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MULTIPLE DRILLING MACHINE. 

The advantage of drilling the rivet holes in wrought iron 
structures, instead of punching them, has long been recog­
nized by engineers, and the same is true of steel, where the 
gain in tensile strength is about 25'5 per cent. The illustra­
tion, extracted from the Engineer, shows a machine in the 
form especially adapted for traveling over the upper or lower 
Hanges of straight or hog-backed girders, and drilling 
through the whole of the plates at once, in the position they 
will permanently occupy. It is driven by a steam engine, 
self-contained, which is supplied with steam from a por­
table boiler alongside, connected by a strong Hexible pipe. 

The arrangement of working parts is such that the com­
bination may also be regarded as bringing to bear six or 
more independent drilling machines upon one piece of work 
and under the eye and control of a single attendant. The 
whole of the spindl6s work normally in conjunction, being 
fed down together self-actingl", and also being run up 
quickly together out of their work by simply striking the 
feed belt on the group of pulleys at the left hand end of the 
machine; yet any one of them may be worked independently 
at pleasure, for, by giving the small handle of the feed 
clutch half a turn,the self·acting feed. becomes disconnected 
and the spindle may be wound either up or down by hand, 
with a removable hand wheel,as shown on one of the spindles. 
The drilling heads are also independent in their adjustment 
upon the cross slide, to suit varying pitches of holes. They 
admit of being brought together within 3f inches. Yet it 
will be observed that the driving wheels, by the arrange­
ment of passing each other alternately at a higher and lower 
level, admit of being kept nearly 6 inches in diameter, 
and thus the stress upon their teeth is so light that, with 
well formed teeth of gun metal, driven by a steel screw, the 
wear is not appreciable 

The method of securing each drill in socket is designed 
to obtain the perfectly true running of the drills, so that the 
drill points find their centers without the aid of a center 
punch pop, and afterwards run truly through the work; and 
it enables any drill to be rele&lled by merely tapping one end 
of the small cotter, and this may be done without stopping 
the revolution of the spindle, as would have to be done in 
the case of an ordinary cotter, or a set screw fixing. This 
part of the invention is applicable to all drilling machines, 
and forms a very efficient way of drivIng and securing a drill. 
The shank of the drill is truly parallel, fitting into a bored 
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parallel hole in the drill socket. It has a Hat formed on one 
side which serves to drive the drill, which is detained by a 
one-sided cotter going through the socket; and by the taper 

A 
Fltr2 

on the cotter tightening against the Hat on the drill shank, 
the drill is secured from dropping out of the holder. 

The drilling tools, A, are secured in the sockets of the 
drill spindles, B, by a round pin, C, Fig. 2, having an in-
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clined Jiat formed upon it, which, when the pin is struck in 
one direction, tightens against a Hat formed on the drill 
shank. By striking the pin on the opposite end, the fasten­
ing of course is loosened. D is the belt drum on the end of 
the driving screw, E; from this drum motion is imparted. to 
the feed pulleys, F, Fig. 1, the middle one of which is a loose 
pulley,the inner is the feeding pulley, and the outer one is for 
running up the drills quickly out of their work. 

The feed and return motion are communicated to the spin­
dle, B, by the screw, G, working into the worm wheels, H. 
The latter have an internal thread like a nut which works 
upon a feed screw, I, Fig. 3, whereby, when the screw is pre­
vented from revolving, the spindles feed down; but if the 
screws are left free to revolve, they will turn with the nut 
or may be rotated by the handle as at J. 

The means whereby the screws are set free or are prevent­
ed from revolving is shown at K, Fig. 3, where there is a 
small bush embraced. by a friction brake which is gripped or 
slackened. by means of the handle, I. By this arrangement 
the bush may be allowed to revolve or caused. to stop at 
pleasure. The bush btisides is fitted with a feather key tak­
ing into the feed screw: thus, when the brake, t, is on the 
bush, the feed screw cannot revolve, and the motion of the 
worm wheel operates upon it to wind it up or down. On the 
brake being released from the bush, the screw becomes free 
to turn round by hand, carrying round with it the bush 
and may then be made to wind the spindle, e, up or down, in· 
dependently of the movement of the worm wheel. 

•. e .• 
Petroleum •• a L ubricant for Turnln&" Tool •• 

Considerable comment has appeared of late in foreign 
mechanical journals relative to the use of petroleum as a 
means of facilitating the action of turning tools in operating 
upon very hard alloys. A writer in Lea Mondea states that a 
mixture of 7 parts zinc, 4 copper, and 1 tin, resisted all tools 
even when the latter were tempered to extreme hardness. 
As soon, however, as the cutting edges were moistened with 
petroleum, the alloy immediately yielded and was turned. 
without difficulty. It is also said that, by using a mixture 
of petroleum and turpentine, steel annallied to straw yellow 
can likewise be turned. 

We know of no direct practical confirmation of this, but 
should be glad to hear from any of our readers W'ho may 
test the suggestion. Meanwhile we shall experiment for 
ourselves, and note the results as soon as perfected.. 

© 1876 SCIENTIFIC AMERICAN, INC.



Itittttifit �mttitln. 
MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEny AT 
NO. 87 PARK ROW� NEW YORK. 

O. D. MUNN. A. B. BBACH. 

TERns. 
Oue copy, one year, postage Included ................................... 3 �O 
O'le ropy, Ilx months. postage Included................................. 1 60 

(Jl u b  Ra'e •• 
Ten coplel, one year, each 1270, po.tage Included ..................... '�7 00 
Over ten copies, Bame rate each, postage Included.................... � 70 

a:rI!y the new law, postag� Is payable In advance by the pnbUBhera.and 
the .ub.crlber then receive. tle paper free of charge. 

NOTB.-Per.ons Bub.crlblngwlll plcase to give their full namel, and Post 
OtHce and State address, plainly written. and also state at which time they 
WIBh their Bubscrlptlons to commence. otherwise the paper wl11 be sent from 
the rccelpt of the order. In case of changing resl lence, state former ad· 
dres •• a8 well as give the new one. No change. can be made unles. the for· 
mer address Is given. 

if any of our readers fall to receive their numbers regularly; If the dlrec· 
tlon I. not plainly written; If premium. are not received; or If there Is 
Iault of any 80rt at this office, we wtll thank our friends to send us postal 
card complaints, and rcpeat the same, If need bc, until the remedy Is etrect· 
ed. Do nnt lie8itate to complain. We deslrc to keep all matters between 
ourselves and patrons right and .att.factory. 

VOLUME XXXIV., No. 13.rNEW SERIES.] ThirtY-fir8t Year. 

NEW YORK, SATURDAY, MARCH 25, 1876. 

:=:: .. :::--=:: =:, -----
(Jontents. 

(lliustrated articles are marKed with an uterIIK.) 
Air and water under pressure. (8) 202: Lead poisoning (27) ................ 203 
Answers to correspondents ....... 2021 Letters snd figures, Oera. Linda ... 19� 
Apomorphla new use of ... ..... 194 Light, weighing ........... ........ 196 
Aquarium Royal. London. Eng .. 200 Lion palace. Zoological Gardens. 196 
Aqueduct �f La Vanne France· .. 194 Locomotive tire boxes, etc. (14) .. 20� 
ArtlDclal stone, weatherproof(19) 202lMagne8la. fluId (39) ................ 203 
Bark from timber removIng ...... 1931 Magnetl.m In atlle (6, ............. 202 
Bleaching felt hats. ctc. (26) ....... 2O'l Magneto·electrlc machlncs' . ... 195 
Boat. hulldlng (59) ................ 203lMeat. a .hower of........ .. .... 197 
Bollera and furnaces, unused ..... �03 ,Meridian, the magnetic (58) ....... � 
Boilers blowln� off. (12) ........... 202,Metal, expansIve (81) ... .......... 203 
BOllersfor portable engineS (22) .. 202,Meteors (46) ........ ......... ....... 203 
HoHers pres.ure for feedIng (15). 202IMllk for butter, etc., cool. ....... 196 
Bronzefor .tatuary (44) ........... 203

1
'Mllk, the dlgestlblllty of .......... 199 

Bualness and personal.. ..... . ...... 202 111111 .plndles, to 011 (54) ........... 203 
Camphor poisoning ................ 199i�1tnstone, Improved ·  .............. 198 
Camphor 011 for furnlturc . . .... 196,M111'tones, heatln� of (03) ........ 203 
Cement for cIsterns (16) ........... 202 1MISSl881PPI Jetty works, the ...... 200 
Cement for Joints In Iron (1) ...... 202 Mold In alrtfght jars (33) .......... 203 
Cement for sllk and wood (23) .... 20'l MucHage, a new......... . ....... 196 
ChInese alnglng.... . ........... 1971111uSlcalln.trument, wooden (40). 20'3 
Circle squaring the (43) ........... 203lNlckel'Platlngsolutton, new ...... 196 
Cleopatra'S needles· ............... 1991Patent deCisions, recent .... ...... 200 
Coal prIces for 1876 .... ........... 196IPatents, American and forelgu ... 200 
Cold air engIne .... .. ............. 200

1 
Patents, otHclal list of... ... . ... .. 204 

Cold produced by .alts .... ...... .. 194 PerHn po.ts, length of (20) ........ 202 
Corn. and warts (24)........ ... 20'l i Petroleum as a lubricant ........... 191 
Diameters of elllpse to tllld' (40). 20a PhotographIc materlals,prlzes for 199 
Dr11llng machIne, multIple ....... 191 Photograph., rcHef blockS from .. 196 
Eclipse 00876, total solar ......... 194 Photography as a detectlvc ....... 198 
ElectriC conductors, cellular (86). 203 Photo suggestions ............ ..... 196 
ElectrIc 11Iumlnatlon ....... ...... 200 Postal law • the obnoxious ......... 193 
Engine power etc of (42) ....... 20S Power for lifting water (9) ........ 202 
Enll:lnf. for bo�ts (ii, 13) .......... 202 Power of a horse (20) ........ ...... 202 
Engines small .p:rleultural ....... 196 PractIcal mechanl.m.-No. 34 .... 197 
English products In the U. B ...... 200 Hocket star., liquId for (:l8) ....... 208 
Etchlngproce.s .................... 200 Rubber, hard. glo.s on (41) ....... 203 
Explosion of krout ................. 199 Sewing m.chlne monopoly, the ... 198 
Explosion remarkable coal mine. 200 Shellac. dissolvIng (2.'\) ....... ..... 20'1 
Faucet and vent Improved' ....... 198 Soda (35)........ . ............... 2m 
Filtering air (17): ................... 202 Steamboat Hcense. (7)............ 202 
�'Ire., colored (a4) ............ ..... 203 Steamers, quIck time by (20) ...... 202 
Flour adhering to reels (57) . ....... 203 Stcam pipes, caSing for ............ 198 
Fly wheels (4) ...... ......... . ...... 202 Subscribers . to our . ................ 193 
Gas and candle light. cost of ...... 194 Sulphur. dlst1lllng (49) .... ......... 203 
Glycerin, new property of ......... �OO Sulphur on Iron rolls (29) .... ..... 203 
Guns, great (02) .... . . ........... . 203 Tclegraph sounders (55) ........... 203 
Heating by steam (l81 . .......... 2O'l Tin, wrIting 011 (49) ........... . ... 203 
Ink .taln. from drumheada (37) . .. 203 Ventilator, a handy (51) ........... 202 
Ink, Indian (:10) ..... .......... 203 Wax for electrotypIng (47) ... .... . 2O'J 
Ironworks of the United States ... 196 Wine decanters, waRhtllg ......... 194 
Lamp hurners (50) ...... ........... 203 Work and wage. InNcw York city 192 
Lathe. watchmaker's' ............. 194 Zuyder Zee, draining the .. ....... 193 

THE SCIENTIFIC AMERICAN SUPPLEMENT . 

No. 13. 
For the Week endlna: March Z3, 181'6. 

TABLE OF CONTENTS. 
1 M£CHANICS A:-ID £NGINEETIING. WIth 16 tlgures.-How to Set a . 

SUde Valve, by JOSHUA ROSB, 7 tlgure •. -Exploslvc Railway Signals. 2 
1\gures.-lmproved Steering Apparatus,2 tlp:ures.-New Pumping Ma· 
chlnery -Blast �·urnace·Charglng Apparatus,2 tlgures.-Olnets 1m· 
provemtmt in the l\lanufacture of Gas, 1 ftgure.-Armstrong's}4 urnaee 
for TemperIng Steel. 2 tlgurc •. -Royal Albert Bridge, Montreal, 5 en· 
p:ravlngs.-The Dal BrIdge, Sweden. 

II. TECHNOLOGY.-;'Hckel for Preserylng Compasscs.-Maklng of Fancy 
lI11ddl1ngs Flour.-A Week's Work In Blrmlngham.-Valuable RecIpes 
for Dyetng.-New Manufacture of Cream of Tartar.-Antltne Black.­
Dogwood for Gunpowder.-Glucosc for Tannfng.-MolasBes Sugar.­
New Meat·Preservlng Process. 

111. ELECTUICITY, LIGHT, HEAT, ETC. WIth 1\ tl
�
'1fCs.-At1antlC Tel· 

b'��ft��1��
e 
�f

n
�����:��� 

a
l�

d 
l:�:n��:.)���1a�V f:ot�l�'r��f lt�����; 

18rlzatlon of Quortz.-Inducth·e Capacity of Olls.-Alloys under Gal· 
vanlc Currents.-Meclu:mical Equivalent of Heat, Apparatus tor Show­
Ing, 1 engravlng.-Theory of thc [(adlometer. 4 tlgures. 

IV. CHEMISTRY, METALLURGY, ETC. With 4 ftgurc •. -Physlcal Pro­
perties of .Matter In the Gaseous and Liquid State.-Ptg Iron, discus-
8ton.-Ja

e
anese Iron.-Chemical Products, Vtenna Exblbltton, relating 

��a
t
����n'l��':J�����!§���r�;,H�!lC;i

l
�f:r����I�e.:::���������u-;��rJ?� 

t"A
a
;������lri�::'r"e;.���rl;,�rU�

.
I���ff���i,;-:-pocket Blowpipe, by P. 

V ASTRONOMY. With 8 tlgures.-Instrument for Marking A8tronoml_ . 
cal Time, 2 flgurea.-Solar �;cl1pses.-Spectra of Nebulre.-The Solar 
Atmoaphere.-Radlatlon of the Solar Surface, by J. ERICSSON, 6 tlgures. 
-A Br!!!lant Meteor. 

VI. THE INTERNATIONAL EXHIBITION OF 1876.-The Awards at the 
��

n
t\:',:''U:� 

b
lt,!;u�y J!��\I�

O
.:'t�lIe

o
r
o
l�

r
��r�:: <;;6'i'3',:\��I.a�

e
�m��I�� 

Columbus: Statue of Wll1lam Penn: The Great Centennial FountaIn: 
statue of Hellglous LIberty: Mlos Hosmer's Colossal Statue of Free­
dom. 

V1I. PROCEEDINGS OF SOCIETIES.-Mlneral Asso'latton. London: 
Kettledrums: Orchestal Scores.-Hoyal AstronomIcal SOCiety: LeVer­
rier's Theo-ry. 

VIII. MEDICINE, HYGIENE. ETC.-Water Traps and Soil PIpes oy DR. 
F.RGUB.-Helatlon of Sewer Grades to Zymotic Diseases,by G. Vi. RAF­
TltR.-The Value of Food. 

IX 'c!�cl;!feI\� rN81}�r ¥��
T

J�IYd1J��a�d EJ;wt���:m:t?e%� 'c������.= 
Culture under Gla.s Made Easy.-Culture of the Artlchoke.-Amerlc;", GrapevIne. In Germany.-Proce.s of Ulpenlng Grape •. 

X. MISCELLANEOUS.-Freneh Confcctlons.-Fancy Middlings Flour.­
Popped Corn.-Volcanlc Ireland. 

The SO[BNTIFIO AHBRIOA.H SUPPLBMENT 18 unttorm tn size with the 
SOllCNTIFIO AMBRIOAN. Terms of Bubscrtptlon tor SUPPLEHRNT, 15.00 a ���. 

Kg:l
t
:!.

e
tlr:J�g�gu����

c
���

e
;�,:y. 

Single copies, 10 cents. Sold by all 

COMBINED RATES. 
The SOIBNTIFIO AliBRIOAN and SOIENTIFIO AllER WAN SUPPLEIIBNT wtll 

be sent together for one year, postagc free to suh.erlbers, on receipt 
of 

R�7':t' by po.tal order. Address 
MUNN & CO., PuBLISHERS, 

37 Park Row. New York. 
rr Single copies of any desired number of the,SUPPLBMBNT sent to any address on receIpt of iU cents. 

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 thro1lgh 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 3,44!lth year 
after Atland was submerged: that is, according to Christian 
reckoning, the year 1,256: the eaJ;lier, by Liko Oera Linda, 
was written in the year 803. Hiddo describes the work as a 
history of his family 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, Pythagoras, and shortly after the destruction of the first 
temple at Jerusalem by Nebuchadnezzar. 

A.ccording 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 l 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 ronnd with the JoJ." According to 
this model, Frya (the primal priestess, the first daughter of 
Earth) formed the 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 thA \Varaburgt inscription, "that we cele. 
brate 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 thfl 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
cluding 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 callI!! attention to the ac­
knowledgment of the Greeks that their writing was not their 

own Invention. They attributed the introduction of it to 
Kadmus, a Phcenecian. The names of their oldest letters, 
from alpha to tau, agree so exactly with the names of the 
Hebrew letters, with which the Phceneclan 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 
Phcenecian and Hebrew writing, that in that particular no 
connection 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 ie 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 Bet 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 as 
it purports to be, or else is a very recent forgery. Previons 
to 1853, when the first remains of that people were accident-
811y 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 Frieeland had 
been bpt from the monks, the matter would not be under 
such a cloud. Our figures are also CIIlled Indian, and their 
currency in the East is quite consistent with the story of this 
book, since a considerAble paTt 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 on 
the lines of the J 01, may have been communicated to the 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 Herodotns 
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 Minna.gara, 
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. 

