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FOREWORD

It seems curious that the saw—so essential a factor in man’s develop-
ment, so intimately interwoven with the progress of civilization, so absolutely
indispensable today—has had so little attention from historians.

While the history of the modern saw is more or less a history of the devel-
opment of the business of Henry Disston & Sons, yet to obtain a record, at
once comprehensive and accurate, of this most useful of implements, exten-
sive investigations into its origin and early development were instituted.
Museums, private collections and musty old records everywhere were delved
into for information, and the result constitutes the only complete history of
the saw ever compiled in one volume.

However, as with all pioneer undertakings of like magnitude, with no
guide to follow save the pattern devised from its own discoveries, it is entirely
likely that this work is not without defect. Such slight omissions as may be
brought to light by its wide circulation will, it is hoped, be passed in tolerance
in view of the difficulties attending its compilation.
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THE SAW N HISTORY
PART ONE .
The Ancient 83w

The saw is one of the most ancient tools known to inarr._,It antedates
civilization. Its use dates back to the Neolithic or later stone’age, before
the dis((i:overy of metals, when only the crudest of implemerts were con-
structed. R

The bronze age, with its progress of mankind toward civilization, brougkt ,
a corresponding development in the saw. While the length and form of the’
stone saws of the earlier period were determined largely by accident, brofize
permitted of manipulation into desired shapes, and its introduction marked a

.

distinct improvement in form. As the
ancients’ knowledge of metals increased,
iron was used in tool construction, especi-
ally in that of saws, and this period may
be considered the genesis of modern saw-
making.

It is generally conceded that nature
provided the examples which inspired the
invention of saws. Some investigators
claim the saw-fish (Fig. 1) as the first type;
others, the wasp (Fig. 2), with the saw-like
action of its serrated sting.

A Grecian fable describing the origin of
the saw relates how Talus (or Perdix), having
found the jawbone of a fish (according to
some authorities a serpent), produced an imi-
tation by cutting teeth in iron. While the Grecian claim to discovery is un-
backed by historical authority, such an origin seems probable.

Saws appear not to have been known in the time of Homer, for in the
minute description of the building by Ulysses of his ship, no mention of them
is made, although if this tool had been known, Calypso could have supplied
it as easily as she did the axe, adze, augers and other tools. Probably the
Greeks, like other nations, borrowed the saw from the Egyptians, on whose
sculptures it appeared at a very early period.
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The few specimens of prehistoric saws existing in the museums of Europe
and America enable us to judge of the character and method of use of the
primitive types. The saws of the bonze age, of which a number of typical
specimens have been found, more nearly approach the forms with which we
are familiar. Still more modern forms were.dyveloped as the iron age suc-
ceeded the bronze age, and some iron saws.that. date to Biblical times and
beyond might, but for their inferior mattrial-ghd workmanshin. be taken
as models for more
modern imple-
ments.

Indisputable
evidence that
bronze saws with
jewelled teeth ... ..
were used by the™- -
ancient Egyptian for cutting the hardest stone was discovered by the
eminent Egyxt'ol\)gist, Prof. W. M. Flinders Petrie. Sir Austen Henry
Sayard, thJ.Assyriologist, found at Nimroud near Nineveh, a two-handled,
iron saw (ki%.3), 3 ft. 8 in. long by 4% in. wide (dimensions similar to those of
the present day saw). Saws are mentioned in the Bible. It is said that
Chrshkiab martyrs in the days of persecution were “sawn asunder.” Grecian
‘vaipehifers used saws not unlike those of today. A painting discovered at
Hérculaneum depicts two genii at the end of a bench operating a saw (Fig. 4)
resembling the modern frame saw, while a drawing found upon an ancient
tomb shows a saw (Fig. 5) almost identical with the bucksaw of today. Cicero,
in his oration for Cluenthius, mentions an ingenious saw with which a thief
cut out the bottom of a chest. Pliny states that saws were used by the ancient
Belgz for cutting building-stone.

