
Ititntifit �mttitlln. 
MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEny AT 
NO. B7 PARK ROW. NEW YORK. 

O. D. MUNN. 6.. B. BB6.CH. 

TERDIS. 
Oue copy, one year, postage Included ............... .................... 3 �o 
O .. e �opy, Ill< months, po!tall:e Included. ............ ....... ............. 1 80 

Club Rate •• 
Ten cople., one year, each ,270, postage Included ...................... �" 00 
Over ten copIes, !ame rate each, postage Included..... .•...•.•...•.•. � "O 

IF"By the new law, postage Is payable In advance by the publlohera. and 
the subscriber then receIves tLe paper free of charge. 

NOTB.-Persons subscrlblngwlll please to gIve theIr full name!, and Post 
Olllce and State address, plaInly written. and al.o state at whIch time they 
w!.h theIr subscrIptions to commence. otherwIse the paper will be sent from 
the receIpt of the order. In ca.e of changIng resllence, .tate former ad· 
dress. a. well a. gIve the new one. No changes caD be madeuDles. the for· 
mer address Is I!IveD. 

If aDy of our readers fall to receIve theIr Dumbers regularly; If the dlrec· 
tlou I. uot plalDly wrltteD; If premIum. are uot receIved; or If there Is 
fault of any sort a.t thts office, we wtll thank OUf friends to Bend us postal 
cardcomplatnts, and repeat the ssme, If need be, untn the remedy Is efl'ect· 
ed. Do not hesitate to complain. Wc desIre to keep all matters betweeu 
ourselves aud patrous rIght aud .atl.factorv. 

VOLUME XXXIV., No. 13.rNEW SERIES.] Thirty-jir8t YeM. 

NEW YORK, SATURDAY, MARCH 25, 1876. 

Contents. 
(lllu!trated artIcle! are marKed wIth an uterIIK.) 

AIr aud water uuder pressure. (8) ...... iLead polsODIDg (27) . . . . • • • • • • • • . • • •  203 
Answers to correspondents....... \ Letters and figures, Oera. Linda •. . 192 
Apomorphla, DCW use ot. .. ..... 194 LIght, welghIDg: ........... ........ 196 
AquarIum. Royal. LondoD, EDIj .. 200 LIon palace. ZoologIcal Gardens. 196 
Aqueduct of La VaDDe France .. 194 Locomotive lire boxes, etc. (14) .. 2tJ2 
Artlllclal stone. weatherproof(19) 20'�'Magne.la.lIuld (39) ................ 203 
Bark from timber. removIng ...... 193IMagDetl.m ID a tile (6) ......•...... 202 
BleachIDgfelthats.etc. (26) ....... 2O'J,MagDeto-elcctrlc machlDes . ... 195 
Boat •• buildIng (59) ................ 203lMeat• a .hower ot........ . ..... 197 
Boilers and furDaces, uDused ..... 203 MerldlaD,the magnetic (58) • • • • • • •  2()� 
BoHers blowIng oil (12) ........... 202lMetal. expaDslve (81) ... .......... 203 
Boilers 'for portable eDglnes (22) .. 20'llMeteor. (46) ........................ 203 
llollers prcs.ure for fcedtng (15). 202 Milk for butter. etc .• COOl. ....... 196 
Bronze'for .tatuary (H) • • • • . • • • •• •  203

1
'Mllk. the <1lgestlblllty ot. ......... 199 

BuslDess and persona!.. .... ........ 202 1\1I\1 .plDdles, to 011 (54) ........... 203 
Camphor polsODIDg ................ 199,MlIlstoDe.lmprovcd •. . . . . . .. .. . . . .  198 
Camphor 011 tor furnIture . ..... 196',MIII8tones{ heatlDg of (031 ........ 203 
CemeDt for clsterDs (16) ........... 202