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

The New York Time8 has recently published some elabor. 
ate and suggestive statistical information relative to the ples­
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 COD sequent en­
forced idleness of thousands of workmen, within a period tee 
short for a complete recovery from the effects of the strike, 
to reduce the trade societies in this city from a 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 of affairs 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 tha, 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 nnmber of workmen is 76,350,of whom 18,000 
are society men. The proportion now Is exactly the other 
way, the non· union men having a majority of over four to 
one 

Now the strike of 1872 was based on the very obvious 
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fallacy that" ten hours pay should be given for eight hours 

work;" and this,reduced to its simplist terms, amounted to a 

demand for 20 per cent more wages. It is instructive to place 

side by side the wages then paid (in a vain effort to force 

which to higher figures the workmen threw away $1,674,950) 

with the wages ef to.day. By the aid of the Times' article, 

we have prepared the following table: 

Trade union scale of Lowest trade union 
Trade. wage/:! per week se-ale of wa�es per 

before panic. __ -,-�_�wcc::e:cek=--=n:cow
."-'c

. cc--,­
Carpenters and joiners 
Brlcklajers . . . . . . . .. . . . . . . . . . • •  
Btone cutters .................. . ., loa8ons, ................. . 
Plasterers ..................... . 
Shoemakers ....... .......... . 
Brass molders and finishers .. 
'fresco pam ters .............. . 
Painters . . . . . . .. . . . . .. . . . . . .. . .. . 
Goldbcaters . . . . . . . . • • • . . . . . . . . .  
Salhnakers ................. . 
Carriage builders ............. . 
Caulkers ........ .............. . 

��gh�::iiiaker8::::":'::::::: ; 
���:11h!1��: !�a g�����l�TitiB::: 
Iron molders .............. ... . Bux makers .................. . 
Laborers ............. ..... . 

,II 
$�7 
$27 
$27 
$30 $20 to $30 $18 

$l5 down to $9 (Shours) 
$12 

::;A,e but often Infringed 
$12 (8 hours) 
$10 to $18 $15 (ma·nly piecework) 
$10 to $15 

$/. $15 
$14 to $18 $tO to $1·/ $20 (piecework) $15 
$21 $15 and $12 
$24 $21 
$20 $10 $18 $10 
ilS 110 
$18 $10 to 1& 2 (piecework) 
$21 $l2 
$20 $12 $l5 $ 6 to 12 

If we may take this as an index, the reduction of wages is 
something over 33 per cent; and therefore men are now 
gladly receiving pay one third less than that which they 
struck against in 1872. Nor is this all: a still more impres­
sive contrast is yet to be drawn. 'Vhen tIle strike broke out 
in the last mentioned year, the signs of prosperity were 
everywhere, the shops were reasonably full, and the aggre­
gate of 82,938 persons given above shows the men actually 
employed at the time. But as is well known,works�:topped, 
employers failed, a�d men left for other localities: hence 
we account for the difference of 6,588 men which there is be­
t ween the numbers of workmen then and now; but besides 
these is a deficiency which does not show, namely, the ratio 
of employed to unemployed. Out of our 76,350 working men, 
25,210 are idle. Therefore not only have wages been re­
duced one third, but the actual supply of work has fallen 
nearly two thirds. In brief we employ one workm&n to 
three employed in 1872 ; and for the wages then paid to three 
men, we now obtain the labor of four. 

Turning now from general conditions to separate trades, 
it is easy to trace, in the decline of some,the natural effect of 
the cess&tion of the unna',ural haste which characterized the 
eXPllnsion of certain industries. Take,for example,building. 
In 186!l real property in this city would sell for fully one 
fourth more than it now will, and rent in the same propor­
tion. As So result every one who had unimproved lots built 
on them, and our higher uptown streets presented the anoma­
lous spectacle of block after block of mere shells of houses 
rising like mushrooms with astonishing rapidity. Then w8.l\ 
the harvest time for the bricklayers, and the masons, and 
the carpenters, and their wages were $5 and $4.50 per day. 
But as soon as the financial trouble came-in fact, as soon as 
the strike began-work stopped, and as it has not been re­
sumed,and probably will not belor a great many J ears to come, 
to an equal extent, necessarily the trades thus depressed 
have suffered severely. On the other hand, the hatters, the 
bakers, the tailors, and all who contribute to human necessi­
ties, although their trade is dull, have undergone no heavy 
losses. 

The metal trades have been as severely affected as the 
building trades; and in general, it appears.that all those call­
ings whose work involves capital to be laid out have suffered. 
People are not poor for if they were, the fact would be ap­
parent among the carriage, pianoforte, cigar, and cabinet 
makers. For articles of luxury there is a fair demand,but not 
at high prices. The tendency is to economize and hold on to 
money, as witness the extremely large surplus in the hands 
of some of our city savings' banks, one institution having 
over four millions, another over two millions, and others 
over one million of dollars above their liabllities. 

The signs,on the whole,are encouraging,for habits of thrift 
and a persistent opposition to high prices will speedily bring 
down living expenses, from the unnecessarily high figure at 
which they now stand, to the rates obtaining previous to the 
war. And this done, and the purchasing power of wages in· 
creased, we may soon look for the return of substantial pros­
perity to our industries, 

-.�.-
THE DRAINING OF THE ZUYDER ZEE. 

In the year 1170 the waves of the ocean, driven by a hur­
ricane, broke down the dunes and dikes on the northern 
boundary of Holland, and, pouring in upon the low land, 
converted a thriving and populous rlistrict into an inland 
sea. There are scores of quaint and curious legends regard­
ing the submerged cities in the Zuyder Zee; and it is said 
sometimes that, when the water is still, the turrets and pin­
n&cles of the ancient buildings can be recognized protruding 
above the ooze and mud on the bottom. For seven centuries 
this great lake has existed; but long before the close of the 
present century, the islands of Ulk and Schokland, once 
hills, will again be hills, and where now the storms beat up 
waves, as high and as dangerous as any in the North Sea, 
will be a broad expanse of fields and pastures. 

There is no country in the world which possesses a greater 
interest to the engineer than does Holland. Her sea shores 
are lined with the great dikes built of Norway granite, tim. 
bers, turf, and clay, heaped up to a hight of thirty feet or 
so, and broad enough at the top for two wagons to drive 
a1reast. Over a billion and a half of dollars have been ex­
pended in making these vast embankments. The canals, 
which form a perfect network of waterways over the coun· 
try, are wonderfully substantial; so also are the country 
roads, with their triple line of trees, between the leafy 
arches of which one can drive for miles in the shade. But 
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the greatest of Dutch engineering work is the draining of 

the lakes, ninety of whick already have been converted into 
arable land. It took sixteen years of continuous operations, 

including three years of pumping by gigantic ellgines, to re­

move the water of Haarlem Lake, which covered an area of 

seventy square miles. Now, however, in the draining of 

the Zuyder Zee, a task has been begun which throws all 

previous undertakings far in the shade, and which, as a col· 

ossal piece of engineering, will take rank with the Suez 

canal and the Mont Cenis and British Channel tunnels. 
Th� Zuyder Zee covers an area of 1,200 square miles, 

about equal to that of Rhode Island, less Narragansett Bay. 

Of the provinces which constitute the Netherlands, North 
Brabant, Gelderland, Friesland, and Overyssel extend over a 
larger area. North and South Holland, Zealand. Utrecht, 
Groningen, Dienthe, and Limburg are all smaller. All the 
alea of the Zuyder Zee will net, however, be drained, it being 
the intention to remove the water from but 753 square miles. 

Of this total 73 square miles will be devoted to dikes, roads, 
and canals, leaving an extent of 680 square miles of arable 
land. The new province of Zuyder Zee will then rank tenth 
in point of size-Zealand and Utrecht being smaller-and 
will render Holland about one eighteenth larger than it is at 
present. 

The preliminary soundings have recently been made, and 
have shown most satisfactory results. With the exception 
of along the coasts and about the sand banks, the bottom of 
the lake is a deposit of 160 feet of clayey earth. This soil 
is rich almost beyond description. It may be used for crops 
for a century without impoverishment. We have been in­
formed that, at the time of the separation of Belgium from 
Holland, when for four years the countries were in a state 
of war, the frontier cities of Holland were protected by large 
inundated ditches. When peace returned, these bodies of 
water were drained, and the soil devoted to agriculture. The 
deposit precipitated even in so short a time resulted in en­
riching the land so that never before had it yielded such 
enormous crops, and even now that section is one of the most 
fertile in all Holland. Now, with 160 feet of the richest 
earth at his dispo�al, it may easily be imagined that, with 
his proverbial agricultural skill, the Dutch farmer will some 
day astonish the world with the extent and magnitude of 
the vegetable productions gleaned from the bed of the Zuy· 
der Zee. 

In a few months the plans for the whole work, now being 
made by Heer Leemans, of Kampen, will be submitted to 
the government, and operations will shortly follow. Tkese 
will last probably some sixteen years. Pumping will con· 
tinue for two years and eight months. The average depth 
of the lake in the portion to be drained is 14·4 feet. The 
volume of water to be lifted and discharged on the other 
side of the dike is 306 billion, 505 million cubic feet. The 
pumping machinery will aggregate a force of 9,440 horses, 
and will lift 158,850 cubic feet of water per minute, or 228,-
787,200 cubic feet per day of 24 hours. 

••••• 

ANOTHER OBNOXIOUS POSTAL LAW. 

Since the assembling of Congress, the people have patiently 
awaited the repeal of the obnoxious postal law, passed during 
the closing hours of the last session, the effect of which was 
to double the postage on transient newspapers,magazines and 
periodicals, books, and mei"chandise. It was generally un­
derstood that this much desired measure would early engage 
the attention of our representatives; but although the House 
has taken satisfactory action with moderate celerity, it still 
hangs in the Senate, having been referred to the Committee 
on Postal Matters, of which Senator Hamlin,the originator of 
he very objectionable law passed last winter, is the chair· 
man. This committee has been engaged in devising an en· 
tirely new schedule of rates for third class postal matter, 
which has r�cently been laid before the Senate by Mr. Ham­
lin. The act fixes the following rates: 

For distances not exceeding three hundred miles, one cent 
for each two ounces or fractional part thereof; for distances 
between three hundred and eight hundred miles, two cents; 
for distances between eight hundred and fifteen hundred 
miles, three cents; and for each additional thousand miles, 
one cent additional for each two ounces or fractional part 
thereof. A special rate is, however, proposed for transient 
newspapers and magazines, namely, one cent for every two 
ounces or fractional part thereof for any distance not exceed· 
ing one thousand miles; but for any greater distance,double 
this rate is to be paid. . 

The object of this discrimination is to relieve the govern­
ment of a portion of the expense involved in carrying the 
mails over long distances, in sparsely settled portions of the 
country, and thus to place the post office on a basis which 
shall more nearly approximate self-maintenance. This is 11.11 
that the most earnest supporter can urge in behalf of the 
bill, which otherwise is a marvel of stupidity and vexation. 
It is a retrograde measure, reminding one of the rates 30 years 
ago, when 6c., 12c.,18c.,and 25c. were the charges on letters, 
the rate depending upon the distance. But no intelligent 
person demands or expects the postal service, in which every 
body has an interest, to be self-sustaining like the Patent 
Office department, whose receipts are in excess of its expenses 
every year. In fact, there is no tax that the publia pay more 
willingly than that due to postal deficit; all they ask is that 
the department be economically managed, and that busi­
ness capacity be shown in making contracts for carrying the 
mails, etc. ; but no one desires to reduce the accommodation 
it affords to the public. 

The immediate effect of the proposed measure will bring 
chaos on all the postal affairs to which it relates. It pre­
supposes a geographical knowledge throughout the entire 
population, which never could exist. Not only must a man 

know the distance of every post office from his residence, 
but the distance of every post office from every other post 
office, else he could not stamp his packages correctly. As it 
would require a public of Zerah Colburns to keep such math­
ematical knowledge in their heads, tables will have to be 
prepared, and the people taught to use them; or else the 
postmasters, especialJy at large centers, will have to employ 
clerks for the express purpose of imparting the necessary 
information. Publishers and business houses mailing pack­
ages of papers, books, or merchandise will be put to vast 
inconvenience, for the distance of the destination of each 
packet will have to be determined before the required post. 
age stamps can be affixed. Then when errors are 
made, in prepayment, the post offices will be filled with 
periodicals and bundles retained for short postage; and the 
service will be put to more expense, in notifying the senders 
of the fact. 

The bill is fifty years behind the age. It is a retrogression 
to the earliest days of the existence of the post office. That 
system went out of existence when the ten cent postage to 
California was abrogated; and its principle was then scouted 
as an absurdity. The people want no more tinkering of the 
postal laws for the benefit of the express companies-a fact 
too plainly apparent. The immediate result of the law which 
it is now sought to repeal has been a large decrease in the 
receipts of the post office, for the government found itself 
left with the most unprofitable part of the service, the long 
distance carriage; while for short distances the people have 
used the expresses, whose rates are cheaper. 

The outcry which arose all over the land last winter, 
when the public appreciated the effEct of Senator ff. mlin's 
ill considered law, should have indicated to that official the 
drift of public sentiment, sufficiently well to have prevented 
his perpetrating the presf'nt blunder. The people feel that 
the mail is a great and useful vehicle for the dissemination 
of knowledge, and that it is, moreover, a valuable conven­
ience for the distribution of seeds and other light merchan­
dise among the agriculturists throughout the country. Sen­
ator Hamlin's bill should not pass; and the sooner Congress 
sets about fulfilling the will of the people, by simply r epeal­
ing the present unjust law and re.enacting the old one, the 
sooner will it merit the approbation of the public. 

••••• 

TO OUR SUBSCRIBERS. 

At this season of the year, many thousands of subscrip­
tions are renewed, and a large number of clubs comprising 
new names are formed; and we are happy to state that onr 
old patrons have never renewed their subscriptions at the 
commencement of a year more promptly, and we have never 
had so large an accession of new subscribers as have come 
to us since the 1st of January. 

If any person fails to receive the paper or any premium to 
which he is entitled, we would thank him to inform us at 
once. Notwithstanding the provision we had made for a 
large increase in our circulation, by printing several thou­
sands extra of the first ten numbers of the year, we find 
some of the editions already exhausted, which will prevent 
our sending complete sets of back numbers from the com­
mencement of the volume. The first six numbers can be 
supplied, and some of the subsequent issues, but, we regret, 
not all. If persons, when remitting their subscriptions, ex· 
press a wish for such back numbers as we can supply, those 
not out of print will be sent: otherwise, the subscriptions 
will commence from date of their receipt. 

Our mail clerks, wrapper writers, and folders are under 
special injunctions to write the subscriber's name and ad­
dress legibly, and to fold the paper neatly. We shall be glad 
to be informed if any one receives slovenly work of any kind 
from this office. 

It is our desire to give satisfaction to every person doing 
business at this office; correspondents should write over 
their own signatures, and give address legibly, enclosing a 
postage stamp. No attention is paid to inquiries if the name 
and address of the writer is not given. 

••••• 

DEFEAT OF THE SEWING MACHINE MONOPOLY IN 
CONGRESS. 

The Committee on Patents of the House of Representa­
tives has reported adversely on the application of A. B. 
Wilson for an extension of his patent for sewing machines. 
This is the celebrated {our motion feed now used by the 
Wheeler & Wilson and other machines. The dispatch to the 
Associated PreEs says that the application has been before 
Congreils for several years; and protests against the exten­
sion have been received, during that time, signed by nearly 
one million persons. All of the small sewing machine com­
panies, which had been required to pay a heavy royalty to the 
sewing machine combination composed of the four leading 
machine companies, have fought the extension savagely. 
This refusal will ultimately reduce the price of sewing ma­
chines very greatly, as soon as the four· motion feed becomes 
public property. The Committee say that the applicant has 
already made two or three large fortunes out of his inven­
tion, and that it is time now to give the public a chance. 
The testimony taken before the Committtee shows that the 
cost of making a sewing machine is not more than from $12 
to $15. 

This action of the House Committee defeats the scheme of 
the monopolists for the present session, bnt will not prevent 
a renewed attempt hereafter. 

••••• 

M. NOMAISON has devised a simple apparatulll for remov­
ing the bark from timber, an operation now commonly per­
formed only when the wood is in soak. He proposes a small 
steam generator which sends dry steam into a chamber in 
which the wood is enclosed. Under the influence of the 
steam, the bark easily peels off. 
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THE AQUEDUCT OF LA YANNE. 

An aqueduct, one hundred and thirty-five miles long, 
which is nearly, throughout its whole length, one solid miss 
of stone, a colossal monolith, may well be considered one of 
the engineering marvels of the century. Such is the great 
aqueduct which, toward the close of the late French Empire, 
was constructed to bring into Paris, from the Departments 
de l'Aube and de l' Yonne, the pure water of the La Vanne 
River. The greatest diffi 
culties met with in building 
the structure were found in 
crossing the forest of Fon­
tainebleau, a distance of thir­
ty-seven miles, entirely des­
titute of good building ma­
terial, and cut up by im­
mense hills of almost impal­
pable quicksand. To this 
section the bUon Coignet con­
struction, afterward contin­
ued t h r 0 u g h  nearly the 
whole work, was begun. As 
shown in the engraving, the 
Fontainebleau section is com­
posed of a series of arches, 
some of them as much as 
fifty feet in hight. Eight or 
ten bridges of large span 
(from 75 to 90 feet) are also 
included, all made of solid 
masses of beton Ooignet. The 
composition of this concrete 
was : For foundation and gra­
vel walls, sand and gravel 
equal parts, 5 ;  hydraulic 
lime 1, Portland cement i-, 
parts. For pillars, abut­
ments, etc., !land, and in 
some cases gravel, 4, and 
hydraulic lime 1, parts. The 
other portions were made 
from sand 4, hydraulic lime 
1, Portland cement from i­
to t parts. This concrete, pro­
perly dampened, was com­
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costs only four tenths of a cent per hour, while the gas costs Novel Vae of Apomorphla. 

1 35 cents. The rule in calculating the strength of light is Ed. T. Robinson, M. D., says : The report of the follow 
that it decreases as the square of the distance. ing case may be interesting to y our readers, so far, at least 

A pound of star candles costs 16t cents and burns 42 hours, as it suggests the value of the comparatively new remedy 
giving a soft, pleasant light, and,at 17 inches from an object, apomorphia, in a class of cases in which I have not heard of 
gives a light equal to a gas burner 4 feet from the object, I its having been used. On the 30th of November, lS75, I 
consuming 5 feet per hour. The calculations are as follows : was called to see a little boy, thr ee years old, who had, two 
The square of 17 inches is two feet. The square of 4 feet is hours previously, accidentall y swallowed a biconvex lens-
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shaped tin whistle. I found 
it lodged near the cardiac ter­
minus of the resophaius. 
The little fellow was suft'er­
ing considerable pain, writh­
ing his body when he at­
tempted the act of degluti­
tion, which act seemed irre­
sistible every few seconds. 
A small quantity of bread 
and water was given him to 
ascertain whether the reso­
phagus might be completely 
occluded. He rejected it al ­
most immediately, with no 
admixture of the stomach 
contents. I then administered 
hypodermically in his arm lJ2" 
of a grain of apomorphia. In 
three minutes, by the watch, 
the emetic quality of the drug 
was manifested by pallor. He 
was then placed on a bed, fiat 
on his belly, when, after three 
or four violent attempts. he 
in one heave emptied entire­
ly the stomach, the whistle 
taking the lead, and ringing, 
as it fell in the basin, prod u­
cing a most agreeable sound 
to the ears of the anxious mo­
ther, who before had but lit­
tle faith in my expedient. 
The whistle measured IT\ 
inches in diameter. The 
child, when seen an hour 
later, was bright and run­

bined in a mill of especial construction, and agglomerated I' 16 feet. That is to say, the quant.ity of light from gas must 
at once in molds at the spots needed. be in the proportion of 16 to 2, or of S to 1, to make the gas 

• Ie. • and candle light equal at the distances given above. From 
IMPROYED WATCHMAKER'S LATHE. ; which it appears that, for reading and many other uses, can-

ning about as well as ever.-Medical Record. 
.. . .  