The earliest prehistoric saws were simply small flakes of flint, notched by
chipping. Rarely more than 3 inches long, with irregular teeth of doubtful
- sharpness and held between thumb and finger, these saws had very limited
cutting-power. They were used chiefly in the manufacture of ornaments
from bone and soft stones. Excellent specimens found
in the north of England are shown in Figs. 6 and 7.
Greenwell, in his “British Barrows,” says of Fig. 7:

“This instrument is very like a lance point, sharp-
ened and thin at the base, where it was fastened to
the haft; but from the many tceth at regular distances

from each other, I am disposed to think it
has probably been a saw.’
Flint saws have been discovered in the
caves of the ‘“reindeer period” in France, in
- the Kjokken-Moddings (ancient stone heaps)
of Denmark and Sweden, in the lake dwel-
lings of Switzerland and northern
lta% , and practically throughout
Europe. The smallest discovered
is 1} inches in length and none has
been found longer than 93 inches.

Figs. 8, 9 and 10 illustrate
some of the primitive types. Fig.
9 appears to have been used both
as a knife and a saw, and there are
indications that some of the speci-
mens once had wooden handles.

The stone-age man’s ingenuity
increased with his needs, and he
discovered that by mounting his
serrated flint chips in a groove
formed in a stock of wood he




obtained a more serviceable tool. The finest specimen of this type (Fig.11)
was found in the prehistoric region at Polada in northern Italy. Four sepa-
rate flint flakes are cemented into the wooden casing with asphalt. Swiss
archeologists declare the shape of the handles indicates that this was made
for the use of a left-handed man.
A similar saw was found in a lake
dwelling at Vinelz, Switzerland.
Mounted specimens of prehistoric
man’s handiwork are necessarily
rare because of the perishable
nature of wood.

In Scandinavia, where flint is
found in large blocks, the primitive
saws were larger and half-moon
shaped (Fig. 12). The teeth are
on the straight edge, which is from .
4 to 7 inches long. Fig. 5

Dr. Schlieman found flint saws ’
in abundance during his extensive excavations on the site of ancient Troy.

The universal development of this implement under pressure of neces-
sity is seen in the fact that the South Sea Islanders (far from the northern
European mentioned) made a saw from sharks’ teeth, the Carib Indians used
notched shells, while the ancient Mexicans used a voleanic rock called Obsidian
for saw teeth.

Specimens of the bronze saws which supplanted those of stone are rare,
not more than about thirty having been found in all Europe. A perfect

Fig. 6 Fig. 7

Fig. 10

blade about 9 inches long (Fig. 13) was taken from a lake dwelling at Moerm-
gen, Switzerland. Others have been found in France, Spain, Hungary, Italy
and Sweden, and in the last named country was found a stone mold for cast-
ing bronze saws, in which four could be cast at once (Fig. 14). The variety
of other sharp tools made during the bronze age better adapted to the require-
n}]lentslof that period probably accounts for the rarity of metal saws among
the relics.

The Hebrews used saws for cutting both wood and stone as indicated in
I Kings 7 : 9, which refers to “costly stones, according to the measures of
hewed stones, sawed with saws, etc.” Pliny believed that sawn slabs com-
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posed the marble facing of the palace of Mausolus, King of Caria (350 B. C.).
References by other ancient authors carry both types of saws back to the
greatest antiquity. Prisoners of war, especially noblemen, were sometimes
executed with iron saws, as mentioned in the Bible and elsewhere (II Samuel
12 :31: “And he brought forth the people that were therein, and put them
under saws, ete.”’). This was the fate of the prophet Isaiah, under King
Manassel, according to the writings of the church fathers, Justin Martyr,
Origen, Epiphanius and Sactantius. This terrible punishment was known
to other ancient nations, notably the Egyptians, Persians and Thracians, and
in a few instances was inflicted upon Jews under Roman emperors. Ancient

Fig. 11

and Egyptian saws, so far as learned, were single handled, although St. James
has been thought to allude to circular saws. Flinders Petrie’s findings indi-
cate, however, that this reference was probably to stone-cutting saws.

As with modern Oriental saws, those of the ancient Egyptians are sup-
posed, from the illustrations, to have had the teeth inclined toward the
handle—cutting on the pull—although this is not invariably the rule. The
predominant type was constructed of a bronze blade attached to a handle
with what appear to be leathern thongs. However, the British Museum
has specimens with tangs for inserting into the handle, as with the modern
knife. Double saws, strained with a cord, were in use by the Romans.
The Egyptians placed the wood to be sawed perPendicularly in a sort of frame
and cut downward. The saws ‘“‘under’” or ‘“in” which David is said to have
placed his captives were of iron. A case
of “sawing asunder” by placing the crimi-
nals between boards and beginning at the
head, is mentioned by Shaw in “Travels.”

