored Insert.)........... 432 = Webendorfer Machine Co....................... 424
Hunter, James Machine Co..................... 467 Weimar Brothers ................. . i, 444
Jackson, James & SONS.......vviieiienriiianen 424  Wells, Wilfred........ccviiiiiiiinii .. 442
Johnson, ThoS. .....c.iviiiiimienenineennnennns 442 Whitin Machine Works..................c.oven 13
Jones, Fred’K. & CO. ....viiiiiiimmiinnnennnns . 442 Whitinsville Spinning Ring Co................. 436
Jones, Lewis .......ciiiiiiiiiinninininnnnnn 442 Wiedersheim and Fairbanks.................... 452
Jackson Belt Lacing Machine................... 454 ' Wildman Mfg. CoO.cvvvvnvninnnninin i, 443
Kenyon, D. R. & Son.........ooviiiiiiiinninns 472 | Wing, L. J, Mfg. Co..cvvvvininiiiinn i, 459
Kilburn, Lincoln & Co. ....coovviiiiiiirinnnnnns 422 | Woonsocket Machine and Press Company...... 438
Klauder-Weldon Dyeing Machine Co. .......... 244 | Woonsocket Reed and Shuttle Works.......... 418
Klipstein, A. & Co....coovviii i, 22 and 455 ~Woonsocket Shuttle Co......................... 423
Lamb Knitting Machine Co.................. ... 6 | Wyandotte Textile Soda....................... 461

Lever, Oswald.........coviniirininiinnnennnns . 428 . Young, Willilam R.............iiiiiiiiienannn 442



JACOB K. ALTEMUS,

Textile Machinery,
2824 N. Fourth Street, PHILADELPHIA, PA.

ESTABLISHED 1865.

Manufacturer of

High-class and Latest Improved
Patented Winders,
also
Spooling Machines and Beaming and
Warping Machines
for
Worsted, Cotton, Linen, Wool,
Hosiery, Tape-Webbing, Carpets,
Rugs and Upholstery Mills.

Patent Skein-Winder for Shuttle Bobbins with
Variable Motion.
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Skein-Winder for Knitting Bobbins with Variable Motion.

2824 N. Fourth Street, Philadelphia, Pa.
A1 (415)



ARTHUR F. GRAY

MILL ARCHITECT axp ENGINEER
EXCHANGE BUILDING, 53 STATE STREET, BOSTON, MASS.

LOCAL AND LONG DISTANCE TELEPHONE CONNECTIONS

Designs Cotton, Worsted, Woolen, or other Textile Mills,

Furnishes Specifications and Plans for their Erection, Organization and Equipment.
Also for Power Plants, for Steam, Water ot Electric Development.
Arranges Plants to drive by Electrical Transmission.

Re-arranges Mills to Increase their Efficiency and Production.

Exzamines Manufacturing Properties or Power Plants and Makes lVaIuations.
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ALFRED CLARKSON, WILLIAM FROST, SAMUEL WOOD,
President. Vice-President. Treasurer.

GLOBE AIR MOISTENING COMPANY

INCORPORATED 1903.
c
E

We Our
have System
the COSTS
only Less to
Perfect OPERATE
Air and
Moistening will
System OUTLAST
on any

the

, System
Market.

Made.

GCD'.B,," oN

OUR SYSTEM OF AIR MOISTENING

With our 1904 Humidifiers is the neatest and best on the market for Cotton, Woolen and Silk Mills, and all places:
requiring a Constant Humidity. Itincreases production, makes stronger and smoother yarn or cloth, and purifies the
air, making it more healthful for the operatives. It cools the air in sumimer and warms it in winter. There is no
sweating of pipes or wetting of floors. It is the neatest looking, requires the least attention, and will outlast any
system on the market., Patented throughout the world.

Legal ptoceedings will at once be taken against infringers and users of infringements. For full particulars, address

BLOBE MOISTENING CD.,™ s-=° FALL RIVER, MASSACHUSETTS.
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Woonsocket Reed and Shuttle Works

JOHN SHAMBOW, Treasurer.

nenuecnrers ot SHUTTLES and SHUTTLE IRONS

For Power

Also
Parts Loom
Supplied Weaving

N. B.—We Manufacture Our Own Spindles which are Noted for their Extra Durability.

297 North Main Street, WOONSOCKET, R. I

1. A. HALL & CO. Allentown Reed, Harness
30-36 Hamilton Ave., and supply co.

PATERSON, N.J. ALLENTOWN, PA.