T h e  Total Solar EcUpae oC September 1 '2'-1 8 ,  1 8 '2'6. 
The track of totality in this ecli pse is wholly upon the Pa­

cific Ocean, and in such course that only two or three small 
islands or reefs appear to be situated near the central line. 
Using the Nautical Almanac tlements, which are almost 
identical with those of the American Ephemeris, wherein the 
moon's place is derived from Peirct" s Tables, SI. Matthias 
Island, west of Admiralty Islands off the northeast coast of 

In the improved watchmaker's lathe, illustrated in the ac- dIe light of the same power costs only one third as much as 

companying engraving, the novel features consist of an ad- gas. 
justable bed, the hight of which, in relation to the centers, • .  e. e 
may be varied to suit different kinds of work, an adjusting 
tail stock, and an attachment for cutting gear wheels and 
pInIOns. Figs. 1 and 3 are side elevations of the lathe ad­
justed for turning ; in Figs. 2 and 4 an end and 
a side elevation are shown, exhibiting the ad­
justment for gear cutting. 

The stationary part, A, of the lathe carries 
the live spindle, B, and supports the bed, C, 
which is clamped to it by T-headed bolts, D, so 
as to be raised and lowered by the adjusting 
screw, E. The tail stock, F, is pivoted to the 
end of the bed by the clamp bolt, G, so that it 
may be turned down out of the way, as in Fig. 
2, when not required for use. When said stock 
is in working position, a block, H, is screwed on 
the bed in order to adju!!t the center, J, in line 
with the live center, through the screw, K, on 
said block acting against the stud, L. The 
screw, I, also secures the tool rest, M, and the 
bed, N, for the slide, P, which carries the gear­
cutting center, R, to be worked backward and 
forward to feed the blank to the cutter. Said 
slide is operated by the hand lever, Q. The 
template, S, is fastened by a lever latch, T, 
working into notches in the edge. There is a 
pointer, U, to gage the gear-holding centers to 
the rotary cutter in setting the bed, N, and 
slide, P. 

The cap, V, for holding the live spindle in 
the bearing of the head stock, is hinged to the 
stock and fastened with a single screw, W, to 
facilitate the changing of the mandrels, two or 
more of the latter with different centers or at­
tachments being employed for different kinds 
of work. 

Patent pending through the Scientific Ameri­
can Patent Agency. For further information 
address the inventor, Mr. Daniel M. Williams, 
Calvert, Robertson county, Tex. 

.. _ -
Comparative Coa' oC Gaa and Candle 

Licht. 

Eight star candles give as great a quantity of 
light as a gas burner consuming Ii to 6 feet per 
hour. The cost of 5 feet of gas,at prices charged 
in Louisville, Ky . •  is 1 '35 cents. That 01 the 
candles is 8 '2. Therefore, to produce the same 
quantit.y of light in a parlor, the gas is cheaper 
than candles. But counting in another way, can· 
dIe light is greatly cheaper than gas. Thus a 
candle placed on a table, one foot from a book, 
gives twice as much light to the reader as a 
gas light placed four feet above the book. By 
this comparison it will be seen that the candle 

STAINS inside of wine decanters can be removed by put­
ting in a handful of chopped raw potato, with some warm 
water, and shaking briskly. 

WILLIAIIS' WATCH.AKER'S LATHB. 

New Guinea, is traversed by the central track 
of the shadow, with the sun at an altitude of 5° 
at 6h.16m. A.M on the lSth,local time. Thence, 
skirting Ellice Islands, it passes between the 
Fijis and the Samoan or Navigator group to 
Savage Island, in 170' west of Greenwich, lati­
tude 90° south, which is apparently the only 
spot where totality may be witnessed under any­
thing like favorable conditions, and even here 
the duration of totality is less than one minute. 
The after course of the central line does not 
encounter any land. 

In the northern of the two large islands of 
the Fiji group (Vanua Levu) 169° east, a partial 
eclipse will occur, commencing at 7h. 47m. A.M., 
44° from the sun's north point towards the 
west, for direct image, and ending at 10h 16m., 
maitnitude 0 ·S6. In the larger island of the 
Navigator group, Savaii of the Admiralty 
Chart, there will also be a partial eclipse, 
though nearly approaching totality; eclipse be­
gins Sh. 23m. A. M. at 53° from the sun's north 
.'oint towards the west, and ends at l1h. 2m. , 
magnitude 0 -97. 

Assuming the north point of Savage Island 
to be in 169° 4S' W., with lSo 55' south lati­
tude, a direct calculation gives a total eclipse 
commencing at 10h. Sm. 6s. A.M. local mean 
time, and continuing 57 seconds with the sun 
at an altitude of 5S' ; the first contact of the 
moon with the sun's limb at Sh. 4Sm. A. M , 49" 
from his north point towards west for direct im­
age ; and the end of the eclipse at l1h. 29m . 

In New Zealand the eclipse attains a magni­
tude of about 0'5 at Auckland, greatest phase 
at 9h. lSm. A.M. ; towards the extremity of the 
sonthern island about Otago, one third of the 
sun's diameter will be obscured about 9h. 12m. 
local time. A partial eclipse between similar 
limits will be visible on the ea!t coast of Aus­
tralia and in Van Diemen's Land.-Nature. 

- _ .  
ACCORDING to experiments by M .  Rudorff, on 

cold produced by solution of 20 different salts, 
the two which give the greatest lowering of 
temperature were sulphuretted cyanide of am­
monium and sulphuretted cyanide of potas­
sium : 105 parts of the former dissolved in 100 
parts water, produce a lowering of temperature 
of 31 '2° ; and tao parts of the latter, in 100 
parts of water, &II much as 34'5°. 
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IIAGNETO·ELECTRIC IIACHINES. 

LEOTURB DELIVERED AT THE STEVENS INSTITUTE OF TECHNOLOGY t BY 

PROFESSOR GEORGE 11'. BARKER, OF THE UNIVERSITY OF PENNBYL" 

VANIA . 

It will be remembered, from the previous lecture (see page 
181, current volume), that every magnet is surrounded by a 
field of force, consisting of lines of force proceeding from it 
in every direction ; and that whenever thfse 
lines are traversed or cut by a conductor, a cur­
rent of electricity will be developed in the lat­
ter, which is the more powerful the more nearly 
the lines of force are cut at right angles. This 
is the principle of the magneto· electric machines 
to be described. It may not be superfluous to 
define a magneto-electric machine as one in 
which magnetism is used to produce electricity , 
while an electro magnetic machine is one in 
which electricity is used to produce magnetism . 

J titutifit !mtritau. 
first machine made in America ; and from this time on, 
greater power was sought by the multiplication of parts. 
Stohrer, of Dresden, used three magnets and numerous coils, 
and, finally, Professor Nollet constructed an immense ma­
chine containing no less than 56 magnets, between the poles 
of which numerous bobbilllil or coils were revolved by steam 
power. With 300 revolutions a minute, an electric light was 

nets, as they occupied much less space, and made a more 
compact machine. This result was favored still more by 
the invention of the Siemens armature in 1857. This was a 
new device for cutting the lines of force, in the place of 
the revolving coils or bobbins. It consists of a long soft 
iron bar, a croBS section of which is shown in Fig ,  
2 .  The grooves represented there serve for the recep-

tion of the insulated wire, which is wound 
lengthwise over the bar. In order to use this 
new form of armature, the electro-magnet, be­
tween the'poles of which it revolves, is made long 
and flat, as in Fig. 3, which represents the Wilde 
machine with the Siemens armature. A small 
mBllnet on top induces a current of electricity in 
the wire of a small armature, which in turn 
charges the large electro-magnet below, and pro­
duces a powerful current in the wire of the large 
armature. There are two of these machines in 
this country, one in Boston and one at the print­
ing establishment of Frank Leslie, in New York. 
The latter is driven with a velocity of 1,800 revo­
lutions per minute, and the current derived from 
it will electrotype several plates of his paper in 
twenty minutes. It is also used as a source of 
of electric light for photographing on cloudy 
days. 

In 1831, Faraday proved the conversion of 
magnetism into electricity, by using a flat iron 
ring having on both sides a carefully insulated 
coil of wire. Un passing a current through one 
coil, a galvanometer needle connected with the 
other coil was deflected . Now, this could only 
be effected by an induced current, and this cur­
rent could only be due to the magnetism pro­
duced in the iron ring by the first coil-a result 
which Faraday undoubtedly foresaw when he 
constructed his apparatus. 

The principle of this discovery was then shown THE GRE AT ELECTRO-MAGNETS AT THE STEVENS INSTITUTE. 

But a yet further improvement was made in 
this machine. Siemens and Wheatstone PJ O­

posed to do away with the small magnet entirely. 
That looked very much like perpetual motion, 

by the lecturer by introducing a very small magnet into a 
small coil of wire connected with a galvanometer needle, 
which was projected on the screen by means of the lantern. 
It was observed that the needle was deflected in different di­
rections, according as one or the other pole of the magnet 
wail introduced into the coil, or as one or the other end of 
the coil was selected for the introduction of the magnet. It 
was further observed that the effect was produced only at 
the instant of introducing and at the instant of removing 
the magnet from the coil. Here, then, we have the cond i 
tions requisite for the construction of a magneto-electric 
engine. We know that the lines of force must be frequently 
cut at right angles, and the whole problem becomes a me­
chanical one : How can it be done to the best advantage ? 

Fig. 1.-CLARK'S MAGNETO-ELECTRIC MACHINE. 

So soon as the year fol lowing Faraday'S discovery, Pixii , 
an instrument maker of Paris, made a magneto-electric en­
gine for the celebrated Ampere. In this machine, the steel 
magnet revolves on a vertical axis bel ow two coils of wire 
containing soft iron cores. The electrical current induced in 
the wire was strong enough to decompose water, melt thin 
platinum wire, and replace the battery in all respects. 

The same year (1832), our distinguished countryman, Jo. 
seph Suton, long employed in the Philadelphia Mint and 
the United States C08.3t Survey, used a stationary horizontal 
magnet, and revolved a series of four coils before its poles 
As Professor Joseph Henry had observed marked differences 
of effect with different thicknesses of wire, Sax­
ton made two of his coils of fiue and two of 
coarser wire. Now when the coils revolve be­
fore the poles of the magnet, currents in oppo ­
site direction are induced in them in the two 
halves of their revolution ;'and in order to throw 
these opposite currents in one direction, he in­
vented a commutator, consisting essentially of 
double points of metal, connected with the axis 
of rotation, and making connection by dipping 
into a cup of mercury, so as to carry off each 
current before the next is produced. In other 
machines, the same is effected by insulating, on 
the axis of rotation, all but two strips, connected 
with the coils, and carry ing off the current by 
means of metallic springs pressing against it. 

As Saxton did not publish a description of his 
machine, although he had it exhibited in London 
for a long time, Clark, a Loudon instrument 
maker, brought out, in 1836, the machine repre­
sented in Fig. 1, which is in its principles a copy 

obt&ined from it, equal to 75 carcel burners or 500 candles, 
at a cost of 30 cents an hour. It had taken, before, 226 Bun­
sen cells to produce the same light, at a cost of $2.:10 an 
hour. The lighthouse of Cape La Haye, near Havre, is fur­
nished by this machine, and the Jights on the British Coast 

Fig. a. -WILDE'S MACHINE, WITH SIEMENS' A RMATURE. 

are made with the Holmes improvement of the same mao 
chine. 

It was plain that no further improvement was possible In 

Fig. 4.-COIL OF GRAMME'S M ACHINE. 

the direction hitherto adopted, as there was a practical limit 
to the amplification of parts. It was then remembered that 
the magnetic field of an electro-magnet was much more pow­
erful than that of a permanent one, and that electro-mag­
nets could with advantage be substituted for ordinary mag-

of Saxton's, with the exception of the commu- ���;;�;:��==:3�:Z:�:2�b��==�� tator. �..;"". -
In the next place, Page took two magnets and 

revolved his coils between them. This was the Fig. 5. -GRAMME'S MAGNETO-ELECTRIC MACHINE. 

What is there to start the machine ? There is al ways enough re­
sidual magnetism left in the armature, when the machine has 
once been started, to produce a feeble current of electricity ; 
and if this is made to flow into the wire surrounding the 
large electro-magnet, it will charge it sufficiently to increase 
the current by which it is supplied. In this way, the large 
electro-magnet soon gains its full strength. The principle 
of such machines is, thArefore, to divert a portion of the in­
duced current back into the electro· magnet, and use the re­
mainder for outside work. 

Ladd, a London instrument maker, constructed a machine 
on this principle, which received the first prize at the Paris 
exhibition of 1867. 

The next improvement was made by Professor Pacinotti, 
of Plsa, who made his armature in the form of a ring, so 

Fig. 6.-IMPROYED FORM OF GRAMME'S MACHINE. 

that the current should always flow in one direction. It 
consisted of a ring of soft iron, surrounded by insulated 
wire, and revolved between the poles of the existing magnet. 
The current was tapped and carried off half way between 
the poles. 

This fonn was almost forgotten, when, in 1871, M. Gram­
me, a furniture dealer and general tinker of Paris, was led 
to construct a machine by studying one that had been 
brought to him to mend. The principles involved are of im· 
portance, as they led to the most perfect instrument of the 
kind yet invented. Conceive, as was I5hown by the lecturer, 

that a bar of soft iron, surrounded by insulated wire, is sub­
j ected to the influence of one of the poleil of a perma· 

nent magnet, say the north pole. Let this mag­
net be passed ' gradually over the length of it. 
Then there will be produced a south pole in the 
bar wherever the magnet happens to be, begin­
ning at one end and stopping at the other. At 
the same time a continuous current will flow in 
the coil as long as the motion lasts. Now, sup ­
pose thi!l bar with its coil to be made in a ring 
and revolved before one pole of a magnet, and we 
have the same conditions in the best available 
form. If such a ring be revolved between the two 
poles of a magnet, however, they will act on it in 
opposite directions, and the currents so formed 
will constantly tend to neutralize each other at 
two points half way between the poles. In order 
to utilize both currents, it is only necessary to tap 
the neutral points by means of conducting wires. 
Fig. 4 shows the method of winding the coils adop­
ted in practice. The wire, B, is divided into sec­
tions, say of 300 turns each, but there is no break 
in passing from one section to the other. A loop 
of the wire only is left exposed ; and this is con­
nected with a copper conductor, R, bent at right 
angles so as to pass through the ring. When the 
ring is revolved, several of these conductors touch 
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two metallic rubbers or brushes, by which the current is car­
ried off. The rubbers or brushes are so arranged as to be 
always in contact with more than one of the conductors. 

The original Gramme machine, which was exhibited be­
fore the French Academy of Sciences by M. Jamin, is repre­
sented in Fig. 5, in which the circular armature already de­
scribed was revolved by hand:between the poles of a perma­
nent magnet. Since that time M. Gramme has made a great 
many important changes and modifications in his machine, 
the most notable of which are the substitution of electro­
magnets for permanent ones ; the adoption of the dynamic 
principle, as it is called, of starting the machine by its own 
residual magnetism ; and the adaptation of a single armature 
to the purposes both of electroplating and the electric light. 
Fig. 6 represents the latest form of this machine. It is the 
one which was used by the lecturer. Its dimensions are 22 
inches in every direction and its weight is 500 lbs. 

This machine was driven by means of the engine in the 
workshop of the Institute in the basement below, the belting 
passing through the floor of the stage. The electric light so 
produced was of intense brilliancy. A dynamometer was at­
tached to the instrument in order to measure the power used, 
and a class of Institute students was in attendance to take 
notes. They also studied the photometrical measurements 
made, to determine the intensity of the light. Their notes 
will be worked out with the greatest acc·uracy. 

For the photometrical measurements, the lecturer placed 
the electric lamp in the rear of the hall, some 60 feet away, 
and caused it to cast a shadow of the pointer he used to show 
the parts of apparatus exhibited, on the screen. Then, on 
taking a standard candle and causing it to cast another shad ­
ow of the same object, he carefully approached the candle to 
the pointer until the intensity of the shadows was the same. 
Supposing this distance to be 2 feet, then will the light of 
the electrical lamp be to that of the candle as 22 is to 602 , 
which is as 1 to 900 ; or in other words, the electric light yield­
ed is equal to 900 candles. The actual light obtained, how­
ever, was still more powerful. 

Professor J ulins Thomsen, of Copenhagen, by an ingen­
ious method of converting the light rays into heat, has cal­
culated the mech�nical equivalent of light (that is, of a stand­
ard candle) to be equal to 13 '1  foot pounds per minute. 
N ow, as one horse power is 33,000 foot pounds, the theoreti­
cal maximum amount of light obtainable from one horse 
power is 3 -itt O or 2,518 candles. In practice, the lecturer 
obtained in round numbers about 1 ,000 candles per horse 
power. The best effect was obtained when the carbon points 
were -f1f of an inch apart 

The lecturer in the next place threw on the screen a mag­
nificent image of the carbon points, and showed the spectra. 
of the solid and of the vapori2led carbon. He concluded his 
lecture by removing the belt, which connected the machine 
with the engine, and connecting the powerful battery in the 
basement of the Institute with the brushes of the machine. 
The latter immediately began to rotate with great rapidity, 
and it was stated that 70 per cent of the power could thus be 
utilized. 

The same machine has also been used by President Mor­
ton to exhibit all the experiments connected with a lecture 
on spectrum analysis to his clasi at the Institute, and so con­
venient did it prove that scarcely an hour was required to 
prepare all the requisite apparatus. C. F. K. 

• . •. e 
The Iron Works of the Volted States. 

