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AN ATMOSPHERIC INCUBATOR: HOW TO MAKE AND WORK IT.
1g. 1.—Longitudinal Sectlon, Fig. 2.—Cross Section. Fig. 8. —Plan. ' Fig. 4—Plan of Top. Fig.b5.—Alternative Method of Jointing Corners. Figs.6,7,8,9.

—Fillets for Bgg Trays Flg. 10.—Machine complete, from P h , 11,—Top of '
Scale, 2 in. 0 1 ft., except Figs, 5, 10, and 11. : e bl p of Lamp Flue, with Tripod and Regulator Rod Guide.
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AN ATMOSPHERIC INCUBATOR : HOW
TO MAKE AND WORK IT.
BY LEGHORN.

el

INTRODUCTION — GENERAL PRINCIPLES — ADVAN-
TAGES —CASE —FITTINGS —REGULATOR— LAMP
—WoORKING—CONCLUSION.

Introduction.—My object in writing this
paper (in fulfilment of my promise 1n No.
99, Yol. IL, to describe a simple and reliable
atmospheric incubator) is to help those who
helllp themselves.
he ancient Egyptians, we are told,
hatched chickens artificially, so that we
may presume incubating machinery is no
new thing ; but the varying success follow-
ing its use, together with its somewhat
rohibitive price, has not had the effect of
ringing the artificial method into general
use until quite recently. Since, however,
the introduction of the ‘“hot-air” wvariety,
an impetus has been given to poultry
raising generally, and machines are now to
be had, the results from which make * poor
Biddy ” take quite a back seat,.

Whatever your object in poultry keeping
—eggs or table birds—the grand secret of
success 1s to hatch your chickens at the
right time, so as to ensure a steady and
constant supply all the year round. Those
who keep only non-sitting varieties or,
having hmited accommodation, can keep
but few birds, generally have a difficulty in
finding a hen willing to undertake maternal
duties in the early months of the year—a
necessity if winter eggs are wished for—so
that, for raising early chicks and ducks for
laying purposes, the show pen, or for market,
the possession of a reliable incubator must
necessarily prove a great boon. Now a good
machine with a pedigree costs money, and
the average amateur poultry keeper, as well
as some of his professional brethren, does
not care to lay out much money in the pur-
chase of such, and consequently gets only
late-hatched birds, which do not make the
return they should. “ Poultry don’t pay,”
used to be, and still is with some, a familiar
croak ; but I am glad to say we are begin-
ning to find out tﬁa.t poultry does pay, and

ay well, IF—put this in big type, please,

Mr. Printer—they have proper attention ;
in fact, no stock pays better if intelligently
managed.

In this paper it is my intention to place
within the reach of all who possess but a
small amount of mechanical skill the out-
come of a long period of study of the prin-
ciples and practice of artificial incubation.
From the amount of correspondence I have
received, I feel sure the subject will be a
pleasing one to many readers of WoRkK, and
if I can help any lame dog over a stile I
shall not have put pen to paper in vain.

I purpose giving instructions for a machine
nicely made and properly fitted—my motto
always being, *“ What is worth doing at all
is worth doing well ;" but, of course, details
of finish and materials must be left entirely
to the individual worker.

General Principles.—Josh Billings says :
“The principal bizzness for an abel-godd ed
hen iz tew lay eggs, and when she haz laid
thirty-six ov them, then she iz ordained tew
set still on them until theyare born ; this iz
the way young hens fust see life.” |

This is evidently something of 1it, but we
must look a little farther inio the subject.
Let us for a moment inquire into the prin-
ciples of incubation. At first sight it would
seem that all a hen does to the eggsis to
keep them warm during a certain period.
However, this is not all. In the natural

order of things, the bird weuld make her
nest on the ground, and the heat of her
body would draw moisture from it ; also,
during her morning ramble, her breast
feathers would get saturated with dew, thus

providing more moisture: and as a hen

selecting her own nest thus, rarely fails to
bring off a chick for every egg, it follows
that moisture plays a very important part
in the process of incubation, natural or
artificial. In building a machine to dis-
charge these functions, the nearer we copy
nature the better results we may expect.
We need, therefore, to have the bottom of
our machine in the form of a nest—the
reason for this will be seen later on—and to
supply a moist heat centrally and from
above the eggs, kept as mear the natural
heat of a hen’s body as possible.

The simplest method of supplying the
necessary heat is by means of a lamp placed
under the centre of machine. The heat
arising from the combustion of the oil enters
the machine by a suitable flue, and is radiated
all over the hatching chamber, in its course
passing over a tray of water, for which<hot
air has a great affinity, and ﬁnally escaping
by a series of holes in the lid. Thus we
have a continual flow of hot, moist, fresh
air. “But,” I hear someone say, ‘‘ won’t
the fumes from the Iampa kill the germ of
the chick ?” Tanswer, “ No; if the lamp is
]ie?t bumingeé:bru]ierly, with the wick regu-
larly trimmed, there should be no smell
whatever, burning even the cheapest oil,
which, however, I do not recommend.”

In this variable climate of ours, it 1s im-
possible to keep a constant temperature in
the egg chamber without some automatic
means of regulation, the heat inside fluc-
tuating according to the temperature of the
atmosphere. We need, therefore, to arrange
for a larger supply than necessary, lettin
off the surplus heat by a suitably arrange
valve, actuated by a sensitive regulator. As
the hea&in the course of its passage through
the machine, will naturally lose some of its
intensity, we need to arrange that the outer
layers of eggs are higher in the hatching
chamber than those nearest the centre.
This is accomplished by means of the dished
bottom previously mentioned. This also
serves another purpose. If you watcha hen
after returning to her nest from her daily
feed, etc., you will notice that she is very
busy for a few minutes, turning her eggs
over and altering their relative positions.
The dished bottom enables this to be done
easily, for, by simply taking the layer nearest
the centre of the machine and placing them
at the edge of the nest or egg-tray, the
others will naturally roll into ﬁneir places.
The reason for this changing will be dis-
cussed later on, when we come to the work-
ing. We need also to follow nature b
allowing the eggs a periodical airing, whic
they would naturally get during tga hen’s
daily absence.

H{:.ving now discussed the principles of
incubation, we will just summarise a few of
the advantages, and then proceed to the
construction of the machine.

Advantages. — The advantages of the
machine to be described may be estimated
thus ; Its portability, no cumbersome and
leaky hot-water tank, no heavy egg-drawer
with consequent loss by concussion and
breakage ; it can be started in five minutes
after the regulator has once been adjusted ;
it keeps a perfectly even temperature ; the
consumption of fuel is small—less than half
what a Eut—wa.tar machine of same capacity
would require ; and with proper attention—

all other things being equal—it will hatch | 32 oz. sheet
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to the diagrams on the front

-

eyery fertile egg. I hope the work of con-
struction and the after operations may be
the source of much pleasure to such of our
readers who keep poultry for pleasure,
prizes, or profit.

Construction : The Case.—On reference
age of this
numtber, it will be seen that the apparatus
consists essentially of a box with a hinged
lid, standing on four legs. Fig. 10 gives a
view of the finished machine (from a photo-
graph) ; Fig. 2, a complete cross section—
that 1s, as if the machine were cut in halves.
thrpugi:l the centre from back to front;
whilst Fig. 1 gives a section of the upper
portion only, cut lengthways.

For this incubator, thirty-six egg size, we
shall want a box 17 in. long, 14 in. wide, and 9
in. deep, all outside measurements. The wood
may be pine, deal, or any harder wood the
fancy of the maker may direct ; but what-
ever 18 used, it must be dry and well
seasoned, or it will probably shrink and
crack under the heat to which it will be
subjected. For this reason it will be
advisable to select one of the softer woods
as being more likely to be well seasoned.
The material forming the sides and lid
should not be less than 2 in. in thickness,
whilst that for the bottom may be } in.
It would be well, perhaps, if I give here a
list of wood required. For the front and
back we shall require two pieces 17 in., and
for the ends, two pieces 14 in. long by 73 in.
wide ; for the bottom, one piece 17 in. by
14 in. ; for the top (if framed), two pieces.
18} in,, and two pieces 153 in. long by 3} in.
wide. For the centre frames, one piece
31 in. by 3 in.; for the fillets, one piece
254 in. by 21 in. ; for the legs, 4 ft. of 2} ..
by 2% in. ; and for the leg blocks, a piece of,
say, oak or mahogany, 6 in. by 6 in. These
are neat, finished sizes, so, to allow for a little
waste, we had better procure, say, 12 ft. of
8in. or 9 in. by 1 in. (Inch boards really
only hold about Z in. thick, so by the time:
butﬁ sides are planed it will be about the
right thickness.) Also get, say, 4 ft. of 7 in.
by & in, 4 ft. of 2§ in. by 2} in, and the
piece of hard wood 61 in. by 6} in. Having
procured these, planed and cut them to size,
we will now proceed to the Jmnu]%. The
sides should preferably be dovetailed (fer
description of various dovetail joints, see
an article by Fred. Crocker in page 389,
Vol. III., or No. 129), but may be merely
butted and nailed, or jointed and cross-
nailed, as shown in Fig. 5. This makes a
fairly strong joint, and the rebates in back
and front may be cut with a tenon saw and
wide chisel, or a rebate plane will make
matters true and square. If, hewever, nice
work is aimed at, dovetailing is by far the
best method of jointing, and, if my readers
are not carpenters enough to do it themselves,
a few shillings expended in getting it done
will not be wasted. The sides having been
joined, we will now fit the bottom, which
should not be permanently secured until the
centre frames are fixed (see Fittings). Before
fixing the bottom, cut a 3 in. square hole
exactly in the centre. This is for the lamp
flue. &Tuw with a gauge or pencil correctly
mark a line all round the box, 1% in. from
the top. The lid now demands our atten-
tion. As will be seen from the plan (Fig. 4)
and sections (Figs. 1 and 2), it consists of a
frame with a centre rail, and contains two
glass panels (G). These are very useful,
especially during hatching time, to see how
matters are progressing without opening the
lid. This glass shuui not be t;]:mtl{:d suE;
tance than what is konown 1n ibe e as.
3 or pieces of plate glass, which
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s abont 3 in. thick, would Pe stillettd¥ |

The frame should be mortised and tenoned
to make a nice stron
plan, though not nearly so good, would be
to halve the joints and secure them with

brass screws from the under side. It may,
be solid, but, if this planis a.dﬂpbeg,

of cours
it should have a lining of felt and sheet
zing, or it would, in all probability, crack
with the heat, The top now being ready,
nail it to the sides of the box, and fixing
the case, if possible, in the vice of a car-
penter’s bench, proceed to divide the lid
from the body by sawing round the line
previously marked. Now take out the saw
marks with a smoothing plane, and hang
the lid with a pair of 14 in. or 1} in. brass
butt hinges, using brass screws (iron would

rusNt).
ow mitre a 2 in. architrave moulding
round the bottom, and a 1% in. panel mould-
ing of similar section round the lid under
the projecting top, or a plain plinth may be
affixed to the bottom and a small hollow
run round the top, as shown on the right-
hand side of Fig. 2, or the top and bottom
may be rounded off or left square, as on
left-hand side of same figure. In this latter
case the bottom should project % in. over
the sides instead of being flush, as previously
described. Before fixing the top, a hole
2 in. in diameter should be cut in centre
of middle rail (see D, Fig. 4, also sections),
and round the framing of lid a series of £ in.
holes (v) equidistant from each other, and
midway between the edge and the glass,
should be bored with a centre-bit—boring
from both sides in order to cut the holes
clean. These are for ventilation. Now
procure two squares of glass 91 in, by 4% in,
and fix in place with small beads secure
with needle-points or fine brads. Now,
having prepared your blocks of hard wood,
take ﬁmm, with the four pieces for the legs,
to a wood-turner, and get him to turn the
legs to pattern, and cut a thread on the top
stud and a corresponding thread to fit in
the blocks. This will cost about 1s. or
1s. 6d., according to the conscience of the
turner. Now fix the blocks in position
as shown, screw in the legs, punch in all
nail heads, stop the holes with putty, and
ve all a ﬁnud glass-papering. 1t can now
painted or stained and varnished to
taste, when it will be quite an ornament in
any room of the house. A pair of brass side
hooks fixed to the front for fastenings com-
pletes the case, and we will now proceed to
the fitting up.

Fittings.—On reference to the sectional
drawings (Figs. 1 and 2), also to plan (Fig.
3), there will be noticed an arrangement of
double frames (cF) fixed in the centre of
the machine, to which is affixed the lamp
flue and evaporating tray. To be more
qxlljhmt, the arrangement consists of two
lidless and bottomless boxes made of § in.
wood, 3 in. high, the outer one 5 in. square,
and the inner one 3% 1in, square—both out-
side measurements. The smaller of the two
18 fixed, by means of fine brass screws,
exactly over the square hole in the centre
of the bottom ; the larger one is fixed out-
side the other, leaving a 1 in. air space all
round. The nb1iect of this is to prevent the
heat from striking through direct to the
eggs nearest the centre of machine. These
having been fixed, secure the bottom of
case to the sides permanently by means of
brass screws. Now take the remainder of
the § in. wood, which we have already planed
up, and cut to shape eight fillets, two to
each pattern (see Figs. 6,7, 8, and 9). When
prepared, they are to be fixed with brass

job, but a simpler.

£

pins or brads all round the bottom of case
and centre frames, and in the positions indi-
cated by the corresponding numbers on plan
(Fig. 3). These complete the wood fittings.
We now require a sheet of perforated zinc a
little larger than the inside measurement of
the case) Cut out a portion correspond-

"ing in size to the centre frames, and then

cut and shape the zinc to fit on the fillets,
thereby forming the dished bottom, egg-
tray, or nest (z, Figs. 1, 2, and 3) previously
mentioned. Fix this bottom down with
brass escutcheon pins to the fillets, first
boring the holes with a suitable bradawl,
and then forcing the pins home with a piece
of wood, so as to be easily withdrawn when
require& for cleaning purposes. Out of
sheet metal—copper recommended—make
the lamp flue (¥) and the evaporating tray
(). Through the bottom of the latter
solder a piece of small brass tube (o, Fig. 2)
to act as overflow pipe. Over the bottom of
this slip a piece of rubber gas tubing to
convey the waste water to a suitable recep-
tacle (o p, Fig. 2). To the top of lamp flue
fix, by means of rivets, three narrow strips
of copper, forming a tripod, shaped to
hold the radiating ﬁisc (RD, Figs. 1,2). In
order to make this quite clear, I have, in
Fig. 11, sketched the top of flue, showing
tripod and disc. This disc should be made
of a piece of stout steel metal, and have
affixed to it tightly by a single rivet a short
arm as shown, with a small hole drilled in
1ts extremity to serve as a guide for the
regulator rod (RR), of which more anon.
A second disc (rRoD), but smaller, should
also be provided, and hung by cross straps
from the top of flue, in order to throw the
heat passing upwards against the sides of
evaporating tray, thus heating the water
contained therein. A metal cup (¢, Figs. 1,
3, and 4) must now be provided, and a piece
of brass tube soldered into the bottom
at the back to convey the water into the
evaporating tray. These two fittings should
be made of copper, and it will repay the
worker in the end to have them made by a
cuﬂjersmith, as there must be no soft
soldering about them. They are also the
parts subjected to the most wear and tear.
Tinplate will not do on any account, as
sooner or later it would only lead to trouble ;
therefore avoid it. The next fitting to claim
our attention is the water tray (w). This
may be made of zine, and needs no special
description beyond saying that it is a rect-
angular vessel, supported on two brackets
of 1ron or wood secured to the side of case.
A small brass tap, costing about 1s., should
be soldered near the bottom at the right-
hand side of front, and serves to regulate
the supply of water dropping into cup (c).
The next item on the programme is the
damper (p). This may be built up of sheet
metal, but is better as a brass casting. It
consists of a bent bar, say, & in. wide and
¥ in. thick, with a circular enlargement at
one end 2%} in. in diameter, and a smaller
but thicker enlargement at the other. This
should be hollowed out and filled with lead
as required to adjust the balance, so that the
widest end is just slightly the heavier of the
two. A cross-bar occupies a central position
in 1ts length, the ends being reduced and
filed to a knife edge. Two brackets, with a
round hole in each, are fixed on either side
to the top of the case, forming the fulerum
on which the knife edges work. A small
flange, } in. deep, is now to be fixed over
the circular hole in cross-rail of lid, and the
damper adjusted until it covers the opening
in the flange. After the regulator is fixed,
carefully note where the lifting-rod (= =r)
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engages with the bar of damper, and at this
oint drill a hole and fit a small milled-
eaded screw (s). When fitted, a small dise
should be soldered to its point, in order
to catch the end of the lifting-rod of the
regulator. By means of this screw the
final exact adjustments are to be made. A
simpler arrangement, though not necarly so
good, would be to make the damper lever
of wood. The cross-bar could be of wood
also, having a couple of needle-points drivin
in, one at each end, which might work in
i}%ﬂ slots of screw heads, serewed in the
id.