Reeds, Harness, Lingoes, Shears, Cat Gut, Loom Straps,

Mails, Quills, Shuttles of all Wmders Scissors, Pick Backs,
kmd Reed Hooks Mail Hooks,

Hall’s Patent Conductors, Rlbbon Sprmgs, Wire Cut in

Warp Rolls, Warp Pulleys, length,

Aunchor Bobbms Leather and Sha t Harness Springs,

(Telephone Connection)

PATERSON MILL. ESTABLISHED 1860.

Paterson
Mill

Telephone :

8uburban, 133.
Long Distance, 133.

Weavers’ Supplies in
general,

Jacquard Threads.
Harness Twine,

Rawhide Pnckers
‘Tram Spools, Quill Boards,
Patent Card Wire, Baudmg,
Card Lacing, Cable Cord,
Spray Cans, Cloth Rubbers,
Ligne Measures, Scissors,
Glass and Porcelain Eyes,
Wire Heddles, Warp kods,
Best Imported HarnessTwine,
French and English Cloth
Pickers, Ribbon Pins,
Oak Tanned Leather Belting,
Wire Lacing, Cotton Waste,
Wrapping Paper,

Patent Braided Red-eye Hed-

dles,
Baked Heddles, Wire Heddle
Frames, Collet Hooks,
Compass Boards
Jacquard Harness Twine,
Jacquard Harness Building,
Double Scale Shafts,
Flat Steel Heddles,
Split Steel Pulleys,
Rawhide Lacing,
Talcott’s Belt Hooks,
Mill Brooms,
Beaming Paper.

GENERAL MILL SUPPLIES AND EQUIPMENTS.

ALLENTOWN MILL.

Allentown
Mill

I. A. HALL, PRroP'R,
CHAS. C. COZZENS, MGR,

Penna. Telephone, No. 133B..
Lehigh Telephone, No. 133

Belting, Pulleys,
Manufacturers’ Agents,
Mill Furnishers,

Reeds and Harness and Jacquard Harness Building for Ribhon and Broad Silk Manufacturers a Specialty,

CORRESPONDENCE SOLICITED.

PATERSON RIBBON BLOCK AND TUBE CO.

PATERSON, N. J.
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ESTABLISHED 1865 INCORPORATED 1303

JOHN W. BARLOW CO.

MANUFACTURERS OF

Loom Pickers Raw Hide Baskets
Worsted Aprons  Worsted Rolls
Leather Belting
Strapping Cotton Belting
- Spinning Tape Napper Clothing
Webhing  Linen Fire Hose

SPICKET MILL
LAWRENCE, MASS.

STODDARD

IMPORTERS OF

TEXTILE MACHINERY, MILL SUPPLIES,
EGYPTIAN COTTON AND BURLAPS

HASERICK

SOLE AMERICAN REPRESENTATIVES FOR

DOBSON & BARLOW, Ltd.
PRINCE SMITH & SON
SOCIETE ALSACIENNE DE
CONSTRUCTIONS MECANIQUES

RIGHARDS

CARVER BROS & CO., Ltd.
EGYPTIAN COTTON

ALEXANDRIA
& G 0 L}

152-8 CONGRESS ST., BOSTON

8 CURRER ST., BRADFORD, ENG.
BRANCH OFFICES
BOURSE BLDG., PHILADELPHIA
EAST FOURTH ST., CHARLOTTE, N. C.

LIVERPOOL

It Gives Satisfaction where Others Fail
MCCAFFREY PATENT ofiive LOOSE PULLEY

The best Mills IN-
SIST on having this
pulley, as it is much
better than any
other make, and
costs the machine
builder but little
extra.

Neat, Clean, Simple,
Inexpensive.

IT SAVES
TIME, OiL, TROUBLE

It may be oiled
when running at
any rate of speed
without throw-

. ing off belt. In-
dispensable for wse omn elevator frictioms, etc.,
where there is mot any chance to oil another
pulley while speed is running.

SINGLE PULLEYS FOR SALE, OR IN LOTS.

For Further Particulars, address:

JOHN McCAFFREY
LAWRENCE, MASS.