I
Mlssl •• IPP Jetty works, the ...... 200 

Cement for lolnts lD Iron (1) ...... 202 Mold ID alrtfght jars (3;J) .......... 203 
CemeDt for silk aDd wood (2:l) • • • •  20'� Mucilage. a Dew ................. 196 
ChlDesc. sIngIng.... . ........... 1971MuslcallD.trumcDt, woodeD (40). 203 
CIrcle. squarIng the (43) ........... 203

l
Nlckel'PlatlngSOlutloD, Dew ...... 196 

Cleopa.tra's needles· ............... 199 Patent decistons, recent .... . .... , �OO 
Coal prIces for 1876 .... ........... ll1(iiPatenl AmerlcaD aDd foreIgn ... 200 
Cold aIr eDglDe ................... 200 1 PateDts. olllclal list ot. ......... .. 2()j 
Cold produced by .alts ......... ... 194 Perlin po.ts, length of (20) ........ 202 
CorD. aDd warts (24)........ . .. 20'� Petroleum as a lubrlcaDt ........... 191 
DIameters of ellipse, to lind' (40). 20a PhotographIc materlals,prlzes for 199 
DrillIng machlDe multiple· ....... 191 Photograph., relief blOCkS from .. 196 
Eclipse ot 1876. total solar ......... 19� Photography as a detcctlve ....... 198 
ElectrIc cODductors, cellular (36). 203 Photo suggestloDs ................. 196 
ElectrIc lIIumIDatloD ....... ...... 200 Postal law • the obnoxIous ......... �93 
EDglne power. etc .. of (42) ....... 20S Power for IlftlDg water (9) ........ 202 
EDKlne8 for boats (II, 13) • • • • • •. • • •  202 Power of a horse (20). ............. 202 
EDglnes, small .jtrlcultural ....... 196 PractIcal mechanl.m.-No. 34 • • • •  197 
EDgllsh pro<1UCtSID the U. S ...... 200 Rocket star., liquId for (28) ....... 203 
Etchlngprocess .................... 200 Rubber,hard. glo •• OD (41) ....... 203 
ExplosloD of krout ................. 199 SeWIDg machlDe monopoly, the ... 193 
ExplosloD. remarkable coal mlDe. 200 Shellac. dlssolvlDg (2.�) ............ 20� 
Faucet aDd vent. Improved' ....... 198 Soda (35)........ .� • • • • • • • • • • • • • •  203 
FliterlDg aIr (17) .................... 202 Steamboat lIcen.e. (I) ..... . . . .  ••• 202 
FIre •• colored (34) • • • • • • • • • • • • • • • • •  203 Steamer., quick time by (20) ...... 202 
Flour adhcrlng toreel. (57) ........ 203 Steam pipe., casIng for ............ 198 
Fly wheel. (4) ................ ...... :/()2 SubscrIber •• to our ................. 193 
Gas aDd candle light, cost of.. .... 194 Sulphur. dlstHIIDg (49) ............. 203 
GlycerIn. new property of ......... � Sulphur OD IroD roll. (29) • • • • • • • • •  203 
GUD. great (52) .... .. ............ 203 Tclegraph .0uDder. (55) . . . . . . •. . . .  203 
Heating by .team (181 . .., ....... 202 TIn, wrltlDg on (49) ............... 203 
IDk '.taIDo from drumheads (37) ... 203 VeDtllator. a haDdy (51) ........... 203 
IDk IDdlaD (30) ........... . ... 203 Wax for electrotyplDg (47) ........ 203 
JrOIiwork8 of the Untted States . • •  196 Wine deca.nters, w8.Rhlu,;C . • . • • •• •  194 
Lamp burDer. (50) ................. 203 Work and wage. IDNcwYork cIty 192 
Lathe. watchmaker' ••............. 194 Zuyder Zee, dralDIDg the ......... 193 

THE SCIENTIFIC AMERICAN SUPPLEMENT, 
No. 13. 

For the Week endlnll' March 21i, 1876. 
TABLE OF CONTENTS. 

1 MECHANICS AND ENGINEEmNG. WIth 16 11 ure •. -How to Set a . 
Slide Valve, by Josnu .. ROSB, 7 figures.-Explo.lve Railway SlgDal •• 2 
lIgure •. -Improved SteerlDg Apparatu •• 2 lIgure •. -New PumplDg Ma· 
chIDcry.-Bla.t Furnace-ChargIng Apparatu.,2 n O'n . � Im
provement In the Ma.nufa.cture of GaB.l tlgure.-Arm8trong's �urnace 
for TemperIng Stcel. 2 lIgure •. -Royal Albert BrIdge, MODtreal, 5 eD' 
jtraVIDgs.-Thc Dal llrldge, SwedeD. 

n TECHNOLOGY .-Nlckel for Pre.erylng Compa •• e •. -Maklng of FaDcy . 
MIddling. Flour.-A Wcek·. Work In BlrmIDgham

.-Valuable RecIpe. 
for Dyetng.-N ew Manufacture of Cream of Tartar .-AnHlne Black..
Dogwood for Gunpowder.-G-Iucosc for Tannlng.-MolasBes Sugar.
New Mcat·Preservlng Process. 

