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THE ENGINEER'S DAILY ROUTINE.

In our best regulated and most efficiently managed
steam Plants, the life of the engineer is one of a reg-
ular routine of duties, for whilg each day may not be
exactly like itg Predecessor, still it is so nearly so as
to be at times Very monotonous. Notable exceptions
are thogse days in which some accident happens of
greater or less magnitude, causing him extra labor and
exertion in both body and mind,

Vhere the plant is a medium sized one, and the
engineer does his own firing, his first duty on enter-
1ng the fireroom is to try the gauge cocks and admit
Water and steam to the water gauge glass. In doing
this, care should be taken to avoid bringing the pres-
8ure onto the glass too suddenly, for the expansion
caused by the heat may break ir, It is a good plan to
admit a little steam first and gradually warm it up by
allowing the steam to escape through the drip for a

ew seconds, and then close, not forgetting to open
oth steam and water valyes sufficiently to show a
true water level,

ssuming that there are three gauges of water in
the boilers, it wil] then be in order to open the blow-
off valves and blow down two or three inches of it
before opening the dampers. Some engineers claim
that it will answer overy purpose to blow down while
the engine is running and the fires at a white heat.
It 18 the opinion of the writer that the best results are
obtained Y blowing down in the morning before the
water 18 agitated by the heat of the fire, as much of
lt)g? sediment having settled to the bottom of the

ilers during the night, a portion of it may be re-
movgd in thl; way b AR P . y This

charge of 5 boiler that had not been pr%perly cared

Or; O opening the same the spaces between the tubes
8t the rear end were found to be completely filled
with scale,

Y using a boiler compound and blowing down
regularly every morning before starting the fire this
iler was entirely cleaned in a few months. Others
may have hag success in blowing down during the
day, but even if this is trye there is one reason which,
standing alone, should decide the matter in favor of
the former Plan, and that is because it is the safer way,
or when an engineer opens a blow-off valve he never

Nows whether he wil] be able to close it when he
wishes to or not, and a number of accidents have

appened in thig way, as even a small piece of scale

lodged in the right place will cause the boiler to be
emptied before it can be removed, and such being the
¢ase, is it not much better to have the fire banked than
to have it burning briskly.

If the extra strain on t{xe pipes caused by the water
rushing through them at a great speed and turning
abrupt corners, perhaps, in its passage, should cat_xs}c:
a corroded piece to give out, filling the fireroom wit
steam and hot water, would it not be a source of satis-
faction to the engineer to know that he had ?ak;!; .
évery precaution to prevent his boiler being ruine

tis true that if a stream of water is turned on the
fire through the bursting or breaking of this pipe, or
if a large volume of steam is forced into the furnace,
the fire will be extinguished ; but who can guaranii:)_e
that the pipe will break in such a way as to cause this
to be done ? )

Having attended to this and levelled the fires;
while steam is being gotten up it is a good time A(zo
key up any boxes or bearings that may need it. .x}
objection to doing this work at night is. becaus:‘ 1”
anything should prevent the engineer from repé)r tl:ot
for duty the next day, and some one else should star
the engine, not knowing what had been done, it is

" quite possible that a hot box would be the result,

Whereas it would have done no harm to let it run as
it was for another day; and when the keying up is
done in the morning, the engineer is more apt to rcla;
member the circumstances and govern hm}fe
accordingly. It is well to have glass sight fe;d 101 e;:
filled when starting up in the morning, and a s(o" 5
hoon, for if this is done regularly, when the fen&.,'m
as been running half an hour, if the cups are fee 1:1‘%
Properly, it may be noted at a glance, from ?n%;l})in
of the engine-room ; but if the practice od 'th%
them up only when they are empty is adoQteb, wi b-
out regard to any regular time for it, then 1(;, etcottli3 i
Decessary to go to each one separately, in order to
whether they are working or not. . Ke out
The writer has seen a systematic engineer ta ef od‘
his watch when setting his sight feed lubricator, ':eto
ing cylinder oil in the usual way, and adgusfnl" bo
feed a certain number of drops each minute. 'f':he
a good plan, but at the same time 1t appears a8 i he
watch was unnecessary, as the engine was :;mml:)gow
a slow speed, for every engineer is suppose kt'on u v
how many revolutions his engine i3 “mhm:\ziuges
mibute, and if it is found to be eighty, an(]i e yishos
to feed four drops per minute, then ome ;f er'ssixty'
ascend for each twenty revolutions ; and if it is s
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and four drops per minute are required, then it should
be one for each fifteen revolutions. The places that
must be oiled by hand should receive attention at
regular intervals, and all bearings inspected systematic
ally, that hot boxes may be avoided.

Engineers have different opinions concerning the
proper time to wipe up an engine, for while some will
wipeevery place possible while the machine is in mo-
tion, others will rot attempt it until after it is stopped,
and still others clean up early the next morning.

Little can be said of the first plan spoken of, as the
only advantage to be gained is a few minutes time,
and this too at the expense of thorough work. Those
engineers who adopt the second one usually condemn
those who think thas the third plan is a good one, as
they claim that if it is done at night, it will be more
apt to be well done, and on the other hand, those
who prefer the third plan consider that the others
run a risk in getting into the engine-room only in
time to oil and start the engine, for if anything has
been disarranged during the night, there is no timo
to remedy it, and start up as usual. As many good
engineers favor the one that suits their case best, and
care for their plants well, is plainly a matter of choice.

In regard to firing, only general directions can be
given, as each man must be governed by existing con-
ditions to a certain extent, but in the fire room as in
the engine room, all should be done systematically.

It is generally considered that to secure the highest
economy possible, the fuel should be supplied in
small quantities and at regular intervals (with a con-
stant load), that the fires should be cleaned at stated
times each day, the water kept at a uniform height,
except just before shutting down, as at that time the
boilers should be filled up to the third gange, to leave
over night, and in short, everything done in a busi-
ness-like manner.

Somie time ago, while on a visit to a neighbouring
city, we were shown a large plant where bituminous
coal was used for fuel, and it was piled into the fur-
naces until the bridge wall was covered up, and a
part of the time it was actually in contact with the
shell of boiler.  The dead plate was also utilized in
an endeavor to enlarge the grate surface, and it was
piled on here until it dropped out of the doorways.
The furnace doors were then shut up, they being in
contact with the coal for about one-half their height.

While some engineers favor what is ordinarily
called a thick fire, still it is not probable that any of
them will endorse this plan as being a good one. The
waler gauge glass should be blown out whenever the
water becomes discoloured, or floating particles of dirt
appear on the surface of it.

The boiler fronts may be wiped off with a piece of
oily waste, after cleaning fires or removing ashes, and
if this is done they will seldom need repainting—By
W. H. WakeMAN, in Manufacturers' Qazette,

STEAM BOILER TESTS AS A MEANS OF
DETERMINING THE CALORIFIC VALUE
OF FUELS.*

BY D. W. ROBB, AMHERST, N.8.

It will be recognized by those who use large quan-
tities of fuel, especially of bituminous coals, that they

* A paper read on Dec. 8th, 1890, before the Nova Scotia In-
stitute of Science, Halifax, N.S.

differ very greatly in value, even coals which are
taken from adjoining areas give very different results,
80 that it is sometimes very puzzling to the consumer
aud difficult to decide upon the merits and propor-
tionate values of the fuels within his reach. 1t is
likewise difficult to determine when the greatest
practicable amount of work is being obtained from
the fuel, and consumers are frequently subjected to
great loss from the want of this knowledge. There
are three recognized methods of determining the
calorific value of fuels, viz. : by chemical analysis, by
the use of calorimeter, and by actual measurement of
the water evaporated by a definite amount of fuel in
a steam generator. By the first method, it is possible
to ascertain the constituents ot the fuel in their various
proportions, and to determine the theoretical heat
value when combined with a definite proportion of
pure oxygen, and approximately to compute the
amount of heat which would be converted into work
when combined with ordinary air, and consumed under
usual conditions. But this becomes a complicated
problem, as will be seen when it is considered that
the heat absorbed and wasted in heating the non-com-
bustible constituents of both the air and the fuel
must be taken into account, and that these wastes
vary with the amount of superfluous air admitted
through the grate, and with the proportion of non-
combustible matter in the fuel, therefore, any estimate
of the practical value of a fuel deduced from chemical
analysis can only be approximate. In testing fuels by
a calorimeter, a sample of the fuel mixed with chlor-
ate of potassium is placed in an open mouthed copper
vessel, which is submerged open mouth downward,
like a diving bell, in a vessel containing a measured
quantity of water, combustion of the fuel takes place
and the heat produced is absorbed by the water, the
total quantity of heat being determined by the
rise in temperature of the water. This method has
some advantages over an analysis and, if care is exer-
cised in the selection of samples to be tested—or a
large number of samples testod —is perhaps the best
means of establishing a theoretical standard calorific
value of a fuel, but the quantity tested is necessarily
small and may not fairly represent the fuel ; it also
leaves out the heat absorbed by the non-combustible
portions of the air and fuel, which is an important
factor in the combustion of fuel, under ordinary con-
ditions. The method by which the fuel is consumed
under actual conditions and in large quantities, in
evaporating water in a steam boiler, is geneially re-
garded as a test of the efficiency of the generator,
rather than as a test of the valuc of the fuel, but
somewhat extended observation of the performance of
various steam generators using similar grades of coal
has convinced the writer that the steam boiler test,
when properly conducted, is quite as valuable ag a
means of determining the calorific value of fuel, and
of comparing various fuels as for finding the effi-
ciency of the generator; in fact, the latter is the more
uncertain of the two, because, unless a boiler is tested
with a fuel of a known calorific value, it is impossible
to arrive at its actual efficiency or to compare it fairly
with any other form of generator. In testing the
heat value of fuel in an ordinary steam boiler two
elements of uncertainty are introduced, viz., loss
through imperfect combustion of the fuel, and the
escape of gases at a higher temperature than the atmoa-
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phere, but as these losses, as well as the heat absorbed
by the noncombustible portions, the air and fuel are
unavoidable in the present state of science, they should
be taken into account in making a practical test of
fue.l, and strict accuracy only requires thatthe loss be
uniform and minimum in result. Practical experi-
ence teaches that almost perfect combustion may be
attained in any of the common forms of steam gener-
ator by careful and regular stoking with a proper
air supply ; and, that the skill necessary to produce
this result is Possessed by many ordinary stokers, who
have no knowledge of the laws which govern the
combustion of fuels, will doubtless be admitted by
many persons who have observed locomotive firemen
or others, who are compelled to get a high rate of
steam production. It is of course impossible to trans-
fer all the heat produced in combustion to the water
In a generator, because the gases cannot be reduced
below the temperature of the water or steam within
the generator, and a certain temperature above the
atmosphere is necessary to produce draught in the
chimney, but it is quite possible to so proportion the
grate surface to the heating surface of the boiler that
the gases will be reduced to a certain minimum tem-
perature, and maintained at tha temperature during
a test. The temperature may be indicated by a pyro-
Teter or high registering thermometer at the base of
the chimnuey, and the rate of flow of the gases may be
ascertained by the use of draught gauge. Frequen-
tly. an attempt is made to analyse the waste gases,
this gives an uncertain result on account of the diffi-
culty of getting Tepresentative samples of the gases,
but frqm observation and examination of many tests
the writer belioves it unimportant, if the stoking and
alr regulation receive Proper attention. The surface
of the grate should be so proportioned to the heating,
or heat absorbing surface of the geuerator that the
gases will, when they reach the uptake, be reduced
to say 400° Far.; the skilful firing and air regulation
will produce practically perfect combustion, and uni-
form temperature, It is not of 80 much consequence
either, as some people imagine, what kind of gener-
ator is used. The brick furnace is supposed to possess
an advantage in maintaining the temperature necess-
ary to perfect combustion, while contact with the
cooler sqrfape of a water lined furnace is supposed to
Prevent ignition of the volatile hydro-carbons coming
from some fuels, producing carbonic oxide; but the
writer i8 convinced that, by a proper regulation of the
fire, 80 that the air will Pass through and the gases pass
over a bed of hot coals, or incandescent carbon, with
frequent. and even distribution of the fuel, as perfect
combustion may be, and is, obtained in a water lined
furx}ace a8 in a brick one. The water lined furnace
avoids the radiation of heat and admission of air,
both of which are an uncertain but certainly wasteful
feature of the brick furnace. Steam boiler tests,
although attended with some difficulty, are quite
Wwithin the reach of ordinary consumers, and deserve
to be better understood and used more than they are.
In additjon to their value as a method of determining
the heating properties of fuel, they furnish the best
Pbossible means of ascertaining the condition and effi-
ciency of the generator, and of checking, and if
Recessary correcting waste on the part of the stoker.
It is desirable thatsuch tests should be made frequen-

Y, because steam boilers are very liable to deterior-

ate and become wasteful, especially when set in brick,
through the cracking of the brick walls, as well as by
the coating of heating surfaces with scale or other
deposits on the inner, and soot or ashes on the outer
Surfaces. It is quite practicable for steam users to
have tests made by their engineers and ordinary assist-
ants, but it is preferable to have an occasional tost
made by a professional engineer who has had experi-
ence in making such tests, as he will ‘have gained
Special knowledge which will enable him to detect
and locate imperfections in the generator more readily
than those unaccustomed to such work. The writer
would suggest to steam users the following practice :
That one or more tests be made by an expert to de-
termine the efficiency of the generator, and that he
may direct any noces<ary repairs or corrections in the
generator. After this has been done, and a standard
of efficiency established, a good water meter should

® inserted in the water supply pipe, so that a record
of the water used may be continuously kept, and the
stoker or engineer should keep a log and make daily
réports of the coal consumed and the water evapor-
ated. The meter readings will need correction, if
absolute accuracy is desired, but for practical purposes.
this may not be necessary. It may seem like un-
necessary lahour and oxpense to weigh all the cqal
used, but a short trial will undoubtedly prove its
value, as it will not only indicate, constantly, the con-
dition of the generator, but to a certain extent, be a
check upon the working of the engine and the amount
of power used by the establishment, and it will furnish
& constant incentive to the engineer, stokgr, and tho_se
in chargs of the steam machinery, to improve its
working and reduce the amount of fuel consumption
to its lowest limits. A general practice of this kind
throughout the country would induce a rivalry in the
saving of fuel, parallel to that found in marine prac-
tice, where it is claimed a horse power is produced by
from one and a half to two pounds of fuel per hour,
instead of four to ten pounds,—thp last named quan-
tity being not uncommon in ordinary steam plant,
and would in course of a few years cause an enorm-
ous saving to the country, as well as to mdlvxdua}
consumers, Rules governing the standard system o
boiler trial, adopted by the American Society of Me-
chanical Engineers may be found in the transactions
of that Society, vol. vi., 1884. The following simple
instructions will enable any steam user to coqduct a
test of his boilers for the purpose of comparing the
values of fuels, etec., after the efficiency of the gener-
ator has been established by a complete test by an ex-
port, (observations of the quality of steam, streng‘l;tl‘l
of chimney driaght and analysis of gases are ognlld
ted as they require special instruments and skille
manipulation).

INSTRUCTIONS FOR OONSUMERS' TEST.

A test to be of any value should be continued for
ot less than ten hours, and will require the constant
attention of not less than four persons besides the
regular attendants. appointed as follows :—One O(li‘
two men to weigh the coal, and one or two to at,l:enf
to and weigh the water; one clerk to keep the log ;)d
the coal and water weighed, and one clerk to reco:
the pressure of steam, temperature of feed water, tem;
perature of chimney gases, and to keep & gross accolun
of the coal and water as a check to the regular log.
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These should be careful men, well posted as to their
duties. Three good platform scales will be required,
and two tanks, or clean tight casks, to weigh water
in. Preparation should be made so that the water
can all be delivered into the two tanks, which are
placed upon two platform scales, and the water
pumped alternately from the tanks to the boiler. A
piece of hose attached to the suction pipe of the pump
or injector will be convenient to transfer fiom one
tank to the other. It will be advisable to procure
from reliable instrument makers one or two accurate
thermometers for the purpose of taking the temper-
ature of the feed water and chimney gases. The tem-
perature of the feed water should be taken by insert-
ing a brass or copper cup in the feed pipe near its
connection with the boiler. This cup may be filled
with oil and the thermometer set in the oil. The
temperature of the cold water before it enters the in-
jector or feed water heater should also be taken.
Great care should be exercised that all scales, steam
gauges, etc., are correct, and that there are no leaks
- about the pumps, pipes or boiler, by which any water
may escape without being evaporated. Steam leaks
are not material except as misrepresenting the con-
sumption of the engine. The temperature of escap-
ing gases may be taken by inserting a brass or copper
pipe, with closed end in the smoke connection where
it leaves the boiler. This cup, which should reach
the center of the escaping gases, may be filled with
oil and a high registering thermometer placed in it.
Previous to the hour for starting, say at 6.30 o’clock,
steam should be up to the working pressure and the
tubes and all surfaces and flues should be swept
clean. The ash pit should be cleaned and the first
charge of kindling and coal, or the fuel to be used,
should be weighed, every man should be at hig post,
those who are to note the various readings provided
with ruled forms for recording the gross, tare and net
weights of fuel and water, and others for the Ppressure
of steam, temperatures of feed water and escaping
gases, which should be noted every quarter hour.
At the hour for starting the height of the water in the
boiler should be marked on the gauge glass, so that it
may be brought to the same place at the close of the
test, and the fire should he drawn quickly and re-
placed with the weighed kindlings and fuel, (wood
kindlings are generally taken at T the value of coal
by weight). The working of the boiler may be con-
ducted as usual in every way, the stoking should be
done carefully, so that no waste may ocecur through
dead spots or holes in the fire, or uneven distribution
of fuel. If the fire is too thick, some of the gas will
pass off unconsumed for want of sufficient air, and if
the fire be too thin, too much air will be admitted.
The draught or air supply should be regulated by the
ash pit doors or registers, and an even fire and steady
Pressure of steam main‘ained throughout the tes,
If work is to be suspended at mid-day or any time,
during the tost, the drafts may be closed, the fire
banked, and an attendant left in charge who will reg-
ulate the fire if Decessary, so as to keep the pressure
constant. At the close of the test the water should
be brought to the same level in the boiler as at the
beginning and the fire withdrawn and deadened
quickly with water. The remaining coal should be
weighed and deducted from the quantity charged to
the boiler, and the ashes may also be weighed. The

net weights of coal and water may then be summed
up and the result of the test ascertained and recorded
in the following manner :—
Test of boiler at
day*of 18
Kind of boiler
Dimensions
No tubes
Size of fire-box
Grate surface sq. ft.
Heating surface do
Height of chimney
Size of chimney
Duration of test
Kind of fuel
Boiler pressure (by gauge) 1bs.
Temperature of feed-water entering boiler
degrees Fah.
Temperature of feed-water entering pump
or injector degrees Fah.
Temperature of escaping gases

hours

degrees Fah.