Egyptian Sawyer at Work
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Although one of the simplest and oldest of tools, it was not until the
last two or three centuries that the saw attained its universal importance.
Iron was necessary in its construction. Stone saws had no real value and those
of bronze were little better. Moreover, bronze adapted itself so readily to
edged-tool construction that these practically supplanted the saw. Many
savage races and even the comparatively civilized South American aborigines
never knew the saw. Beckmann states that: ‘“In early periods, the trunks
of trees were split with wedges into as many thin pieces as possible; and if
it was found necessary to have these still thinner, they were hewn on both
sides to proper size.” And this wasteful process has continued in use to
comparatively
recent times in
countries where
wood is abun-
dant.

The final im-
provements
which the saw
received in Fig. 12
ancient times .
brought it to a
close approxima-
tion of some of
the forms in
which we now
use it. Beside Fig. 13
engraving from
an ancient painting shown in Fig. 4, Montfaucon gives, from Gruter, represen-
tations of two kinds of saw—one with a round handle, the other with a high
wooden frame.

The invention of steel was a powerful stimulant in the development
of the saw. The date of its discovery is lost in the past. Hesiod in 850 B. C.
refers to “‘bright iron” and “block iron,” and Eyelsiel in 600 B. C. to “bright
iron.” This latter undoubtedly was a low grade steel.

The mention of its importation from Chalybes to Grecce is the first
authentic mention of steel. From ancient history we learn of the wonderful
Persian and Damascene sword-blades of steel (335 B. C.), while Diodorus, a

Greek, wrote in 50 B. C. of the
Celtiberians as being ‘“armed with
weapons of excellent temper.”
Ancient paintings and other
discoveries show the Egyptians to
have been familiar with steel in
representations of similar tools.
Blue and red seemingly distin-
guished between steel and bronze.
In 1874 an iron wedge or plate was
discovered embedded in the masonry
of the Great Pyramid, proving that
the Egyptians produced and wrought
Fig. 14 iron 5400 years ago in the time of
King Cheops.

Translations of the original Secriptures mention both iron and steel—
“iron,” however, probably being really steel.

Steel is the only metal which could withstand the manipulation and
strains in the manufacture and use of saws, and its employment is largely
responsible for the wonderful development in the saw-making art.



Japanese Sawyer at Work
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PART TWO

Beginnings of the Modern Saw

In their modern adaptations, the many kinds of saws may be divided
into two general classes, viz., reciprocating and continuous action. As
examples—the handsaw (reciprocating), circular and band-saws (continuous).
Reciprocating saws are naturally the oldest variety and more are in use than
all others combined. This type may be again divided into “rip’’sand ‘“‘cross-
cut” saws. These are used respectively parallel with and at right angles to
the “grain” or direction of the fibres. There are hundreds of styles of these
saws in common use, each for a specific kind of work. In general, handsaws

cut on the

“push” —Jap-

anese and some

other Oriental

saws being ex-

Fig. 15 ceptions, con-

structed to cut

on the “pull.” Fig. 15 illustrates a Japanese saw, similar in appearance to
a butcher’s cleaver, with a long straight handle into which the shank‘pnr” tang

modern uses Fig. 16

of this type of

saw comprise the cutting of all kinds of flat circular forms—button-blanks,

corks, sheaves for blocks, etc.—as well as staves for barrels, tubs, buckets, etc.
The development of the saw has been more rapid in comparatively recent

times than in any other period. The real beginning of modern wood-cutting

types dated from the introduction of the power mill—the ordinary reciprocat-

ing up and down paving the way for later improvement. Crude as were these

old-fashioned upright saws, they were a big improvement over the previous

1
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Type of Early Double Saw Mill

The early circular saws were very
crude, with square mandrel holes, and
were made only to special order. From
1840, however, progress was rapid—the
development of the inserted tooth at
about this time heing one of the greatest
progressive strides ever taken in saw-
making.