III ELECTRICITY, LIGHT, HEAT. ETC. WIth 11 lI�ures.-AtlantlC Tel· 
. �fs�������

e 
;f

n
����:it�� 

a
l�

d 
���:n��:.}:...��1a�Tf:ot�I�'r��r il�����;' 

larlzatlon of Qu�rtz.-Inductlve Capacity of On •. -Alloy. UDder Gal· 
vanlc Currents.-Mechanical Equivalent or Heat, Apparatus for Show· 
IDg, 1 eDgraVIDg.-Theory of the I�adlometer. 4 lIgure •. 

IV. CHEMISTRY, METALLURGY, ETC. WIth 4 lIgure •. -Phy.lcal Pro
pertle. of Matter In thc Ga.eou. and LIquId State.-Plg IroD. dl.cus-
8Ion.-Ja

R
anese lron.-Chemical Products, Vienna Exhibition, relating 

��a
t����n��������

g
���g�cH�!�

c
;l

l
��

e
r���;�".'::���������;,��1J'7� 

�:;!�;,��� n��:ei.�T�l'lu�7u�.
I:f�:t'i't,��i;:-pocket BlowpIpe, by P. 

V. ASTRONOMY. WIth 8 lIgure •. -ID.trumeDt for MarklllgA.troDoml-
1"im�;'g�e.�.�� ... d't"at1�ri'��

r
tt�

c
�tgl��·s-;;-�la���

r
ti'y 

o
J. ���g�':ON,�

h
tfg����� 

-A BrllllaDt Meteor. 
VI. THE INTERNATIONAL EX HllHTION OF 1876.-The Award. at the 

�rD
t�e

n'U:� 
b
lt�;,�y J!��\I�

O
.;'t�e�

o
l�

r
�a;r�i: 9f�:"cn,,����a1

e
�g���6� 

Columbus: Statue of WIl11am Penn: The Great CentennIal Fountain: Statue of ReligIous LIberty: MI •• Ho.mer'. Colo •• al Statue ot Free
dom. 

VlI. PROCEEDINGS OF SOC1ETIES.-Mlneral A •• o,latloD. LODdoD: 
Kettledrums: Orche.tal Score •. -Royal A.troDomlcal SocIety: LeVer
rier's The(}ry. 

VII� .�:�I�We�allox;, �\
E

s��e�J�a,l.;��
t
�;i;��r� �l�e����,m��\f: R��: 

TER.-The Value of Food. 
IX. AGRICULTURE. HORTICULTURE, ETC.-Octagon BarD. 1 figure.

Concrete 'Valls for Farm Buildings,and How to Make Them, Cost,etc.
Culture under Gla.s Made Ea.y.-Culture of the Artlchoke.-Amerlcan GrapevlDe! ID Germany.-Proce •• of RlpeDIDg Grape •. 

X. MISCELLANEOUS.-FreDch CODfectlon •. -Fancy MlddllDg. Flour.
Popped Corn.-VolcaDlc IrelaDd. 

The 8O[BNTIFIO AMSRWAN SUPPLBlIBNT 1. uDlform ID .Ize wIth the SoIENTIFIO AMEBIOAN. Terms of subscription tor SUPPLEMENT '5.00 a year. po.tage paId. to SUbscrIber.. SIDgle cople., 10 ceDt.. Soid by all news deale rs throughout the couDtry. 
COMBINED RATES. 

The SOIBNTIFIO AXBBIOAN and SOIENTIFIO AYERICAN SUPPLEIl:BNT wIll 
be sent together for one year, postage free to subscribers, on receipt 
of '7.00. 

RemIt by postal order. Addre.s 
MUNN & CO., PuBLISHERS, 

37 Park Row. New York. IF' SIngle cople. of aDy de.lred Dumber of the.8UPPLBMBNT seDt to 
any address on receIpt of to ceDt •. 

THE OERA LINDA LETTERS AND FIGURES. 
The scheme of letters and figures given herewith is a re

duced facsimile of a page of that remarkable Frisian manu· 
script, lately come to light and called the Oera Linda Book, 
after the family in which it has been an heirloom from time 
immemorial. The present owner is C. Oera de Linda, chief 
superintendent of the royal dockyard at the Helder, in Fries
land, North Holland. In obedience to a family tradition, the 
book has been religiously preserved through many genera
tions, though no one knew whence it came or what it con
tained, both the language and the writing being unknown. 