We are indebted to the American Iron and Steel Associa · 
tion, Phil adelphia, Pa. , for a copy of their "Annual Directory " 
of the iron and steel manufacturing establishments of this 
country. It is an important and valuable document , giving 
particulars in detail of all establishments connected with the 
above industries. The following is a general su=ary : 

Whole number of completed blast furnaces,Jan. 1, 1876 . . 
Annual capacity of all the furnaces, In net tuns . . . . . . . . .  . 
Wbole number of rolling mills, Jun . 1, 1876 . . . . . . . . . . . . . .  . 

Whole number of single puddling furnaces (each doublc 
furnRce c:mnting as two single ones) . . . . . . . . . . . . . . . . . . .  

Total annual capacity of all rolling mills in finished iron, 
net tuns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Annual capacity of all the rail mills, in heavy rails, net 
tuns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N u mber of Bessemer steel works, Jan. 1, 1876 . . . . . . . . . . . . 

Annual capacity in ingots, net tuns . . . . . . . . . . . . . . . . . . . . .  . .  

Number of Bessemer converters . . . . . . . . . . . . . . . . . . . . . . . . . 

Number of open hearth steel works, Jan. 1, 1876 . . . . . . . . .  . 

Number of open hearth furnaC'es . . . . . . . . . . . . . . . . . . . . . . . . . . 
Annual capacity in ingots, net tuns . . . . . . . . . . . . . . . . . . . . .  . . 
Number of cruci ble and other steei works, Jan. 1, 1876 . .  . . 
Annual capacity of merchantable stecl, net tuns . . . . . . .  . 
Of which there are of crucible stecl, in net tuns . . . . . . . .  . . 
Number of Catalan forges, making blooms direct from 

th e ore, Jan. 1, 1876 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Annual capacity in blooms and billets, net tuns . . . . . . . . . .  . 
Number of bloomaries, Jan. 1, 1876, making blooms from 

713 
5,439,230 

332 

4,475 

4,189,760 

1,940,300 
11 

500,000 
24 
16 
22 

45,000 
39 

I80,2fJO 
45,000 

39 
59,450 
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Small Euglnes for AlI:rlcultural Purposes. 

To the Editor of the Scientific American: 

As many of your readers are interested in the performance 
of small engines, I will tell you what we have accomplished 
with one, diameter of cylinder of which is 3 inches, and 
J ength of stroke 5t inches. I can only give you the amount 
of work done, as we have neither steam gage nor water glass. 
On February 2, we threshed 239 bushels of oats inside of 5t 
hours. The thresher was 120 feet from the engine, and was 
driven by t inch seagrass rope from engine to idler, thence 
by 3 inch belt to thresher. The snow drifted on to the en· 
gine so that it was nearly covered : the parts that were hot, 
however, kept the snow thawed. The boiler is of our o wn 
desie-n, built entirely of 1 inch gas pipe, and has about 50 
feet of heating surface. I have taken your paper for years, 
but I have never seen any design at all like this one. It works 
to a charm, does not leak a drop, and will stand immense 
pressure. It holds but 3 pails of water, and is as easily 
managed as any 36 or 40 horse shell boiler ; and I have had 
some experience with such sizes. We have designed a pump 
expressly for this boiler, and I will venture to say it cannot 
be beaten for one holding so small a quantity of water. The 
amount of fuel used in threshing the grain abovementioned 
was 4t cords of old rails, cut to two feet lengths. The en­
gine made about 300 revolutions per minute, working steam 
at full stroke. I can give you no better data, but I think 
the results are hard to beat. We are farmers and not ma­
chinists, but we have constructed the entire engine and 
boiler. L. COOPER. 

Cortlandville, N. Y. 

Photo Suggestions. 

We have long been flimiliar with the fact that telescopic 
images may very easily be produced in the camera by the 
simple expedien t  of mounting a small camera upon the eye· 
piece end of the telescope, the degree of amplification de­
pending upon the distance bet ween the eyepiece and the sen­
sitive plate. As might be anticipated, the amount of angle 
included is exceedingly small, the object glass of a telescope 
being corrected only for axial rays ; and indeed, owing to the 
tube, the transmission of an oblique ray would be quite im­
possible. 

It may not be generally known that, by means of an opera 
glass used as a camera obj ective, a greatly enlarged image of 
any view to which it is presented may be obtained. Owing 
to the shortness of the tube. and to the optical principles in­
volved in the formation of a large image by means o f  an ob­
jective when used in conjunction with a concave eyepiece, 
this form offers advantages, in the production of a directly 
magnified ima.ge, not possessed by the ordinary telescope. 
We recently made several experiments with an instrument 
which, owing to its expense and the niceties involved in its 
construction, is very seldom manufactured. It has a short 
body, about fOllr inches in length, but possesses very great 
magnifying pow ers, attributable to its construction. It is 
comprised of three triplet lenses in each tube : an object 
glass of large diameter and short focus-not plano-convex, 
but rather as the form known as crossed ; a center bi-concave 
triplet of large diameter and great curvature ; and a plano 
concave triplet ey epiece, the flat piece being next the eye. 
This form of tube, when used as an objective for the camera, 
produced images of great sharpness in the axis, the sharp­
ness being more extended than we have seen it with any 
other form. By means of this instrument we obtained an ex­
cellent and sharp photograph of the sun three inches in di­
ameter.-Tlw British Journal of PlwtographlJ. 

• • • • • 
Preparing Relief Blocks froOl. Photographs. 

A German process for getting surface blocks from photos, 
to be printed by letterpress process, is : Take a piece of look­
ing glass about 2t inches larger all round than the original, 
and pour on it, in the dar], room, the result of 1 oz. bi· 
chromate of potaiih in 15 ozs. water, put over a slow fire, 
and add gradually 2 ozs. of fine gelatin. When dissolved 
and at boiling point, strain through a fine linen rag. 

pig Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Annual capacity in blooms, net tuns . . . . . . . . . . . . . . . . . . . . . . . 

The plate must be placed in a horizontal position. Spread 
all over with a fine broad brush. Give fresh layers till the 
film reaches about a line and a half thick. Let dry for two 
or three days, and keep from the light. Take a glass posi . 
tive from the negative of the original ; place the prepared 
plate in contact with it in the printing frame. Remove to 
the dark room ; pour over tepid water till fully developed. 
Dry with filtering paper, paint over with glycerin, and wipe 
off also with filtering paper. Develop the relief upon the 
plate ; its subsequent treatment need not be effected in the 

59 
dark. To make the plaster mold, mix fine plaster of Paris 60,200 

••• • • 

A New- Mucilage. 

The Journal de Pllarmacie states that if, to a strong solu­
tion of gum arabic, measuring 8t fluid ozs. , a solution of 30 
grains sulphate of aluminum dissolved i oz. water be added, 
a very strong mucilage is formed, capable of fastening wood 
together, or of mending porcelain or glass. 

• ••• •  

A NEW nickel-plating solution, said to yield beautiful re­
sults, is prepared by mixing the liquid obtained by evaporat. 
ing a so�ution of t oz. nickel in aqua regia to a pasty mass 
and dissolving it in l Ib. aqua ammonia, with that obtained 
by treating the same quantity of nickel with a solution of 2 
ozs. cyanide of potassium in 1 lb. of water. More cyanide 
renders the deposit whiter, and more a=onia renders it 
grayer. 

with spring water in two vessels, to the consistence of oil in 
one, of thick cream in the other. Hold the plate in the hand, 
pour over it the thinner solution, tap the bottom of the plate 
gently with the hand to prevent air bubbles. Place the plate 
horizontally upon the table, and pour the thicker solution 
over to a moderate hight. Leave it to settle and dry for 
some 16t hours. Cut away the thin edges of the gypsum 
with a knife. Separate the plaster mold gently from the re­
lief plate. Pour stereo metal into the mold, and a printing 
plate will be the result. Rectify defects with. flne-pointed 
tools in the plaster mold previously to casting. 

••• •  

ACCORDING to 1\1. Tisserand , the French Inspector General 
of Agriculture, milk will yield more butter and cheese when 
the pans are set in an apartment where the temperature is 
not higher than 32° Fah. 

We ighing Light. 

The London Times gives the following description of  Mr. 
William Crookes' new apparatus for weighing a ray of  light : 
In a tube in whicn a vacuum has been produced, a very fine 
thread of glass Is suspended by both ends, lind at one part 
of it is a small cross thread, to which is attached a disk of 
pith with one side blackened. At the j unction of this cross 
piece is a small circular mirror, so arranged that a ray thrown 
on it from a lime light shall be reflected on to a graduated 
scale, and any twisting of the glass thread shall be thus re­
corded . At one end of the glass thread is a turning disk 
and a Harding's counter, outside the tube. The light to be 
weighed is allowed to fall on the pith. This, as in the sim­
ple radiometers, i3  repelled, and its motion causes a torsion 
of the glass thread and a motion of the mirror spot along the 
scale. The turning disk is employed to unwind the thread 
against this action, the mirror spot going back to zero on the 
scale. The counter tells the degree of torsion the glass 
thread has undergone by counting the amount of unwinding 
required. Then a l ittle iron weight, the one hundredth of a 
grain , whi ch is within the tube, is lifted by a magnet on to 
the cross bar ; its weight causes a torsion, the mirror spot 
travelil along the scale, and the unwinding is performed as 
before. A candle placed six inche� away from the pith was 
found to give 1 ,628 de grees of revolution, and the little iron 
weight 10,021 degrees. The candle l ight is therefore calcu­
lated to weigh 0 00172 gra\ns. Mr. Crookes has made expe 
riments on the sun's light, and has worked out some calcula­
tions on it It is equal to 32 grains on the fquare foot, 57 
tuns on the square mile, or 3,000,000,000 tuns on the whole 
earth. 

There are t wo practical applications of this discovery which 
bid fair to be of considerable scientific value. The first is its 
employment as a photometer. If, for instance, the candle 
light above noted weighs 0 '00172 grains, that weight could 
be made to cause a certain deflection of a dial finger. With 
this might be compared the deflection caused by any other 
light, and thus the intensity of one illuminator conve­
niently measured by the other, used as a standard. Mr. 
Crookes tried this .  and found that a correspondence between 
the light of a candle flame and that of a gas burner took 
place when the candle was 48 inches and the burner 113 
inches distant. Consequently the light of the burner 
equaled in intensity that of 5t candles. This gives a way of 
testing any burner, the deflection due to the light of which, 
when good gas is employed, is previously known. If th'l 
deflection should fall short, then gas of poor quality would 
be presumed. So also the varying intensities of sunlight 
might be measured, and this would prove a valuable addi· 
tion to meteorological records. 

• •• • • 

NeD Lion Palace, Zoologleal Gard ens, L o n d o n .  

The lion palace is two hundred and fifty feet long out­
side and two hunered and twenty·seven inside ; the width 
of the asphalt pavement in front of the dens is thirty-six 
feet, the height is  thirty-four feet. There are altogether 
fourteen d ens, four large om s, one at either end, and two in 
the center ; they are twenty feet long by ten feet wide, the 
smaller are about twelve feet square. The supports to the 
roof are varnished wood, such as is seen in new churches, 
and the blue tint g iven to the ceiling gives a general l ightness 
tc the whole edifice. The floors of the dens are sloped to­
wards the front, and just outside, in front of the whole series 
of dens, there is a trough which has a constant flow of water 
running through it, so that the cleanliness and the comfort 
of the animals have been provided for in every possible way. 
The ventilation and warming apparatus is most perfect. 

The following is a list of the animals : No. 1 ,  " The 
Shah," a Persian l ion ; No. 2, lioness, East Indies ; No. 3, 
Indian leopard and a Nubian lioness ; No. 4, Indian leopard ; 
No. 5, clouded tiger ; No. 6, three Mexican pumas ; No. 7, 
two lionesses and one lion, born in menagerie, July 8, 1872 ; 
No. 8, Indian tiger ; No. 9, Indian tiger ; No. 1 0, American 
jaguar ; No. 1 1 ,  South American jaguar ; No. 12, three tiger 
cubs, about ten mouths old ; No. 13,  Indian tiger ; N n. 14, 
Indian tiger. 

There is a considerable echo in the building, and the 
splendid roar of the lion can now be heard in all its true 
grandeur. 

• • •• •  

Anthracite Coal Prices i'or 1 8 16. 
By a combined agreement among the anthracite coal com · 

panies, the rates for 1876 agreed upon, to consumers only, 
for lump, steamer, bruken , and chestnut sizes, free on board, 
at any of the shipping ports in the vicini ty of New York, 
are as follows : 

Lump . 
March and A pl'i l . . . .  . .  $4 20 
May . . . . . . .  . . . . 4 2ii 
.June . . . . . . . . . . . .  4 30  
July . . . . . . . . . . . . . . . . . . . . . . . . . .  4 35  
August . . . . . . . . . . . . . . . . . . . . .  4 40 
September . . . . . . .  . . . 4 45 
October. . . . .  . . .  . .  . .  . 4 50 

Steamer. 
$4 30 
4 35 
4 40 
4 45 
4 50 
4 55  
4 60 

November . . .  . . . . . . .  4 55 4 65 
December . . . . . . . . . . . . . . . . . .  4 60 4 70 

llrokcn . Chestnut . 
$4 40 $4 30 

4 i5 4 35 
4 50 4 40 
4 55 4 35  
4 60 4 50  
i !i5 4 55 
4 70 4 60 
4 75 4 85 
4 80 4 00 

and at thirty. five cents per tun less free on board at Port 
Richmond, Pa. , except for chestnut coal, which may be sev­
enty cents per tun less than the New York free on board 
price : It being provided tnat all such contracts shall be made 
in writing prior to April 1 , and that no commissions or allow­
ances of any kind be made thereon, and that no such con­
tracts be made  with any other than a consumer of coal. 

• • ••• 

CAMPHORATED oil is highly recommended as a furniture 
polish. This is simply sweet oil in which gum camphor is 
dissolved. The camphor serves the additional purpose of 
driving away moths. 
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PRACTICAL l'IIECRANISM. 

BY JOSHUA ROSE. 
NUM"ER XLIV. 

TO MARK OFF THE DISTANCE BETWEEN THE CENTERS OF 
TWO HUBS OF UNEQUAL HIGHT. 

to neatly fit one of the holes in the end of the arms or levers, on the lathe or machine. We may here also note that the 

and being marked shaner in length than is the length of the length of those lines is often too short, in consequence of the 

lever hole into which it fits. B is a washer, turned to fit shortness of the work, to form a very accurate guide for the 

easily to the diameter of A, and C is a collar, solid with A. setting. To obviate this difficulty, the machinist should first 

D is a stem, turned parallel and true ; and it iSl a little less in chuck the work by one of the lines, and then perform all 

length than the thickness of the chuck plate upon which the the duty necessary at that chucking. Then, in the second 

When the hights of two hubs are unequal, as shown in Fig. 
222, the distance required being that from A to B, we must 
make the necessary allowance (in the distance at which we 
set the compass or trammel points) for the difference in 

1 1I1·r---------------------�1 
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arm is to be held while the holes are being bored. Upon 
each end a scrllw is provided to receive a nut. The use of 
this stud is as follows: Upon the chuck plate of the lathe or 
boring machine, and at the requisite distance from the center, 
is bored a hole to receive at a close fit the plain part, D, of 
the stud ; and into this hole that end of the stud is fastened 
by means of a nut. One end of the lever or arm (being bored 

hight of the surfaces upon which our circles are to be marked, i to fit the part, A, of the stud) is placed thereon, the stud 

from the body of the lever or arm. If the arm is to be ' being bolted to the chuck plate while the hole at the oppo­

finished along its whole length, it is  better to mark off the II site end is being bored : thus �nsuring that the holes are ex­

body of thf' arm first, which we perform as shown in Fig. actly the same distance apart m all the levers. The manne r 

223. Setting our work upon the table, A, and wedgiJllg it as I of c�ucking is shown in Fig. 227, in which A represents a 

shown, we mark off with the scribing block the lines, C C portlOn of the chuck, B the lever or arm to be bored, C the 
stud, and D D the p lates bolted against the chuck so tha 
their ends contact with the stem of the work to prevent i 

lJ _.-.-=-=._==--====:;:!!: 

and D D, making their distance apart the thickness of stem 
required, and leaving about an equal amount of metal to be 
taken off each face. We then mark off the hight of each 
hub face, measuring from the line, C, and scribe a line 
around each hub face as far ag the scriber point will allow. 
We next mark off (with a square, resting against the sur­
face of the m!l.rking.off table) the lines, E and F, marking 
them as near the center of the hub as the eye will direct : 
their use being simply as guides in setting the work in the 
lathe or machine. These lines being dotted with a fine cen· 
terpunch, to prevent their becoming obliterated, we next 
measure the hight of the face, G, and that of the face, H, . from moving sideways during the operation of boring. T h" 

both from the line, C. I use �f this stud, �odified in shape to SUi: the work, is �l s
.
O 

We now turn to the marking.off table, and on its surface apphed to the turnmg of cranks, eccentncs, and other SImI· 

draw a straight line a little longer than the length of our 
l
Iar work, requiring unusual exactitud e in the positi('u of a 

arm or lever, as shown in Fig. 224, the lines, A A A A, re. ; hole or holes, or of a diameter in its position relativt  t. "' a 

presenting the outline of the marking-off table, the line, B, ' hole. 

representing the hight of the hub from its surface, G, to the I To mark off a crosshead in which one hole requires to be 

..---_____ }t�·.221. 
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line, C ,  in Fig. 223, and the line, B, representing the hight of 
the hub from its surface. H, to the line, C, in the same figure. 
The two lines, B and D, are to be struck at right angles to 
the line, C, and the distance between them (as denoted by the 
dotted line, F) being the required distance from center to 
center of our lever. These lines being drawn, we have only 
to set our compass or trammel points to the length of the 
dotted line, E, to be able to mark off the correct distance 
apart for the centeTs of the circles to be marked on the faces 
of the two hubs. Proceeding, then, we pl ace our lever on 
the marking. off table in the position sl;o lVn in Fig. 225 ; and 

after putting a centerpiece in each hole, we draw (along the 
entire length of the lever and across the faces of the hubs) 
the center line, A, locating it in the center of the stem ; we 
then apply the trammels, set as already directed, to mark off 
the centers of the holes. Setting our compasses at the in· 
tersection of the line, A, with the line marked on each of 
the hub faces, we strike the necessary circles on the faces of 
the hubs, as shown. We next mark off the breadth of the 
lever or arm on the face from the center line, A, ant our 
marking is complete. 