Regulator.—This, as will be seen hy refer-
ence to Fig. 2, consists of a hent glass tube
(r) of about 1 in. calibre, bent in the form
of the letter J. The shorter linb is scaled
over with the blowpipe, and in the scaled
end, imprisoned by a column of mercury (m),
1s contained a volatile fluid (8 &) ; preferably
dilute sulphuric ether in the proportion of
3 parts of ether to 1 of aleohol. (N.D.—
Water will not mix with ether, so do not try
it). This fluid, boiling at a low temperature,
gives off a vapour in proportion to the
amount of heat present, and, being im-
prisoned, forces the mercury column round
into the longer limb. This in turn engages
with a small float or plunger (p) resting on
its surface, carrying a rod %It. R), which in its
turn actuates the damper (D), impinging on
the small disc at the end of adjusting screw
(s), and allows a portion of the heat to escape.
As the temperature falls, the damper
resumes its normal position, rising and
falling according to the variations in the
temperature. In practice, however, it will
be nearly always open, and should be
adjusted so that the damper stands about
3 in. clear of the flange, thus allowing for
decrease as well as increase of heat. Now,
to get the ether and mercury into their
proper positions is rather a troublesome job
to the tyro, but to the intiated it is as easy
as “eating pie,” and is easier shown than
described. However, having procured your
tube, pour into it sufficient mercury to fill
not quite half its length. By gently tilting
the tube thus, %, force out all the air, so
that the mercury entirely fills up the short
arm. Now pour about three-quarters of an
inch of ether on the mercury, and by gently
tilting in this direction, =, lodge about
half the fluid above mercury at the sealed
end. Ether being of lighter specific gravity
than mercury, will assume the uppermost
position. Bring the tube to an uprizht
position, and with a small piece of rag or
sponge soak up the surplus liquid now
remaining in the open end. Slip the rod
through the hole in the guide-arm attached
to radiating disc, and adjust as necessary,
so that the plunger slides easily and
freely in the tube, and at the same time en-
gages, when rising, with the small dise of
adjusting screw. To know the exact tempera-
ture the machine is working at a thermo-
meter will be necessary, and should have a
bent tube in the form of the letter L (see T,
Fig. 2), the bulb being inside on a level with
the upper side of eggs, and the scale from
about 90° to 120° F&lllr., reading outside,
To protect the thermometer it must be
encased, as shown, with a piece of brass
tube fixed in the front.

Lamp.—Now we come to the heat supply.
It is not absolutely essential that a lump
should be used. (Gas may be employed
if more convenient, only it needs carefully
watching to note when pressure in the main
1s Increased, as 1t always is towards night,
or you may get more heat than the regulator
can master. Watch should also be kept
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that the supply is not shut off for repair
of mains, ete.,, without being noticed. If a
lamp 1s used, these precautions are unneces-
gary, and can, after the first day or two, be
left to take care of itself for twenty-four
hours at a stretch. The best form of lamp
to use 1s one of the round burner variety,
known as *“kosmos,” taking an inch wick.
The burner and screw collar can be pur-
chased at most respectable oil shops for
about 1s., and should be fitted to a square
tin reservolr as shown in Fig. 2, a screw cap
being also provided for filling. If made to
size, as drawn, it will hold enough oil for
two days’ supply in the coldest weather.

All the sketches—with the exception of
Figs. 5, 10, and 11—are drawn to a scale of
2 1. to the foot, or one-sixth full size, so
that if any measurement is multiplied by 6,
the exact size will be obtained.

Working. —We will now suppose the
machine finished, and ready for a trial run.
It will be well to run it empty for a few
days in order to understand its working and
to get the temperature set and regulator
adjusted. The machine should stand, if
possible, in a room with a fairly even tem-
perature (the bedroom 1is a capital place, if
the lady members of the household do not
object), out of the way of draughts, and as
far from the reach of loud noises and jarrings
as possible. The quieter its surroundings
the better. The situation having been
selected, fill the lamp with oil of good

uality, costing about 1s. per gallon. Avoid
cheap oil; for our purpose it will be the
dearest in the end, being very deficient and
variable in heating power. Trim the wick
squarely with the top of the burner, light,
and tura up uantil the flame is about level
with, or but slightly above, the constriction
in the chimney. Fill the water tray with
tap water (warm in cold weather), and turn
the tap so that it supplies a full drop per
second, remembering tEat, as the water gets
lower in the tray, the slower will it drop
from the tap. A piece of muslin placed
over the tray and water-cup will keep out
dust, etc., which might choke the tap and
pipes. Take out the regulator rod, and
watch the thermometer until it registers
from 104° to 106>, Now note the position of
the mercury column in the regulator tube,
and cut the rod to i1ts approximate proper
length, insert in place, and make final
adjustments with adjusting screw (s). As
regards the proper heat to work the machine
at, a little difference of opinion exists, but
it is pretty generally conceded that it lays
between 104° and 106°. I bave had good
results with the latter, but if eggs at various
stages of incubation are in the machine
together, the former fizures will be prefer-
able. Having mastered the details of
working, and not before, place a few ordinary
eges in the macbine, and proceed to busi-
ness.

One word of caution : Do not put a batch
of valuable eggs in for the trial run, as
incubators, like everything else, want under-
standing before the best results can be
obtained, and it is considerably within the
range of possibilities that the first lot may
not prove an unqnalified success, although
the experience gained should stand you in
good stead. Josh Billings says, “The hen
1s a darn phool ;” but this remark does not
apply to this “ tin hen,” as incubators have
been called, and any failure should not be
rashly laid to its account. The eggs being
m, and all working satisfactorily, we shall
need to trim the lamp once every twelve
hours by ecarefully removing the charred
portion of the wick with a duster, also

replenish oil and water as may be necessary.
Once a day, mornin prefera%ljr (when the
lamp is trimmed will be a seasonable time),
open the lid of machine for a short time
according to the state of the weather—
say fifteen minutes in cold weather, and
twenty in warm—to give the eggs an airing;
and also turn them and alter their position
as before described. The reason for this is
that the germ always floats on the top of
the egg, and if kept in one position would
prnbabfy stick to the shell, and thus cause
the death of the embryo chick. No notice
need be taken of the temperature in the
egg-chamber for an hour after the daily
airing, after which time, with the lam
burning ?mperly, it should have resume
its normal temperature. Provided the eggs
were fresh—and 1 may as well say here
they must be as fresh as possible (if taken
direct from the nest to the machine, all the
better), as stale eggs cannot but produce
unsatisfactory results — we may, towards
the end of the twentieth day, look for signs
of the eggs chipping, and may possibly Hear
the chirp of the chicks some hours before
the shells are “ starred.” Avoid opening the
lid of machine at all times, any more than
1s necessary, and especially at hatching
times. If no shells are *“ starred,” the eggs
may with advantage be placed in a basin of
water heated to 100° Fahr., placing them in
gently, so that they are not entirely sub-
merged. The live chicks can now be easily
distinguished by the capers they cut, the
struggles of the chick trying to extricate
itself giving the motion. After a few
minutes’ soaking—being careful not to chill
the eggs—replace them, without wiping, in
the machine, and await developments.
Help at hatching time should not be too
freely rendered ; but, if a shell has been
chipped for twenty-four hours, and the
chick seems unable to kick its covering
off, a little help may be beneficial. Begin
at the beak, and gently remove the shell in
small portions by the help of warm water,
if necessary, but, should blood flow, desist
at once, and replace in machine, as the
blood-vessels attached to the membrane of
the shell are not dried up, and the chick
would probably die if removed. Our trial
run having proved satisfactory, we may now
proceed to business in earnest ; but in order
to economise space, we will examine the
eggs after they have been in a few days,
replacing the clear or unfertile ones with
fresh. In adding fresh eggs to those in an
advanced state of incubation, care must be
taken that the cold eggs are not placed in
contact with the warm ones. If possible, it
will be advisable to thoroughly warm them
through, in front of the fire or otherwise,
before placing them in the machine.
Conclusion.—In finishing this paper, I
may say it will be followed by another, in
which I shall hope to make clear the testing
of eggs at different stages, give instructions
for making simple rearers or artificial
mothers of two or three different patterns,
and conclude with a few remarks on chicken
rearing. I bope all who attempt to follow
my instructions may be successtul: I have
endeavoured to make everything clear; but
if not, I shall be Eleaaed to help and advise
any who may be in difficulty through
“Shop.” Let meimpress upon each worker
the necessity of quiet, regular daily atten-
tion, patience, fresh eggs, good oil, sufficient
water su‘%E!y, and last, but not least, clean-
is

liness. is ever and always an import-

ant item-in the keeping and management

of everything that has life, but which, un-
fortunately, 1s too often neglected. F0
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SHORT LESSONS IN WOOD-WORKING
FOR AMATEURS.
BY B. A. BAXTER.

THE SAW.

I uAvE, in these lessons, treated on the
saw used merely to divide pieces of any size
1nto parts, but before any real progress can
be made in the more advanced use of the
saw, the learner must know the difference
between sawing on a line and sawing wp toa
line. In the first case a line may be made.
and the saw not only wastes the wood on
which the line is drawn, but some wood on
each side of the line ; but in the second case
the saw is to be used so that the line is just
glanced by the saw, and the whole of the
wood wasted by the saw-cut must be taken
from the part not wanted.

In making the various joints in which
sawing forms part of the operation there is,
of course, waste, and if the lines are accu-
rately drawn, as boundary lines, clearly the
saw must be made to move on the waste
side of the line, outside the marked boun-
daries, or the finished work will be too
small. Nor is this an unnecessary refine-
ment. For instance, if a tenon is to be cut,
both surfaces are generally formed by the
saw, and therefore if the saw is allowed to
encroach upon the tenon the fit will be
materially affected.

The learner must practise with the saw
until it 1s his obedient servant, but some
advice may be given tending to that result.

The hint given to keep the eye in a plane
with the cut will be sﬂghtly modified in
favour of any ﬂﬂsitinn, differing but little
from it, in which you can see the line.

In cases where special accuracy is needed,
such as cutting shoulders to tenons, a knife-
cut instead of a pencil-mark is to be recom-
mended.

In that case, using care, the actual joint
is the cut-line, rather than the sawn edge.
Very little reflection will convince the
worker that the whole of the wood removed
by the saw must be on the waste side of the
line, and that the blade of the saw should
move along the line in close contact with it.

I am aware that the word line in this
connection scarcely bears its mathematical
meaning, although, even in that respect, a
line made with a sharp cutting edge 1s much

‘nearer the ideal line than a pencil-mark.

As to the proper saws to be used for
cutting the parts of joinery, there can be no
hard-and-fast rules laid down. A tenon
may be so large that it may be formed by
cutting with the grain with the rip saw, and
across the grain with a panel saw, or sosmall
that a dovetail saw is of ample size for both

urposes. Again, a dovetail may easily be
Fa.rga enough to warrant the use of a tenon
saw, and yet not be as large as dovetails are
sometimes required. -

It is of importance to learn to use the
saw so as to require the aid of chisels to pare
the tenons, etc., as little as possible. 1t 1s
far better and economical of time to cut
the work properly at first than to trust
to the use of chisels to reduce tenons too
stout, dovetails too big, sockets too small,
or mortises t0oo narrow. :

Of course, this advice is to be applied to
sawing for joinery ; in the use of the saw as
an adjunct to wood carving 1t 18 a time-
saving tool, and these considerations do not
apply. It may be as well, however, to add

at when I speak of the saw as a tool used
in wood carving, it is in the production of
wrought forms from the solid in cabinet

making and not to wood carving in bas-relief.
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ENOTTING, SPLICING, AND WORKING
CORDAGE.
BY LANCELOT L. HASLOPE,

SPLICING,

SHORT SPLICE— MARLINESPIKRE— PRICKER— LONG
SPLICE— CUT SPLICE— EYE SPLICE— CABLE
SPLICE.

SpLICING is a method of joining ropes b

interweaving together the strands of whic

they are composed. When ropes that are
required to run through blocks have to be
joined it is evident that knotting them
together will not serve our purpose, as the
knot would ;ii'event their passing through
the block. In this case splicing is always
used to unite them.

The splice most gener-

ally used is the short

splice.

The ends of the two
ropes are unlaid for a
sufficient  distance ;
they are then pla{:eci
together, as shown In
Fig. 112, the strands
of one rope going al-
ternately Eetween the
strands of the other.
The two ropesare then
jammed closely to-
gether. The end of
one rope with the
strands of the other
rope 1s now held firmly
in the left hand.
sometimes a lashing
18 put round the
strands to keep them
down to the rope on
which they lie. Pass
the middle strand, a,
over the strand of the
other rope, which goes
down to the left of i,
which 1s B, then brin
it under ¢, and ha
taut. Do the same
to each of the other
strands in succession, L
putting them over the =
next strand to them
and under the next
beyond. Turn the rope
round and do the same
to the other set of
strands; this may be
repeated on both ropes.
Care must be taken
nottobring twostrands
up through one inter-
val in the rope. Each
strand should comeupseparately betweentwo
strands of the rope they are passed into. If
1t i3 desired to taper the splice for the pur-

ose of making it neater after the ends have

een interwoven, divide the yarns of which
the strands are composed, pass one-half as
before, and cut off the other half. For the
purpose of bringing the rope into shape
again after the splice is finished, it is usual
to roll it, if the rope be large, with the foot

on the deck ; if small cord has been used, a

prece of flat wood is substituted. As the

strands of a rope are tightly twisted together
1t requires some force to open a passage for
the parts of one rope through the other.

For this purpose, in the case of large ropes,

a marlinespike (Fig. 113) is used. They are

made of iron, copper, and hard wood. I

like copper best myself, as it does not rust

like iron, or break like wood. With small

stuf we use a pricker (Fig. 114), which |

' should be made of steel. Messrs. Thomas

Turner & Sons, of Sheffield, make an ex-
cellent knife, with one large blade, and a
good-sized pricker ; the whole is nickel-
lated to avoid rust. At the end of the

andle is a shackle for a lanyard. Itis as
useful a tool as any sea-going person could
desire. For very large ropes a fid 1s used,
which is merely a wooden pin, tapered,
generally made of lignum vitee.

Long Splice (Fig, 115).—This is in some
respects a better splice than the short splice.
Unlay the ends of two ropes for a much
greater distance than for a short splice and
put the ends together as before. Unlay one

strand (A) for some length, and fill up the
space left by its removal with the opposite

= :-“%% . i = iy d

L, A
Fig.117.

strand from the other rope, as B. Do the
same with two more strands (¢, p), ¢ being
the one unlaid, and D the one laid up in its
place. Now make an overhand knot with
the two remaining strands (& and ), taking
care that the ends follow the lay of the rope
and not across them. Divide both strands
in halves and pass one-half over the next
strand, and under the following one ; do
this two or three times and cut all the ends
off close. Work the remaining two pairs of
strands the same way and the splice is
finished. The rope should be well stretched
before the ends of the strands are cut off.
Fig. 116 is & cut splice forming an oblong
loop 1n the middle u?a. rope. It is made by
splicing the end of one rope into the stand-
ing part of another, asat a, A, Fig. 117, so as
to form an eye of any size you wish. The
end of the other r{?a is then spliced into
the standing part of the first rope, and the
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spliced parts served over. A neat way of
forming an eye at the end of a rope 1s by
unlaying the strands and placing them on
the standing part so as to form an eye, then
put one strand under the strand mext to it,
and pass the next over this strand and under
the second ; the last strand must go through
the third strand on the other side of the
rope. Taper them as before by halving the
strands and sticking them again. This 1s
called an eye splice (Fig. 118).