A Frisian scholar, Dr. Verweijs, heard of the work not 
long ago, obtained permission to examine it, and at once dis
covered it to be written in a more ancient form of Fries than 
that which appears in the book of ancient Fries laws, hith· 
erto the oldest known literary monument of that people. 
The tradition to which the book is indebted for its preserva· 
tion was found to rest upon two endorsements, the later, by 
Hiddo, surnamed Oera Linda, being dated the 3,449th year 
after Atland was submerged: that is, according to Christian 
reckoning, the year 1,256: the ea:t:lier, by Liko Oera Linda, 
was written in the year 803. Hiddo describes the work as a 
history of his famiJy and of the Fries people, and earnestly 
directs his son to preserve it with body and soul; and relates 
that he had just copied it upon" foreign paper " to prevent 
its perishing in consequence of a wetting it had got during 
a local flood. Liko quite as earnestly enjoins his successors 
to keep the work from the eyes of the monks, who spoke 
"sweet words," but underhandedly sought to destroy every· 
thing relating to the Fries. 
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The book consists of several parts, differing widely from 
each other, and of dates very far apart. The writer of the 
first part calls herself Adela, wife of Apol, chief man of the 
Linda country. The first date mentioned in it is the year 
1602 after the disappearance of Atland, or B. C. 591. The 
writing was begun thirty.two years later, or B. C. 559. The 
account is continued by Adela's son Adelbrost and his sister 
Apollonia. Some two hundred and fifty years later, another 
book was begun by Frethorik, to which additions were after· 
ward made by his widow, by their sons, and by their grand
son. The page which we have reproduced appears in the 
portion written by Adela, upwards of twenty· four centuries 
ago: or about the time of Solon, Confucius, the prophet Dan
iel, p,thagoras, and shortly after the destruction of the first 
temple at Jerusalem by Nebuchadnezzar. 

According to Adela's account, this portion of her book was 
copied from an inscription on the walls of Waraburgt. The 
divided circle, with the letters w r a 1 d a around it, is the 
Jol-wheel, the first symbol of the Almighty, also of the be
ginning from which time is derived: "this is the Kroder, 
which must always go round with the JoI." According to 
this model, Frya (the primal priestess, the first daughter of 
Earth)formedthe set hand which she used to write her Tex. 
When Fasta was chief mother, she made a running hand out 
of it. The sea king. Godfried the Old, made numbers for 
the set hand and for the runic hand. " It is therefore not 
too much," says the \Varaburgt inscription, "that we cele. 
bl'ate it once a year. We may be eternally thankful to 
Wr-alda that he allowed his spirit to exercise such an influ
ence over our forefathers." 

The Tex of Frya was what we may term the Magna Charta 
of the Frisian people. Fasta was the first Eremreder or 
chief priestess, appointed by Frya, some time in the happy 
period before the dispersion of the Frisians by the sinking 
of their country beneath the waters of the North Sea. The 
Jol feast was thll midwinter festival, now called Christmas. 

The Waraburgt inscription further narrates that Finda's 
people, that is, the yellow race, whose surviving remnant 
in Northern Europe is the Finns, also had a system of writ
ing; but it was so difficult and full of flourishes that they 
lost the meaning of it. Subsequently, the Finda people, in
clnding the Thyria and the Krekalanders (Tyrians and 
Greeks) learned the Frisian text, but corrupted it so that it 
lost its legibility. 

Touching this reference to the Greek alphabet, the learned 
translator of the Oera Linda book calls attention to the ac
knowledgment of the Greeks that their writing was not their 
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own invention. They attributed the introduction of it to 
Kadmus, a Phrenecian. The names of their oldest letters, 
from alpha to tau, agree so exactly with the names of the 
Hebrew letters, with which the Phrenecian WAS closely con
nected, that there can be· little doubt of their source. But 
the forms of their letters differ so entirely from those of the 
Phrenecian and Hebrew writing, that in that particular no 
counection can be thought of between then. Whence, then, 
did the Greeks derive the forms of their letters? 

The book of Adela's followers shows that, at the time Kad· 
mus is said to have lived, a brisk trade was carried on be· 
tween the Frisians and the Phrenecians, whom they called 
Khadmar, or coast people, a name too closely resembling 
Kadmus to escape a suspicion of identity. 