Total fuel consumed 1bs.
Percentage of moisture in fuel per cent.
Equivalent dry fuel Ibs.
Total weight of ash 1bs.
Equivalent combustible Ibs.
Total water evaporated 1bs.
Water evaporated per hour. lbs.
Water evaporated per pound of dry fuel Ibs.
Water evaporated per pound of dry fuel

from and at 212° 1bs.
Water evaporated per pound of com-

bustible from and at 212° 1bs.

Horse power developed.

The above particulars are determined in the follow-
ing manner :—The pressure of steam and temperature
of feed-water and gases are taken from the average
readings of the same.

The total quantities of fuel, ash and water are taken
from the net summing of log, great care being taken
that no error is made. The percentage of moisture
in fuel is determined by drying a sample of the fuel
for 24 hours and getting the difference between the
wet and dry weights, which difference is multiplied
by 100 and divided by the weight of sample before
drying.

The equivalent dry fuel is found by multiplying
the total quantity of fuel by the percentage of moist-
ure and dividing by 100, which is deducted from the
total quantity of fuel.

The equivalent combustible is found by deducting
the total amount of ash from the total quantity of
fuel.

The water evaporated per hour is the total quantity
of water divided by the number of hours duration of
test.

The water evaporated per pound of dry fuel is the
total quantity of water divided by the total quantity
of dry fuel.

The water evaporated per pound of fuel from and
at 2127 is found by multiplying the water evaporated
per pound by the total heat, or heat units, or one
pound of steam at the average pressure, less tho total
heat of one pound of feed water at the average tem-
perature of feed water before entering the pump or
injector, and dividing the product by 966, which is
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the total heat in units, of one pound of steam at 212°. The following table will be found useful in ascer-
The horse power is determined by deducting the tainine the equivalent rates of evaporation, horse-

total heat units of one pound of feed water at the .. ° tc. .

average temperature bhefore entering the pump or in- power ete. :—

Jector, from the total heat units of one pound of steam

at the average pressure, and multiplying the product % S i
b}’ ?he quantity of wate,r evaporateg {)erohour };nd di- = 352.8 1189.555 s §
:;drl:ig by 1110'343 (‘thiCh are the heat units required ©
t Se ome pound of water from 100° and evaporate S S 3
it at 70 Ib.f;. pressure), the quotient should be d;)vided - 350- 1188095 - §
by 30, which will give the horse power according to % s 1=
the American standard. The following is an example = 347.1 1187.809 2|2
of this method of finding the horse pocwer — -
P u
Total quantity of water evaporated =2,000 lbs. — 344.1 1186.899 '3 -]
. Steam pressure (by gauge) 60 1bs. -
emperature of feed water before enterine ump, 40° 3 2 =
Total heat of 1 1b. of steam at 60 1bs. press%fe:fl%‘ﬂ() = 34l Hes.o0t . E
B. T. U.
Total heat of 1 1b. of feed water at 60 lbg, pressure 40° § 337.8 1184.992 g ;
=8 B. T. U. =
1175°710—8 x 2,000 + . 216-33 +
1};.10}343 + 21633 + 30 = 70 o 334.5 1183.986 S| =
QExsmple of finding the equivalent evaporation from and at -
212 S 331.1 1182.945 S |
Water evaporated per 1b. of fuel, 10 Ibs. " 8
Average pressure by gauge 60 1bs.
““ temperature of feed water, 40° 3 327.6 1181800 § ;
Total heat of one Ib. of steam at 60 lbs, pressure, T -
1175710 heat units. S ; 2
Total heat of one Ib. of feed water at 40°, 8. heat units. ® -0 e = &
Exanple :
10. x 1175710 —8. + 9861208 1bs, B R 320. A - -
In comparing fuels as well as in comparing the effi- = =
clency of boilers, the quantity of water evaporated = | & 316. 1178.343 Bl o | »
g::dpou%% of f;xellfrom and at 212° should always be Eg a T
. © actual. quantity of water evaporated per & =
pound of fuel willqdiffer \)vith variationspof temp%r- & 2 311.8 177.060 = @ 2
ature of the feed-water entering the boiler, and also h
with the steam pressure or temperature at which the o 307.4 1175.710 =
steam leaves the boiler, but the quantity evaporated © ' ) R 8
Per pound of fuel from and at 2192° allows for these .
variations and gives a true comparison of the value of 3 802.7 1174.286 g | =
{;J)el if t!le efficiency of the generator is constant, or of - b
the gﬁi({l?ncy of the generator if the calorific value of - 207.8 1172.779 -
dre ﬁ1:(3 1s known. The temperature of saturated or © ' ' 2|2
if}’ eam always corresponds with the pressure, but
TOIm any cause the steum be not dry, it will carry = 292.5 1171.176 ©
away less heat in proportion to weight, or, if the steam 3 =
be superheated by contact of the products of combus-
tion with the steam surface of the boiler, it will < 286.9 1169.460 w | o
Carry away more heat. In either case the result of y "
the test w1_ll be vitiated unless the quality of the steam : — o . =
be ascertained and accounted for. This is usually : : 3 E
doqe by means of a calorimeter, one of the best of : g : : =
which, known as the “ Barrus Calorimeter,” was desig- & : c 5 ﬁ
Ded by Mr. Geo. H, Barrus, of Bo-ton. ' No attempt & £ g
as been made to ascertain or account for the quality = : ’E’ : ': &
of steam in the simple test given, because it would g : 21 & 1%
complicate the work, it is intended that a professional g : g2 ® -§
test of the boiler should include this. important item, = ¢ 52 £ s
and, if the boiler is found to be abuormal in this res- s Z £% g g
Pect, the expert should either give directions for the £ § 22 213
removal of the cause, or provide a formula for the 2 g s § |2
correction of the error due to wet or superheated & & & = =

steam in future tests,
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THE SIGN LANGUAGE OF THE AMERICAN
INDIANS.

The langnage of signs is the only universal langu-
age, and it is the oldest language, says The Illustrated
Christian Weekly, to which we are indebted for the
accompanying engraving and article. It is by signs
that the brutes converse, Monkeys talk with their
hands and legs, and even insects talk with their an-
tennz. The child speaks at first by gesture, though
the gesture language is discouraged, and the limbs are
put aside for the tongue. But just as we have to con-
verse with a little child by signy, so we have to talk
to the insane, who often have no knowledge of words.
And signs are still used by the sane. When we pray
We use our clasped hands as a sign of appeal, or bow
the head in sign of reverence or adoration ; and when
we welcome a fiiond we clasp hands in token of wel-
come. In fact, try as we will, we cannot yet dispense
with the gesture language.

At Washington, on March 6, 1880, seven Ute In-
dians who were proficient in the sign language were
introduced to seven deaf mutes, and conversed with
them. The experiment was entirely successful.
They told each other stories, and the stories were
written down and examined, and found to agree in
every particular,

The Indiins are the best sign talkers in the world.
The multiplicity of their dialects rendered some gen-
-eral means of communication inevitable among them,
and though legend assigns the invention of the sign
language of the plains to the Kaioways, we shall not
be far wrong in assuming that it is much older than
the division of the Indian race into its minor tribes.

his language, to which we propose to devote some
attention, is curiously complete. By it one Indian
can converse with another from Alaska to Panama.
It has its general signs, its conversational signs, and its
tribal signs. Let us take the general signs first.

The blanket is often used for signaling. When
the Omahas discover buffalo, the blanket is held out
at length, with the hands as far apart as can be.

hen it 18 intended to camp, the blanket is raised
aloft on a pole. When a signal is made to approach,
the lower edge of the robe or blanket is waved iuwfu'd
to the legs. The signal of the discovery of enemies,
gams, or*anything else is to ride round and round in

a circle, passing and repassing each other if there is
danger.

If at an
cate with
gignals ar

y time it becomes necessary to communi-
friends at a distance, smoke signals or dust
e used, 80 many pillars at different intervals
apart signifying certain warnings or encouragements.
At night a most remarkable system of signaling by
means of arrows of fire is in use. The arrows are
wrapped with tow round their heads, the tow is dip-
Ped in some resinous matter and lighted, and the
blazing messenger is then shot aloft, to be visible over
8 wide extent of country, and by many to be mistaken
for a meteor. .
But it is with the conversational signs that most in-
terest lies. Over and over again furs have been sold,
leases granted, and treaties made in the far Wegt with-
out a word being spoken between the parties. The
Indian interpreters employed by the United States
8overnment are all proficient in this wonderful uni-
versal language ; and, though it varies in different

districts, yet its meaning is always unmlsta:mble.
Some of the gestures used are strangely eloquent. thia

Take bad, for instance. The general sign for l'f
18 to scatter the right-hand fingers outward,aast hle
spurting away water from phem. But a.ml(;ln,_i o
Arapahoes the fingers of the right hand are half clo-ed,
the thumb is hooked over the fore and middle ﬁnger&:l,
the hand is moved back upward a foot or so towart_
the object referred to, and then the hpgers are scs;h
tered, so as to show that the object is only wor
throwing away. .

Brave is shg,wn among the Shoshones by )clenchln:,t:
the right fist, aud placing it on the breast. But among
the Sioux the two fists are pushed forward .abo‘ut,da
foot at the height of the hreast, with the p_alms ;nwi\r&,
the right being about two in_ches behmd. the tfmé
Among the Comanches and Kaicways the sign is

iven in the illustration.

’ Dead is shown by throwing the forefinger f{'ogl :};:
Perpendicular into a horizontal position Lowalr he
earth, with the back downward, or else by cross g
the arms on the chest and then letting them d‘mph?t
the same time on the head. The Bannack sign {s t :
We give, which is also in use among the Shzs '2?1;.
For dying we give the sign common to the .p?’ e
Comanches, and Kaioways. For  nearly dqu,f,i, but
recovered,” the Kaioways have a most mgn.:l cand
Zesture: The hand is moved slowly downward,
then upward again. .

Gro\{') has another eloquent sign, the hand !)ellig
held as in the illustration, and moved upwauf:d .1‘:111 o
interrupted manner. Much the same .sort.} o Slli, ups
used for smoke, but in that the hand is t 1r<()1\\ b b
ward several times from the samedpluce instead 0
tinuing the whole motion upward. )

FOI‘ONone, Nothing, or I Haxe Nom’afha vzll‘f; e:f
Pressive sign is used among the Sioux. i ef%m e
the flat right hand is passed over the le lW't,b e
Wrist toward and off the tips of the fingers. N Il{a e
little modification this signhis used among the
ways, Comanches and Apaches. .

1)‘:0’1- Friend we give the Dakota sign. It is vivt(l;rt[}:ly_
of note that an Indian rarely shakes han}d_s mle-face
dians ; that is a ceremony he reserves for his pa
e he Ch sign is given

or Killed, the Cheyenne sig .

Rain is denoted by the Shoshones and Apaches by

apparently dripping fingers. .
pl\)\’e giv); Lhe%rd?nary Sun and the Chey;ng?ssl{:_

Both mean the same, the completeness of the

ing shown in each case. e

Treo isn given according to the Dakotas, t};g rllg}llx-
hand being held before the body, as shof\y:;oamhp
ed slightly upward, to give the idea o growt - g

Untrue. The Arikara emblem of a falsehoo Lie sig
nificant, the first and secc()in{! fingers being mo
the direction of the dotted line. .

eTg:(:&ltn:rican Indians are the most s.tohdf of ;?::;
We hear of them times and again mttm% t%l(‘a e
without moving a muscle, ax}d yet qmot}l,il T It i
language of pantomime flourishes at its uhe Tialians.
much the same with them as it is \vxt,hlt. ethe P
As a nation of gesticulators, we should ¢ l?ss . eliar
ians far below the Krench, but oving to t elrh[;ve -
divisions it has been found ind'lspensa})l'e t:vem"e o,
general language, and to keep it at a auf" i
cultivation. A most striking example o p
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tion to which sign language can be brought forced
itself into history in 1282. In that year the Sicilian
Vespers rebellion was arianged throughout the island,
and even the day and hour fixed, without a word be-
ing spoken or written. Every detail of the conspir-
acy was commanded by gesture.

e 4O

MISTAKES OF ARCHITECTS.

In the search for the beautiful, the demand for im-
pressive facades, the taste for complicated ornament
and a most singular appreciation of the odd, the gro-
tesque, and the ugly, there is little attention paid to
matters which seem self-evident and are of really vital
importance. Windows are arranged to suit a symmet-
rical facade, whether they are just what are needed for
the ronms or not, and even where it is possible, little
attention is given to the direction of the sunlight in
order. that the living rooms may receive the full bene-
fit of the natural warmth, nor are those rooms were it
is not needed, or minor offices, relegated to the ex-
posed side. The most important external feature, the
door, is seldom adjusted to the climate.

Even in large office buildings, hotels and churches,
where there should be ample space for every structu-
ral convenience, the door is frequently of cramped di-
mensions, instead of being preceded by a porch, which
would be an integral part of the architecture, and
which is absolutely essential in our long, cold, damp
winters, i3 boarded up with “storm doors,” that are
not only hideous in design but an actual abstruction.
With the rapid incrense in the value of land which
has taken place in all our large cities in late years, a
wild fear lest any inch be wasted has resulted in a
compactness of plan that is frequently painful. The
housekeeper longs for the roomy closets and ample
storerooms of the old buildings; the fine hall that
ouce formed an imposing and appropriate entrance
has given place to the narrow entry through which it
is frequently impossible to carry the larger articles of
furniture,

The same difficulty is experienced in the sharp, fre-
quent turns which characterize so many stairways.
Bedrooms are pushed into corners where they seldom
have the bencfit of pure, free air and the heat of the
sun, for no other reason than that space is required
for ample reception rooms and state apartments,
wrich, though used comparatively seldom, are treated
as the most important part of the house.—The Tele-
gram.

———

WHAT IS FIREPROOF}

This question is suggested by an article in The
Clayworker on “Slow Burning Counstruction,” in
which the writer contends that a high commercial
sonse suggests the largest possible use of clay in any
building structure. The commercial requirement of
any structure is permanency. One need not look for
firepraof coustruction, It is unnecessary to make the
distinction between a building that is fireproof
and one that is not fireproof. The expression  fire-
prouf” does not make the impression on the public
mind that it once did. The destruction by fite of
fireproof buildings has weakened the effect of the ex-

pression. The commercial way to look at the fire
hazard is in degree. One kind of a structure is more
readily destrayed by fire than another. The one that
resists longest, the one where the chance of burn-
ing is the least, will cost the least to insure. Theo-
retically a fireproof building would need no insurance.
The stock might, but the building would not. The
esteem in which fireproof buildings are held may be
estimated when we call to mind the fact that no build-
ing is without insurance because there is mo posei-
bility of its being destroyed by fire.

Proceeding, the writer gives his definition of a fire-
proof building. A fireproof building is one which is
not destructible by fire in itself nor from the combus-
tion of material which it contains. Apply this defi-
nition to any structure, and where is the fireproof
building? The detail of a building structure which
it costs less to insure than some other detail is better,
from a constructive stand point, in proportion as the
rate of insurance is less, No one would insure a pile
of bricks on a sidewalk which were waiting to go in a
structure. Place those bricks in a wall, run iron
beams into that wall, floor them with wood, fill the
building full of dry goods, and we insure bricks and
all. A granite monument may be defaced from the
burning of the grass in the graveyard.

The high commerecial sense, says the writer, is real-
izing all this. The best investment structures in
America are being built of brick or some other clay
product. There is no sentiment about this. It costs
less to insure a clay product than any other building
material, hence its use. Iron can only be used suc-
cessfully iu a building structure when surrounded
with one of the clay produets. The rate of insurance
pronounces clay the best building material. There is
no better certificate of character.

In a word, adds The Brick and Tile Gazette, the
most truly fireproof material is that which has passed
the fiery ordeal which is always so damaging to stome.

B o S—

BOILER TRIALS.
SOME ERRORS TO BE AVOIDED:

Many engineers and experts, in making boiler
trials, measure the weight of fuel, the weight of water,
and the other quantities, without paying the slightest
attention to the relative accuracy with which these
quantities should be determined.” The ohject of this
article is to show that such considerations may be of
importance when a very accurate result is required.