Cable Splice.—Unlay the ends of the

ropes to be joined for some distance, then
lace them together and make a short splice,
eave some length, and from thence reduce
each strand to a long taper by gradually
cutting away as many yarns as necessary ;
neatly point over the
== taper and lay the ends
¢ =<0\ 1n the intervals of the
{® Bl rope. Clapon aseizing
at each end of the
splice, an end seizing
at . the beginning ot
the pointing anﬁ a
stop at the end of the
tails. This 1s the best
splice for cables, as it
may readily be taken
asunder,

Another method of
making a cable splice
18 to splice the ends in
twice each way, then
to pick out the strands,
worm part of them
round the cable, and
taper away the rest,
which  should be
marled close down ;
then clap on a throat
and two end seizings
of ratline,

I am now approach-
ing the termination of
the subject on which
1 have been writing,
andin two papers more
I shall bring my re-
a marks on it to a con-
clusion. Readers will
have noticed that it
divides 1itself 1into
three parts, of which
the first, namely knot-
ting, was by far the
longest. Splicing,
which has been dealt
with here, 1s short,
but 1ts 1mportance
must not be under-
rated on that account.
Working Cordage now
remains for our consideration, and this, as I
have said, will be comprised in two papers.

L Fig. 114

+49

AN ARTIST’S SKETCHING EASEL.
BY A. CONWAY.
-0

NEOCESSARY FEATURES — DIMENSIONS — HINGE-
BLOCK — ATTACHMENT OF LEGS— SUPPORTS
FOR Canvas —ExDs oF Lrcs — FASTENING
EASEL AND CANVAS—HEIGHT—UTILITY.

AN easel adapted for out-of-door use or
sketching purposes differs in many respects
from its counterpart of -the studio. Its
primary qualifications should be lightness
and portability, in order that it may be
easily carried even, as sometimes happens,
for a considerable distance to a good **sub-
ject.” The conveniences for raising and

lowering the canvas, adj usting it to different

angles, etc., which are found in a first-class
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studio easel are not expected in it ; indeed,
they are not necessary, as the canvases
paiuted out of doors are seldom of large
size. Therefore all that is required in the
way of adjustment can be done by simpler
means than are adopted in a heavy studio
easel. In addition to the essentials of port-
ability and lightness, the sketching easel
must be sufficiently rigid to bear the canvas
being painted.

The }E-!la_,s}ﬁjl L aiml about to ?Escribe is ﬂfna
type which, rightly or wrongly, 1s genera
aji'iir;)ributed to lji:hi-:e::fl:fa.te, Dafi&r CDE, whﬂsg
pictures, done direct from Nature, are in
such high and increasing repute. Whether
he actually invented this simple form of
easel or not, there is no doubt that he used
it and largely popularised it among artists ;
and the probability is that much of his work
was done on no other. 1 do not think that
1 need say any more to show that this kind
of easel is thoroughly useful and serviceable,
though its popularity with artists of the
present day might be adduced as an addi-
tional evidence of its utility.

Of course, I am far from saying that the
construction of the one I am about to de-
scribe has wnot been elaborated or, if the

reader likes to consider it so, even improved. |

A glance at those in an artists’ colourman’s
shop will show that. At the same time, it
1s open to question if these alterations are
always improvements. Extreme lightness
may be got at the sacrifice of strength, and
the other modifications may rather be
regarded as luxuries than as actual neces-
sities. However, I have not to do with the
nicely finished arrangements of the artists’
colourman so much as with a good, practical
casel which can be made in the simplest
manner with materials which can be found
anywhere. The constructive work, also, is
so trifling and of such an easy character
that even the novice at wood-working can
manage it, and in the event of his not being
inclined to do it himself, the most unskilled
and thickest-headed country carpenter can-
not have the slightest difficuity in grasping
the main features and carrying them out in
a satistactory manner. From this it will be
cathered that the cost is small. As some
guide to those who want to get one of these
easels made, I may say that the one from
which this description 1s taken cost me
1s. 6d. complete from the village joiner who
mwade it for me. _

By referring to the illustration (Fig. 1), 1t
will be seen that the easel is formed of three
legs, the back one being merely a support
{or the other two, on which the canvas rests.
Now what may be called the actual making
s of the very slightest, as, beyond smooth-
ing and cleaning up the three long pieces, 1t
consists almost entirely in the formation of
the block at the top, to which they are
attached. This block is shown on an en-
larged scale in Fig. 2, and may as well be of
some comparatively hard wood, such as
beech—anything, in fact, that is harder than
common pine, which, however, will do very
well for the other parts, and may be used
even for this one.

The dimensions of the various parts can
best be regulated by individual require-
ments, so that I cannot say much about
them, and beyond determining the substance
of the three long pieces, we have little to do
with them at present. I may, however, say
that in the easel referred to the parts are all
of 1 in, stuff. The only reason for making
any remark about this now is that the size
of the opening of the block may be made to
correspond with the width of the top of
the back leg, which is fitted within it. If it

|

corresponds in thickness, so much the better
for appearance, but not for any other reason.
Let us suppose the width to be 1 in.

Hinge the end of the back leg by means
of a piece of wire—a French nail will do
very well—driven through as shown by
dotted line in Fig. 3.

The front pieces now have to be fastened
to the block, and this may be done easily by
means of a screw-nail through each. The
plain parts of the screw-nails will allow of
the legs moving sufficiently easily on them ;
and to allow of the legs opening outwards,
the holes should be placed near their ends,
which should be rounded as in Fig. 4.

It will now be seen that the front legs can

-
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Fig. 4
Fig. 1.—Easel. Fig. 2—Block for Top. Fig. 8.—

Fig. 3

Back Support fastened to Top, Fig, 4 —Front
Supports fastened to Block., Fig. b.—Screw-
Hook ‘

be spread open sideways, and that the back
one will support them at any desired slope,
while, when the easel 18 folded, they lie close
together, and form as compact a bundle as
possible. .

To complete the easel, it is only necessary
to bore holes at intervals through the two
front pieces, 80 that pegs may be inserted in
them for the canvas torest on. For the pegs
themselves almost any short pieces of stick
will do. My own are nothing but bits of
twig cut off with a piece of a projecting
branch left on at the outer end, thus form-
ing a kind of rough hook within which the
bottom of the canvas lies, so that it is pre-
vented from accidentally slipping off.

The ends of the legs may be left as they
are, but it will be better to fix a piece of

stout wire or thin iron
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rod into each to .

grgzvent them Elichin%, and to allow of their
eing firmly fixed. If wire is not handy,
they may be simply sharpened to a point,
so that when sketching in fields or on soft
ground they can be driven into the earth.
Of course, the points will want sharpening
occasionally, as they will, under ordinary
circumstances, soon get worn away. As
everyone who has painted in the open air
knows, it is necessary often to fasten both
canvas and easel so that they may not be
blown over ; but novices may not quite see
how it can be managed, as it may be, very
easily. Sofarasthe easel itself is concerned,
there is no difficulty when the ground is
sufficiently soft to allow of its poiats being
driven in. It is not always, however, that
this can be done, and then some other
means must be adopted. The simplest is to
fasten a piece of rope or sufficiently thick
string by one end to the top block, and to
the other end fasten a stone or anything
else—such as a rod—that may be handy,
and let it hang near the ground.

It is not, however, the easel itself which
catches the wind as much as the canvas;
and everyone knows how awkward it is for
this, when the paint is wet, to be blown
down—perhaps, in the effort to save it, right
on to the palette. Various contrivances may
be adopted to secure it to the easel, but it
will be unnecessary to do more than suggest
the simplest. One way, which will no doubt
readily occur to the young artist, is to fasten
a small nail or two 1nto the top edge of the
canvas stretcher. A piece of string tied
there and to the easel will then make all
secure. _

Another and somewhat neater-looking
way, but I do not think any more serviceable
method, is to screw a hook into one or both
of the front legs just above the top of the
canvas. By sh%htly turning the hook, the
picture may be fastened or released as occa-
sion may require. The ordinary brass screw-
hook (Fig. 5) does as well as anything for
the purpose, and is easily obtainable.

A still cruder method, but one not always
convenient, is to tie a piece of string over
the front of the canvas and round the easel ;
enough has doubtless been said to show
that any simple way which may be found
satisfactory will do equally as well as the
most complicated arrangement of clips.

Nothing has been said about the height
of the easel, for naturally this must depend
on circumstances. For instance, much will
depend on the size of the paintings and
whether the artist intends to sit or stand to
his work. If he habitually sits, a much
shorter one will do than for a standing

osition, but I may name what I consider a

air average size—viz., about 5 ft. ; while for
a sitter, ]ilmba.bly 4 ft. will be found sufh-
cient in the majority of cases. It will easily
be understood that it is not advisable to
have the easel too long, not so much on
account of inconvenience while painting as
of its being cumbersome for transport ; nor,
on the other hand, too short and, conse-
quently, awkward to paint at. *

For small and, consequently, light paint-
ings, even slighter substance than 1 In.
square will do very well ; and those who
want to make the easel still more portable
than as described, can do so by cutting each
leg in half and bringing the parts together
by means of a screw, or other suitable tie.
A piece of stout wire or French mnail
passed through holes will prevent the lefs
collapsing, and render them sufficiently

rigid when the easel is In use.
l%f course. it must not be understood that

& more high’ly finished easel might not have
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been described, but to have done so would
have been to increase the difficulty and
cost of making without in any material
degree increasing what I may call its work-
able capacity. The maker might, for
instance, have been advised to make it of
mahogany, and carefully French-polish 1t ;
but cuz bono ? ,
I have spent many pleasant hours 1n
company with such an easel and its ac-
companiments of 1Pﬂ.im;.-g, brushes, palette,
canvas, etc., out of doors when sketching,
and have not disdained to use it in the
house. I think any readers of Work will
not regret adopting the pattern if they are
on the look-out for a cheap, serviceable, and
handy easel, whether for in- or out-door use.

A & o

THE WINTER CARE OF CYCLES.
BY “cycrLops.”

e

Ar this time of the year cyclists are think-
ing of stowing away their machines, and
1t may interest many readers of WoRrk to
know that a cycle, when stored for the
winter, may be doing itself as much harm,
and wearing itself away almost as much, as
when in active service in the rider’s use.
This may seem, on the face of it, ridiculous,
but a closer examination of the question will
show that there is more truth in the seem-
ingly sweeping assertion just made than is
at first apparent.

I say “may be wearing itself away”
advisedly, because there are many experi-
enced cyclists who take care to put their
machines away in_good, condition, and thus
prevent this wear.

It must not be supposed that I am in
favour of thus banishing for the winter a
friend who has stood us in good stead during
the summer. I myself am of opinion that
almost as much pleasure can be had out of
the constant use of the bicycle during the
winter as during the summer; and any
cyclist who has sallied forth on his machine
on a clear frosty day, with a good hard
macadamised road under his wheels, will
testily to the cxhilarating effects of such
exercise—an enjoyment not to be compared
with that of going forth on a hot day, with
the E‘ld&l"& temperature almost at boiling
point.

There is a distinct difference between the
two feelings, and I am inclined to give the
preference to the winter ride. But to return
to our subject : There are no doubt many
riders of cycles whose interest in their
machines ceases with the advent of winter,
and who take up some other hobby or
pastime, and leave cycles and cycling to
take care of themselves until summer comes
round again. To these cyclists I would say
Take care, in putting away your machines,
to make them thoroughly comfortable, as a
co&c}]gman would his horses after a hard day’s
work.

It is often the case that a cyclist, going to
his machine to get it into condition for use

again, is surprised to find that it is looking |

very bad indeed. The enamel is, perhaps
cracked in many places ; there are marke
signs of the plating stripping; the spokes
are rusty at the points where they enter the
hubs and rims ; the wheels, on being turned
round, are found to be very stiff, and the
pedals refuse to revolve when tried. All
this may be avoided by carefully observing
the following directions :

On deciding to put the machine away
for the season, the first thing is to tht}mulghly
clean it in every part. First remove all the

==

| dust and dirt with a cloth and stiff brush,

then thoroughly clean all the bright parts
as follows : Procure some very fine flour of

emery, and mix into a thick paste with
common paraffin oil ; with a soft cloth and
a small quantity of the paste thus formed
rub all the bright parts carefully over, and
dry with a clean rag; then polish with a
soft duster and a little dry whiting, and
finally, rub all over with a soft leather. This
will take all the moisture out of the plating
which may have got into it by exposure to
rain, etc., and help to keep it from rusting
and stripping off.

The enamelled parts next vequire our
attention. They should be rubbed all over
with a cloth dipped in benzoline, and after-
wards carefully polished.

The machine, unless very much used and
worn, will now have the appearance, almost,
of a new one, and the worker will be sur-
EI;SE& at the effect his labours have had on

18 old friend.

Before proceeding further, the bearings
should be thoroughly run out with paraffin
oil—or, better stiﬁ, this could be done before
the final polishing process.

The running out of the bearings may be
effected as follows :—Support the wheel so
that it is free to revolve, and underneath
each side of it set a can to catch the paraffin
which will drop out from each side of the
bearing ; then open the oil-cup, fill with
paraffin, and revolve the wheel.

This should be continued until the paraffin,
which at first runs out thick and black, bas
assumed its proper density, and runs through
the bearings perfectly clear, This should
be done with all the wheels, bearings, and
pedals, and when they are all quite clear
they should be carefully oiled with best
machine oil. _

Here let me caution the reader against the
use of common oils, which only eat into the
bearings, and eventually prevent that free
movement they are intended to assist. Good
oil may be procured from anysewing-machine
shop, and, for the trifle of extra cost, it is far
and away superior.

The next consideration is the chain. This
should be taken off the machine by unscrew-
ing the movable link, and soaked in paraffin
oil until all dirt and grit are thoroughly
removed. It should then be dried and well
black-leaded, or rubbed with one of the
many chain lubricants advertised in cycling
journals,and afterwards fitted on the machine
again.

We must now procure some vaseline, or,
as it is known in the trade, 1fzaatmleum jelly.
This may be got by the half-pound of any
chemist, and should any be left over, it will
come in useful for putting on the hands in
frosty weather, to prevent them getting
chapped.

But this by the way. We must now
thoroughly grease the whole of the machine
over with vaseline, even including the saddle,
as it will keep it from becoming hard and
cracking.

Our machine is now ready to put away.
The vaseline will kéep the _p{ated and ena-
melled Farta from cracking, and the new oil
in the clean bearings will prevent them clog-

g, so that when summer comes, all we
ave to do is to wipe the grease from our
“1iron horse,” oil up, and set off for a run,
without all the trouble and bother of first
overhauling it. *“Safe bind, safe find,” is
advice which holds good for cycles as well

as other things, as will be found by all who
follow the instructions given above. If the

cycle is put away clean, it will be found
clean when the time comes to use it again,
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TRAMMELS : THEIR USES, AND HOW
TO MAKE THEM.
BY J. H.

THEIR Purrose—DescrirTioN oF CommoN FORM
—PATTERNY WoORK — FITTING UP — WOODEN
TRAMMEL—DITTO—FINE ADJUSTMENT—DRAW-
ING TRAMMEL

Thewr Purpose—Trammels, or beam com-

asses, are used for striking circles and radii
arger than can be embraced by dividers
and ordinary compasses. They are used
by fitters, pattern-makers, boiler-makers,
and draughtsmen, and are more or less
slightly modified according to their special
uses.

Fig. 1 shows the common form used by
fitters, pattern-makers, and boiler-makers.
The only essential difference that need be
made In these trammels 1s that when used
on wood the points are ground off at a more
acute angle tﬁan when used for metal.

