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HOW IS BUSI

.

NESSt . . I compress?rs r�ceive tbe air, wbicb, during. t�e process of 
Somewnat extended presentatIOns' of tblS questiOn to I compl'eSSlOn, IS cooled by a spray of water mJected into tbe 

manufacturers over a considerable district of New England air cylinder, and in tbis condition passes into tbe ail' 
elicit a bopeful if not a satisfied reply. Tbe gloom of a de-: receiver. A complicated and singular process tben forces 
spondent winter is partially relieved by tbe hope of a bet.ter i tbe compressed air tbrougb a 12 incb pipe into a bo(ly of 
future-by tbe signs, even now, of improved conditions. i water, wbich experience bas sbown to be tbe easiest way of 
Establisbments wbich bad sbortened hours last October bave . pxtracting tbe moisture that would cause it to freeze in tbe 
resumed tbe usual time; others, tbat bad sbut down entirely macbine using it. Tbe concentration of tbe power at one 
before November 1, bave started up, perbaps on dimin- point necessitates tbe use of five miles of 12 and 6 Incb 
isbed time; otbers, wbicb had discbarged men in the latter pipes to convey and distribute tbe Compressed air. Tbere 
part of tbe fall, are encouraging tbeir men to remain witb are in operation in tbe sllveral sbafts twenty-eigbt rock drills, 
tbem to meet new orders just received. Tbis is not tbe pic- wbi�h work under a pressure of sixty pounds to tbe square 
ture of the entire territory, but it is tbat of the larger por- incb, and pnable tbe contractors to proceed witb the tunnel 
tion of it; and it comprebends tbe manufactures of cotton, about fifty feet per day. Twice in twenty-four bours tbere 
wool, iron, brass, and wood-in fact, it covers an example is a temp()rary ces�ation of the boring apparatus. After de
of alm()st every prominent New England manufacture. Tbe tacbing and protecting tbe macbinery, tbe blasts are set, and 
general feeling is one of bopefulness; tbis begets confisjence, all tbe workmen ascend tbe sbaft. Tbe blasts are discbarged 
encourages capital, and inspires purcbasers. simultaneonsly by a battery, tbe foul air and smoke are 

During tbe first ten days of December, 1884, one of the driven ont by turning on tbe air, anotber gang of work
largest dealers in iron and coke made larger sales tban dur- men descends, and boring again begins. Nearly 300 men 
ing tbe same term tbe year before, tbe facilities for supply- are employed at tbe different sbafts, In addition to a Lidger
ing demands being ample in botb instances. He reported wood boisting engine and a Knowles pump stationed at 
tbat in Boston, Mass., and Providence, R. 1., at tbat time, eacb sbaft. Appliances are at band for graduating tbe 
tbe condition of business bad improved, and tbat tbe pros- pressure, and a stop valve can instantly 8eparate any one 
pect in tbe territory dominated by tbese trade centers was sbaft from tbe rest of tbe works. Tbe debris producpd by 
encouraging. blasting is removed 011 cars, propelled on rails to tbe shaft, 

Of course, different men give different reasons or sugges- where it is boisted, emptied, and the car. returned, tbere 
tions to account for the alarming depression in business- being a double track of rails in the tunuel. Tbe broken 
ovel'production, lack of adequate markets, tbe system in rock is conveyed to tbe site of tbe new reservoir, wbere it 
some sections of tbe country of giving long credits, and tbe is utilized by more tban 350 men, wbo are at work on tbe 
disturbance of business by tbe excitements and unreasonable construction of tbat immense tank. The wbole enterprise 
alarms attending a political national campaign. Wbatever was to be finisbed before tbe middle of next year; but it is 
tbe causes, tbey seem to be gradually in process of removal now conceded tbat at least anotber year must be added to 
by tbe settlement of tbe political caldron. the time.-New York Tribune. 

.. .. , ... 
IMPROVED WORXM�NsmP. 

Said an old and long experienced macbinist tbe:otber day, 
one of a firm of well known manufacturers; .. I sbould be 
asbamed now to fatber some of tbe nice jobs I prided myself 
upon tbirty years ago. I was a first class macbinist, and got 
first class pay; but I bave men in my sbop, not yet out of 
their four years' apprenticesbip, w bo can do a better job 

.. •• 1 .. 
Novel Lightning Protector. 

NEW YORK, SATURDAY, DECEMBER 27, 1884. I tban I could tben. And it is not all owing to improved mil.· 
cbine tools; it is because better work is exacted, and better 

.- instruction is gi ven to apprentices." 