As an illustration of the point we wish to make,
says ““ Locomotive,” let us take the following example :
At a certain boiler trial the amount of coal actually
burned was 2,354 pounds, and the amount of water
evaporated was 20.640 pounds. These figures give us
an evaporative efficiency of 8:77 pounds of water per
pound of coal.

Now let us assume that an error of fifty pounds was
made in weighing the water, »o that the apparent
amount of water evaporated was 20,690 pounds in-
stead of' 20,640 pounds, the actual amount. 20,690 +
2,365 =8 79, 20 that the apparent evaporative perform-
ance of the boiler is 8,9 pounds of water per pound
of coal, instead of 877 pounds, which is the correct

-
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result. The difference introduced by an error of fifty
pounds in weighing the water, it will be seen, is only
02,

Now let us make a different supposition. Let us
assume that the water was weighed correctly, but that
an error of fifty pounds was made in weighing the
coal, the apparent weight of coal being 2.304 pounds.
Then 20,640+ 2,304 =896, so that the apparent
evaporative performance of the boiler is 8:96 pounds
of water per pound of coal, instead of the true result,
877 pounds. The difference in this case is quite
appreciable, and the example shows that it makes
quite a difference whether a given error is made in
weighing the coal or in weighing the water.

The moral of this is, we suppose, that we should pay
particular attention to the weighing of the coal. 7The
scales should be very accurately balanced for the
weight of the barrow, and the readings should be
taken closely. The value of the kindlings, expressed
in pounds of coal, should also be carefully ascertained.
Furthermore, if we wish an accurate estimate of the
evaporation, per pound of combustible, we should be
very careful about wetting down the fire after it is
hauled ; for the error introduced by the weight of the
moisture in the ash produces as great an effect on the
result as an equal error in weighing the coal.

Tae ideal way of carrying out a test is to make all
the measurements in such a manner that the error
tommitted in making any one” of them shall have the
same effect on the result as the error committed in
making any other one. The principle is the same, to
use an excellent but threadbare illustration, as in
making a chain. Don’t make one link any stronger
than any other one, for if you do you are wasting
labor. This can be achieved in evaporative tests by
weighing the coal with eight or nine times the accur-
acy used in weighing the water, the ordinary evapor-
ation per pound of coal being from eight to nine
pounds.  Of course, we do not mean that this should
be done with any great degree of precision, but what
We do mean is that the water should be weighed with
ordinary care, and the coal with much greater care.

Another very Decessary operation in testing eVapOl;
ative efficiencies is the determination of the drynesso
the steam generated. In the place of the steelyards
for this work, a spring balance of some sort is often
used. This should never be done unless the spring
balance is of special construction, so as to weigh velyt
8ccurately. The ordinary spring balance will hn?f
weigh closer than an ounce—or, at the outside. .ﬂ"
an ounce. The total weight of steamn admitted bemct,_
sixteen ounces, half an ounce is one thxrt)j-second Od
the whole amount, and an error of one thirty-secon
in the amount of steam admitted will progiuce a‘I’P"le‘
imately the same effect as an equal error in notl‘ﬂ:‘:.’ t.“f
rise in temperatuie of the water in the pail. For .1‘11;
stance, let us suppose that a given sample of S;}‘f:ve
actually contains 3 per cent of moisture, but we Have
admitted 164 ounces of steam when we think welf}afm
adnitted only sixteen ounces. The error—ha e
ounce—is one thirty-second of the whole glon%u if"

® rise in temperature would have been 102 -
Wwe lad really introduced only sixteen ounces],_ by
the real rise in temperature will be only one tdmceyd
Second greater than this, since we have intro hu'\ve
one thirty-second more steam than we think we 1 02°
A thirty'second of 102° is 3°, which added to

gives 105°; and this is the actual rise in the temper-
gture of tl’le water in the pail.. Thus we see thaif;
although the steam really contained 3 per c'elil]t of
moisture, the error of half an ounce in tl.le weig lf 0
the pail would make us conclude that it was abso-
lutely dry. The morsl of this is, that there is no ltse
in measuring the rise in the temperature of the water
to within 1 per cent, if we are going to commit an
error of at least 3 per cent, and perhaps 6 per cent in
weighing the water.

We Igny call attention here to. another error that
oue is liable to in determining the dryness of stgaltlr;
by the ordinary method—an error that at first m%’ll
Seems quite insignificant. When the steam is lf'l"
entering the pail, and the steelyards are approac l:nf.,
equilibrium, the easiest way to secure an accurate ba
ance is to leave the pail 1n position, with the stem(lil
Pipe still dipping below the surface of the w’art}?r,ft;:al
close the valve just at the right instant. The 5.
weighin gis thus preformed with the steam pl})e lel;er
merged ; while ordinarily the ten pounds o wi %
originally put in are weighed without the st,eqmd]')ﬂ?r:
For the sake of investigating the effect of this bl]e
once, let us assume that the pipe dips five inches below
the surface of the water, and that the area of th cross
section is half a square inch. ) When in posltlzl:i,
therefore, is displaces 2} cubic inches of wat%r, a !
therefore increases the weight of the pall. at;) c:elL
tents by nearly an ounce and a half. It will e:the
from this and from the previous calculation 13 0
effect of an error of half an ounce, that it is 8 ‘:gnu))'
important, matter to have the steam pipe dlppn:: lare
the pail when the original ten pounds of water are
Wweighed out, The most satisfactory way is to xi ke
a suitable mark on the pipe, and bring this mar iy
the level of the water in the Pipe whenever a weig
ing is made.—American Engineer.

——————

USEFUL HINTS FOR STEAM USERS.

Gaskets of corrugated sheet copper lastbmlll{cglnl lgtl‘lt%;r.
than rubber, especially if they are to be roThe will
but are, of course, much more expensive. o, ywith-
stand a higher steam pressure and teqlpiﬁc‘ll that can
out being spoiled ; in fact, are the ondy team
be used to advantage with superheated stes 'be made

There are few better investments that iancted and
about a power plant than a .\\'ell-coll(:s 1‘1(11 romulate
accurate recording gauge. It will chg'? nal; ax:d of
incompetence on the part of the firem tector from
course, be to a considerable extent a pro
danger by explosion. e

It? is a'l‘;soll]nely essential that ther.e 8}}%{03: ;3;‘:3
method of seeing where the water 12 w 1. orly con-
over to the builer for that purpose. / lpézgtch glass,
structed glass water gauge apparatus with

h
‘will, if properly proportioned and attached, show the

same wuter-level in the tube as t:h.ere ;s _mlﬂ;; i?}?:::'t
There should, of course, be provxsnog OIhg; the; zot
the steam passages with a ste‘el TO lwor sediment ;
wholly or partially filled up with scafet o hment.
and it is well to have that with a sa et‘;[ e
80 that in case of breakage of the glass t:ﬁe engineer
water shall be shut off, so as to'savriion of & mew
from a scalding, and permit the inse

glass,
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Try cocks are very well to supplement the water
gauge glass, and, in fact, I would rather have them
alone than the glass alone. Whatever kind are vsed,
they should be put at proper levels, so as to indicate
when the water gets anywhere near the danger level.

There are in the market many ditferent kinds of
patent grates; some of them of no use whatever,
others well worth the money asked for then. No
grate should be put in which has not, at least, fifty
per cent. of air space between the bars ; and it is best
not to try experiments, As a general thing let some
omne else do the experimenting. Put in grates which
you know to be doing good service, and which those
who used them recommend ; remembering, of course,
that the best recommendation is a second order, by a
well-posted person who has no personal interest in the
device, nor friendship for the inventor or salesman.
Shaking grates have the merit of permitting the fire
to be cleaned often and only a little at a time, instead
of being coaled up in a great quantity, and raked out
wholesale.

A separator or so-called steam dryer is at best but
a remedy. If you find that you are stuck with a
boiler that makes wet steam, or that the one which
you have must be forced so as to give wet steam, it is
well to try a dry pipe perforated with fine holes or
saw kerfs and extending along the inside of the boiler
in the steam room. 1f the dry pipe will not do, then
try a separator. There are two or three in the
market ; other things being equal, buy the one best
spoken of.

No matter how cheap your fuel is, have your boiler
covered with a non-conducting covering. If it is in
the open air or in an exposed place, the covering will
save its cost many times over in fuel ; and if it is in
a close room it will not only save fuel but render the
fireman’s life more endurable. Consult the comfort
of your men. If you don’t care anything for their
health and comfort they will care little for your safety
and nothing for your cash. Of all the boiler cover-
ings in the market those are the best, other things
being equal, which contain most air. Plain, old-
fashioned hair felt is good where the pressure is not
high.  Get one which is readily repairable in case it
must be taken off in places. No matter what cover-
ing you use on boiler or pipes, be sure that it is white
on the outside.—Robert Grimshaw, in Power and
Transmission.

P Y .

ENGRAVING ON STEEL.

Here is another thing which many people do not
know. There are hundreds of national banks in the
United States, each of which issues bills bearing its
name. An assortment of these bills will show fre-
quent repetitions of the portraits of Lincoln, Grant,
Stanton, and other prominent Awericans. Take
another bill and carefully compare the two impressions
of the same head. Do you notice any difference ?
See that you have a strong light—daylight is best.
Compare all the little dots and lines. Yes, they are
identical. Well, the engraving of one of these por-
traits is & very expensive affair, and no matter how
skilful the engraver he could not make a second
plate which would be identical with the first.

This is the way in which the several heads happen
to be exact counterparts : Many years ago Jacob Per-
kins discovered a way of so softening steel that it
could be cut as easily as copper. After the work was
done upon a soft steel plate he hardened it. Up to
his time copper only had been used for engraving
purposes so far as illustrative work was concerned.

After one of the fine heads (employing this method)
is engraved upon the soft steel the plate is hardened
to its utmost capacity. It is then put on the bed of
a powerful transfer press, and over it is placed a roll
of soft steel which is passed backward and forward
under a pressure of twenty tons. This forces the soft
steel into the lines of the hardened plate, and the
result is a reverse in high relief on the roll of the en-
graved portrait where the lines were cut into the metal.
The roll is hardened and the portrait is then capable
of being transferred—that is, rolled into numberless
soft steel plates.

So, you see, the exact similarity is easily accounted
for, since it is obtained mechanically. The same
means ave resorted to with regard to the brnamental
lathe work and other geometric fizures— Youth's Com-
panion.

EMINENT PRINTERS.

THE ELZEVIRS.

Elzevir, Elsevier or Elzevier (for the orthography
is variously given) is the name of a famous family of
Dutch printers, who for nearly an entire century were
celebrated for the beauty of their types, the nnumber
and elegance of their editions, the accuracy of their
text, the excellence of their presswork, and the suc-
cessful efforts they made to improve upon the work
of their predecessors and contemporaries. They
printed at Leyden, Amsterdam, the Hague, and
Utrecht.

Louis Elzevir, the founder of the family, was born
at Louvain in 1540, emigrated to Holland forty years
later, and settled in Leyden, where he died on the
4th of February, in 1617. He held a subordinate
position in the University of Leyden, and also en-
gaged in selling books and in printing. It is said
that he produced between 15383 and the date of his
death no less than 150 works. He is credited with
being the first printer who made a distinction in the
usa of the u and the v (though we think this rather
apocryphal), and to have been the first to use the term
“office” for printing-house. Louis Elzevir was the
father of seven sons, five of whom became printers,
as follows : Mattheus, who established himself at Ley-
den, where, upon his death, he was suceeded by his
sons Abraham and Bonaventure, as partners ; Louis
(2d), who set up a printing office at the Hague in
1590, and died there in 1621 ; Gilles, who was in
business first at the Hague and later in Leyden ;
Joost, who settled in Utrecht; and Bonaventure,
the youngest, who was born in 1583, and died about
1652. In 1626 Bonaventure associated himself with
Abraham, son of Mattheus, and together they issued
the famous Elzevir classics, as well as those on his-
tory and politics, called by the French Les Petites
Republiques, with which the family name is most inti-
mately associated. Abraham died August 14, 1652,
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Louis, grandson of the founder of the house, born in
1617 and died in 1670, established the KElzevir press
at Amsterdam in 1638, and entered into partnership
with his cousin Daniel. The latter carried on the
business alone between 1664 and 1680, during which
time he published 152 works. He was the last of the
family who excelled in printing, though his widow
and Pieter, grandson of Joost, carried on the business
for some years,

The Elzevirs were inferior lo the Aldii and the
Stephenses in learning and critical abilities, and won
their fame by the beauty and excellence of their
paper and printing. The name Elzevir applied to 2
book has become a synonym for typographical beauty
and correctness. The types made by the family were
}}lghly esteemed in England, and furnished the basis
for the celebrated fonts of Caslon. Fonts are made

and sold today cut in the styles of the types of the
Elzevirs.— Printers’ Album.

————tate. —

PATENT LAW AND ITS DIFFICULTIES.
BY WH. H. WEIGHTMAN,

It seems to be a foregone conclusion that there are
quite serious defects in our United States patent laws,
and also in the administration of the same. The
question of remedy and improvement, however, pres-
ents a serious problem, both to those who are moder-
ately satisfied with the existing laws as well as to
those who, having been scorched, think they are
badly defective. If legislation be necessary, it must

_come, as does all progress, identified with the results
of experience. Present patent laws do not guarantee
the patent as it is allowed, nor do they at all provide
for proportionate compensation as between the inven-
tf)r and user. It may require hard study, close atten-
tion and marked genius to effect a new invention,
but such requisites do not provide for or guarantee
profit to the inventor, even though he be protected by
a patent. The possession of such patent in most cases
makes the inventor a target for the rest of the world,
by the presentation of allowed claims which it 18
Necessary for the public to keep clear of while effect-
ing the object which the patent proves can be effec-
ted. The patent says: “This can be done, and this
is the way our inventor does it;” the public observes:
“This can he done, now can it be done some other
way without interfering with the patent?”

Efforts have been made to pass a law providing for
a more thorough examination, and that the patent,
once insured, should guarantee protection for. phe
whole seventeen years. The object of such provision
would be to relieve the patents from the too extrava-
gant expense of defending them. Asturned now out,
some upon their merits, but many in response to the
request of a favoured solicitor, the average is over 450
per week, a considerable portion of which should
not have been allowed at all. If the patent office
were merely a court of record where, as with assign-
ments, an inventor could have a defined exhibit of

is invention recorded, the courts would then be the
Place for determining their validity. But as the law
now stands, a “grant” is made after the usual—
Sometimes good and sometimes indifferent—search, to
8 patontee or inventor, his heirs or assigns, for the

term of seventeen years, of the exclusive right to
make, use and vend his invention or discovery
throughout the whole United States and Territories.
To define what is actually “ granted ” or conveyed by
the Government, it is provided that a copy of the
specifications and drawings shall be annexed to the
“arant” and constitute a part thereof. )

While such “grant” may be on the face of it a
promise of protection in the making, using and ve.nd~
ing of the invention, such protection really only gives
the patentee the right to sue and be sued in the matter
of court determination of the validity and financial
standing of the patent. Hence, after all, the patent
office is but a privileged hall of records to the extent
of having the power of dictating what shall be offici-
ally recorded «nd who shall hold possession_of such
certificate of record. And when such certificate 18
issued, it only notities those whom it may concerx,
that as far as department examination is able to deter-
mine, the party or parties named in the patent papers,
are the original inventors, but these rights can only
be secured and any infringement punished by recourse
to the courts. ‘

The doubt of the value of the examination of the
records and the results thereof, as made by the depart-
ment examiner is the feature of complaint, so many
Patents having been proved worthless aftor having
passed through the department. i

In a specification as outlined by an applicant, or
his attorney, the patent office demands that the. actual
improvements shall be clearly dsfined, while the
claims shall state precisely what the inventor con-
siders mew. If the claims as presented cover or
include in themselves descriptions of mechanisms or
results already reached by others, whether patented or
not, right of ownership and originality must be shown
or the claims withdrawn. The result of the examin-
ationand contention between the examiner, as repres-
enting the government, and the applicant or his astor-
Dey, is that asa consequeace of the special sharpness
of the solicitor, or the lack of an infinite knowledge of
the subjects pertinent to the application under dispute,
there are a great number of patents allowed that could
not under any possible legal ability be sustained 88
valid in a court of law. Or again, the examiner, a8
representing the governmect, and the commxssmnfer
of patents, may reject an application for a patent ;)(;‘
stated causes, which, upon studied contention, cou
be reversed and a patent obtained. But owing to
lack of ability or knowledge upon the subject in its
hroadest sense, or to the lack of the funds necessary
to pay the costs of such contention .by an appeal to (ai
higher order of examiners, the application 13 all}:)Wtid
to lapse and no patent is issued where one 8 ou d
have been granted. If, however, the inventor is we
up in the field of his invention, and he has mon}t:-{3
enough to pay a competent attorney to contest D1
applicati g nt fees as well, he
application and pay the governme preden
may be able to prove his right to a patent, and 0
a return for the fees paid.—American Engineer.

— - -

MAKE AN AGREEMENT.

