
80 

ES'l.'ABLlSHED l845_ 

MUNN & CO., Editors and Proprietors, 
PUBLISHED WEEKLY A'l' 

No. 261 BUOADWAY, NEW YORK. 

O. D. MUNN. A. E. BEACH. 

'J'EKIUS FOK '.'HE SCIEN'J'JFIC AlllEKICAN. 

One copy. one year postage included .. . . . . ......... . .. .............. S3 �O 
One copy, six months post34l(e included ....... . . . . ............... ... 1 60 
Chlbs,-One extra copy of THE SCIENTIFIC AM ERICAN will be supplied 

gratis for every ClUj,) of five subscribers at $3.20 each; additional copies at 
same proportionate rate. Post age prepaid. 

Remit lJy postal order _ Address 
MUNN & CO., 261 Broadway. corner of Warren street, New York. 

'J'be Scientific AlDerican SupplelDent 

J titutifit !tutritau. [FEBRUARY 9, 1884. 

I 
AN INQUIRY INTO THE ORIGIN OF INVENTION. ing!t on the latbe center. Then fit an arbor nicely to tbe 

In an interesting paper read before tbe Antbropological drilled bole, making a fit sufficient to bold tbe piece wbile 
Society of Wasbington, Mr. Franklin A. Seely gave the re- rotating. Dog tbe arbor to tbe live center of tbe latbe, and 
suits of an investigation. tbe object of wbich, be stated, support its other cnd by a center rest close up to tbe cast­
was to consider the nature of the first steps in mecbanical ing, baving the arbor. of course, in line witb tbe laThe cen­
invention, far back of bistory, of tradition, and of tbe revela- ters. Tbe casting will revolve with tbe arbor, and makes a 
tions of arcbreological researcb. He sbowed by several ex- line bole a certainty. If the weight of the overhang is too 
amples that every invention, however complicated, was the great to secure even rotation, counterbalance by a weight on 
end of II process of evolution starting from the most primi- the other side. 
tive beginning. He traced tbus the evolution of the modern .... � � 
steam engine as well as the bow Hnd arrow of the savage; MANUFACTURE OF SILVER SPOONS. 

they could all be traced back to rude types in a few mechani- Probably tbere is no article of table or of otber bousebold 
cal expedients wbich man possessed at bis earliest origin, use in the production of which so little of macbine working 
and employed, guided by his own selection, and wbicb!bave is employed. Almost all the work on solid silver spoons is 
been supplemented by other expedients from time to time bandwork; the exceptions are tbe rolling of the ingot into 
discovered or invented. plates and the production of spoons with ornamentation in 

He tben asks the question, Wbat were the expedients of relief, wbicb is produced by recessed patterns on the rolls. 
primitive man? and replies tbat tbe mechanical expedients I The material for spoons is coin silver obtained from the 
p(Jssessed by the earliest human beings were such. and such I government mints in ingots. or from trade for old silver, or 
only, as they possessed in C,i)mmon with tbe brutes. The I I from tbe use of current coin. This is melted over a char­
expedients of tbe latter were tben described by the lIutbor, coal fire in plumbago crucibles to a certain heat, known to 

is a distinct paper from the SCIE�TIFIC AMERICAN. 'rHE SUPPLEMEN'l' who finally led up to the argument that nothing less tban : the adept by the appearance of tbe surface of tbe molten 
man with his reasoning powers could have made improve- ! metal. It is poured into ca,t iron moulds, forming bars of 
ments upon tbem. Incidentally he remarked tbat the finish- about seventy ounces weight each. 
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ed product always precedes the machine or invention which I These bars are beated over a forge fire of charcoal nnd 
produces it, and no art is known to us tbat has not grown up I worked on the anvil by hammer and sledge, precisely as iron 
from simpler and ruder arts. or steel is worked, or are rolled into plates or ribbons. Occa-

1'he safest way to remit is by draft, postal order, or registered letter. _________ ---..-� sional annealings are necessary to prevent cracking, tbe an-
Addre"sMUNN & CO .• 261Broadway, corner of Warren street,New York. TRE STANDARD SCREW THREADS. nealing being heating red hot and quencbing in cold water. 