No really satisfactory method of
holding the teeth in place was devised
until 1859, when a man named Spaulding,
while experimenting in Sacramento, Cal.,
discovered that curved sockets would hold
the teeth firmly and securely. This
method protects the plate also by re-
ducing the tendency to crack.

The problem still confronted the
sawmakers, however, of reducing the time
and power consumed, as well as the waste
in sawdust, in converting logs into boards.
Eventually, the perfecting of the band-
saw proved to be the solution.

William Newberry of London, Eng-
land, patented the first endless band-saw
in 1808, although his machine was never
developed further than the model sub-
mitted to the Patent Office. Although
Newberry was the first of modern times
to see the possibilities of the band-saw,
he cannot justly be said to have origi-
nated it. Archzologists have brought
to light proof that in numerous instances
the band-saw had heen brought very
nearly to its present form by ancient
peoples. Then, too, in the patent papers
of Sir Samuel Bentham in 1791 and 1793

14

Early Types of Inserted Teeth for
Circular Saws



are many modern forerunners of distinctly modern saws. The great difficulty,
however, in making a smooth, strong joint in the steel band was a stumbling-
block which arrested practical development until Newberry’s time.
To Perine, of Paris, is due the credit for the improvements which made the
general use of the band-saw possible.
The old difficulty in joining the
blade so that it would run over the
wheels without breaking was not
overcome until nearly forty years
after Newberry gave this type of
saw to the world. Then, about
1846, a Mlle. Crepin, a French
woman of great mechanical genius,
secured in France a patent on a
machine similar to Newberry’s.
This patent was later obtained by
Perine, and the saw greatly im-
prove(i by him—a suitable joint
was perfected and the band-saw
became a practical reality.

The next important improve-

ments were by Thouard, also of

France, in 1842, when he put the

band-saw on a commercially prac-

tical form, but it was not until

Perine’s final improvements were

made that it became profitable for
Original Band-Saw of 1808 general use.

These old band-saws, although
giving increased output over the up-and-down gang saws and circular saws
of the day, were quite small, crude
and limited in their work. The fol-
lowing typical incident shows the
skepticism with which they were
received :

About 1860 a man named Mec
Cormick purchased a band-saw in
England. After a very short while
in service it was removed because
it did not do the work expected
(probably because of unskillful man-
agement). For many years afterward
it surmounted the McCormick gar-
den fence as a pointed reminder to
unruly boys to keep out of the
melon patch.

One feature of the band-saw
which rapidly popularized it with
the mill-men was its thinness, which
meant smaller kerf and more boards
from a log than with any other
type of saw.

The fear at first felt by the
operators of this type of saw soon
passed, and as its use extended,
improvements came rapidly.

The large proportions and per-
fection of form of the present-day
band-saws are strikingly shown in
comparison with those even of S0  One of the first Band-Saw Machines for Mills
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recent a period as
1876. A 6-inch band-
saw exhibited then at
the Centennial Expo-
sition by Henry Diss-
ton & Sons was con-
sidered a wonder; to-
day the same firm is
regularly making 18-
inch band-saws —
many of them toothed
on both edges to cut
the log coming and
going.

This up-to-date,
speedy band-saw has
increased the produc-
tivity of mills to a
point never dreamed
of by the mill-man of

One of the first Horizontal Band-Saws

bygone days. To Henry Disston & Sons is due in no small part this modern
development. Their improved equipment and methods of manufacture have
added much to the efficiency of the saw. Through the medium of Disston
band-saws the heavy demands on a modern lumber mill are easily met, and
so the old-time quest for a more efficient type of saw has ended.

An Early Mill
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on the front side, in addition to feeding the cant through, hold it up tight to
the vertical table or straight edge by air pressure.

The Band Slabber is made of two Band Saws, a right and left, through
which the log is run, a screw mechanism being used to adjust the saws accord-
ing to the size log to be cut. The log to be cut is dropped into a V-shaped
trough, which automatically centers it, while an endless chain feeds it to the
saw. As it passes between these two saws the two sides are taken off simul-
taneously. .