It is & difficult matter to deal with that class of men
who will neither give or receive a definite p;o;»osx;
tion looking toward compensation. If, on the on
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hand, you meet a man who says, “ That will be all
right ; I guess we'll not have any trouble about that
part of it,” set it down that there will be trouble on
Just “that part of it.” If, on the other hand, you
find a man who is always declaring, “ You'll not lose
anything by this; I'll see that it's all right,” you may
be sure it will be all wrong in the end. When two
men of this sort get together, and the services are of
such nature that to determine their exact value at the
time of their inception is impossible, the end will be
8 misunderstanding, mutual dissatisfaction, possibly
an estrangement. Yet there is no case in which a
probable value can not be got at. If you consider
matters as a complete affair, estimating the value of
results as you plan them to happen, you can never be
a wrong. If one can not do that, he has no busi-
ness to undertake to make contracts at all. It may
be that there are times when a man may go into a
business engagement without a definite idea of what
his pay is to be, and there may be men who will
always settle satisfactorily. DBut ome is mever safe
to make engagements in such a lax way. False
modesty always stands in the way of sensible business
arrangements. But it has no place in business. As
an old merchant said once to a writer: “ We are
friends, and I trust will always remain s0. Perhaps
it is against my interest to teil you so, but when you
are making an agreement for the purchase and delivery
of goods, don’t think of your feelings toward each
other at all. Buy of me as you would of a stranger ;
consider your needs and profits, and don’t hesitate to
buy where you can do best.” It should be this way
in making arrangements for employment. Treat the
matter as business, pure and simple. You can’t afford
to do business without making proper arrangements
for all points. These sensible suggestions from the
National Grocer have more than a money value,
‘“ Business is business” seems sometimes like a heart-
less proverb, but it is a fact that no business is likely
to prove so satisfactory as that which is done strictly
on business principles. Here is where the great value
of business education comes in. 1t impresses upon
the mind at every stage of its course that * business
is business.” —Scientific American.

——————t——

CHINESE WRITING AND PRINTING.

Paper was invented in the first ov second century
of the Christian era, and was made from fibers of the
bamboo beaten into a pulp. That graceful plant—
now 30 popular an element in our own ornamentation
—is the classical emblem of literature in China, sup-
plying from its inner layers the materials for the
making of paper, and yielding up its tubular twigs
to form shafts for hair brushes. Great varieties of
papers are now made, many of them being of excel-
lent quality, and of an exquisite fineness and trans-
parency—like silk gauze. The pens used for writing
were at one time made from fine tubes of bamboo,
split at the points like our quill pens; but about three
centuries before our era the hair pencil came into use,
and is now universally employed throughout the land
for all the uses to which a pen is put in our country,
The writer holds the pencil perpendicularly as if he
Wwas going to prick the paper. An old traveler tells
us that “The Chinese always write from top to

bottom, and begin their first letter where ours ends ;
so that to read their books, the left page must first be
sought for, which with them is the beginning. Their
paper being very thin, and almost transparent, they
are fain to double it, lest the letters do run one into
another when they write op the back side ; but these
doubled leaves are so even that one can hardly pre-
ceive it.” In printing a book, movable types were
not employed until the missionaries initiated the
change, indeed, it hardly seemed practicable to make
types for an alphabet of some thirty or forty thousand
of characters. ~ An old fashioned Chinese book is an
almost perfect facsimile of what the author himself
wrote, or of the penmanship of the scribe who copied
for him or wrote for him at his dictation. Written
out on properly sized sheets of gauze-like paper we
have described, the original manuscript is, sheet by
sheet, firmly and evenly glued on to the blocks which
are to be printed from, and when the white unwritten
surface has been neatly cut away by a wood engraver,
it is passed into the hands of the printer, and the rest
is merely a matter of good ink and careful printing.
1llustrations to the text generally involve no extra
expense, unless they are of a character requiring un-
usual technical skill. The number ot blocks required
will be exactly as many pages as the printed book
should contain, with the addition of title page, and
while the risk of fire and expense of storage involve
disadvantages, it must be admitted that there is no
need to run the risk of printing a large issue till it is
called for, and, of course, proof readi ng is not required.
Imagine a modern political orator having to send the
manuscript of his oration to be printed facsimile in
the morning dailies! How carefully framed would
each sentence be. How calmly the fire of partisan
spirit would glow under the apprehension of a criti-
cism of which there could be no verbal evasions,
May this not be the secret of the strange and persist-
ing survival of Chinese institutions }—Congquests of
the Cross.

HAIRPINS, HISTORICALLY AND OTHER-
WISE.

What would the average woman do without a hair-
pin? She buttons her gloves with it. Likewise she
buttons her shoes witn it—buttonhooks get lost, or
they are “ up stairs” or down—one always has a hair-
pin, though. To be sure, a hairpin is rather cranky
about buttoning shoes and gets twisted and the varnish
comes off—but a hairpin is, after all, so handy ; one
always has one. A hairpin is also a good substitute
for a bat pin.  Almost anything can be mended with
a hairpin, and there is no use having a new clasp put
on one's little bag—a hairpin will twist up and make
it just as safe. Of course after a hairpin is twisted
it breaks easily, but one always has a hairpin, so it
makes little difference if it does.

Latch keys are forever getting left home when one
goes to the theater, but if anything will pick a lock a
hairpin will, and one always has a hairpin.

A man thinks vothing so good for cleaning out his
pipe as a straightencd hairpin, It's really better than
a bioomstraw, and besides the broom may be away
out in the kitchen, but one always has a hairpin.
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_There is nothing like a hairpin for chasing the
dime or buttun small Dick dropped between the piano
keys, and no broom can do the final cleaning of the
parlo?,corners—a hairpin is the only 1;hing.D Then,
"30»' it's so handy when the stationary washstand

aste pipe gets stopped. A hairpin is the most con-
venient thing in the world for that sort of emergency
iﬂu} 1}1‘0 delay, for of course one always has a hairpin.
on:: handty to turn over and hold an eyelid with while
cinderul?l :wfggtatt}?rturmg cinder ; and, though the
always hae ha?rpi ::.eye in the desert of Sahara, one
fo;rh;cl:i;&st, buthnpt least, a hairpin is so convenient
R ghup’ air—but that is usually the time

one hasn't got a hairpin.—Kate Field et al.

e e

on’cla‘(':hlztz?sm}{?inm A Warcn.—A simple method, yet
gne that sallx to be quite effectual for demagnetis-
S I\;:::If asdbeen devised by Mr. P. D. Richards
our e ord, Mass., and is almost apparent from
et (.:0 on. A compound horseshoe magnet is
D e sﬁvemintly with ?he poles up, and ‘over &
Suitab endp'por a thread is carried, having attached

a cardboard scale pan holding the watch.

;lihe {,hread is allowed to untwist itself as the watch is
owly removed from the magnetic field. An electro-
magnet would answer the purpose as well, but the
permanent horseshoe magnet is within reach of every
one— Electrical Review.

T e - e

MANAGEMENT OF FROZEN PIPES.

b To ﬁ'nd the water pipes leaking, frozen, or perhaps
t}‘)“st’ is no rare occurrence during the winter i
the modern much-plumbed houses.  Nothing more

oroughly demoralizes the domestic machinery than
&lﬂlch unlucky happenings. Floors are wet, ceilings
leak, the water is shut off, and the whole household
18 at a standstill, waiting for that vexatious will-o’-the-
Wisp, the plumber. Whenever the leak is visible, the
S(})luse\vlfe can cure the ill herself, at least temporarily.
) ut off the water first, and then spread some white
tiad on a cloth, like a plaster. Tie this fimly over

e leak, and the plaster will soon harden, for the
Water cannot work its way out or prevent the plaster’s
adhering. Unless the plumber will make thorough
Tepairs when he does come, the hard plaster is more
Permanent than any puttied joint or weak solder.

et a pound of white lead stand a day or two until

a skin has formed over it, and then cover it with
water. It will be soft and ready for use at any time,
and the housewife can “snap her fingers at the
plumber’s ways,” to paraphase Sir Joseph Porter, a8
best suits a frosty morning. Strips of rubber cut
from old rubber shoes and bound tightly over the
leaks in hot-water pipes will close the holes and stop
the drip ring flood.

When the water freezes in the traps of the bath-
room or the kitchen sink, a quart of common salt
thrown into them will thaw them out more rapidly
than hot water. A lighted lamp placed under a frozen
water pipe is more rapid and convenient in its work
than pouring on hot water. A lamp, the flame partly
lowgred, placed under an exposed bend or length
O_f pipe which is liable to freeze is a simple preven-
tive of trouble in bitter weather.— Harper's Bazaar.

——et—————

A 0DEST plumber boy opened a $10,000 guaran-
teed burglar proof safe a few days ago, on & Wwager, in
three minutes. They then turned him out, set a new
combination and invited him to try it again. This
time he got the big doors open in two minutes with-
out defacing the lock. The county authorities up in
Dakota, who own the safe, now refuse to pay for it,
and the manufacturers have taken a dislike to the
plumber boy.—Stove and Hardware Reporter.

o — ————

MY CLASS IN GEOMETRY.

A vivid recollection ot my boyhood is the general disfavor
wiith which my schcol-fellows used to open Euclid. It was
in vain the teacher said that geometry underlies not only ar-
chitecture and engineering, but navigation and astronomy.
As we never had any illustration of this alleged underlying to
make the fact stick in onr minds, but were strictly kept to
theorem and problem, Euclid remained for most of us the
driest and dreariest lesson of the pay. This was not the case
with me, for geometery happened to be my favorite study, and
the easy trinmph of leading the class in it was mive. As
years of active life succeeded my school-days I could not help
observing a good many examples of the truths set forth in the
lines and figures 1 had conned as a boy ; examples which, had
they been presented at school, would certainly have some-
what diminished Euclid’s unporularity. In fullness of time
it fell to my lot to be concerned in the instruction of three
boys—one of fourteen, the gecond twelve, the third a few
mouths younger. In thinking over bow I might make at-
tractive what had cnce been my best-enjoyed lessons, I took
up my iuk-stained Euclid—Playfair's edition. A glance at
its pages dispossessed me of all notion of going systematically
through the propesitions—they took on at that moment &
particularly rigid look, as if their connection with the world
of fact and lite was of the temotest. ~ Why, 1 thought, not
take a hint from the new mode of s'udying physics and
chemistry ¢ 1f & boy gets a better idea of a wheel and axle
from a real wheel and axle than froma picture, or more
clearly understands the chief characteristic of oxygen when he
sees wood and iron burned in it than whed he only hears
about ita combustive energy, why not give him geometry em-
bodied in a fact before stating it in abstract principle ! De-
ciding to try what could be done in putting book and black-
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board last instead of first, I made a beginning. Taking the
boys for a walk, I drew 1heir attention to the shape of the lot
on which their house stood. Its depth was nearly thrice its
width, and a low fence surrounded it. As we went along the
road a suburban one near Montreal, we noticed the shapes of
other fenced lots and fields. Counting our paces and noting
their pumber, we walked around two of the latter. This es-
tablished the fact that both ficlds were square, and that while
the area of one was an acre and a half, that of the other was
ten. When we returned home the boys were asked to make
drawings of the houe-lot and of the two square fields, show-
ing to a scale how they differed in size.  This task accom-
plished, they drew a diagram of the house-lot as it would be
if square instead of oblong. With a foot-rule passed around
the diagram it was soon clear to them that, if the four sides
of the lot were equal, some fencing cculd be saved. The next
question was whether any other form of lot having straight
sides could be inclosed with as little fence as a square. Rec-
tangles, triangles, and polygons were drawn in considerable
variety and numler and their areas calculated, only to con-
firm a suspicion the boys had entertained from the first—that
of lots of practicable form square ones need least fencing. In
comparing their notes of the number of paces taken in walk-
ing aronnd the two svuare fields, a fact of some interest came
out. While the larger field contained nearly seven times as
much land as the other, it only needed about two and a half
times the length of fencing to surround it. Taking a draw-
ing of the larger inclosure, I divided it into four equal paris
by two lines drawn at right angles to each other. It ouly
. needed a moment for the boys to perceive how these lines of
division, representing as thsy did so much new fencing, ex-
plained why the small fi(ld had proportionately to area so
much longer a boundary than the large one.

A chess-lonrd served as another illustration. Taking each
of its sixty-four squares to represent a form du'y inclosed, it
wus easy to see hcw a farn er rich enough to buy the whole
number, were he to combine them in one stretch of land,
could dispense with an immense quantity of lumber or wire
fencing. Duiing a journey from Montreal to Quebec the
boys bad their attention directed to the disadvantageous way
in which many of the farms had been divided into strips long
and narrow.  ‘“‘Just like a row of chess squares run to-
gether,” said one of the lads.

When a good many examples had impressed the lesson on
their minds pretty thoroughly, I had them write under their
drawings, taking care that the terms used were understood :
*¢Like plane figures vary in boundary as their like linear di-
mensious ; they dary in area as the square of their like linear
dimentions.” It proved, however, that while the boys knew
this to be true of squares, they could not at first comprehend
that it was equally true of other forms. They drew equila-
teral and other tiiangles and ascertained that they conformed
to the rule, but I was takeu aback a little when the eldest
boy said, *‘Itisn’t so with circles, isit?” His doubt was
duly removed, but the remairk showed how easy it is to make
words outrun ideas ; how hard it is for a youug mind to recog-
nize new cases of a general law with which in other examples
it is quite familiar.

One chilly evening the sitting-room in which my pupils
and 1 sat was wurmed by a grate-fire, Shaking out some small
live coals, I bade the boys observe which of them turned
black soonest. They were quick to see that the smallest did,
but they were unable to tell why. Thiy were reminded of
the rule they had committed to paper, but to no purpose,
until I broke a large glowing coal into & scoro of fragments

which became black almost at omce. Then one of them
cried, ‘ Why, smashing that coal gave it more surface !’
This young fellow was studying the elements of astronomy at
school, so I had him give us some account of how the planets
differ from one another in size, how the moon compares with
the earth in mass, and how vastly larger than any of its
worlds is the sun. Explaining to him the theory of the solar
system’s fiery origin, 1 shall not soon forget his keen delight
—in which the others presently shared—when it burst upon
him that because the moon is much smaller than the earth it
must be much colder ; that, indeed, it is like a small cinder
compared with a large one. It was easy to advance from this
to understanding why Jupiter, with eleven times the dia-
meter of the earth, still glows faintly in the sky; and then
to note that the sun pours out its wealth of heat and light
because the immensity of its bulk bas, comparatively speak-
ivg, so little surface to radiate from.

To make the law concerned in all this definite and clear, I
took eight blocks, each an inch cube, and had the boys tell

me how much surface each had—six square inches. Building
the eight blocks into one cube, they then counted
the square inches of its surface — twenty-four ; four
times as many as that of each separate cube. With
twenty-seven blocks built into a cube, they found
that structure to have a surface of fifty-four square
inches, nine times that of each compounent block. As the

blocks uuderwent the building process, a portion of their sur-
faces came into contact, and thus hidden could net count in
the outer surfaces of the large cubes. Observation and com-
parison brought the boys to the rule which told exactly what
proportion of surface remained exposed. They wrote, ** Like
solids vary in surface as the syuare, and in contents as the
cube of their like dimensions.” They were glad to note that
the first half of their new rule was nothing but their old one
of the farms and fields over again.

As the law at which we had now arrived is one of the most
important in geometry, I took pains to illustrate it in a
variety of ways, Taking a long, narrow vial of clear glass,
nearly filled with water and corked, I passed it around, re-
questing each of the boys to shake it smartly, hold it up-
right, and observe which of the bubbles came to the surface
first.  All three declared that the biggest did, but it wasa
little while before they could be made to discern why. They
had to be reminded of the cinders and the building-blocks
before they saw that a small bubble’s comparatively large
surface retarded its motion through the water. The next day
we visited Montreal’s wharves, and, pacing alongside several
vessels, jotted down their length. In response to questions,
the boys showed their mastery of the principle which decides
that the larger a ship the less is its surface in proportion to
tonnage. Going aboard an Allan liner, of five thousand tons
burden, we descended to the engine-room ; we next visited a
steamer of somewhat less than one thousand tons, and in-
spected her engines — engines having preportionately to
power much larger moving surfaces to be retarded by friction
than those we had seen a few minutes before. On being re.
minded of their experiments with the vial, the boys were
pleasantly surprised to find that the largest bubble and the
ocean racer come first to their respective ports by virtue of
their ideptical quality of bigness, by reason of the economies
which dwell with size. As we walked homeward, the
youngest of our party espied a street-vender with a supply of
gaudy toy-balloons.  Omne of them bought, I dare say the
little fellow's mind was pretty confident that there was no
Euclid in that plaything. It proved otherwise. That even-
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ing he calculated how much the lifting power of his halloon
would gain on its surface were its dimensions increased ove
thousand or ten thousand fold—step by step approaching the
conclusion that, if air-ships are ever to be manageable in the
face of adverse winds, they must be made vastly larger than
any balloons as yet put together.

Not far from home stood a large store, displaying a miscel-
laneous stock of groceries, fruits, dry goods, shces, and so on.
As we cast our eyes about its shelves, counters, and floor, we
saw many kinds of puckages—cans of fish, marmelade, and
oil, glass jars of preserves and olives, boxes of rice and
starch, large paper sacks of flour. Outsile the door stood
half a dozen empty barrels and packing-cases. It certainly
seemed as if the cust of paper, glass, tin, and lumber for
packages must be an important item in retailing.  One after
another the boys discovered that the store was giving them
?heir old lesson in a new form. They saw that the largera
jar or box the less material it needed. On their return home
t.hey were gradually led up to finding that form as well as
8ize is an element in economy. Just as farms aquare in shape
need least fence, they found that a cubical package needs least
material to make it, and that tins of eylindrical form require
least metal when of equal breadth and height.

Our next lesson was one for lack of which not a few in-
ventors and designers have wasted time and money. Taking
the. trio to Victoria Bridge, we asked its custodian the length
of its central span.  His reply was, three hundred and fifty-
two feet. When I asked the boys how matters would be
changed if the span were twice as large, they soon perceived
that, while increased in strength by breadth and thickness, it
would be heavier by added length as well. On our return we
compared two boards differing in each of their three dimen-
sions as one and two, serving to make manifest why it often
happens that a design for a bridge or roof, admirable as &
model, fails in the large dimensions of practical construction.