Description of Common Form.—In Fig. 1,
A 1s the body of the trammel, made of
brass, shiding along the beam or bar, B, and
pinched 1 any position with the screw,
c. To avoid bruising the beam, there is a
thin washer, D, interposed, with shouldered
ends, to prevent it from slipping out end-
wise when the trammel head is being slid
along. The pin E is formed of a bit of
steel, either screwed into the boss on the
body or driven into a drilled hole.

Patiern Work.—To make such a trammel,
a pattern like Fig. 2 is necessary, where A
is the pattern itself, and B, B, prints for carry-
ing the core for taking out the holes. Leave
extra metal—say . in. in diameter—upon
the bosses for turning, and a very little—
say ¢ in.—on the finished sizes of the hole
and the outside of the body for filing.
Centre the bosses very truly to seribed
centre lines, and see that the prints are cut
quite central also. Attention to these
minute details saves a deal of after trouble
in filing up.

Fig. 3 is the core-box for taking out the
interior of the body. It is a perfectly plain
rectangular box, put together as shown. Be
precise as to thickness, for if thicker or
thinner than its prints there will be unequal
thicknesses of metal in top and bottom sides.

On receipt of the castings, it does not
much matter whether the turning or filing
1s done first. But I should proceed thus :—

Fitting up.—Plane up a short strip of
hard wood, 6 in. or 8 in. in length, very
accurately to the section of the trammel
rod intended to be used. IHave its faces
quite parallel, and its edges at right
angles. This, being smeared with red lead,
is the gauge to which the holes in the
trammel bodies will be filed out until
they will just slide over it frecly—neither
head fitting tighter or slacker than the other.
This will give some little trouble ; and it will
be as well to make another gauge strip just
a shade smaller than the actual templet, and
fit the heads roughly over that first.

To save the trouble of filing over the
entire flat surface, those who make their
own trammels often core them out concave,
as shown in Fig. 4. Then, only about
1 in. or 1 in. at each end has to be actually
filed instead of the entire surface. The out-
side of the casting is made convex, to retain
a sufficiency of metal. Then the core-box is
made like Fig. 5, the hox sides tn.king the
place of the open top and bottom of ¥ig. 3,
and the concave portions are cut in the sides.

Having the inner faces true, slide both
heads upon the gauge piece, and mark the
centres of all the bosses with seriber block
central with the strip, and squared over at
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right angles with it. The holes in the
bosses can then be drilled to these centres,
and the bosses turned concentric with them.
Each of these operations can be performed
in one of two methods. The holes can be
drilled by hand, holding the heads in the
vice. But as they are liable to become out
of perpendicular, the better plan is to drill
them in the lathe, pinching the head on an
angle-plate the while, and iulding the drill
in tho slide-rest. Or the head may be
clamped on the slide-rest, and the drill run
in a drill-chuck. The bosses also may be
turned while the head is held in an angle-
late ; or the head may be clamped between
ﬁngs . orit may be held between centres with
a small carrier at one end, and pivoted on the
poppet centre at the other. In either case the

H L LT L
=

be turned taper for good.appearance, and
driven into thpabod Sl A e,
Wooden T'rammel Head.—A cheap wooden
trammel head is shown in Fig. 7. It is
turned In hard wood, box being prefer-
able, and bonded with small brass ferrules,
A, at each end. The sérew, B, is made
of brass or steel, and its nut, ¢, consists
simply of a square bit of brass or steel
sunk into the trammel head within the slot
cut through for the trammel rod.” This

plate will be about 2 in. thick, to take |

three or four threads, and will wear an in-
definite time. “The washer, D, is of the form
shown in Fig. 6. Such a trammel is very
easily made, and yet for wood-work answers
as well, or nearly as well, as a more elaborate
one of metal. X

' Fig, th-hera 1S no pressure on the washer ;

but when the pin js turned round to bring

the opposite or full portion lowermost, it
resdses upon the washer, D, and tightens the
ead. '

The rounding of the bottom edge of the
rod, ¥, is thought by some to be a slight
advantage, as tending to increase the stability
of the head upon the rod, giving a more
wedge-like grip than a flat face would
afford. .

Fine Adjustment—The pinching of the
top screw of the trammel head does not
alone furnish®that precision of adjustment

which is desirablé “for the most accurate

kinds of work, such as the pitching out of
centres of wheels, the striking of pitch
circles, and other lines and centres where

Fig. 1.—Brass Trammel Head. Fig. 2.—Pattern for same, Fig. 3.—Uore-Box. Fig. 4—Sectlon of Concave and Convex Head, Fig. 5.—Core-Box for

game. Fig. 6.—Form of Washer, alternative with that at p in Fig. 1. Fig. 7.—Wodden Trammel Head with Screw.

Fig. 8—Wooden Trammel Head-

with Cam. Fig. 9.—Ditto: Transverse Section. Fig. 10.—Ditto: Longitudinal Section. Fig. 11,—Brass Tra.mmalﬂaa.ﬂ :with Fine Adjustment.

Fig. 12, —Draughtsman’s Pencil Trammels.

hoss nearest the poppet will have to be turned
first, and then the head reversed to bring
the other boss next the poppet for turning.

The flat faces, A, A, of the heads (Fig. 1)
will be also skimmed over in the lathe. A
quick speed will be used, and either hand
or slide-rest tools will be employed for turn-
ing the bosses and facing the ends, and a file
and emery-cloth will be used for polishing.
After the turning is finished, the outside
faces of the heads will be filed and polished.

It gives less trouble to cast a bit of brass
for the serew than to turn it down out of
steel or iron. It will be turned and milled,
and then serewed.

The washer, p, is made from a pattern, or
filed out of a bit of solid brass. Another
forn of washer answering equally well is
shown in Fig. 6, where the ends, instead of
being turned upwards, are spread at the sides.

The pin, E, 1s a bit of steel, which should

Wooden . Trammel.—Figs. 8, 9, 10 give
three views of a trammel head made in
hard wood. It is very easily made, ver
simple in action, involyes no metal wor
except the fitting on of the brass ferrule,
and requires no screw 'cutting. Yet for
wood-workers it 1s quite as serviceable as
the trammels made entirely in metal.

Fig. 8 shows, the .trammel in outside
elevation, and, Figs. 9 and 10 in transverse
and longitudinal sections respectively.

In these figures, A is the body of the
trammel, turned of hard wood, and bonded
with a small ferrule, B, to prevent the wood
from becoming split on the driving in of the
leg, c. Through the head passes the washer-

iece, D, and the tightening-pin, or ca.m,h;a.y
he cam-like form is given to the pin, &, by
simply cutting out & narrow portion at the
centre (see Fig. 9) eccentrically. ~When,
therefore, the pin is in the position showa in
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adjustments of. g in. or 5 1N, are re-
quired. A fine adjustment, like the screw
adjusted leg of a spring divider or of
wing compasses, is then desirable. There
are two or three ways of effecting this.
I think the method shown in Fig. 11 1s as
ﬂrimd as any that I have seen, and I therefore

ustrate 1t. . e

"Of the two trammels used, only one is like
that shown in Fig. 11, and it always remains
near the end of the rod, A. The other is
made without the extension, B, and slides
anywhere on therod. The narrowing of the
upper part of the head where the washer, c,
aug screw, D, come is simply a fanciful form
that one often sees, and is no essential part
of the design ; so that as regards the shape
of the head in Fig. 11, it is simply a common
trammel head, extended at the end, B, to form
a boss through which passes the fine adjust-

Ing screw, E.
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The mechanism of the screw, B, is seen I
section in the figure. There is a turned and
grooved portion next the milled head, F,
which fits into a hole bored in the boss, B, of
circular form. The purpose of this groove
is to prevent the endlong movement of the
screw, E, for the small pin, G, being tapped
into the boss, and fitting into the groove,
prevents any endlong movements, while
allowing it to be turned freely by the fingers.

The screw is tapped into the gun-metal
nut, H, which is a cubical block of brass let
right through the trammel rod near the end,
and drilled and tapped throughout longi-
tudinally to receive the screw, E. Conse-
quently, when the trammel head is cet
approximately, with the pinching screw, o,
slackened, the turning of the milled head, F,
of the fine adjusting screw, E, causes the
screw to travel endlong in the nut, i, and so
carries the trammel head along with it.
When the correct adjustment is made, then
the pinching screw is tightened.

- Drawing Trammel.—A drawing trammel,
useful to both drauchtsmen and pattern-
makers, is shown in Fig. 12. It is made of
mahogany. The length of the staff, A, may
be anything—say, from 2 ft. to 3 ft. long—
2 ft. 6 in. being a useful average for ordinary
drawings. Make it as follows :—

Plane up a piece of straight-grained
mahogany to 3 1n. thick, and of the full
width of the head, B, at one end, which will
then be cut out of the solid ; or plane a
strip of mahogany to % in. square, and glue
and screw the piece for the head upon one
edge of it. The head is hollowed at a to re-
celve the pencil, ¢, and 1s recessed at b, so
that the pencil only bears at two points, and
the tightening of the string, », around it
tightens it very firmly. The tightening is

effected with the tapered button, E, which |

passes through a hole in the head. The
string, D, 1s passed through a hole bored at ¢,
and 1s turned once or twice round the pin at
d. When, therefore, the button is turned in
the proper direction, it tightens the string
around the
forward of the tapered pin, E, at the same
time 1into its hole tightens it so that it will
not slacken back of its own accord. The
Eenml 18 released as easily by the turning

ack of the button'in the opposite direction.

The shding head, F, is cut in a solid piece
of mahogany. The hole is cut through first
—not a difficult matter with centre-bit and
chisel—and then the outer portions are
shaped. The head is made deep in the
middle, so that the pressure of the wedge,
G—which 1s, however, only tightened with

the fingers, not with the hammer—shall |

not be likely to split it off.

There are two turned portions fitted to
the head into holes bored with a small
centre-bit. One is the boss, H, into which
the steel point is driven ; the other is the
pin, J, upon which the finger is placed to
steady the trammel when in use. The boss,
1T, terminates at e, the hollow which comes
to meet 1t being cut out of the solid head.
The wedge, ¢, bears directly upon the rod,
and being broad, and only gentle pressure
being exerted, it does not bruise it.

Of course, the details of such a tool as this
are very much a matter of taste ; so, too, the
dimensions can be varied. I simply copy
from trammels of my own, and have seen a
good many similarly made.

Provision is often made in brass trammels
tor the use of a pencil, by casting a boss
upon the side of one head, and drilling a hole
through it to receive the pencil, which may
either be tightened with a serew or be a tight
sliding fit only, This I need not illustrate,

encil, and a slight thrusting |

MAKING' THE BEST OF A BAD
HOUSE.
BY MARK MALLETT.

L e

THE Stopy: DEALING WITH AN OBJECTIONABLE
WINDOW—MULLIONS—GLAZING WITHOUT THE
GLAZIER—PANELLING OF WINDOW—GLAZING
DooRrR 0N NOVEL PLAN.

The Study : Dealing with an Objectionable
Window.—The only window to my stud
(as 1 found it) was a mean affair. It
had a wooden frame divided into three
lights by clumsy square wooden *“uprights”
—for of the name of “mullions” they
were in no way deserving. Its glazing
was of small square panes, set in broa
lead-work, which by no means admitted a

must be more particularly described, as a
useful wrinkle may thus be imparted.
Mullions—Fig. 12 gives a section of the
special mullion in question. Its body, A, 18
a piece of squared oak (the top, in fact, of
one of the head-posts of an old-fashioned
bedstead, other parts of which came In
handy in other parts of my lLouse). This
I dowelled into the frame at top and bottom.
On its four faces are screwed four strips of
deal ; B 1s the outside strip, and this 15 so
much longer than the mullion as to admit
of its being screwed to the outside of the
frame at top and bottom ; this, with the
dowels, renders the mullion as firm as if it
had been mortised in. The other three
strips are of the same length as the body.
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Fig. 11,—Study Window as improved.

proper proportion of light ; in the
middle compartment was also the
further obstruction of a clumsy
iron casement. This window was
as inefficient for lighting purposes
as 1t was unsightly ; and as its size
was full sn;iaﬁ' for tha room, something had
to be done with regard to it. To have made
a larger opening would have been too serious
an undertaking for me, so I had to do the
best I could with the existing space.

As the room had a door to the open
garden, 1 concluded that I should have
abundant ventilation without the casement,
which would make one difficulty the less.
Accordingly I cleared out the leaded lights
and the casement with them. The wooden
“uprights ” I sawed out, and in their stead
inserted a single mullion. How this was

constructed (and since it other mullions)

The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

Fig. 12. —Section of Mullion of Window,

The strip ¢ is screwed to the
inner face; the two strips, D, D,
to the sides so as to form rebates
to hold the leaded lights. o
finish my mullion and to prevent
any air from drawing through 1it,
I laid putty up the angle at back of b,
smoothing 1t down with a gouge, and thus
making a round hollow moulding. The
result was a firm, strong, boldly moulded
mullion, fully equal for its purpuse to one
worked from the solid.

Glazing without the Glazver.—It will be
seen from Fig. 11 that the reconstructed
window was again fitted with leaded lights ;
but these are both more decorative and less
obstructive than the old ones. They are

ut together with thin string lead, which

eeps out very little light. I might, of
course, at less cost, have fitted each hght
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with a sinele sheet of glass, but this would
not have suited the style of the room ; be-
sides which, as a general matter of taste, I
consider moderately small panes to be far
better in effect. Large panes have a cold
and comfortless look, as they do not (in
appearance) sufhiciently cut off the room
from the outside world.

The actual leading of the glass together
was not done by myself, nor did I call in
the glazier to help me. I found that the
best and most economical way was to draw
out on paper a full-sized cartoon of one of
the lights, marking, of course, all the lead
lines, and to send this to a wholesale Bir-
mingham glass warehouse, from which the
lights all already for fixing, with the neces-
sary saddle-bars and ties, were promptly
forwarded tome. These lights, 35 by 19 in.,
cost about 8s. or 9s. each. I fixed them in
place myself, which was a verysimple matter.

Panelling of Window—The window
had clumsy shutters of painted board. I
removed them, and substituted some of my
old oak panelling, as shown in Fig. 11. The
carving upon it 18 my own, and its style is
in keeping with some of the old carving
round the fireplace and elsewhere. Below
1s a window-seat. This I also panelled
round, the wood used being the front and
ends of a small oak chest of, say, Cromwell’s
time, waich I Eicll:ed up at a sale for 2s. 6d.
The 1initials C. W. on the central panel
were there originally ; the other ornamenta-
tion 1s incised work like that above the fire-
vlace, and of my own doing. The pieces of
zouge work below the seat are part of the
wreckage of an old bedstead. The edge of
this oak-work, on the side towards the room,
was finished, as shown in the illustration,
by an ebonised moulding.

Glazing Door on Novel Plan.—I1 have
mentioned that this room had a door lead-
ing to the open air. As my only window
was so small, I proposed to make this a
passage for a little additional light. Had it
been a panelled door I should simply have
taken out the upper panels and filled their
places with British plate glass ; but it was
not panelled, it was a plain ledger door, yet
a strong well-fitting door of its kind, and
gave me no excuse for going to the extrava-
gance of a new one.

Now I had made a collection of things of
a kind which, perhaps, no one else, of all
the thousands who read WoRrg, has ever
thought worth the collecting—namely, the
feet of broken wine-glasses. But the
reader must by this time have seen that 1
am an enthusiastic utiliser of odds and ends.
I hold that by the judicious employment
of such “ unconsidered trifles,” wonders can
be worked at little cost ; and that there are
very few things which cannot be made of
use if you only know how to use them;
indeed, great part of the object of these
articles 18 to indicate how odds and ends
may be utilised to good purpose.

My small discs of glass—my wine-glass
bottoms—I had thought might come in
useful for ornamental (plain pattern) lead
glazing ; T now, instead, arranged them for
my door in such a geometrical design as
would best admit light without seriously
iterfering with strencth ; I then pierced my
round holes through the wood, and puttied
them in.

And in this situation they have one
especial advantage over larger sheets of
glass—namely, that no slamming of the door
will ever be likely to crack them. At all
events, there has been no breakage since
they were first put in, and, possibly, there
never will be.

OUR GUIDE TO GOOD THINGS.