Mills are known as Right- or Left-hand Mills, according to the side from
which the log is fed to the saw. In ordering a Band Saw it is always necessary
to state whether it is for a Right- or Left-hand Mill. In a Right-hand Band

Fig. 24

Saw the teeth run down to the right as you stand facing the saw, and the

reverse in a left-hand saw. This is accomplished in a very simple manner

gy turning the ends of the band either to the right or left before making the
raze.

Band Saws, like Circular Saws, are employed to cut a great variety of
materials in addition to wood. Among these are: Slate, Fibre-board, Paper,
Bone, Meat, Hard Rubber, Ivory, Asbestos, Magnesia, Horn, Amber, Cloth,
Bronze, Brass, Copper, Aluminum, Nickel, Iron, Steel, Carbon, Ice, Celluloid,
Tale, Camphor, Mica, Pearl, Shell, and Cardboard.

» When you consider that the modern Band Saw travels at the speed of
about 1} miles per minute—or faster than the fastest express train—that in
connection with its width it is extraordinarily thin, you will have some idea
of the strain to which it is subjected, and a better conception of the wonderful
quality of the steel that has made the production of these saws possible.

The Band Saw, which remains today in practically the same form as
when invented, is still the last word in saw efficiency. It is in the perfecting
of a suitable steel to withstand the successive bending and straightening while
in operation, the making of a proper joint or ‘“braze,” and the improvement
in the form of the tecth that modern advances have been made.

It is hardly safe to predict what may be developed in the way of improve-
ments to the saws at present manufactured, but it is difficult to conceive of
anything which will surpass the material, construction, and operation of the
Band Saw as now used, and to Henry Disston & Sons is due, in no small
measure, the final attainment of this high efficiency.
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Previously were described those types of saws—both reciprocating and
continuous action—employed in sawing wood; also certain reciprocating types
for metal cutting, viz.: Hand Hack Saws. The next in order and final group
is that class of Metal-cutting Discs and Saws of continuous action, driven by
power.

Powerful and rapid as may be the action of saws in severing wood, still
it is not so -strikingly wonderful nor so appealing to the mind mechanically
inclined as is the cutting or dividing of hard metals by means of a saw blade.

To the uninitiated 1t would seem an impossible feat for a revolving, com-
paratively thin blade to drive its way through a mass of iron or steel without

Monarch Teeth and Section of Saw

being shattered or stripping off the teeth. But such has been the advance-
ment in the construction of these saws and the steel used in their manufacture
that this seemingly impossible task is easily and quickly performed.

It is not so many years ago that the working of metal to size was done
by what would now be considered a very crude, laborious and expensive
method. It was usually done in a blacksmith shop, the smaller work being
forged to shape, the larger sheared off and dressed up with a file, while in such
cases where joints or mitres were required on beams, girders, etc., the work
was sheared to length, the required angle then cut on a planer or shaper.
This method afterward gave way to the adoption of special shears, though
this did not give an accurate angle and necessitated further work of dressing
off. All of these methods consumed considerable time.

The use of the Circular, Band and Hand Metal-cutting Saws has rendered
possible to a greater extent the employment of metals in the trades, as modern
appliances for shaping and cutting with this class of tool have reduced to a
nominal figure the hitherto prohibitive cost, the work now being done with
comparative ease. .

As iron and steel construction work, etc., increased, corresponding im-
provements were made in the manufacture of saws looking to greater effi-
ciency and durability. This, in turn, necessitated the making of a steel which,
when manufactured into saws, would withstand the tremendous heat and
shock of cutting metal, and still retain its temper and cutting qualities.

As an outcome of many careful and painstaking experiments, in which
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size.
These Friction
Discs, as they are
Royal Teeth, and Section of Saw sometimes called,
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View of socket showing screw for
regulating the height of tooth

Section of Premier Metal Cutting Saw
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being made of High-speed Steel and weighing 1 pound; the wedge weighed
3 pOl(lind, thus making a total weight for the teeth and wedges alone of 84
ounds. .

P The wonderful achievements of the Premier Saw make worth while the

time, thought and expense given to its invention and improvement.

The New Disston Spiral Inserted Tooth Saw for cutting all but the
heaviest metals is another step toward efficiency and economy. As a thin
b}ade is used, first cost is lower, and as less metal is cut this saw is economical
of power.