The same book also describes, at length, the founding of 
Athens by a Frisian colony, whose priestess was Min·erva, 
and the subsequent deification of Min·erva by Grecian priests, 
who sadly corrupted the pure religion she had introduced. 
This, in connection with the Waraburgt inscription above 
described, makes it very clear how it came to pass that the 
earliest Greek letters had, to a marked degree, the forms of 
the Fries letters, with the names of the letters of Finda's 
people. 

It is even more surprising to :find our current figures ex
isting, in so perfect a form, from such remote antiquity. 
The scheme is suspiciously perfect: still, the internal evi 
dence of the genuineness of this remarkable record of a civ
ilization in Western Europe, antedating Athens and the 
Trojan war, is too cogent to be lightly set aside. 

The single circumstance that the writers of the record 
were perfectly familiar with the pile dwellers of Switzer
land, whom they call Marsaten and describe at considerable 
length, is proof enough that the book is either as ancient 8S 
it purports to be, or else is a very recent forgery. Previous 
to 1853, when the first remains of that people were accident
ally discovered, there was no other record of their existence. 
We usually call our figures Arabian, but it is well known 
that the art of expressing all numbers by means of ten signs 
was unknown to the Arabs of the East. It was learned in 
the West. Perhaps, if a few more records of Friesland had 
been kfpt from the monks, the matter would not be under 
such a cloud. Our figures are also Cl\lled Indian, and their 
currency in the East is quite consistent with the story of this 
book, since a considerable pal't of it is devoted to the for
tunes of a Frisian colony in the Punjab (established B. C. 
1551), from which a knowledge of the numerals, as based 011 
the lines of the J 01, may ha va been communicated to tb e sur· 
rounding nations. No names of places in this colony are 
given; but it is narrated how the Frieslanders first established 
themselves on the east of the Punjab, and afterwards 
moved to the west of the rivers, in both of which. locali
ties the sun was directly overhead, at midday, in summer 
time. Confirmation of this account is found in Herodotus 
and Strabo, who speak of a people then called Germans; in 
the writings of the historians of Alexander's expedition,who 
speak of an Indian colony from the distant unknown North; 
and Ptolemy, who mentions two places called Minnagara, 
one 24° north, on the west side of the Indus, the other 6° to 
the eastward, and in north latitude 22°. The name is pure 
Fries, and comes from Minna, chief master at the time the 
exhibition sailed. 

••••• 
WORK AND WAGES IN NEW YORK CITY. 

The New York Time8 has recently published some elabor
ate and suggestive statistical information relative to the pIes
ent condition of labor and wages in this city. The principal 
result and indeed the most striking one adduced is the 
marked falling-off in the numbers of the trades' union 
members. These societies have lost fully two thirds of 
their strength since 1873, and a membership of 48,180 in 
that year is now reduced to less than 18,000. It needs no es
pecial discernment to see the reason of this; it is the logical 
effect of the disastrous strike of 1872, succeeded by the finan
cial crisis of 1873. The one demonstrated the fallacy of 
trade union domination, the hollowness of the promises of 
those men who provoked the agitation and urged and com
pelled others to join in it,and the misery and privation which 
must inevitably follow a struggle where the strength and 
union and staying power of those sought to be coerced is in 
marked contrast to the disorder and weakness of those who 
assume tht> aggressive. It cannot be denied that the results 
of that uprising dealt the cause of the unions a terrible blow, 
and it only needed the sudden collapse of the pecuniary reo 
sources of hundreds of employers, and the consequent en· 
forced idleness of thousands of workmen, within a period tee 
sbort for a complete recovery from the effects of the strike, 
to reduce the trade societies in this city from II great, to a 
comparatively insignificant power in the labor market. 

Few can adequately realize how sudden and vast a change 
in the condition of labor took place when the financial panic 
swept over the country. Perhaps this can best be gleaned 
by a short retrospect of the condition ofaffairs in 1872,when 
the great strike occurred, and a comparison of matters then 
with matters now. At that time the total number of workmen 
employed when the shops were full was 82,938, out of which 
aggregate 61,050 men joined in the strike. As this last 
mentioned total is obtained from trade union records, it fol. 
lows that the balance were non.society men; so that in 1872 
there appeared but 20,888 men outside the unions, or, in 
other words, the membership of the latter was in the pro. 
portion to outsiders of about three to one. At the present 
time the total number of workmen is 76,350,of wbom 18,000 
are society men. The proportion now is exactly the other 
way, the non· union men having a majority of over fOUT to 
one 

Now the strike of 1872 was based on the very obvious 
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