Late

*«* Patentees, manufacturers, and dealers generally are re-
quested to send prospectuses, bills, etc., of their speciuli-
ties 1m tools, machinery, and workshop appliances to the
Editor of WoORK for molice in *‘ Our Guide to Good
Things.” It is desirable that specimens shouid be sent
Jor examination and testing in all cases when this can be
done without inconvenience, Specimens thus received
will be returned al the earliest opportunity. It must be
understood that everything which is moticed, is noticed
on its merils only, and that, as it is in the power of any-
one who has a useful article for sale to oblain mention
of it in this department of WORK without charge, the
?ir:;une.a tgswm pariake in no wuy of the nature of adver-

ements.

92, —CariTane’s New PeTroLEUuM ENGINE.

L uavr been asked to call the attention of readers
of Work, and especially those who are interested
in motors and wish fo avail themselves of a cheap
machine, worked by oil, for
generating motive power, that
a new petrolenm engine (Capi-
taine’s patent) has been recently
introduced into this country
and, I am informed, has met
with the approval of all who
have, as yet, seen it at work.
The engine, as may be seen from
the accompanying illustration,
is of vertical type, and has a
crank shaft at the bottom. Its
construction is such as gives a
noiseless and steady motion,
without any vibration whatever.
Owing to the vertical arrange-
ment the cylinder is not liable
to get oval. A simple and in- | !
genious driving-gear is acted
upon by the governor placed £
within the driving pulley, and

the introduction of oil is there- 4l ;qilii;if-"'i[{!."'-" i
fore regulated automatically ;ﬂdﬂ[ﬂﬁﬁ lilie

| I
the work done. The space re- =L Eu'_l‘“ﬂ”:
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engine 1tself is very small
After having been started, the
engine does nol require any
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Fig. 2.
Fig. 1.—Flevation; and Fig. 2.—Section, showing two

Minnitt’'s Patent Double Grip Lock Nut
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New Petroleum Engine,
Capitaine's Patent.

L

Mr. Leopold Tolch. These new engines are
now to be seen working in Liverpool.

93.—MinxiTT's PATENT DousrLe Grrr Lock
Nor.

This new and ingenious invention by Mr., H.
Minnitt, which has been recently patented and
described at length in Specification No. 17,799,
18, as will be readily recognised from the illus-
trations, given in elevation, section, and plan of
one of the nuts in Figs. 1, 2, and 3, especially
suitable for railway fish plates, agricultural
machinery, and in all cases where there is much
vibration. There are two forms of nuts em-
ployed, the parts of which are lettered respec-
tively B, ¢, and ®’, ¢/, in Figs. 1 and 2; and these
nuts are used in the following manner, the two

- parts being called respectively
in each form the cap nut (pand
3') and the cone nut (c and c’).
The cap nut (B or 8'), whichever
form may be used, is first slipped
on or over the bolt A against
the plate which it is desired to
tigthen up, and the cone nut (c
or ¢’) is then screwed on the
bolt and #nfo the cap nut. Being
provided with a saw-cut which
entirely severs the cone nut on
one side, the pressure of the
cap nut, as the cone nut enters
it, causes compression on the
latter, and thus forces it to grip
the bolt affer it has been drawn
up tight, - This prevents it
shaling loose through vibra-
g2 tion. The cone nut, and the
g~ f1= cap nut as well, are made in two

H#g= No.1land No. 2. No. 1isshown
{— with the cone screwed and the
#&— capnut threaded inside to take
it. No. 2 shows only a plain
cone, and in this case, as the
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Forms of Nuts—A, Bolt ; B, Cap Nut; C, Cone Nut ; C”, Nut C’ in Plan seen from above. Fig. 3.—

Another Form of C’ as seen from below (C"),

attendance until the oil tank is emptied. Ordin-
ary lamp oil is used as fuel. No electric spark is
required for effecting the igmition,as one lamp
fed with petroleum is used for vaporising the o1l
and igniting the gas mixture. The consumption
of oil is about from seven-tenths of a pint to one
pint per actual horse-power per hour, according
to the size of the engine. 1 am told that an
extensive use of this high speed engine is being
made for agricultural purposes, as well as for
electric lighting, driving ventilators, propelling
small launches, for working cranes and hoists
and capstans on board sailing vessels, etc. The
cost of Capitaine’s New Petroleum Engine is but
little more than ore-half that of any other oil
engine.
The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

The agent 1n the United Kingdom is |

nut ¢ is screwed onm the bolt, it forces itself
into B, and is thus subjected to compression.
In Fig. 3 another form of ¢’ is shown, as seen
in plan from below, c¢” being the plan of
¢’ as seen from above. As made in the manner
shown in Fig. 3, the cone cap, instead of being
provided with only one saw-cut by which it is
entirely cut through from the outer to the inner
surface, has three or four cuts extending only
the length of the cone, and stopping when the
hexagonal portion-is reached. It is, however,
used in the same manner, being screwed on the
bolt after the cap nut is put on, and forced into
the latter, thus causing the wings to tighten on .
the bolt. The nut shown in Fig. 3 can be made
with screwed or plain cone, Tue EpiTor.
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SHOP:

A CorNER FOR THOSE WHO WANT TO TALK IT.
- *e

* * In consequence of the greaf pressure upon the
“Shop " columns of WORK, coniributors are
requested to be brief and concise in all future
guestions and replies.

In answering any of the *‘ Questions submiited fo Corre-
spondents,” or in referring to anything that has appeared
in ‘“ Shop,” writers are requested to refer to the number
and page of number of WOoBRK in which the subject under
consideration appeared, and to give the wng of the
paragraph to which reference is made, and the initials
and place of residence, or the nom-de-plume, of the writer
by whom the question has been asked or towhom a reply
has been already given. Answers cannot be given to
questions which do not bear on subjects that fairly come
within the scope of the Magazine.

I.—LETTERS FROM CORRESPONDENTS.

Sussex “Trug” Baskets.—The Redonda Phos-
phate Co, (Montserral, West Indies) write:—** There
is some demand here for baskets of the followin
measurements (inside): Length, 20 in, ; width, I
in.; depth, 8 in. This is the size of the ‘oak-spelk
hand coal-baskets' imported from England. They
are identical with those used by coal-porters, except
the iron hooping. Those we have, the iron hoop
is riveted to the rim and crosses on the bottom.
They need be very strong to stand the rough usage
here. I will explain the use we make of them. The
phosphate—a hard, very sharp, compact rock—is
gparned by the men in places where it is very

itHcult to erect any kind of machine. Boys are
employed to fill the baskets with the rock and carry
- it from the quarry to the ahilnpmg place—a distance

of about half a mile. The load is about 70 1bs.""—

Clog and Trug Basket manufacturers will probably

ollow Captain Cuttle’s practice, and make a note of
this, v-ED.ﬁJ

Diamond Chips.—F., W. (De Beauvoir Town)
writes :—** The answer given concerning diamond
chips by DAMON (see WORK, No. 138, p. 541) might
be clearer. He says that bort is almost, if not quite,
as hard as diamond. Now, bort isdiamond. Tech-
nically, real bort is somewhat harder than ordinary
diamond. It cannot be cut and polished like ordi-
nary diamond ; but what is known to the trade as
bortare diamonds which are too flawy or off-coloured
to cut for jewellery purposes, and is, when crushed,
used for slitting erystal, pebbles, etc.; made into
powder for polishing hard stones, such as rubies,
sapphires ; and also used, when broken into small
pieces, for drilling glass and china. They are the
pieces known to china-rivetersas ‘ diamond sparks,’
or, as your correspordent puts it, ‘ diamond chips.’
I might also mention that the material black dia-
mond is known to the trade as carbonate, or carbon.,
It is black, and it cannot be cut or polished : used
principally for turning emery wheels. It is better
than diamond for glass and china drilling, for it
never wears smooth, like the diamond : it maintains
its rough surface to the last. Both diamond or
carbon sparks can be obtained from firm mentioned
by DaMoN—viz., Woods & Toussaint.. I might men-
tion that carbon is double the price of diamond,”

» gha-guliqk.—lgsﬂ?iAT[&?,—{ . S. (Lﬂndﬂn]:}: writes :
el e y INO. , 11ne 18, column 1, ‘right ?
Ehnulg be substituted for ‘left hand.'” Eghbosng

. Mechanical Voting.—J. S, (London) writes:—

Re your remarks on Mechanical Voting in No. 138,
contained in ‘ Hintsto Inventors,’ I take thefollowing
from a journal I read weekly : In the Italian Parlia.
ment the voting i8 said to be done by electricity.
Three buttons, marked ‘ Aye,”* No,’and * Abstain,’ on
each member's desk, are connected with a central
prm_mmi apparatus, which records the votes auto-
matically as the members touch the buttons.
Doubtless, something similar would answer for the
voting alluded to.”

To Restore a Damaged Mirror.—G. A. S,
(Edinburgh) writes :—-'J u%ging by the number gf
inguiries in the columns of *Shop’ as to how
damaged mirrors may be re-silvered, I think that
some easier way than re-silvering may be very
welcome to many readers of WORK. As has been
already pointed out in ‘Shop,” the process of re-
silvering is too difficult a job for most amateurs ;
and it will be found more E;ruﬂta.hla. where the
plate is worth the expense, to send it to the pro-
tessional, But the object of the present paper is to
show whereby a small plate—say, 15 in. by 12 in.—on
which the silvering is run or has been scratched,
and in its present state is generally unsightly, may
be made, with a very little expense, a thing of
beauty and (to the owner, at least) a jﬂy for ever.
As mirrors don't all get damaged in the same place,
it would be useless and out of place to lay down
any hard-and-fast rule to go by, 8o we must leave a
great deal to individual taste : the intention being
to make, by the use of scraps, an imitation of a
hand-painted mirror. I suggest a lake or river
scene ; but that is on the augguﬂitiun. as8 well as for
the sake of example, that the mirror is damaged
round the sides only, For material, we require the
mirror, which may be some old dressing mirror, or
one which may have seen better days in the back of
a case, but, having been exposed to damp, or care-
lessly laid past, has had its silver back partiall
destroyed. Then we will ra?nuire BOmMe scraps, su
as foliage, water-lilies, flying birds, swans, and

boats (these should be in duplicate), alittle starch-
paste, and & dip of varnish or paint. Laying the
mirror on its face, we select the scraps which we
think will best suit. For the sides we take the
foliage : this may take the form of a tree, or hang-
ing ivy, or a clump of tongue fern; with a little
weak paste we stick the scrap, face down, so that it
covers the damaged parts; in the same way, stick
on the top the flying birds, and on the bottom the
water-lilies, swans, or boats, or whatever you may
think will suit best. The proper placing must, of
course, be left entirely to the taste of the worker or
the needs of the mirror. Next paint over the scraps,
going particularly into the edges, with a little lamp-
black, or some dark colour, mixed with a little paste
or size; or with a sharp instrument cut close round
the margin of the scraps: the object hﬂ:‘ng. when
the scrap is removed, to leave a clear outline. Now
with a sharp penknife scrape off the silver which
has been covered by the scraps, keeping as sharp an
outline as possible, and getting the glass quite clean.
The scraps we have taken off will probably be de-
stroyed ; at any rate, they should not be used again,
as the second coating of paste on the painted surface
might cause them to peel off. Therefore, we take
duplicate copies, and, pasting them on the face with
starch-paste, or any transparent paste or gum., we

lace them in the spaces scraped out for them.

ive the whole of_the back a coat of size or starch-
ga_s!;e. and when dry, 2 coat of varnish or oil-paint.

hould the scraped-out spaces be too large for the
scraps, use oil-varnish ; and when it has set—which
will be in about three or four hours—dust some
silver-bronze over the bare parts; and if yourscraps
have been laid on with taste, you have a good imi-
tation of a hand-painted mirror.”

A Simple Hair Curler and Crimper.—F. H.
(Batlersea) writes :—  Perhaps some readers of
WoRK will think anything appertaining to hair
curling out of place, but I am describing an appli-
ance which, as it is very useful, and is very simple
to make, will be none the less welcome for being
first made public through the pages of WORK. Alsa

Hair Curling and Ux:lmping Appliance,

iece of 1 in. iron gas-pipe about 12 in. long, bent to
E:rrn"{. & handle : it is filed and burnished ; E is 18 in.
of } in. iron rod, used as the heater. It is placed in
the fire and made red hot, and then inserted into the
tube A for a few minutes. By this means there is
no fear of the iron being hot enough to singe the
hair, and it is always kept bright. The female
figure explains how the appliance is used.”

A Simple Cramp.—MARKWELL writes:— One
of the first things I made, soon after Work first
appeared, was & mitre shooting board and cramp
combined. By its aid, sundry frames which I made
have been comfortably tapped together. In the
illustration below, 4, B, and C are made of hard wood.
I think J. W. would like it better than his. The
angle-piece is rabbeted, and the rabbet lined with

s\

A Simple Cramp.

leather. ‘When screwed strongly down, English
gilt_moulding is not injured, and brads may be
used ; but I must sa%I like the idea of screws. A
little chalk on the back of moulding, and also on
board, is useful. I put myshaded lamp & few inches
from the mitre points, and can at once see if the
Joint is quite close front and rear. By unshi ping

A, B, and o (often d ] '
fr a?aﬂa.hlaﬂ" n done), an ordinary shooting hoard
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II.—QUESTIONS ANSWERED BY EDITOR AND STAFF.

Rubber Types.—E. M. (Londoh).—Climax date
bands may be made by forming a sufficiently deep
mould, the surface of which should be carefully
levelled, and using two or three thicknesses of raw
sheet rubber compo, backed with one thickness of
linen, the die being cut into suitable strips, and the
strips cemented end to end with rubber cement
after vulcanisation. Solid rubber type may be made
in a similar manner (omitting the linen), and cut
with a keen knife-blade, wetted with water, to the
desired length. IRubber-faced type cannot be made
wah appliances available to an ordinary amateur.
—QuI VIVE.

Fretwork Enlarged.—RR. M. {Penicuik).—The
designs drawn full size have often to be reduced
to fit the space available in WoRrxk, when so many
conflicting tastes must be represented. To enlarge

atterns there is a simple mechanical contrivance

nown as the d)&ntﬂgmph, which any cyclopiedia
will explain. nfortunately, it would take up too
much room to do it here. * Lelts's sectional
tracing paper” provides another way. You trace
the design on a sheet ruled in tiny squares of red
lines, and then, by a mechanical process of counting
Bciua.rea, you copy it on one of much larger scale.
This is easier to do than to describe; but if you
have seen anyone working the old-fashioned Berlin
wool work from a small pattern, you will gather
the ruling motive of the process. For your Kkindly
words anent WORK, and the censure of dilatory
agents, compressed thanksin a few words, but none
the less real.—G. W.

Panel —CARTRIDGE.—The basket-work or dotted
eftect of background in patterns in low-relief car-
ving is gained by hammering the ground with
punches sold for that purpose at any tool-maker's.
I'he commonest one of simple lines in a square pro-
duces the wicker-work pattern.—J. G. W,

Patent Agents.—W. G. 8. (Bristol) is strongly
advised to place himself in the hands of a patent
agent in his own city. It is important that the
patentee should be near his agent. We are unable
to recommend anyone at Bristol, and it would not
be safe to take a name from a direclory merely.
W. G. S. might place himself in communication
with two or three local patentees (whose names he
could get from advertisements, or from their arti-
cles), and take their opinions as to the best agent.
Among London agents, we may mention Rayner
and Cassell, 37, Chancery Lane, VW.C,, and Messrs.
Carpmael & Co., Southampton Buildings, Chancery
Lane, as of high professional reputation. Judging
from our own experience, as well as from common
sense, we incline to think that Mr. Eustace Smith’s
remarks are calculated to give too low an idea of
the value of provisional protection.—C. C. C,

Blue Prints.—Cosyos.—The following formulee
will answer well :(—

Ferricyanide of potassium 0878 wo. 1.

Water. R 1o )
Ammonio-citrate of iron 100 grs. } No. 2
Water . . . 1 0% ) A

Mix equal parts of 1 and 2 just before use, and
apply evenly with a brush or sponge, and dry in the
dark.—D.