'l'be Wasbington (D. C.) Monument, wbicb is to be about 
500 feet bigb, is approacbing completion. To protect it 
from lightning tbe following novel expedient is  employed. 
The apex of tbe monument is to consist of a conical block 
of aluminum of considerable size; to its bottom part will be 
attached a beavy COppet· bolt or cord, wbicb will at once be 
divided into four parts, one of tbese being carried to e',tber 
of tbe four heavy columns supporting tbe elevator. Tbese 
in turn will be connected witb tbe well near tbe base of tbe 
monument, tbus making a complete and ample connection 
between its summit and tbe eartb. A similar connection 
between tbe temporary top of tbe columu and tbe eartb bas 
al ways been maintained, tbus protecting the workmen as well 
88' thes·�I1� itself'from the efimrts of any' electrical di� 

Conten1.s. Tbe reduplication of parts and of entire macbines in 
modern practice is one reason for tbis improvement in indi

I vidual skill. In addition to tbe necessary hand work in 
I making templates, jigs, gauges, and otber appliances for re

�:g,I�:e���e'it�11lJ�dpii.iiiS 426 11':�[���a�!;,t';F;�'-::: . ..;.: i� • dlwlic.atian..1.he.rels...-..muclLmore exactDe:isin..-lit� tban 

A�:�����a��:�lJ���i'lie:':::::� fJ���sd��Oy'lU�.�i�.: .. : .. :::.:.:::�: � formerly, requiring individual judgment, patience of work, 

ft�s1����';.g�vJ��s��ar.��e���:::. � r.����na:��C-:af�lrc��e·of 425 and skill of hand. Tbe modes of doing work have been 
Business, bow is ....... ......... .. 424 Interoceanic sbip railway· ... . 430 greatly changed' patterns for tbe moulder are made to such 

(Illustrated articles are marked with lin asterisk.) 

Crow hut. a .. ,. _, ......... ....... 426 PropelJing vessels, novel method ' 
Decoy owl .. . . .. . . ... . ... . . ......... 427 of* ..... . . . . . .. . . . ..... .. ..... 4�6 m()difications of tbe old fasbioned rule of "oue-eigbth of 
Dividend every week . . . .. . . ... . . . 425 1 Railway. sbip, Interoceanic, . 
Dredfes, cbance for our makers steamer in trRIlsit' .... ..... 428, 428 an mcb to tbe foot for sbrinkage" as w ould astonisb a Rip 

o .... .. . . ... ..... .... . . . . ... . . . . 424 Regulator for elevators, safety, . . . 
Elevat.ors. reaglators for· ... ..... 426 new ..... .. . ..... . . . ... ........ . . 426 Van Wmkle of a macbmlst or pattern maker. Some pat-
Ex!>os,tlonhNew Orleans. open- Re/l:ulator. watch .... ........... 426 • . , 1 l '  d In/l: o:t.t e..... ............. 4251 Saw tempering by natural liltS . terns reqUire very llltflcate ca cu atlOns an very exact pro-
Hut, crow . ... . . . . . . . . . . . . ... .  426 'I beat . . . . . . ... ... . ... ........ . . . .  424· t' b f tb fi II 1 tb tt I f tb Inventi

.

ons, enl':!nperinl! .. . . . . . . . .  482 Tempering tbin mills.... . ........ 426 pOr IOnS e ore ev na y eave e pa ern s lOp or e 
Inventions. index of . ... . . . . . . .. .. 483 'l'urntable, 1I08.tlull\Of the Inter- f d C t' • f tb ' kl' . fnventinns. mechantc�I .......... .  432 oceaniC ship rai war " ........ 431 oun ry.· as mgs now come rom e pIC mg room 1 e-
l�;��firi>:�t�:�����e��:::::::: m ����:��r�?fin���:(r:::::·.:: i� quiring only a superficial dressing to fit. 

TABLE OF CONTEN'l'� OF 

THE SCIENTIFIC AMERICAN SUPPLEl't'IENT 

N'c:>.469, 

For the Week ending December 2'2', 1884. 

Price 10 cent.s For sale by all newsdealers. 

So, tbe forger must work to tbe line. Tbirty years ago, 
if tbe forger's product resembled the object intended as 
closely as Hamlet's cloud did a wbale or a camel, it was as 
near as could be expected; but now tbere are johs coming 
from tbe forging shop that it seems a sbame to submit to tbe 
tearing planer and tbe rasping milling macbine. Thirty 
years �go a macbine tool new from tbe shop was expected 
gmdually to work itself into usable sbape; tbe carriage and 
foot stock of a latbe were to gradually adapt tbemselves to 
tbe ways of the latbe, and the crossbead of tbe new planer 
had to be gibbed up again and again, and perhaps ground 
witb flour of emery and oil, before it fitted tbe uprights; 

1. CHEMISTRY AND M ETALLURGY.-E amlnatlon of Bread an�
AGE and it was a common practice to run tbe platen of tbe 
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loaded witb emery and oil. 
To-day tbe new tool works as perfectly w ben first started as 

wben mon tbs old; a result to be attributed more to tbe pa· 
tience and skill of tbe workman tban to tbe improvements in 
tbe tools be uses; tbe scraping to fit of tbe modern macbine 

II. ENGINEERING AND ME0HANlCS.-Bteam yachts ......... ..... 7485 sbops demands as mucb judgment and band skill as it does 
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. , . . .  
The washington Aqueduct. 