One day a roofer had to be called in to make needful
repairs. We went with him to the roof, and found the gutter
choked with mud. How had it got there? A glance at the
Toof, an iron one, showed it covered with dust which the next
shower would add to the deposit in the gutter. Duste
Pﬂl“ticles are extremely small and fine, and did not this ex-
Plain how the wind had been able to take hold of them and
carry them far up into the air?  Although the boys bad con-
siderably less pocket-money than they liked, they had still
enough to enable them to observe that the smallest coins
were most worn, When they came to think it over, they
readily hit on the reason why.

Qur next lessons were intended to bring out the relations
which subsist between several of the principal forms of selids.
Two series of models in wood were accordingly made. The
first consisted of & cube having a base five inches square, and
a W-edge and pyramid of similar base and height. The gecond
series comprised a cylinder, sphere, and cone, each five inches
brox.id and high. Taking the first series, a moment’s com-
Pﬁ_ﬂuon of the sides of wedge and cube told that one con-
tained half as much wood as the other ; but that the pyramid
confaiue\l a third as much as the cube was mot evident.
Weighing the pyramid and cube brought out their relation,
but a more satisfactory demonstration was desirable, for what
was t.o assure us that the two solids were of the same specific
gravity 1 Taking a clear glass jar of an accurately cylindrical
interior, measuring seven and a half inches in width by ten
in height, it was half filled with water, and a foot-rule was
vertically attached to its side. The models, which were
neatly varnished, and therefore impervious to water, Were

then successively immersed and their displacement of the
water noted.  This proved that the pyramid had a third the
contents of the cube, that the same proportion subsisted be-
tween the cone and cylinder, and that the sphere had twice
the contents of the cone. Dividing the wedge by ten par-
allel lines an equal distance apart, I asked how the area of the
smallest triangle so laid off, and that of the next smallest,
compared with the area of the large triangle formed by the
whole side of the wedge. ** As the square of their sides,” was
the answer, Dipping the wedge below the surface of the
water in the jar, edge downward, it was observed to displace
water ag the square of its depth of immersion. Reversing the
process, the wedge became a simple means of extracting the
square root.  Dividing the vertical pley of i's displacement
into sixteen parts drawu along the jar's side, we divided the
wedge into four parts by equidistant parallel lines. Then, for
example, it we sought the square root of nine, we immersed
the wedge with its edge downward until it had displaced water
to line nine on the jar's sile. On the wedge the water stood
at line three, the square root of nine. Ina similar way the
cone was observed to displace water as the cube of its depth
of immersion, and therefore could be impressed into the ser-
vice of extracting the cube root. For this purpose its total
play of displacement in a jar of five and a half inches in-
terior diameter was divided into twenty-seven parts, and the
cone was marked off into three sections. To find the cube
root of eight, we lowered the cone apex downward, until the
water-level was brought to eight on the jar's gide ; at that
moment the liguid encircled the cone at section two, denoting

Fie. 1. Fic. 2.
the cube root of eight. The pyramid immersed in the lnr.ger
jar acted equally well as a cube-root extractor. M?a:s?nng
both cone and pyramid at each of their sectional fhvmon.l,
the boys were required to ascertain the rule govermng their
increase of sectional ares, and arrived at the old familiar law
of squares—a law true not only of all solids convel:ging regu-
larly to a point, but of all forces divergent or radmn.t from &
center, simply because it is a law of space throagh which such
forces exert themselves. )

While I was glad to use examples and models to x'nstrnct
my pupils, I wished them to grasp certain geometrical re-
lations through exercise of imagination.  They had long
known that the area of a parallelogram is the pro-
duct of its base and height; they were now  re-
quired to conceive that any triangle has half the
area of a parallelogram of equal height and base. It
was easy then to show them the very old way ?f 8s-
certaining the area of a circle, the method which concelves it
to be made up of an indefinitely great number of triangles
whose bases become the circle’s circumference, and whose al-
titude is the circle’s radius.  Rolling the cylindrical model
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once around on a sheet of paper, its circuit was marked off ;
this was made the base-line of a parallelogram having a
height equal to balf the cylinder's breadth ; half that area
was clearly equal to the surface of the circle forming the cylin-
der's section.  Another method of proving the relation be-
tween the area of a circle and its circumference was followed
by the boys with fair promptoess. I asked them to imagine
a circular disk to be made up bythe contact of a great number
of concentric rings. Supposing the disk to be a foot in dia-
meter and each ring to be the millionth of a foot wide, I en-
quired, ‘* How many rings would there be?”  * Half as
many, half a million.” To the question, ‘ What would be
the size of the average ring’s circumference 1"’ * Half that of
the whole circle,” was the reply. They were thus brought to
it that if a circle rolled arovnd once is found to have 3.1416
linesl uvits for its circumference, its area must be ‘7854, or
one half of one half as muck, expressed in superficial units of
the same order.

A terrestrial globe was the text for our next lesson. As-
suming its form to be spherical, shift its axis as we might, it
was clear that its center remained at rest during rotation in
all planes. A hint here as to why the calcu'ations of the as-
tronomer are less difficult than if the planets were of other
than globular form, for each orb as affected by gravitation
may be practically considered as condensed at its center.
Turning from astronomy to navigation, we glanced at the
principle of great circle-sailing. On the equator of our terres-
trial globe we found the Gillolo Islands and Cape San Fran-
cisco. A ship’s shortest course plainly lay along the
equatorial line which joined them. When I asked which was
the shortest route from San Francisco, California, to Figami
Island, Japan, the buys concurred in the wrong answer,
¢ Along the thirty-eighth parallel.” Taking a brass semi-
circle equal in diameter to the globe’s equator, and applying it
so as to touch both places, the lads saw at once that the
shortest route would take a ship somewhat toward the north
for the first half of her voyage ; that if two ports are to be
joined by an are, the largest circle of which that arc can form
a part marks out the shortest track ; and that this largest or
great circle is practically no other than a new equator cutting
the earth in a plain inclined to the geographical equator.

By this time about a year had elapsed since our little class
in geometry had been formed, and its progress was very satis-
factory. The eldest boy was now studying Euclid at a high
school and earning high marks for his proficiency. In the
lessons I have described, and in others which followed them,
all three lads showed their interest by being constantly on
the lookout for new illustrations, Let an instance or two of
this suffice. One day they walked to an immense sugar-
refinery some distance off, paced around it, estimated its
height, and brought me their calculations as to its storage
capacity in comparison with that of & small warehouse near
by ; calculations showing how much outer wall and roof were
saved in the vast proportions of the refinery. At homean ex-
tension of the house was heated in the winter by a small
stove ; at a neighboring station of the street railway there was
a much larger stove of the same pattern. Counting efficiency
to depend on suiface, one of the boys asked me if it would
not be better to have two small stoves instead of that large
one. "He was perfectly conversant with the reason why
steamn-fitters make their heating-coils of small pipes, and why
their radiators abound in knobs and ridges.

It may be no more than the effect of bias due to an indi-
vidual preference for the study, but, in the light of its in-
fluence on these three young minds, I can not help thinking

that geometry affords a most happy means of developing
powers of observation and reason‘ng. When the boys came
to study plants, minerals, and insects they found their
knowledge of Euclid gave them a new and vital thread
whereon to string what they learned. This was even more
decidedly the case when they came to study the various modes
of motion and certain principles of engineering science. Mr.
W. G. Spencer, the father of Herbert Spencer, in an invalu.
able little book * has shown how geometry can be taught so
as to educe the noble faculty of invention. At the high
school at Yonkers, New York, of which Mr. E. R. Shaw is
principal, I have seen most original and beautiful solutions of
Mr. Spencer’s problems worked out by the pupils.—By
GEORGE 1LEs, in Popular Science Monthly.

——————

PRACTICAL USE OF THE ELECTRIC MOTOR IN
FACTORIES.

The value of the electric motor for the transmission of
power i3 becoming more evident every year. Tts development
has been rapid. It is but afew years agosince it was regarded
as a mere toy, which could never generate enough power to
be of practical use. Buat with the perfection of the dynamo
its use became apnarent at once. .

When, in a tall-factory building, the power is generated by
a steam-engine on the ground floor, and transmitted by belts
to every part of the building, much power is lost by the slip-
ping of these belts. And besides this loss, there is a large
loss of space from running belts between the floors ; and this
loss is the larger, #3 it is impossible to run the belts vertically.

The reason of this is seen at once. Imagine a belt sus-
pended vertically from one shaft to another ; the whole weight
wonld come on the top pulley, and the lower one, which was
driving the upper, would slip around inside the belt, without
turning it. Hence the belt must be run at an angle, at least
about 60 degrees to the horizontal, in order to prevent exces-
sive loss of power by slipping. All this waste of power and
of room counts heavily in the maintenance of a factory, be-
sides the constant attention and frequent repairs which the
belts and shafting require.

With the system of electric transmission of power, the
greater part of this particular expense is avoided. The engine
on the ground-floor is connected directly with a large dyna-
mo. The wires carrying the carrent go up into all depart-
ments of the factory, and wherever power is wanted, the wires
are ‘“tapped” and connected to a motor, which may be of
cne, two, three, ten, or any number of horse-power up to
seven'y-five! It is nota life-time since prominent electricians
declared ten horse-power to be the limit of a motor.

By this system a great part of the shafting and belting in
a factory is done away with, and in the case of a high factory
it is often a great improvement on the old style. But we
must not lose sight of the fact that in the transmission of
force from the engire belt to the motor belt, fifty per cent. of
power is lost. 'This, however, appears more important than
it is. The great loss of power in a large system of belting
cannot be exactly calculated, but experience shows that the
electric transmission in the case of high factories is consider-
ably more economical.

Auother great advantage is that an increase in the power of
the dynamo makes it possible to light the factory very econo-
mically with electric lamps—a very safe and convenient sys-
tem of lighting.—By Joux D. CoCHRANE.

——

* Inventional Geometry. D. Appleton & Co.. New York.
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ELECTRO-MAGNETISM AND THE PRINCIPLE OF
THE MAGNETO-ELECTRIC MACHINE.

Last 1onth we considered the subject of magnetism and its
laws. We will now take up that of electro-magnetism, and
show how electricity may be converted into magnetism and
Wmagnetism into electricity.

.A current of electricity passing through a coil of copper

Wire within which is placed a small bar of soft iron, makes a
uagnet of that bar, in all respects resembling a permanent
steel magnet, except that the former loses its magnetism when
the current is discontinued. Some of the strongest perman-
ent steel magnets are, indeed, made in this way, but this is
})y inserting in the coil a piece of steel instead of soft
iron,
] In the cage of the temporary magnet produced when soft
Iron and not steel is used, the North and South-seeking poles
are determined by the direction in which the current passes
around the coil. When this direction is contrary to that of
}he hands of a clock, looking along the bar from one end as
if it were a telescope, the nearer end will be found to be a
North-geeking pole. By turning the bar and looking at the
O'ther end, so that the current seems to pass in the direc-
tion taken by the hands of a clock, that end will be found
8 South-seeking pole.

FiG. 1.

It will be interesting to note just here that when the bar is
Mmagnetized by a strong current to saturation, the bar will
lengthen by 375%557 of its own length, while the instant the
current flows a faint metallic click will be heard. This would
substantiate the theory that the molecules of the bar are ob=

long in shape, every one being a inagnet, and lying in all
directions so as to neutralize one another. But when the bar
is magnetized by the electric current or otherwise, the effect is
to swing all the molecules around until they lie in the same
plane, their north and south-seeking poles corresponding in
their pointing. Hence, possibly, the sound produced, while
the lengthening might be due to the swing of the oblong
wolecules into a direction parallel to the bar. If, then, cur-
rents of electricity can produce magnetism, why may not mag-
netism produce currents of electricity ? Faraday, in 1831,
showed that a magnet, when brought near a closed circuit,
induces momentary currents in that circuit, so long as the
magnet is kept moving. Let us see the direction taken by
these currents. Suppose we have a coil of wire, fig. 1, in the
middle of which a space is left in which & bar magnet may be
inserted. If the two ends of the wire be connected to a gal-
vanometer and one end of the bar magnet be suddenly lowered
into the hollow space within the coil, a current will be found
to flow while the maguet is being lowered, but when it comes
to rest the current falls off, and there is then no deflection of

Fi6. 2.

the galvanometer needle. Bat when the magnet is withdrawn
auother current is established, but in an opposite direction to
that of the first. These are induced currents, and depend for
direction on which of the poles is inserted, and whether that
pole is lowered into or drawn out of the hollow space in the
wire. Let the N-seeking pole of a magnet be inserted and an
induced current will be set up in the coil in a direction oppo-
site to thyt taken by a current which would be necessary to
make a nortk pole of that magnet, viewing the opposite end
to that into which the magnet is lowered. Consequently the
induced current, when the N.seeking pole is lowered, would
travel around the coil of wire, the observer facing the oppo-
site end to that in which the magnet is inserted, in the direc-
tion taken by the hands of a clock. Then wheu the magnet
is drawn out the current set up will be in the opposite dirac-
tion. Hence if a S-seeking pole is lowered and drawn out

again, the first current induced will flow in the opposite direc- -

tion to that of the hands of a clock, while the second induced
current will flow clockwise.

1t will be further seen that precisely the same result would _

follow if, instead of lowering and raising a magnet in the
coil of wire, & soft iron rod were permanently placed inside
the coil, and a magnet brought near one end ; for the magnet
would induce magnetism in the soft iron bar, and thus induce
a cuarrent in the coils. .
Now let us, with the above facts in mind, look at the little
magneto-electric machine so much used for medical purposes.



50

CANADIAN MAGAZINE OF SCIENCE

[February, 1891,

This machine was first constructed to be of practical use by
Pixii in 1832, and improved by Clarke in 1834. It consists,
fig. 2, of two coils of wire caused to rotate in front of a large
permanent steel magnet, by means of multiplying gear at the
back. Two ends of its wire are connected, one to the support
in which the steel spindle between the coils turns, and from
that to a binding post, the other to a plate on the spindle
insulated from it, but in metallic connection with a brush,
serving to convey the current to another binding post. Sup-
pose the coils, fig. 3, are starting from & position between the

FiG. 3.

two poles of the large magnet and are just moving to the left
As the upper coil approaches the N-seeking pole of the large
- steel magnet, the iron core in the coil is converted by induc-
tion into a S-seeking pole, hence it is the same as thrusting
a S-seeking pole into the coil, consequently an induced cur-
rent is produced in that coil in a direction opposite to the
hands of a clock. But as the figure represents the end of the
coil into which the S-seeking pole would be thrust, it will
have to be represented on the diagram in a similar direction.
At the same time, however, when the upper coil approaches
the N-seeking pole the lower coil approaches the S-seeking
pole, hence the soft iron core in the coil is by induction con-
verted into a N-seeking pole, a current is therefore produced
in it in a direction similar to that of the hands of a clock, but
as before represented on the diagram in an opposite direction.
Now, as the wire in each coil is wound in an opposite direc.
tion, and as we have just seen the two induced currents set up
in each coil are in opposite directions, then the combined
effect of this is to momentarily combine the two currents into
a continuous one flowing in a definite direction, which ceases
when the coils become horizontal. In fact, this current is set
up just for the instant when the coils come under the influ-
ence of the induced magnetism. Bat when the coils move
away from the horizontal position to the vertical again in com-
pleting one-half a revolution, the two cores passaway from the
magnetic poles, and hence it is the same ay drawing a magnet
out of the coils, consequently the current produced in the now
lower coil will be the same as if a S-seeking pole were drawn
out, that is, it will be in a clockwise direction. The current
produced, then, in the now upper coil will be opposite to the
direction of the hands of aclock. Therefore, just as before, the
currents produced are combined into one, and form a momen-
tary current produced in an opposite direction to that pro-
duced in the first quarter of the revolution.

We have thus traced out the course of each coil during one-
half a revolution. Let us now see what currents are set up
in the other half of the revolution. We saw before that as
the lower coil turns away from the N-seeking pole a current
was generated in a direction similar to that of the hands of a
elock, but the current produced, when the same coil approaches
the S-seeking pole, is in the same direction ; hence there is
no reversal of current as the coil passes between the two

poles. For exactly the same reason no change of direction in
the current will take place as the upper coil passes from the
influence of the S-seeking pole to that of the N-seeking.
Consequently, when these coils are revolving at a good rate of
speed, there will be practically a continuous current as the
coils pass from one wmagnetic pote to the other. It follows
from this that the poiut at which the current is reversed is,
when the coils lie in a horizontal position, directly across the
two poles. This point is called the dead point.

This little machine produces an alternating current, or one
that reverses itself at every half-revolution ; it is for this rea-
son it is so valuable for medical purposes. Next month we
shall see how this alternating current may be converted into
a direct current by a very siwple device known as a commu-
tator. .

The reader must have noticed an obvious ditference by this
time, between magnetism as produced by electricily and
electricity as produced by magnetism ; for a continuous cur-
rent passing through a coil of wire wound around a soft iron
bar produces magnetism: not for the instant, as is the case
where magnetism produces electricity, but continuous as long
as the current flows. But it may be asked, why does not a
continuous current flow from a coil of wire when a bar magnet
is inserted ¥ Conservation of energy forbids this ; for what
would there be to hinder us trom taking a coil of wire and
placing a strong permanent steel maguet in it, draw off an
unlimited supply of electricity, and applying it to do work, so
gotting perpetual motion? No! it would be against all the
natural laws that this should Le so.

Next month we will talk about the dynamo-electric machine
and its principle.—Ebp.