When, however, there are a number of such levers to be 
made, all requiring to be of nearly equal length from center 
to center of the holes, one only should be marked off for the 
hole centers, care being taken to mark it off with great ex­
actitude. Then after that one is bored, and the faces of the 
hub are faced off true with the hole, a pin. as shown in Fig. 
226, should be made, the diameter of the part, A being made 

at right angles to the other, we proceed as follows : Firs t 
placing the crosshead upon the marking table, in position 1 
in Fig. 228, we draw with the scribing block the center line, 
A, marking it all round the crosshead ; and if the crosshead 
has a hole or holes in it, we put centerpieces in those holes 
to receive the center lines. We then place a square with its 
back resting upon the marking.off table, and draw, paralle 
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with the edge of the blade, the center line, B. From the 
intersection of the lines, A and B, we draw the lines, C and 
D, marking their distances from the line, A, with a pair of 
compasses, and carrying the lines round with the scribing 
block. We draw the circle, E, using the line, A, as a center 
and locating it, as nearly true as we can, the other way from 
the hub or stem. We now stand our crosshead in the posi. 
tion shown in Fig. 229 ; and applying a square to the line, A, 
we set it to a right angle with the face of the line, A,  wedg­
ing it upright with the wedges shown. Then, setting the 
scribing block needle point even with the line, B, of position 
1 in Fig. 229 ; and iletting that line true with the surface of 
the table, we carry it across the other face, as shown in po­
sition 2, locating its position sideways to suit the forging or 
casting ; and then we strike the circle, F, which completes 
the marking. 

It will be noted that the lines, A and B, are mere guides 
whereby to obtain the centeTs of the circles from ; and it may 
therefore be asked for what purpose those lines are center· 
puncb.-marked. The reply is that those lines must be used 
as guides to set the work by when chucking the crosshead 

chucking, he should adopt one of the following methods to 
set the work true, independent of the second line : 

In Fig. 230, A represents the face plate of a lathe, and C 
an angle plate, that is, a plate having its two Hat surfaces 
at a right angle to each other. It ill evident that if the 
work has the hole, parallel with the line, B, bored, and the 
end faces round that hole trued with it, we have only to bolt 
the angle plate, C, to the face plate, A, of the lathe, and 
then to bolt one of the turned faces of our work to the faee 
of the angle plate, and set the latter so that the parallel 
stem, D, of the work runs true ; and then it will be so set 
that the holes, if bored true with the tool, will stand at a 
right angle to each other. In all ClI.Ses, however, in which 
an angle plate is used, or in which, from other causes, there 

is a greater amount of weight on one than on the other side 
of the face plate of the lathe, there should be bolted to the 
latter a weight sufficient to act as a counterbalance, such a 
weight being shown at E, in Fig. 230 ; otherwise the work 
will be bored and turned slightly oval. The other method of 
chucking referred to is to bore out one hole ; and having 
faced up the faces at the end of that hole, to then chuck the 
work with a parallel mandrel, fitting neatly into and projec­
ting from the hole already turned . The work must be so set 
that the mandrel stands true or parallel with the face plate 
of the lathe; this may be done in conjunction with the use 
of the angle plate, thus insuring accuracy in the chucking of 
the work. 

. ,., . 

A. Shower or Meat. 

The Bath County (Ky. ) New8 says : On Friday, March 3, 
1876, a shower of meat fell near the house of Allen Crouch, 
who lives some two or three miles from the Olympian 
Springs in the southern portion of the county, covering a 
strip of ground about one hundred yards in length and fifty 
wide. Mrs. Crouch was out in the yard at the time, engaged 
in making soap, when meat which looked like beef began to 
fall around her. The sky was perfectly clear at the time, 
and she said it fen like large snow Hakes, the pieces as a gen ­
eral thing not being much larger. One piece fell near her 
which was three or four inches square. Mr. Harrison Gill. 
whose veracity is unquestionable, and from whom we obtail: 
the above facts, hearing of the occurrence. visited the locali­
ty the next day, and says he saw particles of meat sticking 
to the fences and scattered over the ground. The meat when 
it fell appeared to be perfectly fresh. 

The correspondent of the Louisville Commercial, writ . 
ing from Mount Sterling, corroborates the above, and 
says the pieces of flesh were of various sizes and shapes, 
some of them being two inches square. Two gentlemen, 
who tasted the meat, expressed the opinion that it was either 
mutton or venison. 

• ••• •  

Sln&"l n g  I n  Chinese. 

The enlightenment of the Chinese in religious matters, 
more especially in singing, is a work of extreme difficulty. 
Mr. Walker,a missionary at Foochow, writes to the Missionary 
Herald : 

" There is one very serious drawback to the use of music as 
a means of preaching the Gospel in China. In singing, the 
word tones cannot be given, and this destroys the sense. For 
in Chinese, as a rule, every articulate sound represents at 
least two or three different words, while the more common, 
su�h as ' ting,' ' ling,' and 'sing,' often represent two or three 
dozen different words, and without the help of the tones they 
have no meaning whatever. So when a hymn is sung to a 
Chinese audience who are not already familiar with it. it has 
scarcely more meaning to them than it would have to a 
foreigner just arrived. In fact I have sometimes just sung 
a foreign hymn to the audience, and then interpreted and 
expounded it, and it seemed to answer as well as a nath'e 
hymn. " 
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IMPROVED MILLSTONE. 

We illustrate herewith a new millstone, in which is em· 
bodied a large number of novel and useful improvements, 
mainly in mechanical construction, the object being to reno 
der the stone more effective in operation and more readily ad· 
justed and balanced. These will be found noted in their 
proper places in the following description, reference first be· 
ing had to Fig. 1. 

The lower millstone, A, is bound with bands in the usual 

way, and its eye is made circular to receive a 
correspondingly shaped bushing, B. With· 
in the latter are four radial boxeiil to re o 
ceive the wooden bearing blocks shown, and 
also the metal wedges, C, by which said 
blocks are forced against the spindle. The 
wedges are adju!lted from the lower side of 
the stone by the screws, D. The bushing 
has a cover, E, to which it is attached by 
bolts. This projects over the bushing. and its 
edge enters a rebate in tbe lower stone. Said 
cover is convex above and Hat below, and is 
hollow in order to receive tallow or other lu. 
bricant. An upward projecting Hange on the 
convex part enters a cavity in the driver, and 
serves to protect the spindle, which passes 
through, from contact with the substances 
ground, etc. The upper end of the spindle 
fits into a polygonal socket in the driver, so 
as to carry the latter with it in its revolution. 
The ends of the driver enter recesses in op. 
posite sides of the bail, F, and so rotate the 
same, and the latter rests on the spindle end 
and has projections, G, which enter notches 
in the side of the eye of the moving stone. 
The bail has on its outer surface four spiral 
grooves, flaring downward so that they may 
not become clogged. 

In the upper part of the runner are holes 
to receive the pockets, H. In these are 
placed the weights which receive screws 
swiveled in the covers so that said weights 
may be adjusted by turning the screws. This 
construction adapts the weights to serve &s 
a standing and as a running balance. Tbe 
screws may be easily operated by a wrench. 
Around the runner, between the usual main 
and edge bands, are placed several narrow 
bands which are cut away successively as the 
stone wears, the edge band being driven up. 

When the runner is to be backed, a skeleton shell, I, Fig. 
2.  is placed upon it and secured by rods, J, which hook into 
the radial bars above, and are leaded into holes in the stone 
below. The plaster il!! then poured upon the shell and turned 
down true. The radial bars are made of such a length at 
their inner ends that the eye may be formed to the proper 
size without uncovering Baid end. This construction of the 
eye, the inventor states, enables him to put in a dress with 
it inches draft for each foot of the diameter of the stone, 
and twenty.four furrows at the edge and two furrows in each 
quarter, or seventy.two in alL The main 
furrows, J, are on a draft of about it 
inches from the eye for about two thirds 
their length. Their outer part and also 
the furrows, K, are on a draft of 1 f inches 
per foot of diameter of the stone. The 
furrows, J, are about three eighths of an 
inch deep at the eye, and gradually de· 
crease in width and depth toward the 
skirt, being about tbree sixteenths of an 
inch deep at the two tbirds point, where 
the draft changes. The furrows, K, also 
gradually decrease in depth and width 
from their inner to their outer ends. All 
the furrows at the skirt are not more than 
fiTe eighths of an inch wide, and, for 
grinding com and other coarse grain, not 
more than one eighth of an inch deep. 
For wheat the depth does not exceed one 
thirty.second to one twenty· fourth of an 
inch. This dress gives an almos�unbroken 
skirt and full lands, producing an even 
grade of meal or Hour, and, it is claimed, 
more flour to the bushel of grain than 
the ordinary dress. 

Pa�ent now pending through the Scien· 
tific American Patent Agency. For fur· 
ther information address the inventor, 
Mr J. W. Truax, Essex Junction, Vt. 

• • •  
IlIPROVED FAUCET AND VENT. 

The function of the device illustrated 
in the annexed engravings is twofold : 
First, to admit air into a barrel, keg, or 
other vessel, so as to counterbalance the 
atmospheric pressure at the outlet, and 
thus allow a free discharge of the con· 
tained liquid ; and. second, to act as a 
faucet for drawing off the liquid, without, 
however, admitting air to fill the va· 
cuum in the vessel due to the escape. 
Thus the invention may be used either as 
a vent or as a faucet, and to tbis end a 
sleeve, provided with oppositely located 
air vent and liquid discharge holes, is 
applied to a hollow gimlet. pointed stem, 

J titutifit �mtritau . 
so as to be rotated thereon, and locked in either of the two air vent openings, G, and in tbe stem are like holes to cor 
positions necessary to the performanc of one or the other of respond. When the sleeve is adjusted in one position. the 
the above stated functioDS. The invention also coniilists in holes, F, therein will register with the similar apertures in 
a corkscrew and brush attachment. and in certain other fea· the stem ; and the piston baving been pushed down and locked 
tures, due reference to which will be made as we proceed. below said holes, F, the device will act as a faucet. the liquid 

The implement is composed of & T· shaped open·ended discbarge taking place through said coincident orifices and 
tube, A, and a gimlet tube, B, in wbich is a spring·acted I through the tube, A, as will readily be understood from 
plunger rod, C (Fig. 2), having a piston as shown. Said pis. Fig. 2.  
ton is  packed with cork and india rubber so that the swelling When, on the other hand, the sleeve is  turned half round 

TR U AX'S IMPROVED MILLSTONE. 
of said packing will compensate for wear. There is a rub· 
ber washer applied to the rod, C, immediately beneath the 
head or thumbpiece, whicb serves to form a tight joint around 
the plunger when the piston is forced down and locked by 
lugs at D, to bold it away from the vent holes. 

A rotating tube, E, is applied to the body of tube, B, 
which is correspondingly reduced in diameter to form a 
smooth exterior, as shown in Fig. 1. This sleeve has liquid 
discharge holes, F, arranged spirally arcmnd it, and the hoI. 
low stem has similar apertures. The sleeve also has similar 
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TALL:lY'S FAUCET ANDJ.VENT. 

from the position above described, the vent 
holes, G, will similarly register, and the device 
is then adapted to act as a vent. It will be 
seen, of course, that when holes, G, are open, 
holes, F, are closed. and 'Vice versa. As a means 
of locking the sleeve in either adjustment, 
and of permitting it readily to be changed 
flOm one position to the other, two oppositely 
located notches, H, Fig. 4, are provided at the 
upper end, and a spring catch, I, is secured to 
the T tube, which enters and, by a square pin, 
engages in said notches. 

The brush tube is shown at J, and the cork. 
screw at K. The latter is attached to one side 
of a screw plug having a milled rim. A small 
screw thread stem is formed on the other side 
of said plug, and at tbe base of the stem is a 
threaded boss or circular shoulder. 

The various ways of applying the corkscrew, 
pursuant to this arrsngement, are cli!arly 
sbown in the engraving. It may be inserted 
in the brush tube as in Fig. 5, and so rendered 
convenient for carrying in the pocket. In use 
the stem is inserted in an aperture of the brush 
tube (which thus becomes a handle), and set 
up above by a little nut ; or the corkscrew may 
be attached at one extremity of the T tube, 
A, and the brush tube slipped over the other, 
as sbown in Figs. 7 and 1. Fig. 3 represents 
the adaptation of the device as a spout for si. 
phoning bottles containing effervescent and 
any other liquids ; and Fig. 8 exhibits the in· 
vention suitably modified to adapt it to the 
bung of a barrel, as an automatic bung. 

The invention is an improvement on a some· 
what similar device patented June 30, 1 874. 
It is well suited, not merely to the uses of gro· 
cers, druggists, brewers. and saloon keepers, 
but to those of private families. The imple. 
ment is inexpensively made, of strong and 

durable metal throughout. 

Patented through the Scientific American Patent Agency, 

March 7, 1876. For further information relative to propo· 

sals for manufacture, purchase of territory, etc. , address the 

inventor, Mr. James Talley, Jr. , Kansas City, Mo. The in· 

ventor calls attention to the simplicity and cheapness, espe· 

cially of the automatic bung, which can be supplied to brew· 

ers, distillers, and original package men, at a cost but little 

over Jommon bungs. 

J 

• ••• • 

Photo�raphJ' aa a Detective. 

Recent attempts at forgery, by the al. 
teration of the dates and amounts of 
written checks and drafts, have resulted 
in investigation as to how erased writing 
may be rendered visible. Various che· 
mical processes, more or less efficaCious, 
have been suggested, but the Simplest 
process yet devised seems to be the pho. 
tographing of the suspected paper. 

This is founded on the fact that cer. 
tain colorless or feebly colored sub· 
stances, while very slightly affecting 
the eye, act powerfully upon the sensi· 
tive film in the camera. Photograph· 
ers are aware that a photographic proof 
nearly effaced through age may, by 
photography, be reprodu� with all 
its primitive detail and intensity. Gen· 
erally all yellowish stains may thus be 
brought out ; and peroxide of iron in the 
smallest proportion, so ail to be practi. 
cally imperceptible to the eye, gives 
proofs of great clearness. 

Common ink, sars M. Gobert, to whom 
is due the credit of the suggestion, is a 
compound of tannin and oxide of iron. 
Now it matters little what chemical 
means are used to remove tbe ink 
marks ; for however carefully the chem· 
ical be applied, some traces of peroxide 
of iron are sure to be left either on the 
surface or in the substance of the pa .. 
per. It is only necessary, therefore, to 
photograph the sheet, and to enlarge it 
besides, to bring out in the proof the 
effaced writing In an entirely legible 
condition. 

. .., .  
A RECENTLY proposed casing for 

steam pipes is composed of equal parts 
of fuller's earth and coal ashes, mixed 
to a paste with water and with as much 
calf's hair as it will take up. Before 
using, add one eighth its quantity of 
calcined gypsum and apply in thin coats. 
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CLEOPATRA'S NEEDLES. 

or the many monuments which at one perioil. of history 
rendered Alexandria, in Egypt, the grandest city in the 
world after Rome, but few relics remain beyond the column 
known as Pompey's Pillar and the two obelisks called Cleo 
patra's Needles. Of the latter, one is still standing ; the 
other lies prostrate, half buried in' the sand, not many feet 
from the sea shore, its fall having probably been caused by 
an earthquake. These curious monuments, which are ex­
cellently represented in the engraving given herewith, mea­
sure 73 '6 feet in length, and are supposed to have been 
made during the reign of Thothmes III, about 1 ,600 years 
before Christ, an epoch when ancient Egyptian art vigor­
ously flourished. They were transported to their present 
site by Rameses II, from Heliopolis. No hieroglyphics known 
were more clearly cut and defined than those inscribed on 
the sides ; but since the obelisks have been in nowise pro­
tected from the weather, the beauty of the carving ha.s 
yielded greatly to climatic influences, and we can only ob­
tain an idea of its former perfection by comparison with 
those obelisks which have been transportf'd to Rome and 
Paris, and there carefully guarded for many years. 

The prostrate monument belongs to England, and ha.s 
been the property of that country since the beginning of the 
present century, when Mehemet Ali made it a gift to the 
English government. Up till quite recently, however, the 
British authorities have not concerned themselveil regarding 
the stone, for the reason that, its inscriptions having become 
30 impaired, Egyptologists reported it as of little value or 
scientific interest. Since the completion of the Thames em­
bankment, the project has been broached of claiming the 
monument, transporting it to London, and setting it up in 
some commanding position. The Khedive of Egypt has ac· 
knowledged England's right to carry off the obelisk when 
she pleases ; and the probabilities are that, sooner or later, 
the transportation will be effected, that is, as soon a.s some 
one suggests a wholly feasible plan for overcoming the en­
gineering difficulties involved in the operation. The last 
time an obelisk went to sea (that of Luxor, now located in 
Paris), its behavior was not of the best ; for in heavy weather 
its vast weight seriously strained and nearly caused the foun­
dering of the vessel in which it had been stowed. 

The m03t recent plan for shipping the Needle that has 
come to our knowledge was sugge�ted la.st summer, and 
seemed to find considerable favor at the hands of engineers, 
though we have not heard of its having been adopted. This 
was to fasten wooden beams around the stone until its quad­
rilateral form was changed to a cylinder. It might then be 
rolled over a temporary road to the sea. The wooden 
envelope, it was considered, would diminish the specific 
gravity of the whole bundle so that it would float in the 
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water ; and so it might be towed to England, beached on the 
shores of the Thames river, and rolled up to its site. Our 
engraving, from L' Uni'Ders lllustre, shows the monument as 
it J ies on the shore of the Red Sea. 

• ••• • 
Explosion oC Krout. 

About 9 o'clock on February 20, when the storm was at 
its hight, a number of the inhabitants on " the hill " were 
startled by a report resembling artillery. In a few minutes 
some of the most daring darted out through the tempest in  
the direction whence the noise proceeded, and encount­
ered one of our German citizens, shouting at the top of his 
voice, like one crazed, " 0  mein Sauer·kraut ! Hein Sauer­
kraut !" 

All endeavors to pacify him were unavailing ; and while 
some took charge of the miserable man, others entered his 
dwelling. Here a scene presented itself that completely 
beggars description. On a lounge sat his wife, a picture of 
despair, endeavoring to " unkrout " her new dress, while 
three children nearly covered with sour krout were flying 
about the apartment, taking handfuls of the stuff out of their 
mouths, noses, and eyes. Every article of furniture in the 
room was displaced, and over the door and all around was 
krout-sour krout. 

It soon transpired that a large barrel full of krout had 
been brought up from the cellar to the fire, to be thawed 
out ; and the heaa being closely nailed in, the gas generated 
had no vent, and exploded with terrific force, bursting the 
barrel and scattering the contents in ever, direction. The 
entire apartment was, for the time being, converted into a 
strange phantasmagoria. From every piece of furniture 
hung festoons of sour krout, like Florida moss in southern 
fOi"ests -Adrian (Hick ) Pres8. 

. .  -. -
Camphor PoI8onlner;. 

