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TOOLS FOR THE WORKSHOP.-III. 
BY I. G. BAYLEY. 

(Oontinued from issue of May 15th.) 

A ROLLER JACK. 

For moving heavy timber and other uses, a roller 
jack will be found very handy. It is easily con
structed, any amateur being able to do the black
smithing required. The framework should be made 
of oak or heavy tough wood; the roller of pepperidge 
or sour gum, a wood which will not easily split. The 
bottom face of the frameW{)rk is in the same plane, 
in other words lies flat on the ground at all points. 

The general dimensions are given for the construc-
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CONSTRUCTION OF A TRESTLE. 

FRAME CONSTRUCTION FOR GRINDSTONES_ 

tion on the sketch. The 3lh, by 2-inch braces should 
be connected to the side pieces with mortise and 
tenon joints, and" secured in place with wooden drift 
pins. Wrought-iron plates are bolted to the upper face 
of the sides, for the roller axles to wear on. These 
plates should project over the sides a little as shown, 
to take the wear of the washers on the axles. These 
washers are made from staples bent around the axles, 
which are three-quarters of an inch diameter, round 
iron. The axles are round at one end and square at 
the other; the square end being driven into the roller 
with a driving fit. The bearing ends of the axles are 
%, inch in diameter. 

TRESTLES, HORSES, OR STOOLS. 

They go by either of these names. Though simple 
enough, and at first thought almost unnecessary to 
refer to, it will be found by observation that few me
chanics have a perfectly-built trestle. 

The length should be twice the height. T1).e 3 by 
4 piece should be on edge, and it should bear squarely 
upon the end boards, which in turn should be secured 
to the legs with screws or nails. The legs should 
slant in two directions; their bearing location longi
tudinally being in line with the ends of the 3 by 4, 
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piece, as shown, so that the trestle will not tilt. 
'Full dimensions for construction are given on· the 
various views, and need not be repeated in the text 
The notches for the logs are shown in larger scale 
views, and are dimensioned in such a manner that 
no trouble need be experienced in cutting them out. 

THE SAW BUCK. 

The saw buck is made from 2lh or 3-inch stuff, 30 
inches long, half-jointed, 9 inches from one mid, as 
I1'hown, the feet being spread 24 inches out to out. 
Battens, 6 inches by 1 inch, with the top edges bear
ing squarely against the legs, secure the latter to
gether, 10 inches apart inside measurement A 3 by 
l-inch strip at the bottom on each side serves as a 
foot rest 

THE GRINDSTONE. 

The grindstone is generally purchased with frame 
complete as shown. The frame is usually 24 inches 
high by 38 inches in length, out to out of handles, 
which are made of 2lh. by l%;-inch stuff, shaped at the 
ends to llh inch diameter by 4 inches long. The legs 
are 1%, by llh. inches, spread at the base 33 inches 
one way and lllh' inches at the ends, inside dimen-
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PLAN AND END VIEWS OF THE ROLLER lACK. 

One of the sides and the bottom ar'e made of 6-inch 
wide material,' the other side being 7 inches wide, so 
that it will project below the bottom of the box 1 

inch, forming a ridge to bear against the work bench 
when. sawing. 

The positions of saw cuts should be laid out very 
accurately, in pencil first, and. when sawing them 
care taken to keep the saw over the pencil lines in 
the horizontal and vertical lines. The. sides should 
be secured to the bottom with screws or nails at 
points each side the saw cuts. It is a very good plan 
to lightly tack a narrow board to the bottom of the 
box, as indicated by the broken line, to protect it 
from the wear of the saw. 

BENCH HOOK. 

A bench hook can be made from a piece of beech 
wood 3 by 2 by 9 inches in length. Cut out as shown 
in dotted lines,' and round the ends. The saw cut 
should be ver�cal and at right angles to the cross 
piece. When one side of the hook is worn. it can be 
turned over, and the other side be used. 

A SIllPLE 
L 
METHOD OF MEASURING THE SPEED OF 

PHOTOGRAPHIC SHUTTERS. 
Quite a new principle in methods for measuring the 

speed of a photographic shutter is embodied in an 
apparatus invented by Mr. W. H. Smith of Croydon, 
England, and first shown and described at a meeting 
of the Royal Photographic Society in London re
cently. From the drawing it will be seen that the 
method dispenses with elaborate apparatus. Though 
it supplies a record on paper of the time the shutter 
remains open; no photographic operation is necessary, 
and a test can be made in a few seconds, more quickly 
than by any of the many devices suggested or' con
structed for this purpose. 