JAMES SPEED HARRY STEPHENSON

SPEED & STEPHENSON

170 Summer St., Boston, Mass.

Builders, Importers and Dealers in

TEXTILE MACHINERY

For Cotton, Woolen and Worsted
WOOL WASHERS, DRYERS, BACKWASHERS, PRE-
PARERS, GILL BOXES, BALL WINDERS, NOBLE &
LISTER COMBS, POWER BALLING CREELS, HANK
UNWINDERS, DRAWING BOXES, REDUCING AND
ROVING FRAMES.

Sole Representatives For

J. & T. BOYD, Lrv.—~Worsted Machinery, Spinning, Twisting, Spooling,
Redoubling, Etc.

HENRY HIRST & SONS, Ltp.—Woolen and Worsted Cards, Woolen Mules, Etc,

BAIRSTOW BROS.—Caps, Tubes, Spindles, Flyers, Etc.

F.H. BENTHAM, [Late Fortune & Bentham.} Comb Circles, Fallers, Gills,
Porcupines, Pins and Gill Screws.

WILSON & CO., BARNSLEY, Ltp.—High-grade, Bobbins a Specialty for
Worsted, Cotton and Silk.

S. BALEY & SONS, Lrp.—Cotton, Woolen and Worsted Card Clothing,

JAMES LEE & SONS—Combing Leathers, Hard and Soft Roller Leathers,
Picking Bands, Rubbing Leathers, Etc.

PAUL DUCATTEAU—French Combing Leathers and Rubbing Aprons, Etc.

WILLIAM HAIGH—Spindle Bands and Tape, Silk Waste Wipers, Etc.

HEARL HEATON & SONS—Emery Fillet, Grinders, Doffing Combs, Etec.

Ring Spindles, Rings, Ring Travellers, Yarn
Testers, Warp Reels, Scales, Conditioning
Ovens and Specialties.

Change Gears and Parts for above Maehinery kept
in stock and a general line of Mill Supplies.
Second-hand Woolen and Worsted
Machinery always on hand.
SPECIALTY—Worsted Machinery repaired and
rebuilt, with the latest improvements,
or altered as desired.

Mill and Machinery Valuers.
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THE J. F. & W. H. WARREN CO.

MANUFACTURERS

Oak Bark Tanned Leather Belting

Special “ B. & F.”” Mule and Cone Belting ; Silk Spinning and Stripper Belting.

Warren’s Patent 0. K.”” Folded Leather Lug Strap.
44 Vine St. WORCESTER, MASS., U. S. A.
OUTSIDE THE CARD CLOTHING COMBINE.

Manufacturers voI Card Clothing of Every Description and Machine Wire Heddles.
OUR LATEST SPECIALTY,

TWIN WIRE GERMAN HEDDLES,

Tempered Steel Twin Wire Soldered. Smoothest and Strongest Heddle Made.
No chance for Warp to Catch on Wire, or Flyings to Gollect.

SEND FOR FREE SAMPLE.
ALL REGULAR GOODS IN OUR LINE CARRIED IN STOCK FOR IMMEDIATE SHIPMENT.

HOWARD BROTHERS MFG. CO.,
WORCESTER, MASS.

HENRY K. BARNES,

Tanner and Manufacturer of

MINERAL TANNED LEATHER BELTING

STEAM AND WATERPROOF. TRADE MARK.

Try it in Your Bleachery or Dyehouse. @
b‘;:ﬂNNE;E“”DL 201 Devonshire Sttfeet, 104 Franklin Street, et
SAPRONS. B OSTON ’ MASS. 20TH CENTURY LACE.
Established 1849. S. R. MASON, Treasurer.
oSSl MASON BRUSH WORKS
& - Manufacturers and Repairers of
— hine Brush

~#_ | Mill and Machine Brushes

N vl e e,
T ] WORCESTER, MASS.
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Amerlcan Supply Co
¢ MILL FURNISHERS. =

Supplies of Every Description
« FOR =

Cotton and Woolen Mills.
LOOM HARNESS and REEDS

For Weaving All Styles of Cloth,

VARNISHED TWINE, MENDING EYES, ETC.,
WIRE HEDDLES and HEDDLE FRAMES.

This Cut represents our TAPE LEASE REED.

Oak Tanned Leather Belting

- Leather and Raw Hide Pickers,
Loom Strapping, Etc.

BOBBINS, SPOOLS and SHUTTLES, |
YARN TESTERS, SCALES and REELS,
RING TRAVELLERS and SPINNING RINGS, * |8
ROLLER, SLASHER and CLEARER CLOTHS, &
ENGLISH and DOMESTIC ROLLER SKINS, [
ROVING CANS, CARS and BOXES, HOSE
and HOSE HOUSE SUPPLIES. )

LeaTHER Picker WE are always pleased to quote prices. LOOP PICK ER

AMERICAN SUPPLY CO.