The Pharmaceutical Journal publishes a rare and interest­
ing case of camphor poisoning, the leading features of which 
are as follows : 

While some camphor was being weighed out, a lad of 
thirteen picked up two small pieces and took them away 
with him for the purpose of floating and burning them. Soon 
afterward he began nibbling the camphor, and,  as it after­
ward appeared, liking the taste of it, continued to do so until 
he had eaten the two pieces. This was about four o'clock 
in the afternoon. Four hours afterward the child was with 
his brother in the dispensary, looking on, and was observed 
to do something which elicited the remark : " Are you dream· 
ing ?" No reply was given by the child, and it was noticed 
that something wa.s wrong with him : his eyes were fixed in 
a stare, and he stood motionless and unconscious. His bro­
ther took him up to carry him into an adjoining room, where 

CLEOPATRA'S BEEDLES. 
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his father wa.s, when he immediately became convul�ed and 
perfectly rigid, with his head and legs bent back, so that he 
could only be placed on his side upon the floor. The convul­
sions increa.sed until the flesh from the head to the shoulders 
became purple, and the pulse decreased rapidly until it could 
not be felt. The body then lost its rigidity and was appar­
ently lifeless ; but in about ten seconds the pulse could sgain 
be felt, the convulsions returned , and the child foamed at 
the mouth. Applications of cold water brought him round 
in about four minutes ; violent vomiting then ensued ; the 
child was for a time hysterical , but within an hour from the 
first attack he wa.s 80 far recovered that he could be put to 
bed. The child afterward described the pieces of camphor 
which he ate as being each half the size of his thumb ; and 
the a.ssistant, who noticed him take one piece, thought it 
must have been about sixty grains in weight. The effects 
produced in this case were more severe than in any of those 
previously reported ; and there was the further difference 
that unconsciousness preceded the convulsions, while in the 
other cases it followed them. 

• •• • 
Prizes Cor Ph otographic Materials, etc. 

The Industrial Society of Rouen, in their lately publisbed 
programme, offer, among some fifty others, the following 
three prizes : A gold medal for a substance which shall be 
cheaper than egg albumen, and which shall replace it in all 
its applications to printing ; a medal (sort not mentioned) for 
a process for producing oxygen as an article of commerce 
cheaper than it can at present be produced ; a gold medal for 
a practical commercial application of photo-engraving to the 
production of prints. The competing works must be sent 
to the President of the Industrial Society of Rouen before 
the 1st of October, 1876, and should be sij!"ned. They must 
bear a motto, and be accompanied by an envelope bearing the 
same motto, and enclosing the author's name aDd address. 

. 1.1 _ 

On the Dlge8t1blllty oC Milk. 

Dr. Carter read a paper in London lately, entitled " Ob. 
servations on the Digestibility of Milk," in the course of 
which he discussed various methods which had been gen­
erally used with a view of promoting its digestibility, point­
ing out that their efficien�y wa.s essentially due to the d ilu­
tion of the ca.sein of the milk,thus causing the precipitation, 
on its introduction into the stomach, in a granular fOTm, of 
what would otherwise be firm, bulky, and compact. He 
further showed, uy experiment, that simple dilution with 
water was insufficient for this purpose, and that this object 
was far better attained by admixture of alkaline or starchy 
waters with the milk. He summed up by giving a decided 
practical preference to barley water. His conclusions were 
illustrated by experiments and reference to cas�s. 
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The Royal AquarlulD a& We.&mln.&er. 

The large building which has been slowly rising at West· 
minster, on the ground facing the Abbey and the Houses of 
Pazliament, and which is to present under one roof the 
varied attractions of an aquarium, a summer and winter 
garden, with a museum and picture gallery, in addition to 
the more commonplace but useful features of a reading 
room, library, and restaurant, was fonnally opened on Jan · 
uary 22 by the Duke of Edinburgh, in the presence of a 
large gathering of ladies and of the members of the society 
under whose auspices the scheme has been so far brought to 
a successful issue. The building, which has been erected 
by Messrs. Lucas, from the plans of the architect, Mr. A. 
Bedborough, stands on a site of three acres, stretching from 
the chief entrance, near the Westminster Hospital, as far as 
the St. James' Park station on the Metropolitan RaHway, 
the freehold of the land having been secured by the society. 
It will give some idea of the extent of the center or main 
transept, which is to be used for promenade and concert pur. 
poses, and in which the opening ceremonial took place, if we 
state that it is 8 feet greater than the principal transept 
of the Crystal Palace, reaching to 160 feet. The hight from 
the floor to the level of the roof is upwards of 70 feet, 
and round the building are the galleries, which are used for 
the fine art exhibition and as a museum. So far the archi­
tect has proceeded on well-worn lines, and has produced a 
handsome and spacious hall, suited alike for promenade or 
for musical perfonnances. This, however, although the 
chief part of the structure, is not to be its main attraction ; 
for it is in the aquarium proper that the great raiBon d' are 
of the undertaking, according to the views of its promoters, 
will be found. The tanks for the reception of the fish are 
of enormous extent, but at present, although complete, they 
are untenanted. The system on which they are to be sup. 
plied will insure a constant circulation of water ; and as it 
will thus be kept in freshness and comparative purity, it is 
anticipated that the results will be even more satisfactory 
than in those aquaria already opened in this country and on 
the continent, where the water is never changed. This 
method of keeping the water in circulation has been invented 
by Mr. W. A. Lloyd, the naturalist. There are thirty-one 
show tanks, nine for fresh water fish and twenty-two for sea 
water fishes and animals, in addition to the marine tanks 
which are to contain the food supply of the permanent in­
habitants, and to serve for the segregation of the sick­
fonning, in fact, a sort of hospital. The water for the 
tanks, consisting of about 600.000 gallons of sea water and 
200,000 of fresh, is to be supplied from reservoirs below the 
center transept, to which it is returned after flowing through 
the tanks. Another feature of the undertaking-and proba­
bly one of the most attractive parts of the programme-will 
be the daily concerts by an orchestra of forty-eight perform­
ers, selected by Mr. Arthur Sullivan , and conducted by Mr. 
George Mount. Classical concerts, personally directed by 
Mr. Sullivan, are to be given at intervals. Following the 
system recently introduced at the Crystal Palace and the 
Alexandra Palace, a theater forms part of the scheme, and 
in this building dramatic performances will be given. 

The oil must be perfectly free from water. Coat a perIectly 
clean and smooth zinc plate with the varnisb, allowing the 
latter to run off like collodion ; then dry in a horizontal posi. 
tion in the dark. Expose the plate under a negative from 
twenty-five to thirty minutes in the sun , or three or four 
hourn in daylight, according to the sensitiveness of the as­
phalt film, which must be ascertained by experiment. The 
exposed plate is then developed with rock oil, to which a 
sixth of its volume of benzole has been added ; the oil is 
poured over the plate and moved about until the whites are 
perfectly clean ; the plate is then washed under a jet of water, 
dried in the light, and etched with diluted nitric acid. There 
must be a careful avoidance of air bubbles. 

people really believed that a volcano had broken loose, and 
terror seized upon more tban one nervous witness. The tre­
mendous stream of fire shot up from the shaft for three 
hours, loud explosions occurring every fifteen minutes. In 
the meantime thousands of excited people from all sections 
flocked to the vicinity of the shaft, and stood mute witness­
es of the greatest sight which any eye had ever looked up­
on. It is supposed that as the water was taken out of the 
mine, the pressure below became lighter, and the gas, which 
had been p ushed back by the weight of the water before, 
now mingled with the flood, and to such an extent that the 
water itself was capable of being ignited at the touch of a 
match ; this must have been the ease, for one of the men, 
who stood near the mouth of the shaft with lighted lamp 
when a bucket of water came up, was splashed by the over­
flow, and a drop falling in the flames of his lamp instantly 
caught fire, and in a moment the frame heading which 
stand s over the shaft took fire ; and as the sparks dropped 
into the deep pit below, they ignited the gas there generated, 
and of course an explosion followed. 

• •• • • 

Enl!:lIl1h Produe&1I In the V nUed S tate ll .  

W e  called attenUon, recently, t o  the collapse o f  the Eng­
lish steel rail trade, which in this country at the present 
time is totally dead, no rails haviBg been imported hither 
from Sheffield for over nine months. From a statement of  
exports from the United Kingdom to the United States, 
lately issued by the Chief of the Bureau of S tatistics at 
Washington, the following fignres are given, indicating the 
exports in .January, 1875, and in the same month of the 
present year : 

1875 . 
Hardware and cutlery . . . . . . . . . . . . . . . . . . $56,296 
Pig iron and steel, tun s . . . . . . . . . .  . . . .  . . .  2, 637 
Bar, angle, bolt, and rod iron, tuns. . .  . . . 242 
Railroad iron, all sorts, tuns . . . . . . . . . . . .  2,376 
Hoops, sheets, boiler and armor plates, 

1876 . 1  
$34,765 

1, 948 
240 

23 

tuns . . . . . . . " . . . . . . . . . . . . . .  " . . • .  . 269 100 
Steel, un wrought, tuns . . . . . . . . . . . . . . . . .  793 640 

The immense fall in railroad iron shows that the decline 
is not confined, in that class of exports, to steel rails alone, 
while the very small amount of other metal goods brought 
over indicates that the trade has skrunk greatly. 

Nor is this decline visible in mlltal industries alone. The 
comparative returns for the two months show a falling off of 
over a million yards of cotton goods : in haberdashery, a re­
duction of over fifty per cent ; over a thousand tuns out of 
eight thousand in tin plates ; a million yards of linen (ten 
million odd to nine million odd). In silk goods there is a 
falling off of fifty per cent ; the same in carpets, in writing 
and printing paper, in beer and ale, and in spirits. About 
the only exports on the list which hold firm are china ware, 
wall paper, articles of silk mixed with other materials, sta­
tionery other than paper, and worsted cloths. The value of 
the English machinery imported hither, on the other hand, 
has nearly doubled, from $73,475 to $126,370 ; but nei­
ther of these sums is large, and probably the increase is 
due to apparatus brought here in anticipation of the Cen­
tennial. 

• .  e . 8 
E&Chlnc Procelle. 

In Ackennann's Gewerbezeiting, Herr Fichtner gives an ac­

count of a way of producing etchings in relief by asphalt. 
Select pieces of asphalt which do not melt at 90·, and are 
difficult to dissolve in turpentine ; dissolve five parts in a 
mixture of ninety parts of benzole and ten parts of oil of lav­
ender ; the benzole must be separated by distillation from any 
impurities that would render it too sensitive to light( ?), after 
which it must be thoroughly drained before being nsed. 

. ,  .. . 

ImprovelDent In Elec&rlc Illumination. 

It is well known that the electric light is due simply to the 
electric current heating the .medium it passes through : and 
the more resistance is offered to the current, the greater is 
ihe heat developed. The great intensity of the ordinary 
electric carbon lamp is owing to the badly conducting layer 
of atmosphere between the carbon points, and the layer being 
very much heated makes the carbon burn with a white glow. 
By reason of the great resistance of this layer of atmosphere, 
which only a powerful current can overcome, the light must 
necessarily be a very brilliant one. 

It is possible, without the aid of air or gas, to make a solid 
body quite hot, as, for instance, in the case of a platinum 
wire ; the illumination thus produced is ,  however, weaker 
and more uniform, and may be intensified or diminished. 
But it cannot be applied practically by reason of its great ex· 
pense, and because, if the heat becomes too intense, the 
wire is apt to fuse. For this reason, the idea struck Ladi­
guin to replace the platinum wire with thin bars of graphite 
or carbon. This graphite possesses, at an equal tempera­
ture, much greater radiating properties than platinum. The 
heat capacity of the latter is twice tbat of the carbon, so 
that the same temperature will heat a thin bar of graphite to 
double the degree which would be attained by a platinum 
wire of the same dimensions under similar circumstances. 
Moreover, the electric resistance of the carbon in question is 
about two hundred and fifty times that o f  platinum, and the 
carbon rod may be fiftesn times as thick as a platinum wire 
of the same length, supposing the current is to give the same 
amount of heat. Finally, there is no disposition for the car­
bon to melt, even at the highest temperature. 

For these reasons the Ladiguin method of electric illumin­
ation may be regarded as a most valuable one, as, indeed , it 
has already proved to be. The only drawback to it seems to 
be that the carbon gradually combines with the oxygen of 
the atmosphere and burns away ; but this defect the inventor 
has overcome by confining the carbon in an airtight glass, 
from which the oxygen has been removed in the simplest 
manner, and replaced by nitrogen. -PolyteehniBche8 Notj,z­
blatt. 

. . . , .  
Ilemarkable C oal Mine Explollion. 

The anthracite coal region in the vicinity of Wilkesbarre, 
Pa. , was the scene of a very remarkable gas explosion on 
March 6, 1876. The following particulars are from the New 
York Herald : 

The explosion occurred in the mine known liS the Prospect 
shaft, and owned by the Lehigh Valley Coal Company. The 
mine has been in operation about five years, and has always 
had the reputation of making more gas than any other mine 
in the anthracite coal region. In consequence the utmost 
precautions have always been taken against an explosion 
while the mine was in operation, by applying the best means 
of ventilation known. On the night of the 19th of January 
last, the mine took fire from the ignition of a current of gas, 
j ust after a blast had been made by a miner, and it was 
found necessary to force water into the mine for three weeks, 
until it was estimated that nearly ten millions of gallons of 
water had been poured in. 

Operations were lately commenced to take out the water, 
and this was done by means of buckets holding 1, 100 gal­
lons each, which were fixed in the shaft and raised and low­
ered alternately. It was calculated that about 60,000 gal­
lons were raised in this way every twenty-four hours. �'he 
shaft has a depth from the surface of 600 feet. When the 
work of bailing the mine was commenced, there were about 
100 feet of water in the shaft, showing that the chambers 
and gangways below, which traverse a space of about a half 
mile square, were all filled. As the water was lowered, the 
gas, which had been forming constantly since the fire, began 
to push its way through the water. It is calculated that the 
water was charged with millions of cubic feet of gas, more 
or less ; the gas escaped up the shaft. The work of bailing 
continued until about nine o'clock on the evening of the 6th 
of March, when suddenly a low, rumbling sound was heard 
below ground ; and in a moment after, an explosion like a 
hundred earthquakes broke on the air, and sent its terrible 
echoes along the valll'Y for miles in every direction. The 
shaft is located on a high hill, and instantly a stream of fire, 
forty feet long and twelve wide, shot up into the air for a 
distance of 500 feet. The whole country around for miles 
was brightly illuminated by this vast column of burning gas. 
The houses in the vicinity of.the shaft shook like reeds at 
the moment of the explosion, and thousands of people 
turned out in terror to see what had caused the unusual com­
motion. 

At Wilkesbarre, a little distance in the valley below, the 
loud report was heard, and the great flame of light, shooting 
heavenward above the shaft in the mountain, caused the 
greatest excitement, which grew momentarily as the illum­
ination continued. Those at a distanee could only conjecture 
what the cause of the Vesuvius counterpart wall. Many 

•••• •  

S llcceellCul Prol(rellll o C  the Millelulppi River S"uy 
Workll. 

An Associated Press telegram of March 5 states that the 
three· masted schooner Mattie W. Atwood , 783 tuns, with 
cajgo of 2,250 bales cotton, and drawing 13! feet, was put to 
sea through the jetty channel at South Pass on that morning. 
This is the first merchant vessel that has passed through 
the jetty channel, where, seven weeks ago, there was barely 
7t feet of water ; now there is 14 feet. 

" Constant soundings and surveys are being made," says the 
�ew Orleans Times, " and we know from these that, in many 
places right on the bar, where there was formerly six or 
seven or eight feet of water, there is now eighteen and twen­
ty and t wenty-three feet. This will soon be practically de­
monstrated by the passage of the deepellt laden vessels. 'Tis 
only a question of a few days or weeks, not months. The 
great engineer. Eads, and the indefatigable builder, An­
drews, are to be congratulated on the success of this most 
important national work, and New Orleans cannot do too 
much honor to these men for what they have done toward 
consummating her future prosperity and commercial pre­
eminence. " 

8 . e . •  
GIft'ard'lI Cold Air Engine. 

The principle of the cold air generators is well known. 
When air is subjected to compression, heat is developed. 
When deprived of the heat, and snbsequently allowed to 
expand, it re-absorbs heat so eagerly as to produce a notable 
lowering of the temperature, which is susceptible of applica­
tion to a variety of practical purposes. A new description of 
airtight cylinder, new joints, and a new stuffing box have 
enabled M. Giffard to 110 far improve upon previous machines 
that his cold engine, when driven by an ordinary steam en­
gine, will make 20 lbs. of ice for each lb. of fuel burned. 

• • • • • 

New Property oC GlycerlD . 

R. Godeffroy, on examining a chemically pure glycerin from 
the Apollo Japan Works in Vienna, found that when heat­
ed to 150· it took fire, and burned with a steady, blue, non­
luminous flame, without di ffusing any odor or leaving a resi­
due. The glycerin had the specific gravi�y of 1 '2609. This 
property enables glycerin of lower specific gravity to be 
burned by means of a lamp wick. 

DECISIONS OF THE COURTS. 

VnUed S&atell Circuit C ourt---Northern DIs&rlct ot 
New York. 

STOVE PATENT .-JeSKE. BUSSBY AND OHABLES A .  )fCL::&OD VB. JAMES WAGER ; 
BSBK BUSSBY AND CHARLBS A. MCLEOD "8. BIOKS AND WOLFE. 

[In equlty .-Jleforc WALLACE, J . ]  
A new combination, producing new and useful resnlts, and not merely an  

ag,,;regatlon o f  tbe results, due t o  t b e  Independent action o f  tbe several 
parts , ts a patentable tnventlon . 

Bussey combined a reservoir In sucb relation to a top plate and partial 
back 

f
late that tbe reservoir performed botb the functions of a reservoir 

a
��er!f��

I
:l.:�rl�EI:ig,s� 'l,:

t
�rig';;:�:J�a�:���t: so a8, If pOSSible ,  to se cure to an Inventor what Is really his Invention. 

dl�c'l�s�
e
:��

I
�:���n�e'h�{�:�'}

g
= ��t:�t�����"inPf�:

n
�r���..'l

e
cl�r�:'!:�:,{? 

fectlve or the reissue claim. obscure . 
This was a bUl In equity dIed against the defendants for Infrlng.ment of 

reissued letters patent, No. 5,485. Gated June 3,  1 873, granted to complain­
ants for improvements In reservoir cooking stoves . [Eset Cowen and George Harding for �omplalnants. ;Samuel A. Duncan and George Gljford for defendants . ]  

_t,m 3111"I,au aud �orttgu ",attuts. 
NEW lIECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED CAR COUPLING. 
Daniel B. Palmer and David S. Kepler, Chambersburg, Pa.-The 

object of this invention is to provide an improved automatic coup­
ling for cars. The principal features of the Invention consist in a 
pair of hook-shaped, vertically moving jaws, held together by 
springs and operated by levers, In combination with a long piv­

oted link permanently attached to one of the jaws, each set of 
jaws carrying one of said links. The Invention also conslsis In the 
arrangement of the drawbar, and In a let of automatically releas­
Ing levers which, when the jaws are opened by the hand lever, take 
the link and 11ft It Into such a position as to allow the link to be 
withdrawn when the cars are to be separated. 