A is a glass tube through which a current of air is 
blown from a bellows or from the mouth of the oper
ator. B is a board in a small aperture, in which a 

thin light plate of mica. 0, is held by a light metal 
spring, D. To the lower side of the' mica plate is 
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aniline color. A stop, G, serves to limit the move; 

II J J 1 J I ment of the mica plate in either direction. Below 

:. .. �-_-':-':: =:"_£: : :"_�:':'-!!!_o!: '::::�_iii'::� the plate a drum,' F, cov�red with paper, is rotated 
- - at a constant known speed by means of a small motor, 
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THE MITER BOX AND THE BENCH HOOK. 

sions. The handles are spaced 9 inches apart out
side dimensions. A piece of timber 1� inches thiclli 
by 10 inches deep is bolted to. the legs at each end. 
The treadle rod and guides are made of �-inch round 
iron. The stone can be turned by hand or foot power, 
the handle being easily removed. The bearings are 
shown with the dust cap removed, to show the rollers. 
Under the stone is shown, in broken lines, a wooden 
water trough resting upon a l-inch board, which in 
turn rests upon two strips nailed to the legs. Some 
mechanics object to this manner of wetting the stone, 
claiming that it washes off all the powdered stone 
necessary for the grinding process. Instead they put 
an ordinary tin can, with a small hole punched in the 
bottom, just above the stone, allowing the water to 
drop on the stone instead of washing it. 

MITER BOX. 

Beech, a strong and durable close-grained wood, 
should be used in making a miter box. Make the 
box of 1-inch stuff, planed down to %. The length 
will yary according to whether the 60-degree miter 
cuts are used, in addition to the 45-degree and the 
right-angle cuts, in which case the box should be 
about 30 inches in length. 

such as is used for gramophone disks. 
The shutter to be tested is laid on the board. so as 

to cover' the aperture. On a current of air being 
blown through the tube, and the shutter immediately 
released, the mica plate is depressed, and the brush 
thereby caused to remain in contact with the revolv
ing drum as long as the shutter is open. The dis
tance traversed by the drum during the time the shut
ter is' open . is thus r'ecorded by a line of color; and 
if the number of revolutions made per second is 
known, the speed of the shutter is a matter of very 
simple calculation. 

Thus, supposing that the drum is 10 inches in cir
cumference and ma'kes two revolutions per second, a 
line 20 inches in length represents one second, and 
therefore a line, say, half an inch in length indicates 
a shutter speed of one-fortieth of a second. 

Owing to the enormous speed attained by air cur
rents, any error due to the distance between the shut
ter and the mica plate is extremely minute, that is 
to say, is immeasurably smalLer than the variations 
produced, in consecutive operations of shutters of cer
tain types, from changes in the temperature or the 
moisture of the atmosphere. The whole apparatus, 
exclusive of the motor for operating the drum, does 
not cost. more than a few cents. 
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A SUBSTITUTE FOR TINFOIL IN LEYDEN .TARS. 
BY REV. I. J. KAVANAUGH, 8. J. 

The deposit of silver from a mirror solution is a 
convenient and effective substitute for the tinfoil on 
the inside of Leyden jars. It lies close, and presents no 
points or sharp edges to invite a puncture of the glass. 
I have never seen this process suggested, -and, on the 
chance of its being a novelty, I submit it to you. It 
yery much enlarges one's choice of bottles, as one is 
not obliged to sacrifice a flask of good dielectric proper· 



ties because it has too narrow a mouth for convenient 
manipulation of the tinfoil. The suggestion may have 
other applications; for instance, a pair of thin glass 
test tubes, silvered in this way, serve very well in the 
construction of Regnault's hygrometer. 

The easiest way to get proper silvering solution is 
to go down to the mirror maker's with the fiasks that 
need the coating. The solution can be purchased for 
a trifle. The following formula will do very well: A. 
Rochelle salt 10 grammes in 1 liter of water. B. 
Silver nitrate 5 grammes dissolved in a little water. 
Add 3 grammes of strong ammonia gradually, so that 
the precipitate at first formed is dissolved. Add water 
enough to make 1 liter. Mix equal parts of A and B. 
The glass ought to be perfectly clean and at a tem
perature of 25 deg. or 30 deg. C. In about half an 
hour the deposit is complete. 
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WAYS TO BRACE POLES FOR PRIVATE-TELEPHONE 
LINES. 

BY THALEON BLAKE. 