- .

SOME PRACTICAL SUGGESTIONS ON OVERHEAD
CONSTRUCTION OF ELECTRIC RAILROADS.

In the construction of electric street railways, it is most
essentially necessary that every detail shall be carried out in
the most thorough an:l minute manner, and to all those parts,
each of which has its own special function to perform, must
the efficiency of the equipment as an aggregate be looked for.
In discussing the best means of carrying out these details, the
writer has classified the subject under the following heads :

RAILS,

All rails shouid be connected with railbonds of sutficient
length to span the fish plate and allow a reasonable amount
of slack so that the movements of the rail will not canse the
bond to break. The rivet holes should be drilled at least two
inches from either end ot the fish-plate. On girder and T rail
this hole should be drilled through the web of the rail, and
on flat or tram rail through the flange, and countersunk so
that the flange of the wheel will not reach the upset rivet.
A rail bond 24 inches iu length is usually sufficient for ordi-
pary work. At frogs, switches, curves, or where short pieces
of castings occur in the track, these pieces should be con-
nected up in the same manner as the regular rail. It is also
advisable to connect these small parts with a continuous wire
to insure a good return circuit. At steam railway crossings
the track should be connected in the same manner. On single
track roads all rails should be cross-connected, in addition to
regular bonding with a double headed bond, at every 60 al-
ternate feet. No. 4 B & S. sofi-drawn copper wire is pre-
ferable for all railbonds, this offering less resistance than iron
wire. On double track roads the same manuer of cross-
conneoting should be observed as on single track, and in
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addition a cross connection of all four rails skould be made
about every 300 feet, It is conceded by a number of aunthori-

ties that a continuous ground wire is not necessary to geta
good return circuit,

POLES.

Natural wood Poles should be at least 30 feet long for
straight line work, with a diameter at the top of not less than
7 inches, They should be of cedar, Norway pine, or chestnut,
8 straight as possible and free from knots. Octagonal wood
poles should be 7 inches in diameter at the top and 12 inches
at the bottom, with an untrimmed butt of 5} feet, which
should be tarred before Placing pole into the ground. Where
wooden poles are ugeq in jcentre pole construction, an iron
shield should be Placed around them for g distance of 5 or 6
foet upward from the grade line to protect them from Leing
marred by wagons striking them. Lattice iron or girder
poles should be 4 inches in diameter at the top, 10 inches at
the grade line, and 11# inches at the bottom, and at least 29
These, as well a8 all other iron poles, should be
provided with g thorough insulated pole top.  Corner poles
should be heavier than side poles.  If'of wood, they should
not be less than 8 inches 10 diameter at the top. Latticed
corner poles should be ¢ inches in diameter at the top, 13
inches at the grade line, and 14} inches at the bottom. Itis
very important to have strong pole
and for that reagop they shoald be e
being placed 7 feet in the ground.

POLE S8ETTING.

For straight line work poles should be set 6 fees into the
ground with a rake away from the track of at least 6 inches
at the top. This rake will, of course, vary with the width of
Street, condition of soil, and weight of trolley wire. In
setting iron poles a good cement concrete should be used.
This concrete should be mixed with small stones and tamped
well against the pole.  The number of poles required for side
construction is usually 88 to 99 per mile, making spans about

125 teet apart.  This will necessarily vary with width of
street and size of trolley wire,

INSULATORS AND FIXTURES.

Before setting wooden poles, a half-inch hole should be
bored at a uniform distance from the top to allow for half-
inch eye bolt or tatchet bolt. The use of a ratchet is advised,
88 it makes it very easy to adjust the trolley wire by simply
letting out or drawing up on the ratchet. All insulating pins
and brackets should be of best split oak or locust. At points
where short turng in heavy feeder wires occur, an iron pin or
wooden pin having a bolt through it should be used.

SPAN WIRES,

This wire should be 4 or Y5 inch in diameter, of the best
T-wire steel strands, This is far better than solid iron wire,
having much greater tensile strength, and being flexible.
The pole ratchets to which these wires are attached should-be
Placed on the poles at a uniform height from the track, which
should be such asg to hold the trolley wire at least 18 feet from
the track, allowing 2 per cent. of its length for sag.

TROLLEY WIRE.

This wire should be put up in as long lengths as possible.
The starting and ending points of this wire should be se-
curely anchored to a strong double span of stranded steel
wite, attached to extra heavy end poles. This span should
be thoroughly insulated from the poles by means of a heavy
strain insulator.  The trolley wire should be drawn to

moderate tension only, allowing about 18 inches sag t(,: every
125 feet. In cold weather it may be drawn somewhat tighter.
Great care should be taken in handling this wire, so as to
avoid kinks or scratches.

Curves should be completed as they are reached by the
trolley wire.  The trolley wire insulators should be clamped
0, not soldered, after the line is in place, and all curves are
made,

CURVES.

The poles used at curves must be set so they will not give
Wwhen the strain of the line is placed upon them. T?:e ourve
brackets should be placed at equal intervals, and it is advis-
able to solder the clamp to the trolley wire, so as to avoid any
Possibility of sliding. They should be so placed that the
trolley wire may be exactly in line with the trolley on the
¢ar. To accomplish this the curve bracket should be more or
less inside of line vertically over the centre of track? .the
height of wire and radius of curve determining the pfmtlon-
The wire-holding curve brackets should be } or & inch 7.
strand steel wire, same as regular span wire. They sho'uld be
well secured to an extra strong strain insulator, which in
turn should be fasteued to pole ratchet. It is advisable to
Use an insulator where curve bracket wires come to a‘foFus, as
this ingsures additional insulation from the pole. This is par-
ticularly the case where an iron pole is used.

FEEDER WIRES.

Great care shoule be taken in running feeder wires so that
they do not become chafed, rubbed or kinked. ~'Where they
&re run through trees, every precaution should be t.uken that
1o limbs or twigs are sllowed to lie against the wire, as the
SWwaying of the trees from the wind will eventuall? destroy
the insulation. Where large limbs come in direct line of the
feeder, tree insulators should be used.

F ee:ling in connections te trolley wire s?onld be m?.do
through an insulated 7.strand steel cable, this cable serving
at the same time as a span wire. To this cable can be at-
tached an uninsulated hanger which at the same time holds
the trolley wire,

GUARD WIRES.

Wherever there is danger of crosses with teleph?ne, tel:
graph or other foreign wires falling on the troll‘ey wire, guar
wire should be used. This can be a solid iron wire .u;.
Pended from either solid or stranded span wire, and insulate
from poles by porcelain insulators. By paying special a::;:l;
tion to the above points it is thought that the con.stru .
will be rendered more simple, and certainly more.rellable s
durable, giving that constant efficiency anc'l practical working
Which is the aim of every electric street railway man to carry
out in its entirety.— Elactrical Engineer.

—— .

THE EDISON GENERAL ELECTRIC CO'S ELFECTRIC
PERCUSSION DRILL.

The one thing which has more than anything else pre-

vented the all but universal application of electric motive

Power to mining operations, has been the }acl.: of an e(::xe:;
and practical electrical substitute for power drills opers
stea compressed air. ) .
Tl'::a O;Edisoll: Generai Electric Company, l.ppt'tstxi‘:ftm‘g1 :i:‘;
fact, have obtained control of and are now .ma.nh:cof v
and exploiting a drill making use o't: the gnu::sl Ao
““ Marvin system of percussion tools. This ’n oo o
which is here shown, consists simply of a reciprocating
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bar impelled backward and forward by the action of iwo
solenoids which are alternately thrown into action by pul-
sating electric currents.

The alternate action of the two coils is accomplished with.
out the aid of commutators, collectors or other moving parts
on the drills which are involved in reciprocating motions in
other machines, but is accomplished by the use of pulsating
currents, positive impulses being delivered to one coil and
alternately negative impulses to the other. Since there are
no moving parts in the drill except the reciprocating bar or
plunger, there is no wear except in the guides. The heaviest
parts of the drill are the triped weights which weigh about
100 pounds each, and the two solenoid eoils which weigh 55
pounds each ; and the largest piece is the cylindrical casing,
in which are enclosed the coils, which is 38 inches long by
about 6 inches in diameter. The total weight of drill and
tripod is about 400 pounds.

MARVIN ELECTRIC DRILL.

The drill makes about 600 strokes per minute of a maxi-
mum length of about 4 inches and will cut at the rate of two
inches per minute in the hardest granite with a one and one-
half inch bit, with a consumption of about 5 h. p.

One of the most remarkable features of this drill is that
should the machiae not be fed up to the rock properly, so that
the bit fails to strike, the plunger immediately loses its
stroke and its motion drops to a mere quivering action of
about one inch travel. The plunger is automatically
cushioned by the magnetic action of the coils and vibrates in
space without striking anything at either end of the stroke.
The machine cannot therefore injure itself while thus running
free.

It may also be forced hard against the rock so that it cannot
take its stroke, and left in this situation with the current on
indefinitely without injury and with little waste of energy,
as the power absorbed by the drill is automatically propor-
tioned te the work it does. It is practically impossible to run
the machine in such a way as to injure it.

s

The drills are run in parallel, The current, which is pul-
sating, is derived from a generator exactly similar to the
standard Edison dynamo, except that it is supplied ‘with
pulsating current collectors, in addition to the regular com-
mutator. The machine is thus self exciting and allows of
continuous current apparatus being run on a separate circuit
from it, at the same time that pulsating currents are delivered
to the three wires leading to the drills.—The Electrical
Engineer.

———r o

TRANSMITTING PICTURES ELECTRICALLY.
BY W. §. EATON.

Some few months ago in the electrical journals appeared a
new method of sending pictures by telegraph. Briefly stated,
the process was to divide the picture to be sent into squares,
and each square was numbered to correspond with a paper
similarly prepared and to be used at a distant point to draw
upon, according to the direction sent from the transmitting
station by the number communicated.

The example illustrated in the article alluded to, particu-
larly impressed the writer with its very mechanical appear.
ance. [Every line was necessarily a straight one, and as the
outline, only, of the picture could be thus communicated, it
seemed to him that the idea, although an exceedingly good
one, was altogether inadequate for practical purposes, to say
nothing of its utter impracticability as applied to portraits.

When the Bell telephone was brought out as a commercial
success it opened up a vast array of new possibilities. It was
simple enough, too ; but it is singular, indeed, that these very
simple things lie so long undiscovered.

T have apparently digressed from the subject and started
to write on telephones, but this digression is more apparent
than real, since the method of transmitting pictures elec-
trically, which I shall venture to propose, is based upon
principles inseparably connected with telephony.

In order to make clear my idea, I must be permitted, for
another brief interval, to depart from electricity and take up
the wonderful chemical changes brought about by the action
of light in the art of photography.

If we mix in proper proportion bichromate of potassium
and gelatine we get a mixture that is highly seusitive to
light. 1f now we coat a glass plate with collodion and then
flow a moderately thick film of the bichromated gelatine
thereon, and afterward expose this film to a strong light
through a negative, the parts acted upon by the light become
insoluble, and those parts protected from the light are easily
soluble and capable of being washed out. After a suitable
period this gelatine becomes so very hard that it is then pos-
sible to take an impression from it in soft metal.
discovery of mine ; it is an old and much used idea.

To return to the electrical portion again. To transmit pic-
tures electrically between, say, New York and Philadelphia,
we arrange two machines, one at each end of the line and both
working synchronously. This, it will at once be evident, is
imperative.

We will suppose that we are sending from New York to
Philadelphia. A revolving table A has mounted upon ita
bichromated gelatine film treated as described above. This
film is shown in cross section at 8. It will be noted that the
surface is irregular, corresponding in its elevations to the
lights and darks of the picture.
ture in intaglio.

]

This is no

It is, in fact, a perfect pic-
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A tracing point ¢, mounted under the diaphragm o, works,
or rather rests, lightly on the surface of the film. The dia-
Phragm is supported at & =, and is connected to one pole of
a galvanic battery, ¥ ig a platinum contact and ¢ a car{wﬂ
button. P rare the primary wires leading to the induction
coil &,
The action will now be easily understood. The table A is
owly revolved, and the diaphragm », with its tracing point
¢, is fed slowly from t he outer edge toward the centre. The
elevations and depressions of the picture cause the diaphragm
to vibrate, and a greater or less current passes through 13110
primary circuit to the induction coil, varying, of cburse, with
the amplitude of vibration of the diaphragm, and its corres-
ponding pressure of the carbon button ¢.

sl

J
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NEW YORK

TrANSMITTING PicTures ELECTRICALLY

The secondary wires 1 7 are led one to ground and the
other to the distant station to the electro-magnet k. The
varying impulses from the secondary acting through the
magnet K causes the diaphragam L to repeat every move-
ment of the transmitting instrument p, .

In the receiving instrument we replace the tracing point
with a lead pencil or other marking device, and stretch
upon the table N a sheet of paper. The movements of the
tables A and N are rotary and synchronous.  The transverse
motions of the tracer ¢ and the lead pencil M are at the same
speed : cousequently, with each electrical impulse, we obtain
at the receiving station a line either dark or light, as the
vibration of the transmitting diaphragm has been great or
swall, and finally we finish with a perfectly shaded picture,
an exact reproduction in chiaroscuro of the original photo-
graph.— The Electrical Engineer.

. - or

A NEW ELECTRICAL, APPARATUS FOR DETERMIN-
ING MELTING POINTS.

The apparatus shown in the accompanying sketch is due
to the ingenuity of A. (. Christomanos, who gives an elaborate
description of it in the Berichte der Deutschen Chemischen
Gesellschaft. He claims that by means of it a more correct
determination of the melting point of substances may be
ensured,

The essential features of this apparatus are as follows : Tl'xe
cylindrieal vessel, A, which is 12 em. in height and 6 cm. 1}1
diameter, is heated on a sand bath or in an air bath, and 15
provided with two apertures ; a thermometer, ¢, and a plati-
num wire, f, pass through a cork fitting into one of the aper-
tures, whilst the other, ¢, is conical and fluted, and serves f‘ff
the reception of a drawn out test tube, B. The vessel, A, is
filled with pure mercury to sach a depth that the end, J, of
the test tube is abont 2 em. below the surface, @ o, of the
Toetal,

The substance is introduced in a melted condition into the
end, b, of the drawn out test tube, so that it forms & layer of

from 06 to 1'5 cm. in length, and when it h.as? complete;y
solidified again the test tube is placed in position, ?nd the
space, a ¢, immediately above the substance filled with mer-
cury, into which dips the platinum wire, d.

On applying heat, the mercury in A is uviformly h;s:::
throughout its whole mass, so that the ther.mometer an :
substance are always at the same temperatire ; tl}e momen
the substance meltt; the two mercury columns come in contact,
the circuit is completed, the bell, D, rings, and the tempera-
ture is noted.—ZLondon Electrical Review.

— PP

ELECTRICAL HEATERS. ) )

In the United States quite a large business is done 12
electrical heaters. At first sight this metb'od appeat!‘:i:ia
expensive way of heating, but on farther consldent.:;onheat i
seen to be Lardly the case. A fire sends most olf1 1l Bw” L
the chimney—that is to say, it has a very much o.t causes
ciency than a central station. In addition to th;;’.l t when
dirt in the house, and cannot be turm?d on or off jus s
wanted. It is not likely that we will use electl'l:h more
instead of fire, but electric heaters are so very mu meral
convenient that they will probably come into veryf;n ot
use. -For instance, if a person is writing, his fegt Oto kegop
cold, and it is almost impossible to arrange a hm been ox-
them warm, especially during such weuth?r a8 b(‘:t twenty
perienced lately. An electric haat.er, taking & 0 do o
watts, and costing less than a farthu?g an hour, w ror neods,
boil a kettle containing a couple of pints of °‘:d fonorgy. 1f
theoretically, 125 watt hours, or a ;'lennywort o ethe T dde
the kettle is coated with felt, and is heated from

. In’
auickly, this amount of energy should be nearly enough

1885 Mr. J. S. Sellon exhibited electrical foot-wan.nera at' ::;:
Inventions Exhibition, and since then various engl:ee::.work.
as Messrs. Ferranti, Madgen, GFay, anth;tI‘l;pl:::: e seping
ing in the same direction. For su ] ;
shfeping children warm at night, of cour.se ms,t:;:f :!ta; c::ild
pete with electric heaters. In the Umt?d‘ b aeotate
that justead of hot-water tins vessels cont.mm.ng use ey
of soda are used. The latent heat of fusion uhgre::,n hrd
keep at one temperature a long time. Even_ 1:t :oyd e
compete with electrical heating when onoe in

dustrics.
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EXPLANATION OF ELECTRICAL WORDS, TERMS,
AND PHRASES.

FROM HOUSTON'S DICTIONARY.

Alarms, Electric Burglar.—An electric device to automati-
cally announce the opening of a door, window, closet, drawer,
or safe, or the passage of a person through a hallway, or on a
stairway.

Electric burglar alarm devices generally consist in mechan-
ism for the operation of an automatic make-and-break bell on
the closing of an electric circuit. The bell may either con-
tinue ringing only while the contact remains closed, or, may,
by the throwing on of a local circuit or battery, continue
ringing until stopped by some non-automatic device, such as
a hand-switch.

The alarm-bell is stationed either in the house when
occupied, or ou the outside when the house is temporarily
vacated, or may connect directly with the nearest police
station.

Burglar-alarm apparatus is of a variety of forms. Gener-
ally, devices are provided by means of which, in case of house
protection, an annunciator shows the exact part where an
entrance has been attempted. Switches are provided for dis-
connecting all or parts of the house from the alarm when so
desired, as well as to permit windows to be partly raised for
purposes of ventilation without sounding the alarm. A clock
is frequently connected with the alarm for the purpose of auto-
matically disconnecting any portion of the house at or for cer-
tain intervals of time.