IMPROVED APPARATUS FOR TRANSMITTING POWER. 

Joseph L. Crabtree, Flinistone, Md.-This Is mainly an arrange­

ment of paris to form a wheel, In oomblnatlon with a cylindrical 
end flange, carrying Interior cogs, which gears with a pinion upon 
an eccentric shaft, to transmit to greater advantage the power re­
ceived. The device is adapted to over and under shot water 

wheels. 
nlPROVED PIPE COUPLING. 

Isaac Johnson, Chicago, ro.-Thls Invention relates to a novel 

mode of connecting the sections of a pipe made of lead and sheet 
metal, and consists In the employment of a hollOW connecting 
piece annularly grooved near each end, the metsl of each pipe sec­
tion being quickly pressed Into the groove. When the tool is 
pressed and turned around the pipe, the metal is drawn forward 
and the pipe shortened by filling the grooves, without pulling 

apart the ends. 
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JMPROVED EAVES TROUGH MAC HINE. I IMPROVED FEED WATER HEATER. 

Charle3 A. Codding, �owagiac, Mich. This invention relates to Cassius R. Sh�pler, Port Perry, Pa.-This inventIon relates. to .a 
certain improvements 10 m'lchines for making eaves troughs. It novel construction of feed water heater for steam bollars, WhICh IS 
consists of a platform placed upon rests or rockers, upon which : also designed to operate as a boiler washer to prevent the accumu· 
platform is firmly attached a half cylinder. On each edge of the i latiOn of mud in the bottom of the same. It is a well known fact 
half cylinder iii arranged a set of standards, through which rods that in all boilers there will be, in spi te of mud drums, an accumu­
run for the support of the former lever and their gripe attach- lation of mud in the hvttom of the boiler,which prevents the water 
ments. These levera are made in a semi-cylindrical form, one end from coming into direct con tact wi th the metal, which latter (be­
having a shank through which a hole Is made for attachment to coming very much heated) frequently results in a disastrous explo· 
ClOd lateral adj ustability 0"1 the supporting rod. The under side of sion. This Is espccially the case with large longitudinal boilers and 
<his shank also bears upon the bead or tube of the trough, forcing boilers used upon the western rivers, where the water Is always 
it down to the platform. 'l'oe other end of these levers has a shank more or less impregnated with sediment. The invention consists in 
the upper side of which is  beveled, upon which beveled face bears a series of nozzles arranged in the bottom of the boiler, through 
a set screw or bolt in the V-shaped gripe attachment, which latter which the feed water is delivered in jets against the bottom of the 
are pivoted upon a supporting rod and made laterally adjustable. boller, and the metal kept clean and free trom an accumnlation of 

H1PHOVED FEATHERING PADDLE WHEEL. 
Hoss Forward, Cincinnati, Ohio.-This invention relates to the 

paddle wheels for use on steamers, and adapted to w ork at any de­
sired depth bcneath the s urface of the water, thereby incroosiug 
the rcsistance to the paddles or blade8, at the most effective point 
for propclling thc vessel, a �d lessening the power required to mO,'e 
i t  at a given speed. The paddles of each wheel arc pivoted trans­
versely betwcen two circular rims, also weighted on one side, be­
low the pivot8, and combined with mechani8ID for locking them at 
various angles, whercby they are made capable of assuming and 
maintaining an inclination to the surface of tho water, both on en­
tcring and leaving it, and a vertical position while immersed in it. 

IMPROVED EARTIT AUGER. 
William IIIcK. nurns, Concordia, Kan.-This i mprovement con­

sists in a novel construction and arrangement of the cutting bit, 
also of the contrivance of the reamer and the case. The btt con­
sists o f  a long spiral steel plate, formed, for the mGst part of its 
length, on an acute pitch for carrJ ing the earth away from the 
cutting edge quickly, so as not to clog on the bit, while it is carried 
to a much more obtnse pitch on the point, corresponding to the 
required rate of movement of thc auger into tho ground. Devices 
are added whereby the bucket may be hauled up separately. 

IMPROVED GAS REG llLATOR. 
David n. Peebles, Edinburgh, Scotland.-The wet governor con­

sists of a bell working in a tank in water. Around the bottom of 
the bell a float is made, which tends to raise it when immersed, and 
from the top and center of the bell is suspended a valve, the seat of 
which is fi xed on the top of the vertical inlet pipe of the governor. 
On the bottom of the valve is arrang9d a closed tube about one and 
a half times its diameter, and this works inside a tube which com­
muoicates with the water by means of a pipe passing laterally 
through the vertical inlet and outlet pipes, and fixed thereto by 
nuts. The cbject of this arrangement is to gi ve a pumpmg action 
to the valve when it moves, which tends to steady the bell and ob­
viate bobbing or oscillation by the gas waves. Another important 
feature of the invention is the manner in which the governor is 
acted on so as to increase, diminish, or maintain preesure. In any 
part of the inlet gas pipe a small tube is fixed ; and in the casing of 
the governor, preferably as near the governor ali possible, another 
sma ll  tube is fixed. These tubes are connected to a small dry or 
wet governor. Another tube eonnects the chamber above the bell 
with the outlet pipe, and into this tube is inserted a disk of tin, 
through which a small hole is pierced. Instead of loading or un­
loading the bell of the large g'lvernor, in the usual manner, with 
weights, the small governor only requires to be adjusted to give 
any desired pressure. 

IMPROVED APPARAT US FOR CHARGING RETORTS. 
Joel F. Rice, Louisiana, Mo.-In order to prevent los! o f  gas and 

also cracking of retorts by sudden change of temperature, charges, 
holding a Jat·ge quantity of coal and provided with devices for ope­
rating them quickly, have been devised, and, to some extent, 
adopted in practice. This invention Is an improvement in this class 
of apparatus, and consists, chiefiy, in the combination with a 
charger formed of a tube or cylinder (open on its upper side, and 
provided with means for reciprocating it horizontally), of a plllll" or 
stop deVice, and means for holding the same stationary, in order to 
force the coal out of said charger, as the latter is being drawn out 
of the retort. 

IMPRO VED WRENCH. 
R N. Collingsworth, St.  Louis, Mo.-This invention consists in 

providing an ordinary carriage wrench with an arm, projectinlr 
laterally or at right angles from the shank thereof, and having a 
socket in its outer eud to adapt it for application to nuts of shaft 
couplings, etc. The said arm also answers the purpose of a handle 
by whi ch to rotate the wrench when applied to the nut of a ear­
riage a xle. 

IMPROVED OIL CUI' FOR JOURNALS. 
Amcr H. Yost, Somerset, Ohio.-This invention relates to an Im­

provement in that class of lubrleators 'Which are permanently 
attached to a shaft or axle and provided with a device for forcing 
the Inbricant out of the reservoir between, or in contact with, the 
friction snrfaces. The invention is embodied in a cylindrical eup 
or reservoir secured to the axle, an adjustable screw cap therefor, 
and a plunger formed of a spiral spring, and a piston which is 
hinged thereto. The spring stem, or body of the plunger, is com­
pressed by screwing the cap down on the tube, and the oil or other 
lubricating matter is forced out by the reacting force of the spring. 
The piston is hinged , to adapt it to tnrn do wnward, and thus pre­
vent suction when being drawn out the tube. 

IMPROVED CAR WHEEL. 
Sebastian Stutz, Pittsbnrgh, Pa.-In this wheel the nave or hub is 

closed at th e front by a cap cast in one piece with the body of the 
wheel, and the pipe box is inserted at the inner end and provided 
with a radia l  flange which adapts it to be secured to the hub by 
screw bolts. Passages or chambers are formed between this box 
and the hub proper, etc. ; the lubricant circulates freely through 
them and in contact with the friction surfaces. The lubricant Is 
supplied through an opening in the aforesaid oap of the hUb. 

IMPROVED SAND PUMP. 
Edward F. Andrews, Augusta, Ga.-This invention relates to an 

improved pump adapted for collecting and removing sand, mud, 
Rnd such like matters from wells, without at the same time remov­
ing any water. The pump barrel is formed of two parts, a piston 
chamber and a sand or mud chamber. These are separated by a 
strainer or sieve-like diaphragm, so that the sand and mud, drawn 
up with the w ater through vertical tubes arranged in the lower 
chamber, are prevented from passing up into the piston chamber 
along with the water, but deposited in said lower chamber, from 
which they may be discharged when the pump has bQen drawn out 
of the well.  The water is discharged from the piston chamber 
while the piston is working. 

IMPROVED TIGHTENER FOR ELEVATOR BELTS. 
Peter H. Zacharias and John Ill. Swift, Ann Arbor, Mich.-An 

end clevis of a lever is fastened to one part of the belt, and the free 
end of said part is carried through a buckle on the other portion 
of the belt, and thence to a clevis on a hanging clamp attached to 
the lever. The belt is then tightened by raising the lever, and is 

s ecured by the tongue o f  the buckleentering a suitable hole. 

mud at the points where it has a tendency to settle. The invention 
also consists in the peculiar construction of the feed water heater 
whereby the water is retained in the steam space for a longer time 
than usual. 

IMPROVED CAR COUPLING. 
John S. Purnell, Berlin, Md. -fiis invention relates to that class 

of car couplings which automatically couple upon being brought 
together. It consists in the peculiar construction and arrangement 
of devices in which a wide coupling pin with a curved face and 
shoulder is pivoted u pon a horizontal detachable bolt or pin in the 
slotted drawbar, and is provided with an upper extension a bove 
the draw bar, against which a spring bears to restore and hold the 
pin in vertical position after beiug deOected by the entering link. 
The drawbar is provided upon the interior with a projection which 
holds the link horizontal, and also operates as a stop to the back­
ward movflment of the pivoted pin, thus preventing too g reat a 
strain upon the spring. 

• • • •  • 
NEW AGRICULTURAL INVENTIONS.  

IMPROVED PLOW. 
Asa H. Piland, Margarettsville, N. C. -This invention relates to 

certain improvements in plows of that class in which one or more 
. detachable sweeps are employed for the cnltivatlon of cotton and 
corn in the earlier stages of its growth ; and it consists in the pecu­
liar construction of a combined moldboard and sweep, made in a 
single piece in the shape of a bat's mug, and adapted to be used at 
once as a moldboard and sweep. 

IMPROVED CRANBERRY S�PARATOR. 
John Buzby, Moorestown, N. J.-The object of this invention is to 

provide an improved machine for cleaniug cranberries and sepa­
rating the sound from the unsound or otherwise defective ones. 
This object is attain('d chiefiy by means cf inclined shelves or plates, 
upon which the berries are allowed to fall, and from which they 
rebound. The sound onee, being hardest, bound farthest, and thus 
pass into a different receptacle from the unsound oncs. For the 
details of construction and arrangement of parts, reference must 
be made to the patent. 

IMPROVED FERTILIZER. 
Albert G. Griffith, Baltimore, Md.-The invention relates to an 

improvement In soil fertilizers of the class in which a suitable acid 
is employed to fix the nitrogenous matters contained in fecal sub­
stance, and thereby produce a compound which is so far free from 
noxious and offensive odors as to be adapted for handling and trans­
portation in caslos or boxes, like gypsum and other dry fertilizing 
substances. Horse manure forms the base of the compound, and 
to it are added eertain proportions of sulphurtc acid, bone dust, and 
Mexican guano. The product combines the highest proportions of 
nitrogenous and mineral elements which can be safely united in a 
fertilizer. 

IMPROVED GRAIN DRILL. 
Truman A. Hill, Jefferson City, Mo. -This Invention relates to 

certain improvements in grain drills, and it consists, first, in two 
rock bars which are connected with the parts which conduct the 
grain to the earth, and are geared together by means of toothed 
segments, so that when actuated by a connecting rod they cause 
the alternating spou ts to reciproeate in opposite directions ;  sec­
ond, in the combination with the said rock bar of a clutch mechan­
ism for throwing them in or out of gear ; third, in the combination 
with the driving wheels of a worm and pinion gearing, and a grad­
uated face and index hand for the purpose of determining the 
amount of gronnd seeded ; fourth, in the peculiar con struction 
and arrangement of the seeding devices ; and fifth, in the means 
for connecting and disconnecting the same from the actuating me­
chanism. 

IMPROVED :"'ERTILIZINO COMPOUND. 
G. J. Popplein, Baltimore, Md.-The invention relates to that 

class of fertilizing compounds that are intended to replace, cheaply 
and conveniently, the elements that form the constituent parts or 
food of plants, and that have been eliminated therefrom by previ­
ous cropping, or are absent or deficient from some natural cause. 
The componnd consists of tripoli united with soda or potash, both 
minutely subdivided and intimately mixed In proportions to) suit 
the requirements of each particular crop. 

IMPROVED COMBINED CORN PLANTER AND CULTIVATOR. 
Henry H .  Balding, Terre Haute, Ind.-This includes a number of 

useful devices whereby a corn planter is combined with an ordin­
ary cultivator, so that the latter machine may be used for planting 
corn, as well as for its regular work. The novel features relate 
mainly to points of mechanical construction. 

IMPROVED CULTIVATOR. 
James A. Price, Houston, Tex.-ThIs cultivator Is provided with 

rear adjustable side beams, one placed In advance of the other, on 
opposite sides of the main beam, pivoted in front and curved back­
ward therefrom. It may thus be readily adjusted for cultivating 
rows of plants of varying widths. 

••••• 

NEW WOODWORKING AND HOUSE AlII D CARRIAGE 
BUILDING INVENTIONS. 

IMPROVED GATE. 
Van Rensselaer Cole, Reedtown, Ohio.-The panel of this gate 

slides to and from the latch post on friction rollers, and is mounted 
on a triangular frame hinged to the pivot post. The said frame is 
attached to the post by means of a peculiar form o f  hinge, and the 
panel may be detached from the rollers to set it higher or lower, 
so that it may swing over snow or other obstructions. 

IMPROVED TILE ROOF. 
Jonas Smith, Lebanon, Ky.-The greater durability and dryness 

of tile and metal-covered roofs, as well as the greater protection 
they atlord against fire, have tended to rapidly extend their use in 
recent years, even In localities or districts subject to no legal re­
strictions in respect to the materials of which buildings are com­
posed. The present Invention is an improvement in this class, and 
relates to an improved form of tile or metal plate, and means of 
fastening for the same, whereby an economy is effected in the cost 
of the roof covering, its weight lessened, and the attachment of the 
individual tiles or plates rendered more secure than heretofore. 
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IMPROVED METHOD OF ATTACHIN G HUBS TO AXLES. 
Alden B. Brown, ComstOck. Mich.-This inventor proposes a com­

bination of a threaded band with the axle box, having correspond­
i ng and interlo cking ring flan ges, and the axle having an enlarged 
thread ed collar. ny this construction the oil cannot get out, and 
dirt and sand caRnot get in to wear the axle arm and box. 

IMPROVED SA WMILJ. DOG. 
Henry Williamson, Bay City, Mich.-The invention relates to an 

improvement upon the sawmill dog shown in patent No. 150,534, and 
relates to the construction and arrangement of parts whereby the 
sliding bar which carries the dog is attached to the frame and sup­
ported by its operating lever. This forms a simple lever power dog 
which is adjustable to logs of any size. 

IMPRO VED VEHICLE SI'R ING. 
Silas Newcomb, Pike, N. Y.-The invention relates to an improve­

ment in the class of wag ons unprovided with a reach, and consists 
in combining rearward extended torsion springs and pivoted or 
hinged stay bars with the body of the wagon. The rear axle is 
therefore separated from the wagon body to the extent of such in­
crease in the size of the arcs of which said springs and stay rods are 
radii. These arcs so far conespond that the axle is maintained in 
a practically vertical plane, and hence the bolt connections between 
it and the springs are not strained at each vertical vibration of the 
wagon body. 

IMPHOVED FOLDING TABLE. 
George K. Hoff, Philadelphia, Pa.-'l'his table may be readily 

folded into small space for beIng more conveniently carried to the 
place of use, and when opened it forms a stool or bench of consid­
erable strength. The invention consists of two hinged symmetrical 
bench sections, with hinged folding legs that are fitted by suitable 
recesees, and locked to a central stiffcning piece, which is hinged to 
one of the bench sections . 

JMPltOVED BASE FOR CHAIRS AND STOOLS. 
William T. Doremus, New York city.-Aronnd the upper part of 

the socket which receives the pivot of the chair is  cast a down­
wardl y  incl i n ed fl angc. The flange has four V·shaped grooves 
formed in it to receive the V-shaped upper edges of the upper ends 
of the legs, the ends of which rest against the sides of the socket . 
To enable the chair to be raised from th e tloor without haviug the 
legs drop out, bolts are passed down through the fiange and through 
the legs. 

IMPROVED ltUNNING GEAR 
George W. Gilmorb, Weatherford, Tex., assignor to himself and 

F. M. DaviS, of same place.-This is an improvement in suspension 
vehicles, and upon the patent granted to James Patterson, April 
16, 1850. Tile rear axle consists of two opposite arch bars connected 
at each end by angular picces, and is braced and secured to the 
reaches by a m iddle post. The front axle has a fifth wheel formed 
upon it in one piece. The connection of the supporting springs 
with the axles, and the rigid conDection of both front and hind 
axles by a brace, produce an iron suspension frame of great strength 
and durability. 

• . e . •  
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS, 

IMPROVED MILLSTONE DRESSING MACHINE. 
Albert Hoppl D, La Crosse, Wis.-The use of emery wheels for 

dressing millstones has proved economical, and also produced a 
better mechanical result than the devices previously employed. 
Dut the machines hitherto devised for the purpose have been cum­
bersome or otherwise objectionable. The object of this invention 
is to furnish a machine better adapted for such work. For details, 
it will be necessary to refer to the patent. 

IMPROVED FAUCET AND VENT. 
James Talley, Jr., Kansas City, Mo.-This invention Is an Im­

provement upon a device patented to Love and Talley, Jr., June 
30, 1874. The improvement relates to a rotating sleeve applied to 
the boring tube, and provided with openings on opposite sides, the 
adjustment of said tube in either of two positions rendering the 
device capable of acting either as a vent (for admission of air to the 
cask) or a faueet (for discharge of liqUId from the cask). The in­
vention likewise Includes an improved corkscrew and brush tube 
attachment. For an illustration of this invention , see page lns of 
this issue. 