Toy Wheels.—J. M. C.(Greeniwcich).—Y ou would,
I think, be able to buy your toy bassinette wheels
of The Victor Cycle Co., Grimsby, Yorkshire, who
advertise in WorE, and who would be able to get
them for you if ordered. The price of a set of
wheels 11 in. by 7 in. would be about four shillings,
or a little over, as I am able to procure a small-sized
set 18 in. by 12 in., for an ordinary bassinette, at five
shillings and sixpence the set, wholesale price, in
Manchester.— V. P.

Wheels.—G. H. A. (Sheffield).—The proper ad-
dress is The Victor Cyele Co., Grimshfn I know of
other makers, but as they do not (unlike the Victor
Cyele Co.) advertise in Work, I do not think it
fair to mention them, but by writing to the above
address you will receive every attention.—\W. P.

Ice-Cream Freezer.—J. C. (Belfast).—Glad to
give you any information in my power; but I do
not see the point of your terming yourself a “ man
of wood,” as these [reezers are made out ofo very
different material. They are, or ought to be, made
of pewter, and, as a rule, are about twice as deep
as the diameter of them. The sizes vary according
to the quantity required. You say you want to
make a suflicient quantity to dispose of in your
shop. I think, when you look at it, that seems
rather vague. I cannot tell whether your shop is a
large or small one, or whether the Belfast folk are
fond of ice or not. But to return to the subject. If
you can use a soldering iron, it is not a very ditficult
job to make an ice pot. Geta piece of sheet pewter,
15 x 10 ; turn it round on & wooden mandrel : let the
edges “ butt"—that is, just meet—and, with a hatchet
soldering iron, solder down the seam on the man-
drel, using resin and oil as a flux, and pure solder. Do
not try to make the solder flow after the iron, and
never mind if it looks rough. After you have sol-
dered the seam down, rasp off all superfluous solder
till it is level with the metal, and then scrape
gmooth with a knife or piece of steel. Then cut out
a bottom that will justslip in, and solder that round
in the same way. Turn a piece for the rim of the
cover, 1} in. deep, and solder this, and make it
smooth at the seam inside and out, so that it will
fit well. Puta cover on this, the same as you did
the bottom. The shop ones are hollowed up: but
that is not essential. Lastly, bend a piece of §in.
tin pipe across the cover, and solder it to each side,
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for a handle, and the affair is complete. For in-
structions in soldering, see Nosa. 19 and 23.—R. A.

Furniture Restorine,—Parvyrus.—I am afraid
you will not be able to improve the appearance of
your mahogany chairs by ebonising them ; or, per-
haps, it should rather be said that such chairsas I
gather yours are would not look well ebonised. I
make these remarks, as you ask for any suggestions.:
but it is certainly possible to ebonise your mahogany
chairs, If they are good wood—i.e., finely figured,
and of a good colour—it would be a great pity to
blacken them; for, though you object strongly to
mahogzany colour, the probability is that most of
your friends will object more to the black. Of
course, if your chairs are the fiery red so often
considered to be the true mahogany colour, do any-
thing you like to them ; you can’t make them more
nn=~ightly than they are. This may be a consolation
to you, and you may adopt several different courses.
I youn want to ebonise them thoroughly, all the
existing polish must be removed, either by washing
Of, or scraping, or papering, or perhaps a little of al
three. Then stain, and re-polish in the usual way,
1t this seems too tedious, polish them with blackened
polish, which you may make by mixing gas-black
in ordinary French polish. This, of course, is not
such a satisfactory way as the other, as the stain
does not enter the wood, but is merely on the surface,
from which wear will remove it. If you want an
easy way of darkening the wood, not blacking it,
use French polish with some brown in it, It is
quite impossible to restore faded and worn leather
chair coverings to their pristine appearance; but if
not too far gone, and you are skiltul enough, it is
possible to improve and, to a certain extent, to
obliterate the marks of wear and tear. Unless you
are careful, though, you are more likely to do harm
than good. The only way is to go lightly over the
leather with a rubber just moistened with thin
French polish or white of egg. Without seeing the
things, it is impossible to answer your further query
as to the desirability and economy of re-covering
the furniture. Your own judgment, or the decision
of an experienced upholsterer, after he has seen the
coverings, will be more reliable ; but your idea of
covering things which have leather seats—and are,
therefore, probably dining-room chairs—in cretonne,
is peculiar. Why not use something which will not
be so outré? Thereis leather-cloth, which so closely
resembles leather that at a very short distance the
diifference could hardly be detected. Be careful,
though, to get only the very best quality. It wears
for years, and is cheap enough for anything.—D. D.

Plush on Brackets.—F. C, (Belfast).—As I have
not seen the frame to which you refer, I cannot sa
whether the plush was glued or backed on, thoug
you might have noticed for yourself. 'The plush

aving been put on well is only owing to the skill of
the worker. We cannot give you this; and I very
much fear that what hints I can give you will not
avail yon much. However, that is your look-out.
Plush may be put on frames by gluing the wood
either all over or just at the back, so as to fix the
edges on behind. At the bends and angles on the
inner edges of the frame cut the plush neatly. Do
not apply the glue to the plush, which should not be
pressed down too hard: only ennugh to cause ad-
herence. If you ask at any good cabinet-maker's,
vou will be able to get suitable plush. Ask for silk
plush, and at the same time ask the price, which
depends on quality. You might get the sconces
(the brasses to which you allude) at the same place,
or from any shop dealing in cabinet-makers’ gra.ss-
work. If you do not know any, write to Grew and
Bridze, How can I tell you the price of the brasses
you saw? You might as well ask how big a piece
of stone is.—D. D. -

Wood-Wool Making Machine, and Folding
Furniture Designs.—G. D. (Oldham).—You must
forgive me if I create disappointment by saying that
I am entirely ignorant of the article you are in quest
of : viz., wood-wool making machine. I have made
inquiries among my friends and relatives, but fail
to elicit any information likely to be of use to you.
PPerhaps some reader may peruse this somewhat
“gueery” reply who, perchance, is fully acquainted
with theabove article. If so, [ shall personally thank
him if he will be so good as to forward the fullest
pnrticul:mrﬂ, for the benefit of yourself and others.
I'here is one query, however, which I am glad to
say I can reply to. Several designs of folding fur-
niture have been given by various contributors,
including myself, in the volumes of WoORK so far
published. You will, doubtless, have seen the an-
nouncement that Indexes to WoORIK are obtainable.
at the cost of 1d. My advice is: get one at once,
Thercin you will find specified several folding furni-
ture designs, You will find two folding arm-chairs
aud three folding tables, by me, in Nos. 41 and 37
respeetively ; and in No. 23 are also three designs
of folding chairs. I must inform you, however,
that it came to light, after the publication of the
latter, that Fig. 3 design represented an article which
18 patented in this country (see p. 476, No. 30). My
fellow contributor was unaware of this fact when
he sent the designs in. I mention all this that you
may not infringe the {mtnnmu's rights by making
this particular chair. Youneced not fear to progress
with any of those (folding or otherwise) which I
have given, as I make a point of giving original
designs, The price of volumes of WoRrK, bound, is
7s. 6d. If you possess any skill, however, I should
advise you to endeavour to bind back numbers
vourself by reading the articles on Bookbinding,
commencing in No. 57.—J. S,

Portable' Photographic Studio. — R. 'H.
(Bishop duckland),—It is impossible, in the space
at our disposal in these columns, to do more than

ve a mere sketch of how to build a studio. In the

rst place, much depends on the site and the sur-
roundings; and, secondly, the amount of money to
be expended. A *‘portable studio” is a very elastic
term, and may mean anything between lath and
canvas and brick and glass—in fact, anything else.
** Portability ” is a term signifying not permanentl
attached to the ground or adjoining buildings, an
may cost, so to say, anything according to size,
material, and decoration emgloyed. A home-built
small studio—say, 20 ft. by 12 ft.—might be made for
£8 to £10; but it could only be roughly finished.
Supposing the site available is an open space, not
shaded with buildings, make eight or ten piers of
bricks, about a foot high, as a support for the super-
structure, and to provide ventilation under the floor
for dryneseg’ sake; and on these piers lay a frame
that will enclose a space 20 ft. by 12 ft. of 4 in. battens.
Luahter wood will do for the uprights and roof. The
walls may be made of match-boarding, and the roof
of the same, covered with roofing felt. One side,
that towards the north, may be glazed, and also the
north side of the roof; one corner inside to_be par-
titioned off for a dark room : backgrounds to be
fixed at each end; the whole of the framework to
be screwed firmly together, not nailed; provision
for a door on the unglazed side to be made where

o = l [ =
F R INE
Figd. | Fig, 2.,
Portable Photographic Studio,
most convenient. The floor should be made of good

stouf planks, tarred on the lower side. .4ny kind
of picture can be taken in such a studio, the kind
being regulated by the lighiing, which is controlled
by blinds, that should be contrived to cover the
whole of the glass, and E:a.sily opened and closed,
according to circumstances. The woodwork of the
walls may be made more sightly by stretching
canvas over them, and papering; and the floor
should be covered with floorcloth, and a few cur-
tains disposed here and there, to give an air of
comfort otherwise absent. A few coats of {J&int on
the outside will be a useful protection. The sub-
joined diagrams will show the shape and general
design of the Fl&ﬂe. Fig. 118 a sectional end view,
showing the slope of the roof; and Fig. 2 showing
door and arrangement of the glass, the wooden side
being towards the spectator. Ventilators should
be placed near the ridge at each end, and of course,
in a slight sketch like this, many details are, per-
force, omitted. The above gives a general idea of
one of the most useful forms. Many little matters
will suggest themselves, when the place is set up,
as conveniences or improvements, according to the
taste or funds of the proprietor. ’Rﬁﬂecturs, furni-
ture, head-rests, etc., are necessary accessories.
The dark room Ehuu}ci be lighted from the outside,
and extra ventilation provided for it. A deep
wooden sink, covered with sheetf lead, is practically
best, there being less danger of breakages fto
buttles, measures, ete., than if stoneware is used.
There should be ]iygentéy of shelf room, and space to
lay down the dark slides for filling and emptying ;
and, it %nes without saying, total exclusion of day-
I.ight'._ -

Safety Bicyele,.—H. W, (No 4ddress).—I rather
think H. W. will find that the crank is not screwed
on to the shaft A. The screw that
appears behind the crank is for the
nut to adjust the bearing. Neither
is it usual to have the key ¢ round
as shown, as that sort of key works
loose much sooner than a rect-
angular one. If this crank is really
screwed on, the other will do so, and
they would be screwed right and left
screws. The pin ¢ may possibly be
screwed as well ; in that case a nick
would have to 'Be_ made in the end
of it tounscrew with a screwdriver,
Crank and then the crank would screw off, If

Shaft the crank is on plain it may be

" wrenched off with a crank-puller,

used by repairers. The best thing to do is to give
the job to a repairer.—A. S, P,

Patenting an Invention.—H. W. (Notiingham).
—-If the machine is to be worked by downward pres-
sure of the hand (a succession of blows), and not by
a wheel, the idea, so far, is not new. We have been
shown such an apparatus, its price being, I believe,
1s. 6d. Before incurring expense, H. W. would do
well to ascertain that nothing with which his own
machine would clash has been protected. Perhaps
he could not do better than make a model, and
submit it to Mr. Clarence S. Newton, General Busi-
ness Agent, Royal Courts Chambers, 70, Chancery
Lane, W.C. From him he will get information on
the above point on what the commercial chances
of his invention may be worth, and so forth. Com-
munications with such an agent would, of course,
be considered confidential ; but if the inventor fears
piracy, he can first get provisional protection. As
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to the third query: till H. W.’s orders become large,
we do not see that he can do better than buy his
spools of cotton in such a cotton-consuming place as
his own town. For needles, he might go to F. G.
Heath & Co., Crabb’s Cross, Redditch ; and for light
Eraés é;uhmg to Stone & Benton, Birmingham.—

Stain for Blackboard,—A WELL- WISHER,—
Much information upon this subject appears in the
following back numbers of Wokrx : 39, 44, 98, 102,
103, 104, which may be obtained through any book-
geller, price 1d. each.

Globe.—EQUATOR.—I doubt whether you can get
what you require; but you might inquire of some
map publishers, as Philips & Son, Fleet Street;
Stanford, of Charing Cross; or W. & A. K. John-
%‘mﬁ' % White Hart Street, Warwick Lane, E.C.—

Concert Flute.— NORTHAMPTON.— There are
about a dozen ditferent bores, and as many systems of
key arrangement in flutes, in each of which the holes
are differently laid out, so that it is impossible to
help you. Your only plan would be to get a flute of
the pattern you wanted and work to it. We may
tell you, however, that the arrangement of the holes
on the conical-bore flute is altogether different from
that on the eylinder-bore instrument.— .

Makers of Copying Apparatus.—W. 0. J. (No
Address).—A reference to Kelly's ** London Direc-

tory " will give the information wanted.

Bolg-Dureé.—J. 8. (No Address).—If this is the
material we take it to be, it i3 wood fibre con-
densed by heavy pressure, and has been patented.
We believe that Mr. T. Remus, Tabernacle Street and
Castle Street, Finsbury Square, London, supplies
it in combination with his patent angle-brasses.
Possibly, J. S. might do well to apply to him.—5. W.

Making Small Still. —DeEvon.—In WoORK, Vol.
II., pp. 490 and 651, Nos. 82 and 92, you will find a full
description and particulars of a small still that, I
think, will answer your requirements. The answers
are at full length, and I think you would have no
tRmuhla in making one from these instructions.—

A "

Brazing Bicycle Tubes.—Brassy.—If Brassy
will provide himself with the numbers of WORK
containing papers on_the “Construction of the
Safety Bicycle,” he will get all the information as
to brazing he can possibly desire.—A. S. P.

Affixing Glass Letters.—Grass.—If I had this
to do I should simply use the best varnish, covering
the letters well, and when nearly set, giving
another coat round the edges to fill uE all holes, so
as to keep out damp and moisture. There is a very
good cement in the market, called *Coagiline,”
also Le Page’s Ii%uiﬂ. glue. If you use either of
these I should still put a coat of varnish round
the edges. If it does not matter to have it trans-
parent, you will find red lead thinned with varnish
answer well ; or the fﬂ]luwm%' : Litharge, two parts;
white lead, one part: boiled linseed oil, three
parts; gum copal, one part; mix just before
using: or you could use red lead thinned with
T"H.I'I]iEh..‘—" e E- D-

Eidograph.—NIL DESPERANDUM.—I am unable
to give the required directions, but NTL DESPER-
ANDUM will find the instrument (which is an im-

rovement on the yﬂnmgrupl;) lllugtrg.ted and

escribed in Knight's ‘ Practical Dictionary of
Mechanies,” p. 775, published by Cassell & Co.,
London, E.C.—S. W.

Waterproofing Cloth.—J. B. (Haslings).—Our
correspondent does not tell us what material it is
he desires to waterproof, therefore we cannot give
him any satisfactory information, If it is woollen
cloth, then one kind of treatment has to be adopted ;
if it is flax, cotton, or other vegetable material,
then another plan has to be adopted. What will
be correct for one material will be quite inapplic-
able to the others. If he will state specifically what
hetwants to do, we may then possibly be in the
%nsit.iun to give him the required information.—

. E.

Quarter Horse-Power Engine.—G. M. L.
(Selborne)—You are qluite right, it would be most
convenient to have full-size drawings of the engine
to put up on the workshop wall, or on a board, o
go to for measurements. In fact, it is almost neces-
sary. Whether such drawings will be supplied, 1
cannot say as yet, but the very best preparation for
making the engine would be to make fullsize
drawings from the scale drawings in WORK, taking
the written dimensions wherever possible. Be-
fore very long, I think, the castings will be
advertised ; you will then be_ able to make the
drawings well and carefully: the time will not be
wasted, even if drawings are eventually supplied,
since it is sure to give the workman a better know-
ledge of what he has to do, and will save him from
making mistakes.—F. A. M.