The extension of telephone lines to rural districts 
is one of the real blessings modern science and busi
ness enterprise have bestowed upon the farmers. 
Most of these spurs and cross-country lines are made 
at the expense of the telephone companies; but some
times, when the number of subscribers does not war'
rant it, the prospective customers must furnish or 
erect their Qwn poles. Even if these are done by the 
companies, many boys may desire to unite their neigh
bors' houses with theirs by private telephone or tele
graph lines. Telegraphy is a fascinating study to 
boys. To those who contemplate the erection of a 
private telephone or telegraph line it may be in
formhig for them to examine these designs of two 
ways of bracing poles. In fact, the plans are worthy 
of any farmers' attentiQn who uses poles for any pur
pose whatsoever about the farm. 

It is to. be remarked, first of all, that poles get out 
of plumb and alinement be·cause of wind pressure and 
wire strain. Eliminate these two stresses upon any 

HOW TO BRACE A TELEPHONE POLE. 

pole, and unless it be located at the edge of quick
sand, or abuts a living spring of water, it will very 
likely remain erect until it decays. Fig. 1 shows a 
form of bracing that is excellent to aid a pole to with
stand the rocking effect of the wind. Most winds 
are unsteady in effort, and this accounts for so m any 
poles leaning, for the pressure of the wind comes and 
goes suddenly, each gust being followed by periods 
of lull, so that a pole rocks, swinging out with the 
gust, and back with the following lUll. The design 
is self-explanatory, and is intended for a full-sized 
pole, set seven feet in the ground. But poles to carry 
two to four wires need not be so large, either in diam
eter or in height, nor be set so deeply in the ground. 
The perpendicular braces, coupled at the top by hori
zontal timbers, are efficient to withstand the rocking 
effect of the pole. The oblique braces are also valu
able assistants. Strange as it may appear, when 
oblique braces are used alone, they tend to lift a pole 
out of the earth as it rocks back and forth. The 
horizontal braces do not have this tendency. Per
haps children have observed that their swing poles, 
when braced by oblique braces only, have gradually 
become loosened and lifted by swinging. This sys
tem of bracing poles, therefore, is to be recommended 
for children's swings. The . design shows the parts 
well proportioned, and they may be proportionally 
reduced in dimensions in working them out. 

Fig. 2 shows how cement may be substituted for 
wooden braces at a bend of· the line where the wind 
and wire strains are not too severe. The hole in the 
ground is dug obliquely, the pole is set upright, and 
the triangular spaces on both sides are fllled with 
cement. Odd-shaped poles, should it be necessary, 
may be used anywhere when p�operly braced. One 
good way of bracing such a pole is portrayed in Fig. 3. 
A toe of cement may b e  extended into the ground 
to give the cement a "grip." If it is still required 
to have a stronger support, a wooden brace may be 
affixed as shown, its bottom resting on a large flat 
stone, with or without a cement )lInding. 

By either of these methods, a private line of tele-
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phone or telegraph wires can be maintained against 
the ·blasts of Boreas himself, whether the old mytho
logical god blows hot or cold, hard or easy. 

. .. ' . 
THE DRIVING OF A .NAIL. 

BY We D. GRAVES. 

The driving of a nail is deemed so simple a matter, 
that inability to do the job is often spoken of as 
though typifying entire lack of mechanical ability; 
yet it may be that some skilled mechanics have some
thing to learn in regard to this elementary operation. 

Fig. 1.--NAILING A BUTT JOINT. 

It usually takes a woodworker's apprentice a year or 
more to learn that he doesn't know how. 

A ·fledgeling mechanic, who spoke sneeringly of a 
man whom he heard using several blows of the ham
mer to drive a shingle nail, was somewhat crestfallen 
when told that the nail would hold better when driven 
"home" by several light taps, than when driven by 
one heavy one. 

"Why?" he asked, in surprise. 
"Because," said the other, "when you drive a nail 

home with a heavy blow, it is apt to rebound a [rifle, 
loosening the grip of the wood fibers on it. Drive it' 
almost down, if you will, with as hard blows as you 
wish, but flnish the job with several light blows." 