This new saw is of a high Carbon Crucible Steel, hardened and tempered
plate, with High S Steel teeth, all of Disston manufacture.

Teeth adjusted and set in place on a spiral to secure necessary amount
of clearance in cut. The combinations of teeth are formed to give the best
results in cutting various kinds, sizes and shapes of stock.

Teeth are held in place with wedges. The teeth can be easily dressed with-
out removing from saw. It is only necessary to dress fronts of teeth to secure
desired results.

In the lighter work of metal sawing Band Saws are used for the reason
that small pieces can be fed by hand instead of being clamped, and thus the
work is quickly accomplished.

For some years the Band Saws used for this work were hardened through-
out, but this did not permit making them as hard as was required for cutting
metal, owing to the fact that extremely hard bands would not stand the
bending and straightening in going over the wheels.

Early in the eighties the first so-called Flexible or Soft-back Band Saws
were made. These were extremely hard on the tooth-edge and from there to
the back were not hardened, but left in the soft state. Thus was overcome
the difficulty in the running, and not only that, but they cost less to make, and
the user profits by this as well as the fact that the saws last longer and accom-
plish more work.

The Soft-back Band Saws, of course, are toothed, sharpened and set
before being hardened.

They are usually made of narrow width, from } to 2 inch, and from 25
gauge, or .025, to 21 gauge, or .32, in thickness. In length they vary accord-
ing to requirements.

This type of saw was first used to cut shapes and forms out of sheet iron,
but is now used by manufacturers of castings, machines, bronze castings,
ship and engine builders, foundries, etc.

In closing this description of Metal-cutting Saws and referring particu-
larly to the larger saws, it is fitting to remark that the advance of modern
methods has been great in the working and use of iron and steel. While the
saw has contributed its share in no small measure toward this advancement,
still due credit must be given the manufacturers of the machines, in which
many improvements have been effected, making possible the attainment of
highest efficiency and results.

The description of metal-cutting saws brings to a close the story of the
modern types of saws—that is, the saws we see in use about us today—and
concludes the history of the saw.

If, in the light of what we have been reading, we look backward again
to those crude, roughened stones which primal man used before history was
written, it is amazing to see the wonderful advances saws have made in a
comparatively short span of time. When we observe the ease with which
the teeth of a modern saw cut through a lo§ or plank, the mind is inevitably
led to make comparisons, and it seems almost inconceivable to us that a
man armed only with one of the primitive stone saws of antiquity could even
dent a piece of wood—much less cut it off.

But great as is the variety, and wonderful the construction of modern
saws, there are none which better illustrates the vast advances made, nor
draw a stronger contrast between the saw as it was and as it is today, than
the modern mill saw.
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The present-day Band Saw, ranging from 40 to 60 feet in length, and
12 to 18 inches in width, slipping through massive logs with a speed greater
than that of an express train, has become such an every-day matter that
few realize what it means to the world, or what the saw-maker has done
for humanity.

There is no doubt that this history, which, brief as it is, comprises all
that is known of the saw from the beginning to the present day, will open the
eyes of even the millmen themselves to the powerful place which their business
occupies among the world’s industries, and increase their respect for the men
who have strived through the passing years to perfect the Band and Circular
Saw to the point where they Igocame capable of performing the work which
they do today. There is no class of men more deserving of the regard and
praise of mankind, or more entitled to the credit for the great advances of
civilization, than the men who design and manufacture saws. The truth of
this will be more readily realized when it is stated that there is no productive
activity today which at some stage of its development does not require the
use of one or more suitably constructed saws.

It is to the lumber mills, then, that one must look for the highest and
greatest development of the saw. While Hand Saws, and the many other
special forms oF saws have increased in variety, efficiency, and appropriate-
ness, the advances have been made chiefly in slight alterations in design, and
the improvement of materials and processes. With the Band and Circular
Mill Saws, on the other hand, we find a steady advance in size and efficiency,
as well as in all the other attributes.

Could the millman of other days who struggled with his up-and-down
saw, and his crude Circular Saw of improper tension and limited diameter,
return today to witness the sawing operations of the big modern mills with
their gangs of Band and Circular Saws, he would be astounded.