Mechanical Office Work.—F. H. B. (Man-
chester).—You should advertise your requirements
in WoRK. Any writings you care fto seng. on
approval, will be considered, if suitable for WORK.
London is already overcrowded with workers, and,
as you are in a manufacto much in your own
line, the best thing you can do is to stop there, and
make such headway as you can in business and
out of it; but don't come to London.

Photo Frame in Fretwork. —No NAME.—
Your large design, as you have made it up, looks
well, and shall ﬁ published if I can make room
for it, but you have sent your letter and large
sketel without name, initials, or nom-de-plume, 80
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I am unable to follow the above side-heading with
one or the other of these in the usual way. Kindly

s¢nd your name and address.

Battery for Electric Night Light.—Lux IN
TeNEBRIS.—I cannot advise the use of a chromic
acid or bichromate battery in a bedroom for sup-
p'yving current to a small electric lamp used on
electric night light. Although the fumes from
siich batreries are said to be nnn-mjbunuua, the
odour from them is to me objectionable, and is
hizhly injurious to my brother, causing sore throat
and constriction of the bronchial tubes. The large
azglomerate tin block Leclanché is very suitable
for a night-light battery ; so is the Gassner dry
Lattery of large cells. It would take six such cells
to light an 8-volt lamp. The cost of the Leclanché
battery at 10s. 6d, each cell will be three guineas;
the cost of the Gassner at 5s. per cell will be 30s.
Mr. K. Schall, Wigmore Street, London, W, sup-
plies a 6-cell chloride of silver battery, 8 Emalfy
made for small electric lights, at a cost of £2 9s.
These, although costly, are clean and portable. A
correspondent at Ipswich has made his own
Leclanché battery for an electric night light. The
azglomerate Leclanché and the Gassner can be
obtained from Messrs. T. Gent & Co., Faraday Works,
Leicester, who also supply lamps and other electric
light appliances. You can also, as you suggest,
get everything from Mr. Bottone, who is agent for
a very good portable dry battery. Replying to your
questions as they stand in your letter: (1) Large
cells, carbons, zines, etc., in a battery, lessen the
internal resistance and furnish a larger volumé of
current, lasting for a longer time than the current
from small GEﬁE. (2) Amalgamating the zine with
mercury means coating the cleaned zinc with this
metal to prevent waste by excessive or local action.
(3) Either of the firms mentioned can supply car-
bons, zincs, clamps, switches, wire, and lamps, and
will quote you prices for the same. Ido not Know
a firm in Dublin, (4) A sickly odour, to me, pro-
ceeds from a bichromate battery, so I would not
have one in my bedroom. his objectionable
feature does not exist in the Leclanché, Gassner,
and chloride of silver batteries, ‘I'he Lithanode
battery of Messrs, Cathcart & Peto, Hatton Gar-
den, E.C., is also free from objectionable fumes.
A battery may, however, be left outside, and the
conducting wires only led into the room. (5) A bat-
tery would need recharging about once a week, if
you use the light for from ten to twenty minutes ata
time, about a dozen times in the night, as this would
mean at the least two hours per night. I thank you
for your kindly appreciative words r;s'gcting
WoRrk and members of the editorial stalf. We
endeavour to couch our instructions in *“‘good
Anglo-Saxon language,” and hope you may nnE
enj m&l as a Bsubsaribar, some more half hours wit
us,—

How to Make a Dynamo.—J. G. (Edinburgh).
—Articles giving illustrated instructions on making
small dynamos appeared in Nos. 92, 94, 97, and 99,
published December 20th, 1890 ; January 3rd, Janu-
ary 24th, and February 7th, 1891. An article on
accumulators aéagpaared in No. 101, published on
February 21st, 1891. **The Dynamo: i-lnw Made and
Used,” by Mr. Bottone, Wallington, Surrey; and
“How to Make a Dynamo,” by Mr. A, Crofts, Dover,
are both good books on the subject, well suited
to the wants and knowledge of amateur dynamo
mﬂukﬁrﬂ.—’a‘. El B- [

Battery for Medical Coll.—T. A. (Shotley
Bridge).—Yes, a Leclunché battery can be, and is,
used for working medical coils, but special large
cells should be employed. The large 6-block
agglomerate cells are suitable to this work, but
their cost (10s. 6d. each) is rather high. The Gass-
ner dry battery has also been employed for this
purpose. Messrs, T. Gent & Co., Leicester, supply
these and other suitable batteries. The new
chloride of silver cells made by Mr. X. Schall,
Wigmore Street, W., will give a strong constant
current for several hours whilst working a medical
gzﬂﬁ ﬂE tl}f cpltull Il*:}gs to be used igr ffrum 1 tﬁ 1} ]];murﬂ

) y it wi necessary requently charge
the battery—say at least once a waeIE—G. % B. -

Battery for Firing Fuses.—W. K. S. (Whal
Bridge).—If you know anything about 1(;11& cuﬁf
struction of electric batteries, and can malke them
yourself, you may get all the materials and in-
structions from Mr. Bottone. You will have
to tell him just what you wish to do, the kind
of fuse you wish to fire the shot with, the dis-
tance of the battery from the fuse, and size of the
conducting wire to the battery. He will then tell
you what things to get and how much they will
cost. Messrs. King, Mendham, & Co., Western
Klectric Works, Bristol, make a special 'battarr of
8 cells for this purpose at a cost of &.—G. E. B,

Incandescent Gas Light.—R. C. B. writes
respecling the address of the Incandescent Gas
Light Co., given in No. 134, 3‘.;?5. Vol IIL., of WORK,
in reply to C. N, "V.éAI shot) He says the

dress is not the one C. N. V. wants, but he shall
be very pleased to let C. N. V., know the address or
anything else about the light. 1should have been
better pleased if It. C. B, had given me the roper
address, and the information offered, so that it
could have been published for the benefit of all
readers of Work.—(3. I B. -

Lathe Proportions.—WALLACE.—The dip or
throw of a crank is not measured over all, but from
centre of shaft to centre of pin. Assuming your
Bgquare crank-shaft to be 1 in. square, then the
throw of your ecrank would be 4 in. and the
stroke would be 8in., Now 8 in. is just abou% the

increasea

anper stroke for the footboard to move up and
own; for a small 3} lathe, 7 in. will do, but for a 5 in.

ou require a little more power ; a greater rise of
Ehe footboard is more fﬂ.tiguing for the leg. You
could not with this erank use the ordinary kind of
treadle, as it must nearly double the stroke of the
crank, and I think you should give it up. The
proper throw for the crank is determined by the
movement it is desired to give to the foot (say 8 in.),
and the proportions of the lever arm of the treadle,
In the sketch sent herewith, m is the centre of the
mandrel ; mn a perpendicular dropped from m and
passing through the centre of crank-shaft at 0; F is
the fulerum of the treadle ; B B the footboard, the
centre of which should be 10 in. in front of the per-
pendicular centre line ; L is the full length of the
treadle lever, and ! is the short length measured
from fulerum to the point of attachment of pitman
or crank-hook ; this point of attachment is rather
better placed 1 in. in front of the perpendicular, as
it lengthens the down stroke when the lathe runs
forwards. P is rather better tgla.ced 6 or 8 in. high,
because then, in descending, the foot moves a little
forward, which is somewhat easier. Now if L be
twice as long as I, then it is evident the throw of
the crank will have to be 2 in. and the stroke 4 in,
If the crank had a throw of 2} in, and a stroke of
4l in., then the fulerum would be moved back 2% in.
or more exaotly 24 in., so as to make L = 204 in. and i
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Sketch of Treadle Arrangement.

=114, in order that L. may bear the same proportion
to I that 8 does to 4}. ou will see from all this
that 2} isa proper throw fora crank if the other
parts are made in Prupurtinn. With regard to your
second question, I have never seen a weaver's
shuttle tip, and cannot tell whether it would do to
insert one in each end of the crank-shaft to form a
point on which it would turn. To do this the pin
must be at least {5 in. diam., or it might break
right off ; also the urégla of the cone should not be
more obtuse than 60 degrees. Ishould preferto bore
& % in. hole up each end of the shaft, and insert a
hard steel plag 1 in. long, having a } in. hole bored
right through the centre and countersunk to 60 de-
grees at the outer end; plug to be driven in tightly,
and the hole in the centre to form a reservoir for oil.
The screws on which the crank-shaft turns may be
# in, diam., screwed with a Whitworth thread and
pointed to exactly 60 degrees so as to fit well into the
holes in the crank-shaft; these screws can be
tapped into the beech wood standards so as to fit
pretty tightly, and they will hold very well without
mg metal plate or backnut., If you are5 ft.6 in. in
height, your lathe centres, from the floor, should be
abput.':'-l ft. 6 in. ; if higher you will get too man

chips in your face; if lower you will not see so well.
The top of your lathe bed will, therefore, be 3 ft. 1in.
high. It would not do to incline the connecting
rod or pitman 30 degrees, as you propose, but it may
be inclined a little, as shown in the Fig. I send; the
effect is to lengthen the down stroke and make the
foot rise rather faster, which is an advantage in
running forwards, but a disadvantage when run-
ingng thuEWﬁrda; as you want to do in sand paper-

E-‘_"‘ ® " "

Eleatric Detector.—Mining DETECTOR.—You
evidently have an ordinary linesman’'s current
detector or galvanometer with the dial marked in
degrees of the arc of a circle, numbered from 1 to
60 on each gide of zero. When you send the cur-
rent from one cell of a battery through the instru-
ment, the needle is deflected to 30 degrees; with
two cells you get a deflection of 50 degrees; and
with three cells you get a deflection of 60 degrees,
Now you wish to know the value of those degrees.
I fear that I shall not make the value clear to your
nind by stating that it is “as the tangent of the

angles of deflection,” i i
:ﬁ‘% . e on,” so will try to Bmﬁ:hfr this

emen saying that the value of the deflection

proportionately with the distunce of
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the needle point from the zero mark. From 1to 20
the degrees will indicate proportional strength of
current pa-sing through the instrument—that is to
say, a deflection of 20 will indicate a strength Lwice
that of 10. But, from this upward, we may pnt
down3las 15 x 2 + 3076; 40 us 20 x 2 + 8066 ; 50
as 25 x 2 + 18275; and 60 as 30 x 2 + 39220. You
will nol be safe in taking even these fignres as being
absolutely correct, since the grading on the dials of
these instruments is not made to a standard, nor are
the needles all made of the same weight, 'This
short table will, however, give you some idea of the
value of the deflections, and enable you to make
rough approximations of the strength of the eurrent
from your cells. The use of this instrument in the
hands of a linesman or electric bell fitter is to test
lines for leakage of current, and to give a rough
idea of the strength of a baltery. For instance, he
knows that the current from a cell in good condi-
tion should deflect the needle to 30 degrees, 1f it
fails to do this, he knows that the battery is getling
weak. The value of the deflections is nol given in
volts or ampéres, but there are instruments male
which are so graded as to indicate the strength of
the current in volts and ampéres by the deflections
of the needle. Volts represent the pressure of the
current ; ampéres show ils volume, or bulk, so to
speak. Thug, a current of 1 volt will represent the
pressure (K.M.F.) of that oblained from one cell of
a Daniell battery ; whilst a current of 1 aunpere will
represent the volume of electricity obtained through
a resistance of the ohm when the pressare or
E.M.F. is 1 volt, Taking water as an anulogy,
the ohm may be said to represent the dimensions of
a I)I e, aund the voll the pressure or head of waler,
whilst the ampére will show the volume ol waler
obtained through the pipe. This is the nearest I
can do for you in the way of simplifying Lhese
terms.—G. E. B.

Telescope.—T. . (Spennymoor) wanlts to know
first, ** The proper method ol mounting the various
glasses that they may be corrcetly tixed in their

laces.” From a former remark made il is evident
1¢ wishes to work with as little cost as possible,
and has mentioned a paper tube. I thus take for
granted he does not use a lathe. Make o cell for
the object-glass thus:—Procure a piece of brass
tubing large enough to take the objecl-glass, and
cut off 2 in.: cut the ends perpendicular to the
length. Anyone who has o lathe would be pleased
to do this. In the next place cut a dise of shect
brass 4 in. diameter, to which solder the tube,
leaving % in. all round. Cut out the centre. leaving
the opening } in. less than the tube; this will form a
bed for Lhe lens to rest on. 'This opening can be
cut with an ordinary hand fret saw. I have sawn
stout sheet brass repeatedly thus. Take another
piece of tube und cut a slit in it, so that it may be
Eprumf; into the cell now made. Place the lens in
its cell and spring in the slit tube and the lens will
be held firmly : it may be further secured 'I}f' Means
of a bayonet joint, Four small holes must be made
in the flange to take screws. Now get o turner to
turn a wooden ring 2 in. wide, ? in thick, and of a
dianmeter large enough to admit the paper tube
made. When the object-glass is secured by the
spring in its place, it can be attached to the fubo
with four serews, Of course, this israther a clumsy
way, but it will be eflicient and not costly. Secondly,
the probable cost of an ordinary object-glass of 3 in.
diameter and about 36 in. focus, also price of an
achromatic of similar dimensions. An ordinary
object-glass 3 in. diameter and 50 in. foeus may be
procured from &s. Gd. with lenses for eye-picce;
nchromatie, 3 in. diameter, about 45 in. foous, rom
£1 to £6, according to maker and guality. Thirdly,
eye-pieces. The optician supplying the object.
glass would send the lenses required; they will
cost abount 2s. An article is in the hands ol the
léditor on the construction of eye-pieces, which will
supply every particular needed ; that being the case,
I will save space here. Lastly, the best house to
yurchase from. Without undertaking to sny which
lmus& is the best, I would say that repeatedly have
I done business with Lancaster, Birmingham, and
have always found satisfaction. Should 'I'. 1. not
like the primitive plan snggested, and can com-
mand a screw-cutling lathe, then he will find in
another answer over my initials the proper method
of making and mounting cells.—0, 3.

IIL. —QUESTIONS SUBMITTED TO INEADERS,

* .Y The attention and co-nperation of reaidlsrs of WoRK are
tnvited jor this section of ** Shop.”

Flower-Pot Cases.—IxqQuinEnr writes : =* Conld
any of your numerous readders oblige by giving the
name and address of a firm or lirms where orna-
mental flower-pot expandible envelopes (wood)
can be had?®"”

Darning Weavers.—Manut writes :(—* Will any
readerof WORK please give me address of firm thas
make the PPatent Darning Weaver, with price of
same?”

Wool Winder.—-MarT writes:—*“Will some
kind reader of WoRK please give me a design and
the construction of a wool winder—one to stund on
the table and wind the wool into balls 2"

Canoce Bullding.—CENTRE BOARD CANOE wriles:
—*“ Will some practical hand kindly answer the fol-
lowing 1—(1) How is a canoe kecl bunilt to take a
centre-board? Please give rough sketeh. (2) Does
the special form of keel cnuse any diflleulty, or
necessitate a dilferent method in fitting on the tirst
lank (or garboard streak, as I believe it is called)?

80, please give sketch, and say how difliculty is Lo
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be overcome. (3) What thickness of wood shonld be
used for centre-board well? How is it put together,
and how is it attached to keel? Sketch would much
oblige. (4) Please give the special advan tages of
mahogany or cedar, as compared with pine, for cance
building, and say if oak (best white English) would
make much difterence in the weight of the craft, or
be more diffieult to mould to shape. I'his question
refers to the planking. Ihave no steam killer, and
wish to do without one.”

Invisible Printing. — TurLir writes:—*Could
any reader tell me what kind of stuff is used to
print with on cardboard, ete., that is invisible in
the daytime, but can be scen in the dark 1"

FPipe Mouthpieces.—C. H. C. (Manningham)
writes 1 - Will any reader kindly tell me how
vulcanite pipe mouthpieces are polished 1”

White Metal.—L. S. L. (Kirkcaldy) writes :—
* Would some correspondent kindly give me some
inlormntion about white metal? I am constantly
comingy across articles made from it, and it appears
to me to be such a useful and cheap substitute for
silver for many purposes, that information as to
1is precise composition, properties, and applications
wonld be acceptable to many of the readers of
WoRk.”