Factories at CENTRAL FALLS, R. 1., and FALL RIVER, MASS.
Office and Store, 11-13 Eddy Street, Providence, R. I.
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GLOBE MACHINE & FOUNDRY GO., Inc.

IRON FOUNDERS
and MACHINISTS

Builders of the Denn Warping Machines

Special Machinery and Pattern Work to Order

Tackawanna, Ruan & Church Streets
FRANKFORD, PHILA., PA.

KILBURN, LINCOLN & CO. |

FALL RIVER, MASS.

MAKERS OF

LOOMS

For PLAIN and FANCY WEAVING

Represented in the South by
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Woonsocket Shuttle Co.

MANUFACTURERS OF

POWER AND HAND-LOOM SHUTTLES

OF EVERY DESCRIPTION.

Sole Manufacturers of Johnston’s Patent Spring for Cop Shuttles.

1 WINTER STREET, - = - WOONSOCKET, R. L
JOHN JOHNSTON,

STEEL HEDDLE MFG CO.

1842-46 Germantown Avenue, Philadelphia.

MANUFACTURERS OF

FLAT STEEL HEDDLES FOR WEAVING
ALL GRADES OF TEXTILES.

ESTABLISHED 1848

JAS. H. BILLINGTON CO.

MANUFACTURERS OF

Power L.oom Shuttles

and Bobbins of every description for

COTTON, WOOLEN, SILK, WORSTED, CARPET
=« UPHOLSTERY TRADE.

Special attention is called to
WATERPROOF SHUTTLES FOR CARPET TRADE, JUTE, ETC,,

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTT
PATENTS { N’S CATC OR COTTON AND WOOLEN SHUTTLES,

SELF-THREADER FOR ALL KINDS OF SHUTTLES.

113 Chestnut Street, - PHILADELPHIA, PA.

CORRESPONDENCE SOLICITED.
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JAMES JACKSON & SONS,
:.zé i £

} Jacquard Machines
(Highest Improved)

Machinists Compass Boards,

Nos. 18 and 20 Albion Avenue, PATERSON, N. J.

EDW. CLEAVER WM. A. LEATHER

CLEAVER & LEATHER,
Jacquard Harness Builders

For Ribbons, Broad Silks, Tapestries, Etc.

Sole Owners and Manufacturers of

Brauch’s Patent Jacquard Harnesses,

The best and most economical of any other in use. By the
Brauch system change of harness to different counts can
be made in a few minutes at the Cumber Board. Notice
views of ‘“ Harness Contracted’’ and ‘‘ Harness Expanded.”’

Headquarters for Lingoes and Supplies.
MAIL HARNESS A SPECIALTY.

TEL.2662. |59 Madison St., PATERSON,N.J. 0

WASHING'MAGHINES AND LUSTREING MACHINES

FOR SKEIN SILK

BUILT BY '

WEBENDORFER MACHINE Co., PATERSON, N. J.

For description of these machines see pages 260, 261 and 386.
(424)
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= We have only suf-

' ficient room here to
show one of our
machines, it is a
good one.

We also make
| winders, all styles,
| as well as quillers,
| measuring devices

for looms, testing
machinery, etc.

DYNAMOS AND MOTORS,
ALL SIZES.

The Sipp Automatic Power Reel, made one, two or three flies leng. Patented March 24, 1903.

SIPP ELECTRIC & MACHINE CO.

1-3=5 Mill Street, = = PATERSON, N. J.

ATHERTON MACHINE CO,,

Successors to ROBERT ATHERTON,

GENERAL MACHINISTS,

JOBBING AND REPAIRS PROMPTLY ATTENDED TO.

Builders of Improved Silk Machinery,

WINDERS, DOUBLERS, POWER WARPERS, QUILLING
MACHINES, ETC.

RIBBON PAPER supplied and cut in all widths to order, and properly rolled.

FRANKLIN MILL,
Mill Street, - - PATERSON, N. J.
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THE MOST IMPORTANT BOOK ON TEXTILE DESIGNING EVER PUBLISHED.

Technology of Textile Design

A Practical Treatise on the Construction and Application
of Weaves for all Kinds of Textile Fabrics, Giv-
ing Also Full Particulars as to the
Analysis of Cloth.