Scientific J\lDerican Export Edition. 

'rile 8CIII]N:l'IFIC AMERICAN Export Edition is a large and splendid peri­
Odical, issued once a month. Each number cGntains about nne hundred 
large qua.rto pages, profusely illustrated. embracing: (1.) Most of the 
plate� and pages of the four preceding weekly issues of the SCIII;,,'l'IFIC 
AMEH.lCA:"l, with its splendid engravings and valuable information: (2.) 
CommerCial, trade, and manufacturing rmnouncements of leading hou�es. 
1'erms for l�xport Edition, $5.00 a year, sent prepaid to any pa.rt of the 
world. Single copies 50 cents. lY' Manufacturers and others who desire 
to secure foreign trade may have large. and handsomely displayed an­
nouncements published in this edition at a very moderate cost. 

Our United States, or Sellers, standard of screw threads The ribbon for the ordinary tea spoon is four and a half 
and diameters has been now many years before tbe mechan- inches long by three-eigbths of an inch wide. When rolled, 
ics of tbe country, and yet it is far from being generally a blank of two and a quarter inches is lengtbened to four 
adopted and used. The difficulty of procuring its general and a half inches to thin it down to spoon thickness. Be­

adoption has, perbaps unjustly, been attributed to tbe self- fore rolling or hammering, silver is very nearly as soft aR 
ishness of manllfflcturers, who prefer their own fractional lead; but with these mechanical proceS8l'S it can be made 
threads in order tbat repairs and reduplicfltionR must come hard and rigid. Good springs, retaining their qualities for 
from tbern. There is a better reason, and possibly a juster years, can be made of silver hammered or rolled. 

The SCIJll:'\TIFIC AM 1r.lfICAN Export Edition has a large guaranteed circu­
lation in all commercial places throughout the world. Address 1\'1 UNN & 
CO _, 26l Broadway. corner of Warren st.reet, New York. 

cause; it is the dissatisfaction with the system it,elf. In To form the bowl of the tea spoon the bfll', of three-eightbs 
fact it is hard to establish a uniform, absolute system in of an incb wide and less than tbree thirty-seconds of an inch 
screw threads. Every mechanic can readily Bee how differ- thick, is hammered fiat on an anvil with a crowning face 
ent are the demands on a bolt on which t he nut is set up to until tbe workman has spread it into an oval, whicb is much 

NEW YORK, SATURDAY, FEBRUARY 9, 1884. stay and on one that is to be used for adjustment. It makes thinner in the middle than at the edgeR, as tbe edges are to 

======================-=-====== a vast difference in "setting up" a nut on a bolt' of two receive tbe bulk of the wear. The handles are formed alstl 

Contents. 
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inches diameter with the standard pitch of four and a half by the bammer, and fl competent workman will so nearly 
to the inch. and on another of the same diameter witb a produce the form of the spoon as to leave very little mate-
thrend of six to the incb. rifll to he removed by the file to dress it to shape. 
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808� Irrigating a vineyard ............... 82 But beyond special needs, tbe standard is objected to by The curvature of the bowl is produced by repeated "coax-
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������:.':: :�::::::::. �y :��;,���g�[!�fu:e.ofa:::.:::::::: �� Mohawk and Hudson Railroad . .. 88 many mechanics because of the lack of proper relation (so l ing" blows by fl steel pnnch and a die of cabt composition 

BUIZ,chmch,the .. .... .. . .... ... 83 ���sb�rgE�'i.�ed
dp'\i�i\���i;'iis:·:::: �3 they say) between the diameter and the pitcb, particularly of lead and tin. No file dressing is employed on tbe faces 

���\%i�s�t,:'n�i���������I�.�.Of::: �3 r�t:�t
a�!'�ra:�;,; 'en,,;,' t�i:::: §� on diameters below one incb. The advance in diameters I of tbe spoon; only the edges are file-dmsed to form. From 
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..... �49' from one-fourth Qf an inCll to the full inch is by sixteenths I the anvil and the die the spoons come to hand smoothing 

Chickens, meat for .. . ......... . ... R9 r n 
8�������'n'd��1��0�ord'witb":,:: �� �t6¥1,��{a��fg������:t�

i:.':"�.
�S: �� of an incb, and the pitches, beginning with twenty to the with Scotch gray stones flnd polishing by stiff brushes, gene· 