Alarms, Electric Burglar— Yale Lock Switch for.—An
alarm whereby the opening of a door by an anthorized party
provided with the regular key will not sound an alarm, but
any other opening will sound such alarm.

Alarms, Electric Fire or Temperature.—Instruments for
automatically sounding an alarm on an increase of temperature
beyond a certain predetermined point.

Fire-alarms are operated by thermostats, or by means of
mercutial contacts, .e., a contact closed by the expansion of a
column of mercury.

In systems of fire-alarm telegraphs, the alarm is automati-
cally sounded in a central police station and in the district
fire-engine house.

The action of mercuria]l contacts is dependent on the fact
that, as the mercury expands by the action of the heat, it
reaches a contact-point placed in the tube and thus completes
the eircuit through its own mass, which forms the other or
movable contact.  Sometines both contacts are placed on
opposite sides of a tube and are closed when the mercury
reaches them.

Morcurial temperature or thermostat alarms are employed

.in hot-houses, incubators, tanks, and buildings, for the pur-
pose of maintaining a uniform temperature.

Alarms, Electric Water or Ligquid Level.—Devices for
sounding an alurm electrically when a water surface varies
materially from a given level.

An electric bell is placed in a circuit that is automatically
closed or broken hy the movement of contact-points operated
by a change of liquid level.

Alarms, Telegraphic.—Alarm bells for calling the attention
of an operator to a telegraphic instrament when the latter is
of the non-acoustic or needle type,

In acoustic systems of telegraphy, the sounds themselves
are gerneally sufficient for this purpose,

Alarms, Telephonic.—~An alarm-bell for calling a correspon-
dent to the telephone.

These alarms generally consist of magneto-electric bells.

Alcohol, Electrical Rectification of.—A process whereby the
bad taste and odor of alcohol, due to the presence of alde-
hydes, are removed by the electrical converrion of the alde-
hydes into true alcohols through the addition of hydrogen
atoms.

An electric carrent sent through the liquid, between zine
electrodes, liberates oxygen and hydrogen from the decomposi-
tion of the' water. The hydrogen converts the aldehydes into
alcohol, and deprives the products of their fusel oil, while the
oxygen forms insoluble zinc oxide.

Alphabet, Telegraphic.—An arbitrary code consisting of
dots and dashes, sounds, deflections of a magnetic needle,
flashes of light, or movements of levers, following one an-
other in a given predetermined order, to represent the letters
of the alphabet and the nnmerals.

Alphabet, Morse’s Telegraphic.—Various groupings of dots

‘and dashes, or deflections of a magnetic needle to the rizht

and left, that represent the letters of the alphabet or other
signs.

o the Morse alphabet dots and dashes are employed in re-

cording systems, and sonnds of varying lengths, corresponding
to the dots and dashes in the sounder system.

AMERICAN MORSE CopE,
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PUNCTUATION MAKKS.

Period
Comma - — - —

Interrogation — .. —-
Exclamation

In the needls telegraph, the code is similar to that nsed iu
the Morse Alphabet.

Alloy.—A combination, or mixture, of two or more metal-
lic substances,

Alloys in most cases appear to be true chemical compounds.
In a few instances, however, they may form simple mix-
tures,

The composition of a few important alloys is here given :

Solder, plambers’ ; Tin 66 parts, Lead 34 parts,

Pewter, hard ; Tin 92 parts, Lead 8 parts,
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Britannia metal ; Tin 100 parts, Antimony 8 parts, Copper
4 parts, Bismuth 1 part.

German silver ; Copper 50, Zinc 25, Nickel 25 parts.

Type metal ; Lead 80, Antimony 20 parts.

Brass, white ; Copper 65, Zine 35 parts.

Brass, red ; Copper 90, Zinc 10 parts,

Speculum metal ; Copper 67, Tin 33 parts.

Bell metal ; Clopper 78, Tin 22 parts.

Aluminiam bronze ; Copper 90, Aluminium 10 parts.

Aiternating Current.—An electric current that alternately
flows in opposite directions.

Alternating Electric-Dynamo Machine. —A dynamo-electric
machine that furnishes alternating currents.

Alternating System of Distribution.—A system of elect.l‘ic
distribution in which lamps, motors, or other electro-receptive
devices are operated by means of alternating currents that are
sent over the line, but which, before passing through said
devices, are modified by apparatus called converters or trans-
Sormers.

Alternatives, Voltaic.
to indicate sudden rever
a voltaio battery.

An alternating current from a
the use of a suitable commutator.

Sudden reversals of polarit
of muscular contraction than
of the circuit,

Since all electricity is one

A term used in medieal electricity
sals of polarity of the electrodes of

voltaic battery, obtained by

¥ produce more energetic effects
do simple closures or completions

and the same thing or force,
whatever its source, the necessity for the term voltaic alterna-
tive in place of alternating current is by no means clear. The
only consideration that would appear to warrant its con-
tinued use is that the alternating currents obtained from the
voltaic batteries geunerally employed in electro-therapeutics,
by the action of a vole-changer, possess a much smaller

electro-motive force than do faradic currents, which are also
alternating.

Amalgam, Electric. —A substance with which the rubbers of
the ordinary frictional electric machines are covered.

Electric amalgams are of various compositions. The follow-
ing is excellent :

Melt together five parts of zinc and three of tin, and gradu-
ally pour the molten metal into nine parts of mercary. Shake
the mixture until cold, and reduce to a powder in a warm

mortar.  Apply to the cushion by meaus of a thin layer of
stiff greage,

Mosaic gold, or bisulphide of tin, and powdered graphite,
both act as good electric amalgams,

An electric amalgam not only acts as a conductor to carry
off the negative electricity, but being highly negative to the

Rlass, produces a far higher electrification than would leather
or chamois,

Amalgamation of Zinc Battery Plates.—Covering the sur;'
face of the zine plate of & voltaic cell with a thin layer o
amalgam in order to avoid Jocal action.

Amber.—A resinous substance, generally of a transparent,
yellow color.

Amber is interesting electrically as being believed to be the
substance ir which the properties of electric attractlons'ﬂnd
repulsions imparted by friction or rubbing were first ncftwod.
This property was mentioned by the Greek, Thales of Miletus,
600 .c., as well ag by Theophrastus,

THE INSURANCE INSPECTOR ON HIS ROUNDS.
BY ALFRED E. BRADDELL.

Holding the position of electrical insurance inspector, I sm
naturallyiftenpasked to describe the k.ind of work fo:nd.tl:
my territory. In answering this question I have nof e;l,d
tion in saying that cheap, which is only another name for bad,
work predominates.

Thi:’ is not wholly the fault of the contraciior or constru:t;
ing electrician, but partly of the general public, who ask tthan
the work be put in in the best possible manner, and are en
too reluctant to put their hands in their pockets and pay a
adequate price. Nor can the public bear t'he whole blame,ﬂ::
they are in a great measure deplorably 1gnoran't a8 t.o °
nature of the electric current, and fancy that the lnsj;ellmg{o
electric wires requires no more ;kill than the running of a
wash line in one of their back yards. ) .

. Itis certainly strange that the public, knowing, ;specm‘:l‘yi
from the daily papers, what dangers may accrue r]c;u:i oy
work, will persist in giving their contracts to so-calle o
gineers (plumbers, gas fitters, etc.), instead of to men 5
have earned their names and reputation in the business, and

can command their price. :
Great trouble is found in small towns where the electrio

light company does no wiring but simply farniches the Zu:;'
fent. This is the opportunity for the electrical em’:“:hei,
that town. Naturally jealous of each' other they cume e
Vrices, even doing the work below cost in order to sec T e
job. Asa result, the work is done in a careless Ynannec,“ o
conductors being undersized and out of proportion, s:it
with metal staples, and solder being an unknown quanmi;r
When making inspection of these places, the ctlm. .y it;
mistaking me for one of the company’s fsmployés, ;xc t;:h o
not a very pleasant tone of voice, 'mterspa‘rs; ‘:nntch to
mentionable adjectives, that he is obliged to light a - he
find his lamps. Can this be wondered at ! How caml "
evil be remediedt Such work is not only dgnsero
Property, but casts a blot on the electrical P-m:?!sl::nt;ompany
‘When speaking to an official of an electric lig ard
about this kind of work I was told that the °°"s“mrf‘zioing
in at his own risk. Is there not a good chance hore.: hand
defective work by outsiders 1 Wl{y should s oomfndyumme
over, as it seems to me, their legitimate busine ss;mn“ com-
no responsibilityt I may ask here, if the ins extra pre-
Panies are'to take the risk also and mot ask any
mi
;}T}:ey have no faith in their electrician, let them pay one
in wh hey can place reliance.
I::to;lll‘:m };ua"":t” safety to their cnston.xe(;s. &:l‘:e }l:i';:‘;
their confidence in their electrician, and so build up
tion for themselves and the electrical bnli'_less-' rounds :
The following are a few incidents !-net with in ltni an was
Being asked to inspoct a cortain isclated plant, being able
detailed to conduct me through the premises. %9 draw them
to trace out the different circuits, I asked him to-drhe would
on a piece of paper.  This he could not do bl:lt s:l I hoard a
call the electrician.  After waiting a few minu nd T boheld
voice asking if I wanted to see him. an.nmg.ron” he oloo-
one of the colored fraternity. [ asked Tf th“; first ques-
trician and got an answer in the affirmative. b'ney(on"' of the
tion was, *° What is the pote:z‘tiﬁt:)loof y;:n:'mwu; next, *The
: swer : volts.
Ednl.so:. ;).'l:f)limli!; » Answer! ‘‘Oh that’s wl;ere {vt:l:lh‘:';
got me, Boss.” I examined one of the lamps ﬂ; ;:ino(i that
remember it was marked 110 volts, 1 then exp

|
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lamps of that E. M. ¥. could not be ran from a machine
having the potential as he stated. His answer was that he
¢ guessed ” I was right.

Arc lamps were placed in multiple series on this circuit, a
very primitive resistance being in seriesiwith the same. The
latter was made as follows: Three porcelain insulators placed
in the form of a triangle on a piece of board, a coil of German
silver wire (of apparantly unknown resistance) resting on
these, the ends being simply twisted around the copper con-
ductors. The first of these inspected was broken in two,
and another had become so greatly heated that the surround-
ing wood work of the building was considerably burned.

In another building an incandescent machine was being
placed. The machine was set on a stone foundation, the bed
plate being bolted directly to it without any insulating ma-
terial whatever.  Ou telling the man in charge that I did not
consider it a very good method, and that I should prefer dry
wood placed under the machine, he commenced an argument
that stone was a better insulator than wood.

1 was told a very good story of a man in charge of a plaut 1
had occasion to visit, who directed one of his subordinates to
give a machine a thorough cleaning. During this operation
an ammeter which was in circuit was removed ; when con-
necting up again this was reversed, thereby sending the
needle in the opposite direction. When the man in charge
observed this phenomenon he was greatly puzzled and could
not understand why the ‘‘darned "’ instrument should be so
erratic.

I will add but one more. On examing a joint in a building
I found it wrapped with tin foil ; on further examination I
discovered that all the others were in the same condition.
On meeting the individual who manufaciured these, we held
a somewhat lengthy and heated argument, on tinfoil versus
solder, in which he claimed that the former afforded more
carrying capacity for the current. I presume it is unnecessary
to state the verdict.

The above are fair samples of some of the work as found, and
the kind of men in charge. 1 donot wish it to be inferred that
there is no good work being done; far from it, for where
there is a reputable man in charge and no stint in price, work
of a high character is the result. In many of the isolated
plants there are practical mechanics having a good electrical
knowledge in charge ; but these are at a discount, the ma-
jority, as they have ackuowledged to e, being *“all right as
long as the machiues are.” .

As far as the ceutral station for light or power is coucerned,
the day for placing delicate and expensive instruments and
machin iy under a “frame shanty ” is disappearing, aud good
substantial brick or stone buildings are being erected. The
construction, material, tittings, etc., for these is reaching a
higher standard every day, and, calculating upon the present
rate of building, it is only a question of a very short time
wheu every city and town in the country will avail itself of
one of the most poweiful forces with which nature has eun-
dowed us.— Electrical Engineer.

—_—— e A e

A NEW ASBESTOS.FACED VALVE.

The valve we illustrate will meet a long-felt want by sup-
plying a flexible seating, which can be renewed if necessary in
a few “minutes by an oidinary workman at a cost of a few
pence and for which no special tools are required. A 1 pre-
sents the form of seat in this valve, which, in addition to the
ordinary angled seat, bas a round edge to the packing-ring B
when the latter is brought into gontact with it. D is a loose

valve, actuated in the ordinary manner by a screwed spindle
working in gland of the valve top, which, when first set down,
brings the packing-ring B on to the seat A, and for ordinary
pressures a perfectly tight and elastic joint is thus made ; but
by setting the loose valve D hard down, the sliding cone C
comes into contact with the angle of seat A, and being free on
the guide-stud E is forced into the chamber of the loose-valve
D, and by compressing the packing-ring B prevents it becom-
ing damaged.

ASBESTOS-FACED VALVE,

While the packing-ring B is thoroughly protected by the
lower projection of the lonse-valve D there is little tendency
for D to become damaged by the passage of steam or water
through the valve ; butshould it even become entirely washed
out, a tight metal to-met1l seating is the result, by A, C, and
D being brought closely together.

ASBESTOS-FACED VALVE,

[t is claimed that the valve, through its elastic seating, is
not affected either by grit, dirt, expausion, contrastion or un-
even seating, which makes it alike suitable for the highest or
lowest pressures of steam, hydraulic, or general water-valves by
the insertion of packing rings made of the most suitable ma-
terial to rheet the various uses.

We have seen a 1}in. valve, made under this patent, which
has been under test for three months at a steam-pressure of
1001b. per square inch and found to hold perfectly tight, after

S
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which it was put under hydraulic test, and by being lightly

screwed down held a pressure of 2,2401b. per square inch.
The packing-ring used for these trials was made up spec-

ially in asbestos and is still in perfect order, and we are assured

it has no’ been removed at any time during or since the above
trials.— The Builder.

R

OPTICAL ILLUSIONS ADAPTED TO THE LANTERN.

BY GEORGE M. HOPKINS,

. An interesting illusion produced by three coins—preferably
sllve.r dollars—consists in placing the pieces in a row and re-
xr::)ovllngt the center one from between the others at right
" f ::1 0 l;hle ]lne'upon which they were all originally ar-
o :zh unti t%xe dls.tance between the moved coin and either

e others is adjudged to be equal to the combined dia-
meters of the three coins, then measuring the distance. It
is found alr{xOst without exception that the oper;tor fails to
move the coin far enough by its own diameter, or more. This

:1ﬂ.m§tlie e:t:};:erim;nt when shown in the Xantel,'n is muci‘n more

ceiive than when viewed directly, To ¢ i

use, ? spricg slide holder like that yshuwn i:dFt“il; l1t :::l:::;l:)

the lantern front, and beueath the springs nx.-e placed two

Fi16. 1. —Opricar EXPERIMENT WITH THREE DIsKs,

plates of thin glass, Upon the inner glass near the upper
part of its exposed surface are cemented two disks of paper
five-sixteenths inch in diameter and separated) a distance
equal to the diameter of one of the disks.  On the inner sur-
face of the second glass plate is cemented a third disk like the
other two. This is attached to the plate near its lower edge,
and the plate is arranged so as Lo bring the three disks in line,
as shown in Fig. 1.

By arranging the three disks in a row and projecting them
on the screen and taking the distance across the three, at the
screen, with a pair of large dividers, the experiment is made
ready. Now the central disk is moved down in the lantern
(as in Fig. 2), and of course the image moves npwardly on
the screen. Let any spectator say when the distance between
the moving disk and either of the others is equal to the dis-
tatice taken by the dividers, then apply the dividers. It will

be found that the best eye will be greatly deesived. It is not
uncommon to find the best eye measurements wrong by a foot
OF more. )

The probable explanation of this great error in eye measure-
ment is' that nearly every one¢ has perhaps almost uncon-
sciously the expectation of seeing the disks arranged on the
apexes of an equilateral triangle, so that what he does see in
reality is a distance exactly three times as great as is re-
quired to fulfil hisexpectations.

F16. 2.—CeNTRAL Disk REMOVED FROM THE OTHERS
THREE TIMES 1Ts OWN DIAMETER.

In Fig. 8 is illustrated apparatus for exhibiting in a lantern
Profesgor Thompson'’s curious illusion of the concentric rings.
As is well known, it is necessary to give the rings a gyratory
motion like that required in rinsing out a pail, to give the
rings the appearance of turning. This is accomplished in the
lantern by a movable holder which is suspended on & pen-
dulum bar pivoted to the centre of the holder and to the sup-
POrt. The end of the holder which receives the slide is
epertured and provided with two curved springs. The op-

F1G.” 3.—PROFESSOR TuoMPSON's OPTICAL ILLUSION
%ix o WISHE ADAPTED TO THE LANTERN.

posite end is furnished with & circular hole through which
Projects an eccentric mounted on a stud prejecting from the
support. By turning the eccentric by means of the attached
handle, the slide is swung around in a circular path and the
desired effect is produced on the screen.® _

The peculiar whirling effect is thought to be due partly to

irradiation and partly to persistence of vision.

* On page 138 of vol. 41, SCIRNTIFIC AMERICAN, i# given an ox-

planation of the ph of these cirol
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SOME PRACTICAL NOTES ON LUBRICATION.
BY F. J. KUHNE.