Pins. -A. W. B. (Bristol) writes:—*" Can any
reader kindly give me some particulars as to the
manufacture of pins, the district where principally
made, and names of two or three firms engaged in
the business.”

Saw Bench.—WooDWORKER writes:—“I have
read CHOPSTICK'S note on Hand Sawbench in
Work, No. 135, p. 491, and I wish to know whether
he or any of our readers can instruct me as to the
making of one such as he describes.”

Taps.—D. G. C.(Bradford) asks for *“the address
of any firm where I can buy taps made of iron
exclusively.”

Handles for Driving Whips.—I.E. S. (Newton
Abbot) writes :—* Can any reader give me the
address of a shop where I can get handles for
driving whips 2"

Modelling Wax.—CArRVER writes:—* Can any
reader inform me how to make modelling wax, and
what articles to make it with 2"

Razor Case.—J. A. (Gristhorpe) writes :—* Could
anyone give me a design for a razor case?”

. Markets for Wood Carving.—F. G. W. (Ketter-
ing) writes:—"1 would like to know of some ex-
hibition where I conld enter a carved oak mantel-
?mce recently designed and executed by myself.
f any of your correspondents can tell me of any
such exhibition, I shall be much obliged.”

Colour Matching.—CoNSTANT READER wants
to know the best book on matching colours, with
colours in book, and how to make them.

Gum.—Gum wriles :—“ Will anyone please give
me a good recipe for making gum liquid—some-
thing ’;:hu,t will keep so, and without becoming
musty "

Re-transfer Ink.— W, E. (Bristol) writes :—*“Can
any reader of WoRrK tell me the way to make re-
transfer ink from plate to stone 2"

WoRK Exhibitions.— YENNIL writes :—“ Will
you kindly say if there will be any sort of exhibition
this year, or early next, where small inventions may
be exhibited? I have taken out a provisional pro-
tection for an improved mangle and wringer, and
should like to get it, or the improved part, exhibited,”
~[There will be no Work Ixhibition again for the
present, but local workmen’s industrial exhibitions
are constantly being held all over the country. You
should watch the public announcements in the
daily newspapers. Inthe meanwhile, Ishall always
be glad to receive from secretaries and projectors of
such exhibitions early intimation of plans and in-
tentions in this respect, in order to give them
prominence in Worgk.—ED.]

Model Yacht Fittings.--T. H. 8. (Newport,
Mon.) writes :—** Not having seen an answer in the
columns of WoRrk for deck fittings and rigging
of model yacht, & ft. long, I would be glad if one of
the readers would give an insizht of same.”

IV.—QUESTIONS ANSWERED BY CORRESPONDENTS.

Colouring Bright Steel Surfaces.—H. B, S,
(Liverpool) writes:—* BARIUM asks for a method
of colouring steel articles (see p. 542, No. 138). Why
not ecolour them in the usual way, which really
means tempering them by heat? ‘T'he heat required
for tempering watch-springs, ete., which gives a
bright blue to the articles, is un]l: 288° C., and cannot
be considered high. The method used for small
flat objects is Lo heat them upon an iron plate until
the colour is attained ; then throw them into water.
Mercury would eool them quicker, but would be
mich more expensive. A neat way of proceedin
is to have an iron pan fllled with fusible metal, ung
to heat it up to the required temperature, which
may be noted on a chemical thermometer, just
dipping in the metal. The articles are Btrung on a
wire and placed in the bath, and allowed to remain
in the melted metal till they have acquired the
temperature of the bath, then taken out and rapidly
quenched. I do not know that the letter plan has
heen used ou a large scale—it has on a small scale—
but it is worth trying. Keeping the bath at the
proper temperature is the chief thing., I may sa
that pens are coloured by heating to the require
temperature in a revolving cylinder. Perhaps the

latter plan might suit you. I need hardly say that
the articles must be clean and bright.”

Drilling Grindstones.—STONEMASON writes, in
reply to T. A. D. (Royton) (see p. 510, No, 136) :—

Holes are not drilled in grindstones, but are cut
by hand with a mallet and small chisels, The
chisels must be kept sharp. It is a stonemasons’
job, and T should never attempt to drill holes in
Eﬁglbﬂtﬂnﬂ. Before cutting holes in thin stones, the
should be fastened down on another stone wit
plaster of Paris.”

Measurement of Paraffin Barrels.—H. B, S.
(Liverpool) writes, in reply to PARAFFIN (see p. 526,
No. 137) :—=""1 think you will find that the *190
tests,’ marked on the barrels, has nothing to do
with the measurcments of the barrels. It evi-
dently alludes to what is known as the ‘flame
test," which is conducted in the following manner:
A small quantity of the oil, contained in a metal
cup, is heated in a suitable manner in a water bath.
In the oil i8 immersed the bulb of a thermometer,
At short intervals a lighted taper is Ifasae.d over the
surface of the oil, and when a flash of light is noticed,
the oil is giving off inflammable vapour, and the
temperature is noted. In your particular ecase the
oil gives off an inflammable vapour at 120 F. This
test 1s necessary, as some of the oils give off an
inflammable mguur at little above the ordinary
temperature, and these oils are very dangerous, It
is required by Act of Parliament that oils of this
description should be called petroleum.”

Lapidary Work.—H. B. S. (Liverpool) writes, in
replf to SPES MEA (see p. 542, No. 138), upon the
cutting of pebbles :—* The apparatus is a lapidary's
table, consisting of a small bench with raised sides.
Under the table is a fly-wheel and treadle, apd
the wheel is geared on to another small whee
revolving on a shaft horizontally. The shaft
passes through a hole in the table, and upon it
small thin wheels of lead, sheet-iron, or wood,
may be fixed for the cutting and polishing. The
cutting is done by the edge of the wheel of sheet-
iron, which is kept moistened with fine emery and
water—the stone held against it by the hand or
some mechanical contrivance. After the stone is
cut, it is rubbed down on the face of a lead wheel
with fine emery; it is then polished upon a wood
wheel, using rotten-stone and water. The stone
must be frequently looked at to see how it is getting
on; all the scratches made by the emery must be
rubbed out: the Jmlish will appear after a time,
Finish on & wood wheel covered with cloth or
leather, using a little dputtjr-pnwdan I think you
might make the lapidary’s table. All the other
appliances may be bought at a paint-shop. The
cost of a lapidary’'s bench, Gﬂﬂl}ﬂ&l‘rﬁ, means money.
Do you think your few Pﬂhb es are worth it? I
think your best plan would be to choose a flat face
on the pebble, and to rub it down on a flat stone
with emery, smooth with rotten-stone, and finish
off on a piece of smooth slate with putty-powder
and oil ; finally, with putty-powder and oil on a

piece of smooth glass.”
Auckland)

Drilling Grindstone.—M. (Bishop
writes to T. A. D. (Royton) (see p, 510, No, 136) :—
*“ ¥ ou might try a hollow drill in the form of a tube,
fed by coarse sand and water. Unless the stones
are very soft, you need not have any notches or
teeth on the end of the tube. But why not have
the holes made the right size at the quarry? In
the Newcastle district the square holes are cut by a
mallet and chisel ; the grindstone is then mounted
on a mandrel driven by steam, and the faces and
edge turned with a steel tool. it you get the holes
made 1} in. square at the quarry, you can mount
them in your machine as well as having & circular
hole, unless you bave some other reason for having
a circular hole. To the bestof my remembrance,
the mandrels on which they are turned are circular,
the stones being fixed by a plate and screw.”

Model Steam Launch.—M. (Bishop Auckland)

writes, in reply to A. M. C. (Holywood) (see p. 494,
No. 135):—" 1f you refer to No. 71, Vol. 1l., of
WoORK, you will find a plan of steam launch. You

can make it of yellow pine, free from knots or
shukes, and hollow the inside out, leaving the sides
? in. thick. You can get engines from Mr. Lee
of Holborn, who advertises in Worg., If ¥nu will
send me the size, I will tell you what size of engine
you will .requim, and any other particulars you
may require.”

V.—LETTERS RECEIVED.

Questions have baen received from ths following corres-
poudents, and anawers only awnait space in SHOD, upon which
there is great presenre:—S3. (Bristol): A. M. L. (Nuneaton);
F. W. C. (Dublin); H. A. W. (Holt); H. M. M, (Bootle); O. B.
(Regent's Park); It. A. DR P. (Sonth Kensi ); W. . {ﬂead-ﬂ;
W. H. B. (Crewe) ; J, W. (Plumatead); P. B, (Clapham); ). B.
(Dundee) ; GAMMA ; H. R. (Blackpool); G. G. (St. Bl ): P. M.
(Shields); W. M. (Heigham); CAURCH OF ENGLAXD TEMPER-
AXCE SOCIETY ; K. E. 5. (Bﬂit.lciytnu]; 8. E.(Camberwell); W, H.
(Edinburgh); R. A, R. B. (Oxford); C. 8. (Wigan);, E. R. D.
iﬁhﬂ‘bﬂ?‘ﬂﬂl; NErD; J. E. [I. (West Witton); W. H. B. (Leicester);

0 NaMe; READER FnoM THR BrEGINNIKG; W. (Glasgow);
A. D. (Dunfermline): T. Q. P. _"[J_Plumrtmd}: J. D. tilﬁ-(mdmt B.):
E. W. B. (Surrey) ; Winag; A, W. B. (Glasgow): F. M. (Hollesley
Bay): CIROMA ; "'E'F 8. (Uarrow Road:; F. E. D, (Bridgend);
R. B. (Manchester) ; J. P. (Edinburgh); M. & J. W. |Conwa %:
E. P. (Landon, E'Lﬂqii H. B. (Dews n‘g".iv: G. R. B. (Wakefteld);
ECHRMER; T. A. (Iattle Boiton); D. W. K. (Du 13 B. H.
(Svuth Bermondsey); AMATEUR ELRECTRICIAN; W, M., JUNR.
(Norwich); J. H, M. (Liverpool): CONSTANT READRR; G. J.
(Didsbury); J. M. 8. (Hull); J. R. (Dalton): W. R. (Brizton) ;
BOOXKDINDER ; BACOMETRR ; J. F. (Paddingion); E. O (Folke
stone); AXLE; A & H. (London); A. E, C.(We Hromwiq:.'g;
EvER WILLING; W, P. !'.;lbrrdun}; TRAKBMITTER; W. F, H.
Tslington); INQUIRER; WHITTAKER; W. H. (West Bromwich);

BEA; EVExNING,
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CASSELL'S TECHNICAL MANUALS.

Applied Mechanics. By Sir R. S, BALL, F.R.S. =5
Bricklayers, Drawing for. 3s.

Building Construction. 2s.

Cabinet Makers, Drawing for., sis.

Carpenters and Joiners, Drawings for is &3,
Gothic Stonework. s.

Handralling and Stalircasing. s &d.

Linear Drawing and Prac'ical Geometry. ==
Linear Drawing and Projection, In One Vol, 3s. 64
Machinists and Engineers, Drawing for. 4s. 6d,
Metal-Plate Workers, Drawing for. 3s

Model Drawing. s.

Orthographical and Isometrical Projection. ==
Practical Perspective. 3=

Etonemasons, Drawing for. Cloth, =
Systematic Drawing and Shading. 2=

CasserLr & Company, LiMiTrp, Ludgate Hill, London.

MANUALS OF TECHNOLOGY,

EDITED BY PROF. AYRTON, F.R.S., AND RicHARD WormeLL, D.Sc., M.A.

The Dyeing of Textile Fabrics. By Prof. J. J.
HuéstEsl._- .C.5. With Numerous Diagrams. Seventh 1hou-
sand.

Steel and Iron, By WiLLiam Hevry GrEENwOOD,
F.CS., M.LM.E,, etc. With g7 Diagrams from Original Work-
ing Drawings. Fifth Edition. " s

wW. S.

Spinning Woollen and Worsted., B
BRIGHT MCLAREN, M.P, Worsted Spinner, With 69 Dia-
grams. Second Edition. 4s 6d.

Cutting Tools, E?v Prof, H. R. Smita. With 14
Folding Piates and st Woodcuts, Third Edition. 3s. 6d,

Practical Mechanics, By Prof, J. Perrv, M.E.
With Numerous Illustrations, Third Edition. 3s. 6d.

Design in Textlle Fabrics. By T.R. AsHENHURST,
With ro Caloured Plates and 106 Diagrams. Third Edition. 4s. 6d.

Watch and Clock Making., By D. Grascow, Vice-
President, British Horvlogical Institute, Second Edition, 4s. 6d.

CasseLL & Company, LimiTep, Ludeate Hill, London.

WORK

fs published at La Belle Suuvage, Ludgais Hill, London, at
9 o'clock every Wednesday morning, and showld be obtainable everpy-
where throughout the United Kingdom on Friday at the latest.

TERMS OF SUBBCRIPTION,
3 months, free by post . - e« JE 84
6 months, - .o e «« 388, 534,
12 months, in Fe s . 68, 8d,

Postal Orders or Post OMees Orders payable at the Genera)
Post Otlice, London, to CABBELL and CoMPAXY, Limited

TERME FOR THE INBEATION OF ADVERTISEMENTE IN RAOH
WEEKLY IB8UR,

£ s d

One PEE!' - - - - - - = - - 12 0 0
HalfPage = = =« =« =« &« =« =« =« §10 0
uerter PRE@ =+ =+ =+ =« +» = =« = Bl 6
ighthbofaPage - +« « -« = -« =« 117 6
Ope-SixteenthbofaPage- =« +« =« . = 10 0
In Column, per inch e = = = = = 010 O

Small prepaid Advertisements, such as Sltuations Wanted
and Exchange, Twenty Words or less, Ones 3hilling, and One
Penny per Word extra if over Twenty. ALL OTHER Adver-
tisements in Bale and Exchange Column are charged Oume
Shilling per Line (averaging eight worda),

FProminent Posilions, or a series of inssrtions,
" by special arrangement,
we® Advertisements should reach the OMce fourteen
days in advance of the date of issue,

=r E e ———

SALE AND EXCHANGE. .

Victor Cycle Co., Grimsby, sell Mail-cart Wheels and
Parts. lisr

Who's Lunt 7—Why, the Best Man for Joiners' Tools,
of warranted quality. Send stamp for our Seventh Edition
Reduced Price List, —LunT, Tool Merchant, 297, Hack-
ney Road, London, E. [z3 R

The Universal Amateur Exchange.—Electri-
cal, Optical, Mechanical, Chemical, Photographic, etc.
Established 1862. Catalogues, ad.—A. CapraTzi, Chenies
Street, Bedford Square. |18 ”

Joiners' Tool List, post free.—BooTH BROTHERS
Dublin, [zx R

Given away, a £22 Vost Typewriter; see No. 1
“‘ Pitman’s Shorthand Weekly,” 1d. Of HH’NEWEEEEHE:

[23 R
Lettering and Sign-Writing made Fasy.—
Also full-size diagrams for marking out eight alphabets,
only 1s.—F. CovrLTHARD, Darlington Street, Bath. 100

Decorators’ Stencils (6o large sheets), 2s. 6d.

Fret, Carving, and Repousse Patterns.—
100 of either, full-size, 1s.; 35 Fret Photo Frames, 1s, ; 30
Fret Brackets, 1s.; 1o0o Sign-writer’s Stencils, 1s.; 300 .
Turning Designs, 1s. } 400 small Stencils, 1s.; 500 Shields, °
Monograms, &c., 1s., postage free.—F. CouLTHARD, Dar-
lington Street, Bath (late Bournemouth). [zs

Six Large Comic Fretwork Designs, 1s. 1d. ;
sample, 34d. Forty Small Designs, 7d.; Sample Sihtet of
Six, 2kd. Eiffel Tower, 1s, 1d. ; all free.—TAvLOR's Fret-
workeries, Blackpool. ' . [25.!:

1 h.-p. Horizontal Steam Engine, as described in
the pages of Work by F. A, M, All the castings, forgings,
and other materials required in the construction of these
excellently designed Engines, may be had from H. MiLnEs,
Ingleby Works, Bradford. Prices on application,

Twelve Best Carving Tools, 7s. 64. ; also some

nter’s tools, very little used. All warranted.—G.
Ivory, Winch Hill, Luton.
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