By E. A. POSSELT.

In one Vol., Quarto. Bound in Cloth, 350 Pages, with over 1500 Illustrations.

PRICE FIVE DOLLARS.

ABSTRACT OF CONTENTS.

Division of Textile Fabrics according to their construction;—Squared Designing Paper.

FOUNDATION WEAVES:—Plain,—Twills,—Satins.

Drawing-in Drafts.

DERIVATIVE WEAVES :—Rib Weaves,—Basket Weaves,—Broken Twills,—Steep Twils
—Reclining Twills,—Curved Twills,—Combination Twills,—Corkscrews,—Entwining
Twills,—Double Twills,—Checkerboard Twills,—Fancy Twills,—Pointed Twills,—
Double Satins,—Granites,—Combination Weaves,—Color Effects.

SPECIAL SINGLE CLOTH WEAVES :—Honeycomb Weaves,—Imitation Gauze Weaves,
—One System Warp and Two Systems Filling,—Swivel Weaving,—Two Systems
Warp and One System Filling,—Lappet Weaving,—Tricots.

DOUBLE AND MORE PLY CLOTH:—Regular Double Cloth,—Worsted Coatings,—
Matelasses,—Quilts,—Rib Fabrics,—Three, Four, etc., Ply Fabrics.

PILE FABRICS:—Velveteens,—Fustians,—Corduroys,—Chinchillas,—Chenille,—Fringes,
—Velvets,—Plushes,—Tapestry Carpets,—Brussels Carpets,—Double Faced Car-
pets,—Double Pile Fabrics,—Terry Pile Fabrics,—Smyrna Carpets and Rugs,—
Imitation Turkey Carpets.

TWO PLY INGRAIN CARPETS.—GAUZE FABRICS.—THE JACQUARD MACHINE.—
GOBELIN TAPESTRY.—ANALYSIS OF TEXTILE FABRICS.

NOVELTIES IN DESIGNING :—Designing Weaves by Four Changes,—Shaded Fabrics,—
Soleil Weaves,—Check Patterns,—Crape Weaves,—Huck Patterns,—Woven Tucks,
—Crimp Stripes,—Bedford Cords,—Crocodile Cloth,—Large Diagonals,—To Increase
the Thickness of a Fabric Without Special Backing Threads,—Bracket Weaves,—
Fringes,—Pearl Edges.

ADDRESS ALL ORDERS TO

E. A. POSSELT, Publisher,
2028 Berks Street, PHILADELPHIA, PA.



OSBORN & WILSON, 54 Frankiin street, NEW YORK.

Manufacturers of the Celebrated

Diamond Jacquard Cards.

We carry a large stock constantly on hand and are prepared to fill orders for any size promptly.

FOX & LENTZ, iten seces Philadelphia, Pa.
Card Stamping and Repeating

FOR ALL TEXTILE FABRICS.
Repeating for Throwover for Fine and French Index.

VERDOL JACQUARD MACHINE
AND CARD CUTTING CO.

The latest improved Jacquard Machine sub-
stituting card by paper. Machine single lift,
rise and fall, double lift. 1. Economy of 85
per cent. on the price of card material. 2.
Lacing dispensed with. 3. Economy of 50 per
cent. on the card cutting, and 70 per cent. on
the repeating of cards. 4. Considerable econ-
omy in space required for disposing cards on
machine and storage when not in use.

5 (Hamil Mill) Cor, Market and Mill Streets, PATERSON.
3 R. MACHON, Manager. '

THE JACQUARD MACHINE ANALYZED AND EXPLAINED,

WITH AN APPENDIX ON THE PREPARATION OF JACQUARD CARDS
AND PRACTICAL HINTS TO LEARNERS OF JACQUARD DESIGNING,

By E. A. POSSELT.

The only book in the English language on this subject.
With 230 lllustrations and numerous Diagrams. In one Vol., Quarto. Bound in Cloth. Price, $3.00
The book explains the construction of the various Jacquard Machines in use; shows how

to tie-up a Jacquard Harness for the various fabrics come in contact with; explains the

Stamping, Lacing and Repeating of Jacquard Cards, giving also the principles for
Jacquard Designing. ’

That the book is now in its fourth edition readily indicates the demand for this work, it being
indispensable for any person intending to master figured Weaving and Designing.

Address all orders to E. A. POSSELT, PubliShel‘,

Comp et e o e on. 20°K 2028 Berks Street, PHILADELPHIA, PA.
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