Crank pin for steam engines' ..... 83 Postal facilities in Germany ..... . 80 inch and ending with eight to the inch. are ten in number. rally revolving brushes charged with" grits" and oil. 
DalJmeyer, John Henry ... .. ..... 87 Railway and car. elevated' ..... . 82 G' ,. . 
Dam for irrigating d,tches' ... . . . . 82 Ra!lways. elevated. of New York '5 A three-eighth bolt is cut to a sixteen thre ad, which greatly " nt s 'IS a pecuhar material found in several places, tbe 
Eyes connected, the. .. . .. .. 84 Ramfn)) modern and ancient 81 . b l' W 11' f de l h .. 
�'lute, autqmatjc.bow to make' .. 84 i Sardlnes, Yankee ............. ::.: : 85, weakens the bolt by 1Ls depth-much more so tban an eight es III a lllg or , onn .. t JUt as some of the qualItIes of 
qate. HamIlton 8 • • • • . . . . • • . . . .  " .. 82 Setting up with the wrench. . 80 I h d k . h b It C l' . t' l' b t . 1 b '11 d 't 'th I *!ldii>gh.e�ctro, color in . . .... . .. .. 88, ,q�eping togetber ... . .... ... ::::.:: 84 t rea can wea en an mc o. omp alllt IS made tbat a rlpo I, u appeal s,o e an argl aceous eposl WI ca -

r�fe�: t6
g
driliiniine::::::::::::::. Z3j ��������n���y����f':;��u'':eof::: �Z. half inch bolt with thirteen threads will twist in two before C9.reous particles too fine to be palpable. BUrnishing is the 

[��J:'ac:ct,:
n&:�e:iife::tiwiiilit:::::: �. ��?�\�\'iiJ's1;

Cio��:�.��:���.
n.::.::. �r it will strip, and that a five-eigbth bolt is ruined by cutting finisb of spoons as of all bright silver goods. All these are 

IInventjons, agricultl!ral. .......... !If) I T U bes,glas�, experiments with ... 88 it eleven threads to the inch hand processes' machinery bas little todo in the production nventlons, engmeermg . . . .•.. . . . . .  flO Tunnel at LIverpool. ... .. 0 . . .  • • •  85 " , 
I
InveDtlons.lD�cbanical ...... . .. 90! Vaccination in India .......... . .... 82 Our standard is very similar to the English, or Whitworth, of solid silver spoons. nvent!0ns, ID1sqellaneous . . _ . . . . . •  90 Windlass. burial* ............. _ ...... 88 InventIOns, or!gm of .. . . .... .. . .... SO I Worlds, other, an eveninl'( with . . .  85 sta!ldard, baving twenty-one pitches for twenty-nine diam- ,-----.-• .., ........ ,-�--------
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eters, wbile the Whitworth has eighteen pitches to the same 
number of diameters. Up to one inch the relations of 
pitches and diameters are the same, with the exception of 
the half inch bolt, wbich by United States standard bas a 
thirteen thread, but by the Whitwortb has twelve. In esti­
mating tbe relative strength of bolt and pitch of thread, ref­
erence must be had to the form of thread. Beyond dispute 

Price 10 cents. For sale by all newsdealerR 
PAGE i the Whitworth is the strongest tbread yet produced, as 

1. ENGINEERING. MECHANICS, ETC.-Fairbanks' 200 Ton Auto- m uch above our modified sharp V-thread called "standard" 
matic Machine for Testing Tension, Compression, and Flexure.- . " 
With full description and several ellj(I"!'vings .................... ... 67� as that IS above the old V-thread itself, and more. Its 
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h
B�f5;���itii engrav·lng.::::::::· ::: �J� rounding, or convex, bottom is n€ver inducive to fractUre. 
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II. TECflNOLOGY.-Coloring Lantern Trans parencies ...... ....... ... 6749 of these objections against the standard will appear to have 
Improvements In Photo Block Printing ................. .... ......... 6749 more tban prejudice for their foundation, at least for some 

�3grn
t
i
n
���§f�

t
�l�''i:�U!������

i
.��. �����.�

i
.��:::: : : : :: �::. :: ::.::: ���� 

An Earthenware 'l'ea Cup.-InlZredients used and difterent pro- uses, by a comparison between the threads and diametArs 
cesses employed in the manufacture of the same .... . ... ....... .. , 6750 and a conside:'flIion of tbe bundreds of differing purposes to 
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e
l1�1&?�:.�Wgttii����¥l�: whicb tbey are to be applied. 