Tbe project of supplying the capital witb water by form
ing a tunnel tbrougb several miles of rock. from tbe distribut
ing reservoir above Georgetown to a mucb larger one in the vi
cinity' of Howard University, i, now rapidly advancing at all 
points. Tbe great subterranean cylinder, wben finisbed, will 
be eleven feet wide, seven and a half feet bigb, and nearly 
22,000 feet long, and will be able to furnish a liberal sup

v. ASTRONOMY. -On the Constitution of Gaseous Heavenly Bodies. 747ll ply for m any years in tbe future. Along the course of 
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the new -aqueduct, at convenient distances, five large sbafts 
have been sunk to tbe average deptb of nearly one hundred 
feet. The' shafts are sunk about ten feet deeper tban tbe 
floor of tbe tunnel, forming wells to receive tbe springs 
that flow througb tbe interstices of tbe rock. Compressed 
air is tbe motive power employed for all the pumping,. drill
ing. boisting, and ventilating. A substantial edifice has 
been built at a centml point upon tbe Cbesapeake & Obio 

IX. MISCELLANEOUS.-The Antiquity of Man.-By ED. CLODD ..... 7t8S 
Nitro-glycerine In the 011 Reglons.-Advantal':es gaIned by Its Canal, wbere fuel is delivered at least cost. Tbis building 
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turbauces. 
-----------... �.H.�.�. __ -----------

Value oC Labor. 

A scbool reading-book of tbe last generation bad an arti
cle on tbe mechanic arts in wbich was a remarkable state
ment of tbe immense iucrease of value imparted to a pound 
of iron wben manipulated and ma!Jufactured into watch 
springs. Tbe illustration was misleading, because it left out 
all tbe expense of conversion from crude iron to spring steel, 
and took no account of tbe inevitable enormous waste of 
material; tbe idea conveyed was tbat tbe conversion of a 
single pound of iron into a pound of watcb springs was pos· 
sible. 

But the increased value of a product of manufacture by 
labor can be illustrated by an example that is open to no ob· 
jection of overstatement. A piece of steel bar, square, three
eigbtbs of an incb diameter and two incbes long, wort.h per
haps balf a cent, can be increased to more tban forty times its 
initial value b y  labor. A single blow of a drop bammel' on 
tbe beated steel puncbes tbe central portion against the sides, 
and forms tbe steel into a bollowed parallelogram; another 
blow forms tbe outside, so tbat tbe squared ends become 
rounded or sbaped like tbe bows of a boat; a final blow com
pletes tbe shape into that of a sewing macbine sbuttle. Tbe 
forging is then placed in a die under a powerful press to 
compact its substance, is finisbed on a buff wbeel, is drilled, 
fitted witb a teusi()n spring,alld is ready for sale, bringing at 
wholesale from twenty to tbirty cents. 

... , . 
A Chance Cor Our Makers oC Dredges. 

By reference to anotber column, it will be seen that 
American manufacturers of dredging apparatus bave an 
opportunity of filling still anotber foreign order, tbis time 
for the Spanish government, for use at tbe port of San Juan, 
Porto Rico. A dragboat is called for, witb screw propeller 
of 100 borse power, five iron barges, and two towboats. 
Tbree montbs are allowed for sending in proposals, and 
eigbt mouths tbereafter for bUilding tbe apparatus. On tbe 
Panama Canal, Amel'ican dredges bavebeen proved superior 
to tbe several patterns of dredges of European make also in 
use tbere, and our makers o f  sucb apparatus are not likely 
to neglect tbis opportunity of competing witb foreign 
manufacturers in tbe same line. 

.. ... ... 
Saw Tempering by Natural Gas Heat. 

Messrs. Emerson, Smitb & Co., Limited, of Beaver Falls, 
Pa., are, we believe, tbe first to use natural gas in beating 
furnaces for bardening and tempering saws. It is claimed 
that, natural gas being composed so largely of "hyd\'ogen " 
and entirely free from sulpbur or otber base substances, ami 
giving a pteady, regular beat, steel is stronger and r�n
dered less brittle and less lillble to crumble tban wben beat. 
ed by coal or coal gas. 
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