One who thinks that the driving of a nail simply 
consists in getting the whole length of it out of sight, 
has little conception of the real nature of the opera
tion. A nail driven by an expert will often hold sev
eral times as much as one ill driven; while, too, it 
is Qften made to draw the parts into place. If you 
have ever watched a mechanic driving nails, you have 
doubtless noted that he rarely drives one at right 
angles with the face of the wotkl. There is a reason 
for this. Suppose that he is nailing the "sheeting" 
on the frame of a building, and desires to draw the 
board down tightly against the one below it; he 
points the nail downward, and a few well-considered 
blows at the last produce the desired effect. If the 
board is bent edgewise, so that much force is re
quired, probably he will start the nail in the upper 
edge, pointing very sharply downward. Again, two 
nails driven in a board at different angles will hold it 
in place much more firmly than the same nails would 
if they were driven in at right angles with the face 

'of the board. 
Did you ever notice that, in driving a nail in very 

hard wood, one man will do it successfully, while 
another succeeds only in doubling the nail up before 
the point has fairly entered the wood? The differ-

Fig. 2.-lIIETHODS OF CLINCHING A NAIL. 

ence lies in the fact that the expert strikes the nail 
fairly, and not too hard, "coaxing" it in; while the 
other strikes too hard and with indirection. It may 
be profitably mentioned, right here, that in driving a 
nail into very hard wood, it is usually profitable to 
dip the end into oil or grease. This will not sensi
bly interfere with the holding qualities of the nail, 
while it will very materially facilitate its driving. 

In order that a nail may hold its best, it is neces
sary that the pieces it penetrates should be in close 
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contact. A few well-judged taps of the hammer at 
the finish will serve to bring about this contact; 
while a heavy, ill-judged blow often destroys it, on 
account of the rebound . 

So, too, the direction in which a nail goes is gov
erned, not merely by the direction in which it is 

started, but very largely by the shape of the pOint. 
You have doubtless noticed how a horseshoe nail, by 
having a chisel point, is made to swerve and to come 
out of the hoof but little above the shoe. By filing 
the point of a nail off� o,a. one side, it may readily be 
made to take a curved course in driving, or the same 
result may be attained by bending the point slightly 
with the claws of the hammer. The photograph, Fig. 
1, shows how two boards may be secured, edge to 
edge, by nails bent in this way. 

In driving a clinch nail, there is room for the exer
cise of some skill. In Fig. 2 the central figure is that 
of a clinch nail driven down onto a hard surface, thus 
being driven and clinched at the same operation. It 

will be noted that it is bent in the middle, "crippled," 
thus loosened in the wood and deprived of much of its 
holding capacity. At the left and right are. nails' 
which were flrst driven through the wood, and had 
the points bent over afterward, while a heavy ham
mer, or the like, WaS held against the head. The one 
on the left was careleSSly bent, leaving a clinch which 
will straighten easily; while the one at the right was 
first bent over a trifle at the exkeme point, then 
hammered firmly down. By the latter method, it will 
be seen, the point is driven into the wood, and thus 
more securely held in place. 

... ," 
SCROLL-SAW GUIDE. 

BY W. AND K. PARKHURST. 

The object of the device here illustrated is to enable 
one to obtain a true edge with a scroll saw. 

On the saw plate is clamped a semicircular guide, 
by means of two thumbscrews. The guide plate should 
be raised from the saw-plate about � Qf an inch by 
running several washers on the screws between the 

SCROLL-SAW GUIDE, 

two plates, so that the article to be cut may be slid 
under the guide, as is hereafter explained. Two slots 
about 3 inches long should be made in the guide to 
receive the screws and permit adjustment of the 
plate. 

A strip of l,4-inch walnut about two feet long and one 
inch wide is procured and a quarter inch slot is cut 
in it extending nearly its entire length. A thumb
screw is fitted to run in this grQOVe and engages a 
block which is adapted to slide along the under side 
of the strip. At one end of the strip a permanent 
block is fastened. 

To make a straight cut in a board at any pre
scribed angle with Qne of its edges the walnut strip is 
fitted to it parallel to the line of the desired cut and 
so that the two opposite extremities of the board are 
clamped between the permanent blqck and the ad
justable block. The guide plate is then clamped in 
position.. its edge parallel to the plane of 
the saw, at such a distance that when 
the strip is placed against the edge of 
the guide, the saw will exactly coincide 
with the line to be sawed. 
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GAGE FOR AUGERS. 
BY L. G. HANDY. 

When boring a number of holes to the 
same depth, it is of considerable advan
tage to have some means for marking 
positively the extent to which the bit 
should penetrate the wood. The accom
panying engraving illustrates a very 
simple attachment for this purpose. It 
consists of a piece of soft iron or copper 
wire about 8 inches long, bent double 
and formed with a foot at the top end. 
Wind the free ends tightly about the au
ger as shown. .The gage will be adjust
able. When using be careful not to 
bring the foot into actual contact with 
the edge 'of the hole. 

GAGE FOB 
AUGERS, 
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