It is possible that u]Limate fracture of otberwise sound 
bolts is sometimes induced by injudicious setting-up with 
the wrench. Few mrchanics stop to consirlel' the possible 
power tbey exert through the medium of the wrench. In a 
manufacturing establisbment recently, a bolt seven-eightbs of 
an incb diameter was cut off as square as if by a cutting-off 
lathe by the pldl on a wrencb. The bolt was cnt to the 
standard of nine threads, and the workman was setting up 
the nut with an ordinary eightren inch screW wrench; 
tbinking he could do more than feel the nut bome, he took a 
hook wrench made from 9. seven· eighths inch bar of steel, 
and bracing his foot agninst a portion of the frame tbrew 
his weight on the lever, cutting the bolt of mild tough steel, 
as clean as a chisel could have done. 

A little considerntion would teacb tbe workman that the 
power exerted through a lever. as a wrencb, is enormous for 
the force applied. Take a nut on a three-quarters of an 

m�la'l!i�����%��r:J
c
:
.
::::::::

.
::::

.
:::::::::::::.::.:::::::::'::.::::::: �m 

III. ARCHITECTURE.-The City of London School.-Victoria Em- Diam ....... 74 
b
'W::6��rilo��

l
t?g:�l

e
l��[:rif�fia;.dens:Regenj,;,; park.-witii en: 

€747 
Pitch ...... ,20 

Yo 
18 ----

U. S. STANDARD. 
% _ -lif � lfi 
16 14 13 12 ----graving ................. ................. ....... .. ..................... ... 6748 Diam ........ .% if 1 1:Hl 174 

IV. ELECTRICITY, LIGHT, HEAT, ETC.-A Means of Separating 
1% 

Yo 
11 

" T< 
11 

1).2 

% 
10 

1% 

inch bolt for an example. The bolt has a thread of ten to 
a tbe inch, and a wrench of twelve inches long is ample to 
10 bring the nut to beflring, With this length of lever tbe 

1% wrench will travel about seventy-five inches to move the 
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5),jJ 5 nut one-tenth of an inch. Let there be a cOllstantly exerted 

force of fifty pounds on the €nd of this twel ve incb lever, U. S. I1111;minating Comp.any's Station. Stanton Street. New York. 
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;;t���:: insure accuracy. It is not easy to drill a straigbt hole. eyen 

se�l��'a��:�:
tgJ,"f�sr;.s���ithengraving:::::: .. ::::::::::::::: �+� in a continuous piece of cast iron, owing to tbe unevenness 

of the material, and tbe t.rouble is increased wben there is 
an interval between two portions to be drilled. 
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Tbere is, however, a simple method that may not be gen· 
erally known, wbich will insure accuracy. Drill one hole i n  
one of the rings, eitber by chucking the piece o r  b y  suspend-
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exerted to be absorbed by tbe friction of
' 

the thread and of 
the face of the nut, will be not less than 25,000 pounds. 
The rule in setting up on bolts and nuts should be tbe 
" feel" of tbe absolute contact; straining the bolt or the 
thread to the Ii mit of tension or of stripping tends to 
weaken, if it does not actnally induce an incipient break. 

The Magnetic Balance. 

In a paper read recently before the Royal Society, Prof. 
Hugbes gives an account of some experimental researches 
made with a magnetic balance, from which he concludes 
that we can find the electric conductivity of iron or steel 
from a simple reading of its magnetic capacity. Thus. tbe 
best Swedisb charcoal iron annealed has a magnetic capa­
city of 525, while that of ctUcible cast steel annealed is re-_ 
presented by 84. The electric resistance of the Bame is 
re�pcctively l'eplesented by 192 and 350. 
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