These mills of today, employing huge Band and Circular Saws, should
be compared in your mind’s eye to the prehistoric man seated under a forest
tree, and devoting many hours of arduous labor to the severing of a piece of
wood that would appear to modern eyes ridiculously small in contrast to the
effort required.

These great plants represent the final development of the saw as known
today. What the future may bring forth it is hardly safe to predict, but with
our present knowledge of materials and mechanical stresses 1t seems as if we
were approaching the limit, and that these mills, and the saws they run, will
stand for all time as among the greatest achievements of the saw-maker’s art.



On Enthusiasm

The progress of any work is
governed largely by the enthusi-
asm with which it is done. Es-
pecially is this so in the case of
young persons during the forma-
tive period of their careers.
Nothing inspires and maintains
enthusiasm like success—nothing
is so discouraging as repeated
failure.

Give a manual training pupil
the right equipment—the right
tools to produce good work ; let
him learn the satisfaction of ac-
complishment, and he will be fired
with enthusiasm and interest in
his work, impossible under the
handicap of inferior tools.

Let him have the tools that the
skilled artisans,in his chosen line
of work use and he will regard
his work as a serious business
proposition.

Disston saws and tools have
set the highest standard of quality
for three-quarters of a century.
They are the choice of skilled
mechanics. They are the logical
preference of the instructor who
realizes the value of success as
an incentive to progress in his
classes.
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Disston Standard Shop Equipment

No. 804 Gauge

Made of hardwood ; oval head, with brass screw ; two brass strips,
inlaid in the face. Steel point. The oval shape of the head enables the
student more easily to manipulate the gauge.

No. 9 Screw Driver

Crucible Steel blade, carefully

m: - —u hardened and tempered, finished
bright. Tang extends through

handle, capped end. Handle, with

Rubberoid finish, affords strong and comfortable grip. Long, heavy steel

ferrule. Rivet extends through ferrule, handle and tang, and is headed
on both ends. A strong, durable screw driver.

D-20 Hand Saw

The lighter weight of this
saw, also its excellent balance,
makeit a favorite with mechanics.
Well adapted for use in the
shop-room.

No. 80 Cabinet Saw

One edge toothed 10 points

for cross-cutting. 3ie-inchhole
in end for hanging up saw.

The blade is securely fast-
» ened in handle by the lever
tightener, which permits a quick reversal of the handle to one side or the
other according to the tooth-edge to be used.

Especially adapted for fine work, such as cabinet, pattern making,
mitering, etc.

forripping ; the other, 15 points
TR

No. 14 Back Saw

One edge toothed 9 points for ripping ; the other, 13 points for cross-

cutting. Heavy steel back, wing-nut and lever adjustment.

Adapted for tenon-
ing,shouldering,dove-
tailing, cog cutting,
or any purpose where
a definite depth of cut
is desired.

All Disston Tools Fully Warranted
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Disston Standlard Shop Equipment

No. 5% Try Square

Iron stock, nickel plated, temperec
ated in }4ths. Perfectly true, inside ar

£
Usuauy rurnisnea witn teetn IOT
cross-cutting, but can be made with
rip teeth if desired.

D-8 Hand Saw

The ofiginal Skewback Saw, i
andl::lhe most popular saw in the T
world. sl ﬁm
oy el J

The peculiar shape of the butt [
or heel, together with the method
of fastening the polished apple .
wood handle permits full sweep of the saw without catching in the work.

Triumph Saw Set

A double plunger construction
serves to grip the saw blade firmly
while the tooth is being set. This
feature, with the visible, open-
head design prevents slipping and
insures accurate, uniform work.

No. 28 for hand and rip saws; No. 280 for back and fine tooth saws.

No. 3645 Hack Saw Frame

Polished apple handle. Nickel-
plated frame, adjustable by half
inches, to take in blades 8 to 12 &
inches. Reversible stretchers, will .
not fall out while re-adjusting. Ll g
The shape of the handle and its T )
application to the frame, insures complete control and does more
accurate work.

Disston Files

Made of Disston Crucible Steel, carefully forged. Hardened by our
Improved Process. Correctly shaped teeth. The most durable files on
the market. Made in every shape and size and cut.

>

All Disston Tools Fully Warranted
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