The laws regulating lubrication, the action which the varied
articles used as lubricants have upon metals, and the chemical
changes that are brought about by differences of temperature,
have never received the counsideration due to them. Of late
years, however, they have been treated more seriously by
owners of machinery.

Competition among manufacturers to-day demands that the
utmost cantion be taken to reduce the wear and tear ou the
machinery, to avoid loss of time, and, above all, to save fuel.
In almost every case the correct use df proper oil will be found
the precaution necessary.

A lubricant may apparently do good work and keep the part
cool, but in reality the acid formed by the friction and heat of
the journal is daily damaging the surface of the metal and will
ultimately do great damage. ’

Consumers have for years been accustomed to rely upon the
salesman, whose knowledge of the goods he sells is usually
found to be very deficient. Nor can every engineer report on
an oil to be relied upon,—many are really ignorant, while
others are personally interested.

Some months ago I engaged as salesman an active and intel-
ligent young engineer who professed to know something about
oils and whose general idea about lubrication seemed sensible.
Upon canvassing a part of the district alloted to him with
good success, so far as he went, I received a letter from him
saying, ‘I used to think I knew something about oil, but
have come to the conclusion that my knowledge will not extend
beyond the outside of a barrel.” This is what nine-tenths of
the engineers would come to if their knowledge were put to a
practical test.

A good oil should be used #8 sparingly as the nature of the
bearings will permit. The amount of resistance (friction)
generated by the bearings depends upon the number of revo.
lutions & minute a machine is capable of making and the
amount of power necessary to run it.

In the use of oil, uniformity of distribution is as important
ag the regularity of supply. A dry spot on a bearing will at
once cause heating, and, if allow:d fo continue, cutting will
be the result. :

There is no department in a factory more important than the
engine room.

As the diminishing of friction will naturally result in gain
of power, it is to the consumer’s interest to learn by careful
experiment the oils that are best adapted to run his plant, and
to make the necessary tests of density, fire test, and viscosity.
By so doing he can be certain to receive exactly what his
machine requires, and run it at the lowest possible cost.

“ Poor oils,’’ says an eminent engine builder, ‘“ are a pro-
lific source of injury, and often defeat the purpose for which a
machine is intended.”

If a machine is not properly lubricated it will bind, heat,
and then cut, and the percentage of work added to the already
overtaxed Corliss is sure to injure the engine, and certainly
needs an extra dip now and then into the coal pile.

No oil has yet been made that can economically lubricate
all the journals of a mill. An oil running a heavy Corliss en.
gine would not do to run a spindle or a fast-revolving dynamo.
The former runs slowly and has great pressure and strain on
ite journals, and consequently requires an oil which will not
spread too quickly, but with low gravity and high viscosity.
The latter needs & pure mineral oil, viscous and quick spread.

ing, to enable it to enter into the closest parts of the bearing
as rapidly as the speed at which it revolves necessitates.

In making an oil for a specific purpose the speed, power,
pressure upon the journals, mode of application, and temper-
ature in which it has to run should be known. This informa-
mation in hand, an oil can be made to suit.

Some years ago I visited a mill and, by special request,
made an oil specially to lubricate an iron fan, running 1,000
revolutions inside a wool dryer where the temperature was con-
stantly kept at 280° Fahrenheit. This fan had been the source
of great trouble on account of the pressure upon the journal
and the high rate of speed while constantly suhjected to such
an intense heat. In addition to this it was necessary to keep
the machine rnoning for two or three weeks at a time, without
a stop. At the end of a three weeks’ test the bearings were
found to be comparatively cool, perfectly clean and bright,
while the quantity of oil consumed was one-third less than
that of any that had yet been tried.

This is only one of many special cases that 1 can call to
mind.

The numerous tests that have been made by learned men at
various times within the last twenty five years tends to show
that mineral lubricants, or compounds of mineral and animal,
are the safest and produce better results than any others
made.

I will here cite the opinions of a number of authorities on
the subject : —

Professor Thurston remarks : “ Vegetable and animal oils
are compounds of glycerine with fatty acids. When they be-
come old, decomposition takes place, acid is set free, and the
oils become rancid. Rancid oil will attack and injure machin-
ery. Mineral oil does not absorb oxygen, whether alone or in
contact with cntton waste, and cannot, therefore, take fire
spontaneously,—animal and vegetable oils do. Mineral lubri-
cating oils are used on all kinds of machinery ; they are the
safest and cheapest lubricants and are generally superior to
animal and vegetable oils and greases,”

According to experiments by Galletry and Coleman it was
found that *‘ Mineral’lubricating oils diffused through textile
cotton do not take fire even at a temperature at which Colga
oil ignites, and that fatty lubricants to which twenty to fifty
per cent. of mineral oil was udded were thereby prevented
from igniting.”

Spon says: “ A mineral oil flashing below 300 degrees is
unsafe. The hest oil is that which has the greatest adhesion
to metallic surfaces and the least eohasion in its own particles ;

in this respect, fine mineral oils stand first. No oil is admis-
sible which has been purified by means of mineral acids. Mixed
oil, if properly compounded, possesses the special advantages
of both classes.”

The blending of mineral and animal oils does not merely
consist in shaking them together, as is supposed by many, but,
as they are of different gravity, the glébules of each must be
broken and run into each other by agitation and heat, so that
the oil will become one body. If this is not done the animal
oil will become separated, and standing in a heated room the
bad qualities will come out, and later, when used, the oil
cannot do its work and at once the quality is condemned.

I had a case where a large mill owner was using oil said to
be ome part sperm and three parts paraffine of heavy gravity.
The price was lower than I knew it could be made for. Upon
analyzing a sample drawn from the barrel I found it contained
sixty per cent. of sperm and forty per cent. paraffine, showing
that the oil was separating. The sperm oil being lighter was
coming to the top. Such oils cannot give satisfactory results,
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If you have any stipulated formula, have it made up for you
by parties who understand the business, and who have the
facilities and appliances for doing it properly.

Mr Allen’s experiments have shown that gumming is due to
the action of free acid upon the metal bearing of machinery.
The corrosion of bearings by oils has not received the attention
it deserves, as the wear and tear of the metals and thickening
of the oil have been attributed to other causes. Liquid oils
corrode metals very evenly, so that the effect is not readily
observed. Mineral oils contain no acid, unless they have
been carelessly refined. Mr. I. J. Redwood says that ‘‘ Min-
eral lubricating oil has the least action on metals : none on
iron or brass. Tallow oil has most ac.ion on iron ; eastor,
olive, and lard oils have most action on brass. Rapeseed has
most action on copper.”

Greases used as lubricants, although seemingly more econ-
omical than oil, are not so when the greater loss by friction is
considered. Before grease can begin to work, sufficient heat
must be generated to melt it. In doing this the power lost
will more than counterbalance what is saved on the cost of the
grease. It takes about thirty-three per cent. more fuel to
melt it by the heat produced from friction than would be
required were it to be melted over a fire. Professor Woodbury
says, ‘‘In starting machinery, before sufficient heat had been
geuerated to melt grease, twenty times the amount of fnel is
tequired as would be needed to melt it over a fire ; even when
the melting point has been reached the friction is thirty three
Per cent. greater than when the machinery is lubricated with
a .Suitable proportion of mineral oil.”"—Electric Railway En-
9ineer.

B L o '

INDUSTRIAL SCHOOLS.

'Numerons associatiors have been organized from time to
time by mechanics and operatives ; and this proves that those
who are termed working men are capable of combining together
for the attainment of some special object. The ends sought
Inay be legitimate or not, the advantages held up to view may
be real or not ; sanitery reform and social progress may orf
may not he advanced by the success of certain measures sought
and obtained by any body of men who desire a change in
a.ﬂ'a.irs that directly concern themselves ; but this fact is estab-
!lShed. that mechanies and tradesmen can organize, have an
nterchange of ideas, discuss and argue their points pro or cony
draw up resolutions, frame constitutions and by-laws, and en-
force measures, all tending to the establishment and strength
of .their association, and’the promulgation of their ideas and
Principles. .

l?%Ping this fact in mind, we turn to examine the insti-
tutions and associations of the present day that have for their
especial object the social and mental improvement of mechau-
168 At the outset we state, that taking into consideration the
\ms.t extent and resources of this country, the enormous popu-
]“t.“’“: the great wealth, the rapid progress, the enterprising
*pirit of the people, the democratic form of government, the
"aeans of education, the general intelligence of the people, the
¢ ‘mstant influx of foreigners, the facilities for appropriating «ll
that is grand, great, and useful in art and science,—with sach
& country, with such a people, with such facilities and advan-
“'!}08, we should naturally suppose that institutions for indus-
trial education would be among the most prominent in the
land,  But are they 1 Satting aside the public institutions of
4 sanitary and reformatory character, an1 public schools, which
are instituted iu a greater or less number throughout the Ylf'
10us States, we find a host of political, religious, social, scien-

tifie, literary, musical, medical, mercantile, and charitable
societiee, firmly established, well organised, well supported,
and enriched with endowments.

But where are our grand industrial schools +—institutions
where, at trifling cost, the mechanic can educats himself in
the theoretical as well as the practical part of his business ;
where the engineer can learn the nature of steam and metals,
a3 well as the principles of good workmanship ; where the dyer

“can learn the properties of chemicals ; where, in short, me-

chanics, drawing, mathematics, hydraulics, chemistry, navi-
gation, and other sciences, are taught in a plain, illustrative,
comprehensive manner by practical experts competent to in-
terest and teach men of ordinary intelligence. We can simost
connt the number on our fingers ; and some of these are Mo-
chanics’ Institutes only in name, and do not meet the demands
and requirements of the industrial classes. State prisous, and
State reformatory institutions for the unfortunate and vicious
should be balanced by institutions for industrial education and
the mental improvement of the industrial classes. The work-
ing men are sn immense power in this and all other civilized
countries ; they are hone and sinew of their greatness and pros-
perity ; hut as yet their influence and power are only partially
developed. Great, grand and glorious discoveries are yet to
be made by educated workmen ; and it is possible that insti-
tutions can be founded and supported by them, and them
alone,—The American Engineer.

————————

HOW CAMPHOR IS MADE.

Camphor is made in Japan in this way: After a tree is fel-
led to the earth it is cut into chips, which are laid in a tub
over a large iron pot partly filled with water and placed over
a slow fire. Through holes in the bottom of the tub steam
slowly rises, and heating the chips, generates oil of camphor.
Of course the tub with the chips has a close fitting cover.
From this cover a tube or pipe leads to a succession of other
tubes, with bamboo connections, and the last of these tubes is
divided into two compartments, one sbove the other, the divid-
ing floor being perforated with small holes to allow the water
and oil to pass to the lower compartment. This lower com-
partment is sapplied with a layer of straw, which catches and
holds the campbor crystals that are being deposited as the
liquid passes to the cooling process. The camphor is next
separated from the straw, packed in wooden tubs and is ready
for the market. The oil is usel by the natives for illuminat-
ing and ather purposes.

> AP @~
IMPROVED OIL LIGHT LANTERN.

The optical lantern as a means of instruction and amuse-
mentyand as an advertising medium,is becoming more and more
popular as the lantern is improved in quality and rendered
meore manageable. One of the objects s01ght by makers and
users of lanterns is an inexpensive, safe and efficient means of
illumination ; something always ready and capable of being
used anywhere. .

The lantern shown in the annexed engraving seems to have
these qualities, besides being ontically and meohanically
complete. It is not presented as the aqu il of the electrio or
oxyhydrogen lantern, but great superiority is olaimed for the
oil light used in this lintern. =~ The manufacturers have
named it the Parabolon Oil Light Lsotern, on ascount of the
peculiar construction of the lamp, which permits of the uee of &
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highly polished parabolic reflector, thus greatly increasing
the effectiveness of the illuminating flame.

This lantern has a pair of 4% inch condensers, and an
achromatic objective of fine quality mounted in brass rack
and pinion tube, with milled head for focusing.  The ob-
jective tube is mounted on a cast metal stand, the foot of
which has milled edges to run in machine-grooved tracks for
extra focusing. At the back of the objective stand is fastened
the smallend of a bellows hood, having its large end fastened
to another movable stand, in connection with which is &
lever-actuating movement to extend the bellows evenly back,
and, if necessary, close against the front condenser, thus pre-
venting the escape of light.

In this lantern the oxybydrogen jet may be used if de.
sirable.  The slide holder is arranged for the introduction of
slides or negatives of any size, vertically or horizontally.

O e

LONG SPLICE FOR ROPES.

The illustrations show how to make a long splice by a
mcthod somewhat different from the regular way. It is
especially valuable for uniting ropes used in power plants.
The union can be made so neatly as to be indiscernible.

The ends to be united are first unlaid for at least as mauny
turns as there are threads in each strand. The ends are then
*“ crotched,” as shown in Fig. 1.  The process of making a
regular long splice is started.  Strand a is unlaid and strand
a’ laid in its place.  In regular practice this would Y done
without any reduction or tampering, which regular method
is shown in Fig. 2 in process of execution. Then, when at a
sufficient distence, @/ and a’ wounld be allowed to meet.
Half of each would be cut off, and the other half would be
knotted and stuck away beneath the strands.

In the method now to be described, a systematie tapering
takes place. The place where the strands are to unite having
been settled upon, half as mauy turns of both strands as
there are threads in a strand, counting backward from the
place where the two strands are to meet or unite, are unlaid.
The roje shown in the drawings is supposed to have six

NEw OI1L LIGHT LANTERN.

threads in a strand, or to be ‘eighteen thread stuff.” Hence
each of a given pair of strands, say @ and a/, is unlaid three
times, counting backward from the place of meeting, and at
thet point a single thread is cut and removed. They are laid
up each one more turn, and a second thread is removed ; one
more turn brings them together, when a third thread is cut
out of each, leaving each of half the original thickness. Here
they are knotted or twisted, as shown in Fig. 4, a right-
banded knot being used.  This knotting and consequent
doubling of the reduced strands, it will be seen, maintains
the original thickness of the strand, each strand at this point

being three threads in thickness. The ends of the loose
strands are again wrapped around the laid-up tapered strand
until the next tarn is reached, when an additional thread is
cut out, leaving two. This reduced portion is twisted around
the laid strand, which, at this point, is four threads in thick-
ness, until the next turn is reached. There another thread is
cut out, and the single thread left is wound around the laid
strand, here five threads in thickness, and is finally cut off,
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It will be observed that this leaves the strands in all places
of the exact original thickness of six threads.

In ropes in which the number of threads are uneven, one
strand is unlaid one turn further back and is reduced one
thread more than the other at the first knot, and the same
principle is carried out, the twisted or united strands always
being kept of uniform thickness.

FiG. 2.

In Fig. 3, the reduction of the strands thread by thread i3
shown, It is better practice not to reduce them all at once
but to do it turn by turn as fast as they are laid up, as des-
cribed above. The reduction after knotting is best accom-
plished in the same way, although the operation can be
carried out as shown in Fig. 3 and Fig. 4.  The threads too
should be cut off so as to lie underneath the strand, and so
be hidden, if a very neat job is wanted.

Strand ¢ is unlaid in the opposite direction, or to the right
and ¢/ is laid in its place. These are treated exactly as @
and &/ were.

Strands b and 5’ are each unlaid for half as many turns as
there are threads in each, in the present case for three turns,
and reduced one thread, laid up one turn each and reduced
by another thread, laid up & second turn and reduced by &
third thread, and are knotted and twisted as describ.ed, tl}e
loose strands being reduced one thread for each turn given 10
the finishing twisting.

This splice has been used with great success by Mr. \Y. 'A.
Wood, of New York. He has employed it on rope driving

Fi6. 4.

bands of rawhide, as well as on manilla rope, and it has given
the greatest satisfaction. The splice being of uniform thick-
ness, the band runs better and the spliced portion lasts as
long as any other part.—Scientific American.

WHERE OIL STONES COME FROM.

Washita oil stone rock is crystallized silica. The
crystals are very small, and are formed in clusters with
point ends interlaced, leaving num:rous cavities.
These minute crystals are hexagonal in shape, with
sharp points, and can be seen under a microscope
when magnified about 100 times. They are harder
than steel, and that is why whetstones cut from this
rock will wear away and sharpen steel tools. Washita
whetstones are called oil stones, because oil must be
used to fill the cavities and float away the steel partic-
les that are cut off the tools.

The peculiar geological formation from which these
rocks are taken is not known to exist outside the State
of Arkansas, where it occurs in many of the moun-
tains of Saline, Hot Springs, Garland and Montgomery
counties. These strata are in a vertical position vary-
ing from nearly perpendicular to nearly horizontal,
and bave been considerably broken by upheaval or
folding of the earth crust.—Ez.

““[ believe in advertising persistently,” observed J .
0. Glenn, secretary of the Quincy (IlL.) Metal Wheel
Co. I would just as much expect to raise a bigcrop
of wheat by planting one seed as to look for big
returns from one advertisement. It stands to reason
that if one advertisement pays, twenty will pay just
that much better. 1f a firm can clear $50 off an §100
advertisement it would be foolish indeed not to ex-
pect more from a larger investment. Observation
has taught me that there is too much spasmodic adver-
tising dome. It is like the farmer who plows his
corn just when he feels in the humor. He don’_t very
often feel that way, and often when he does it is at a
time when it will do the least good. System 1s an
essential cause to successful results in all things, and
advertising is no exception. There are seasons for
certain lines, of course, but there is never :}pe.rxod
when it does not pay to keep interest alive in a
manufactured produet, even though it is not in de-
mand at that juncture. Persistency in advertising an
article must create confidence in it.”
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