IMPROYED SUSPENDElt AND OTHER LOOPS. 
Joseph W. Bradley, New York city.-This invention consists of a 

re·euforcing loop of metal or other substance in combination with 
the loop of a suspender or other strap, cammonly employed to 
connect the strap to a ring, buckle, or other device, the re-enforc­
ing loop being secured by an eyelet or other suitable means. The 
straps with which suspenders and the like are commonly provided 
are subjected to ra pid wear at the point where they l oop over the 
buckle or ring, owing to friction and the deterioration of the lea­
ther by perspiration. To remedy this defect, the inventor applies 
metal platt's and a narrow re·enforce loop to the strap l oop, and 
thereby enhances, as h e  states, the value of the article without 
materially increasing its cost or impairing the flexibility of the 
strap. 

IMPROVED PHOCESS OF GLOSSING COFFEE. 
Herman A. Kroberller, Philadelphia, Pa. , assignor to H. A. Kro­

berger & Co., of same place.-This consists in glossing roasted cof­
fee, while it is hot, with a primary compound of rice starch and 
French gelatin, and a strong solution of dextrin . The dextrin 
solution readily unites with the starch and gelatin compound pre­
viously put on, and forms a tenacious airtight covering with a beau­
tiful gloss. The advantages of this process are threefold, namely, 
the percentage of loss in roasting Is less, the evaporation of the 
aroma of the berry is prevented, and the appearance of the coffee 
is improvcd. 

• •• • • 
NEW HOUSEHOLD ARTICLES. 

IMPROVED FLY TRAP. 
David S. Kidder, Turner's Falls, Mass., aesignor to bimeelf and 

Frank W. Peabody, same place.-The fiies alight upon a pan which 
is rotated by clockwork, and which is separated by partitions into 
three divisions. Gates are hinged to the side of the platform, from 
which the pan pa!ses to cut off the escape of the tliee in that direc­
tion. Said gates rise to let the partitions pass, and have ver tical 
plates, 50 that they close progressively and prevent any opening at 
the outer part of the pan. Directly behind the gates is a covered 
way leading into a light chamber, through which the fiies are 
erowded by the partitions as they advance toward the gates. 

IMPROVED STOVE. 
William Young Cruikshank, Shamokin, Pa.- The object of tbi8 

invention is to utilize the vastly accumulating a.thracite coal du st 
of coal mines In direct manner, without special preparation and 
expense, so that the same is  fed in dried, heated, and well regu­
lated state to be burned i n  the s tove or furnace. The new features 
consist in a distributing cone, a drying plate, and a revolving 
feeder, by which the coal dust is conveyed in small and thin sheets 
continually to the fire below. 
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The Charge far Insertion under this hrod is One Do/,.. 
!ar a Line. If the Notices exceell Four Linea, One 
DoUar and a HaJj per LiM will be charged. 

Dr, Steam, the only fit Lumber, Fruit, Tobacco, 
Dryers. Ask free. H. G. Bulkley . Cleveland. O .  

The " Catechism o f  the Lo<Jomotive," 625 pages, 
250 engravings. The theory, construction, and manage­
ment ot American Locomotives. Sent post paid, on re­
ceIpt of $3. H .  P. SteIn. RR.Gazette.73 Broadway.N. Y. 

Wanted-A purchaser for a new Invention. j ust 
patented. My reason for seiling ; J am a wIdow. and not 
able to Introduce It. Address Mrs. S. P .  Jones , J ' .  O. 
Box 25, Glasgow. Ky. 

For Sale-6 Millers, $1i5 eacb ; fl-spindlc Drlll ,$lrJO. 
N o . 2 Fowler Press. ,:roo ; No. 1 Ditto. $125 ; 15 In .x4 ft. 
Lathe. '150 ; Pratt & WhItney Screw MachIne. $200 ; Pro-
6ler, '125 . Shearman, 45 Cortlandt St. , New York. 

300 new and second hllnd mach iocs of every de-­
scription for Bale at low prIces . Send stamp for our List 
No. 5. Just prInted. fully dcscrlhlng each machlne, statlng 
Just what you want. Don't  buy untn lO U Jook over our 
!1st. S. C. Forsalth & Co., lIIanche.ter, N. H .  

" Abbe " nol t Forging Machines and " Palmer " 
Power Hammers 8 specialty. Send tor descriptive Hsts 
with reduced prIces . S. C. Forsalth & Co . •  Manches­
ter. N .  H .  

Engi neers, Read about Allen G overn or, o n  our 
l ast page. Send to Mr. Allen for CIrcular. 

Blake's nel t  Studs are the best fastening for Lea­
ther or llubher Bel t s .  Greene, Tweed & Co .. 18 Park 
Place. New York. 

Corner Cutt ing Machine, Chocolate Mill, nolt 
Cutter. Letter Press and Stand-all at BargaIns. A. B. 
Cobu .  197 Water St., New York. 

Gas and Water Pipe, Wrought Iron. Send for 
prIces 1.0 Bailey, Farrel l & Co .. PIttsburgh. Pa. 

Inventors should corre�pond with the Allen Fire 
S " lpply Co., Proyldence. l:. I . ,  a8 to manutacturlng . 

Walrus Leather and Walrus Leathe� W heels for 
pollshln�. Greene, Tweed & Co . ,  18 Park .l:'lace. N. 1 .  

Painters, Grainers, & c  ..  send for Circulars and 
Sample of first class & quIck GraInIng. done whh my per­
forated Met.lllc Uralnlng tools. J.J .Callow,Clevel 'd.O. 

Telescopes and object glasses manufactured by 
John Hyrne. No. 121 East Fourth St., New York CIty. 

Seeds & Implements-200 IIl ustratioos-just out. 
Mailed on receIpt 2 3c. stamps. A. B. Cohu, 197 Water 
St . ,  New York. 

A Mechanical Draughtsman desires employment. 
Has had a t.horough educ�tton, and five years' experience 
a8 a machinIst In locomotive and stationary engine 
works. Address Lock Box 288, Sunbury, Pn.  

2 Hydraulic Presses, in perfect order. Ram 12 
IndIPs, tor Tallow, Cloth, or Tobacco. J. Howard , No. 
1720 Hlttenhouse St .. PhiladelphIa, Pa. 

Patent Right of first class Plow for Sale. Ad­
dress .1. Mlddledltch. 287 Elizabeth St .. New York. 

Bes t light Portable Engine out, at Novelty 
'Vorks, Corry, Pa. Send for Circular . 

ficst nand and Scroll Saws, Surface Planers, 
Matchers, Unfyersal Wood Workers, etc. Bente I, Mar­
gedant & Co . •  Hamilton, OhIo. 

" Wrinkles and Recipes" Is the best practical 
Handoook for MechanIc! and Engineers. Hundred. of 
valuable trade suggestIons, prepared expressly by cele· 
brated experts and by correspondents of the " Sclentlllc 
AmerIcan." 250 pages. Elegantly bound and illus­
trated. A splendId ChrIstmas gIft for workmen and 
apprentIces. Mailed. post palo , for '1 . 50 .  Address H. 
N. Munn. Publlsher. P O. Box 77'�. New York city. 

For Sale-An established business, manufactur­
Ing metal goods. Patented. Box i29, ProvIdence, R. I .  

Our new catalogue o f  drawing materials will be 
sent on receIpt ot 10c. Add . Keu!!el & Esser. New York. 

Boult's Paneling, Moulding and Dovetailing Ma­
cblne Is a complete sucee.s. Send for pamphlet and sam­
ple of work. B. C. Macb', Co., Battle Creek. Mlcn. 

Patent Scroll and Band Saws, best and cheapest 
In use. Cordesman, Egan & Co .. CincInnati. OhIo. 

Round Thread Hose Couplings and " Controlling 
Nozzles" are the best tn use . E . M .  Waldron, Prov. ,R.I .  

Sash and Door Factory, Planing Mill, &c., for 
Sale. See &dverttsement on page 505 .  

Wanted-Patent o f  some genuine and real Im­
provement worth beIng Introduced and exploIted In 
I'bllartelphla now, by a gentleman who has means and 
speCial faclllttes for forming companies, etc. Address 
Lock-bOX 72, Post Omce, Phlladelpbla, Pa. 

Wanted-Every Machine Shop to send for one of 
Gardiner ' S  pat. centering and squaring attachments for 
Lat.hcs. On five days' trial. to be returned at our ex­
pense It not satisfactory. 700 one Inch shafts centered 
and squared up per day . PrIce $35. R. E. State & Co., 
Sprlnglleld. OhIo. 

Family Dish Drainer-8hop right deed and pat­
terns;'10 per year. J. R. Abbe. Lawrence, Mass. 

Yocom's Split-Collars and Split-Pulleys are same 
appearance, strength, and price, as WhOle-Collars, and 
Whole· Pulleys. Shafting Works, DrInker St., below 147 
North Second Street, Pblladelphla. Pa. 
Solid EmeryVulcanlte Wbeels-The Original Solid 

�;mery Wheel-other kInds ImItations and InferIor. Cau· 
tlon-Our name Is stamped In full on all our best Stand­
ard Belting. Packing, and Hose. Buy that only . The 
hest Is tbe cheapest. New York Belting and Packing 
(;ompanv. 37 and 38 Park Row. New York. 

Steel Castings, from one lb. to five thousand Ibs. 
lnv.luable where great strengtb and durabilIty are reo 
qulred. Send for Circular. Plttsburgb Steel CastIng 
Co .• Pittsburgh. P •• 

Hotchkiss A.lr Spring Forge Hammer, best In the 
market. Prlcel low. D. FrIlble . Co . •  Ne .... lIaven. Ct. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
& WillIams, cor. Of Plymouth and Jay, Brooklyn. N. Y .  

For Solid Wronght-iron Beams, etc., see adver· 
tlsement. Address Union Iron MillS, PlttBburtrb, Pa. , 
for lIthograpb . &c.  

Hotchkiss & Ball, Meriden, Conn., Foundrymen 
and workers of sbeet metal . FIne Gray Iron CastIngs 
to order. Job work sollelted. 

American Metaline Co., 61 Warren St., N.Y. City. 
For Solid Emery Wbeels and Machinery, Bend to 

tl",e Union Stone Co. ,  R08ton, Mass . •  tor clrcula.r. 
Hydmulic Presses and Jacks, new and second 

hand. Lathes ana Machinery for Pollsblng and Bulllng 
Metals . E. Lyon. 470 Grand Street. New York. 

Spinning Rings of a Superior Quallty-Whitllll!­
ville Spinning mng Co . •  Whitinsville. M.ss. 

For belt Bolt Cutter, at greatly reduced prices, 
�ddre.e II II. Brol"ll • Co . . Newllaven Conn. 

Diamond Toole-J. Dickinson, M Nassau St., N.Y. 
Temples and Oilcans. Draper, Hopedale, Mass. 
Peck's Patent Drop Press. Still the best in use. 

Address .111.110 Peek. New Haven. Conn. 
A.lI Frult-ca.n Tools, Ferracu te W'ks, Bridgeton,N.J. 

J titufifit �mtritau. 

B .  W .  J. will find full directions for mount· 
ing maps on cloth on p. 91, vol. 32.-J . E. S. will 
find a recipe for silverplating fluid, for use with­
out a battery, on p. 4<'8, vol. 32. For a sil ver batb, 
for plating with a battery, see p.  362 . vol. 31. For 
directions for poliehing silver w are, see p. 251, vol. 
aa.-J. D. 's circle-equaring demonstration proves 
nothlng.-J. G. R. will find rules for calculating 
the proportions of screw· cuttlng J{ears Oll p.  107, 
vol . 34. -W. A .  will find directions for silvering 
lookiog glasses on p. 267, vol. 31.-H. E. J. must 
use Indian or Chinese ink for Patent Office draw­
logs.-A S. can mold rubber by the process de· 
scribed on p. 363, vol . 3O.-J. L. W. can attach 
sheet rubber or leather to iron pulleys by the pro­
Gess described on p. 409, vol. aa.-c. M. C. can cal­
culate t.he horse power of hiE eogine by the rules 
laid down on p. 33, \'01. aa.-F. G. R.'s lnstrument 
Is a pantagraph. See p 179. vol. 28.-L. L. T. can 
make rubber varnish for coating canvas by fol­
lowing the directions on p. 11, vol. 32.-0. W. I. 
can purify his silver solution by the method de­
sc>ribed on p. 32t, vol. aa.-The Instrument that M. 
McC. in qui res about Is  tbe pantagraph, described 
on p. 179, vol. 2B.-E. L. G. ,  A. n. C. W. P. T., J.B., 
G. W. B., E. F. C . ,  G. S. H. ,  F. D. D., H. J., E.G.K. , 
and many other correspondents who ask us 
to recommen d books on IndustrIal and SCientific 
subjects should address the booksellers who ad­
vertise in our columns, all of whom are trust­
worthy flrm@, for catalogues. 

(1) X. B. X. asks :  What shall I mix with 
red lead to fill joints In Iron ? A. Use white lead 
ground In oil and mixed with enough red lead 
(dry) to make a putty. 

(2) J. N. P. says : 1. I notice on some loco · 
motlVQ engines small tubes running from the 
boiler to the center of the steam chest cover. 
What is Its use ? A. They are plJ>('s connected 
with 011 cups In thl> cab. 2. What causes the deaf­
ening noise sometimes heard about a locomotive ? 
A. We do not know to what you refer, unless It is 
that occasioned by the sudden action of the pop 
valve. 3. Is there a gage attached to the cylindri­
cal reser voir of compre9Sed air, used in t.he West­
inghouse air brake, to denote the pressure of the 
Ilir ?  A. We believe so. 4. Wblch Is the best coal 
for burning In locomotives, anthracite or bitumi­
nous ? A. That Is an open question. 

(3) W. H. D.-Your statement as to freez· 
ing of water is not complete. Let us kno w all 
the conditions of the question, and we will be glad 
to give you our opinion. 

(4) H. C. E. says : A friend asserts that the 
fiy or balance wheel of an engine gives power to 
the engine, and that the engine would not run 
without. I say that the fly wheel is put there 
only to regulate or keep the motion steady when 
the engine Is going over her dead centers. Wblch is 
right ? A. Your idea Is  the more nearly correct of 
the two. The object of the fly wheel Is to regu­
late the speed of the engine, not only at th& cen­
ters but on all occasions where there is a change In 
the amount of work. That engines will work 
without fly wheels is very evident from the nu­
merous examples to be found In boats. 

(5) F. T. H.-We do not get from your de­
scription a clear idea of the arrangement: but if 
the wheel is free to move and lift, that would ac­
count for the trouble. 

(6) R. F. H. says : I had a coarse half round 
file, 6 inches long, that had become magnetized in 
a peculiar way. One pole was at the top and the 
other 2 inches from it. Is it usual for the poles to 
be thus situated ? If so, how Is it explained ? A. 
We cannot say that such cases are usual; but It is  
probable, if the file were placed In the line of  the 
dip, that a smart rap at two Inches from the 
tip, that is, where the second pole Is sltnated, 
would tend to magnetize it in the manner repre­
sented. 

(7) W. T. say s : Please publish for the ben · 
eflt of those who contemplate running small boats 
by steam, carrying neither passe�gers, hired men, 
nor freight, what sized boats we can use and not 
be amenable to the Inspection law ? A. The act 
requiring Inspection and licenses for steamers ap­
plies to all steamboats, of whatever size, whether 
run for pleasure or profit. 

(8) W. J. W. says : It is desired to use hy­
draulic pressure, and to run several presses with 
one pump, pumping into a reservoir tank from 
which each press will be operated. It Is desired to 
have the reservoir large enough to hold sufficient 
compressed air above the water to keep the press­
ure nearly uniform, the pressure being used irreg­
ularly, according to the work to be done. The 
pressure uspd Is as great as 1,000 Ibs. to the SQuare 
Inch, and the air over the water (in the reservoir) 
is soon absorbed by the water unless prOvision is 
made to prevent I t. A rubber diaphragm has been 
used to separate the air from the water, but the 
use of the diaphragm necessitates the use of a bad 
form of reservoir to adm. t of sufficient size and 
strength. Cannot a reservoir In the form of a cyl­
Inder be used, with oil floating on the water to 
keep the air from the water ? Would the water 
absorb the air through the oil ? A. We do not 
know that this has ever been tried. It is custom­
ary in such cases as yours to use Sir William Arm­
strong's accumulator. 

(9) M. V. A., of Brunswick , Australia, 
says : There Is a dispute about the power required 
to lift water by t he common suction pump. A. 
asserts that It does not take any more power to 
lift water 2 feet than it does for 1 foot. B. main­
tains that the power required will be as the verti­
cal hight to which the water is raised. What is 
the fact ? A. The Idea of power is incomplete 
without the element of time : and on this fact B. 

Is right. For example, It takes twenty times as I been that one superficial foot of heating surface 
much power to raiile 1 lb. water through a to 100 to 125 feet of air for the first floor, 150 for 
hlght of 20 feet in a minute, as it does to raise 1 the second, 175 for the third, an d 200 for the fourth 
lb. through a hight of 1 foot in the same time. (where there are stairways and hatchways) is suf-

(10) J. H. P. says : In your last issue C. W. 
flclent, even with exhaust steam. With live steam 

J. asks why it Is easier to 11ft the upper millstone less will answer. The exposure and construction 
by the regUlating screw while it is in motion, than of the bUildings should also be con!!ldered. A. All 
whe ' t ' t t y k 'f It 1 f t T k systems of heating shou ld be adapted for zero 
an i��s;:a�i;:� sup��e� �agon 

s 
W

a
he:� be :us� weather ; it Is easy to turn down the steam to 

pended by a horizontal bar passing throulo'h the grade it for milder weather. For factories, how­
hub. To slide the wheel bodily on the bar would ev;, where well protected, your quantities would 
require considerable force. Now set the wheel su ceo 
revolving ; and the slightest pressure against the (19) S. & P. M. Co. say : 'Ve are engag'l'd 
wheel will cause i t  to move (slowly) along the bar. in the manufacture of a. tlflcial stone. What 
If you can explain thiS, you will have a clew to c:JUld we use for coating the stone with to rcn­
the other difficulty. Wben the wheel is In m otioo , der It weatherproof ? A. Stone itself is not 
the center of gravity or weight seems to move in weatherproof ; and the manufacturers of Ilrt.l f1-
a sort of spiral or inclined plane, and the friction clal stone have not yet succeeded in discovering 
is more easily overcome than whpn tbe wheel iS at an application that will make their imitation .tone 
rest. So of the millston e :  The friction of the quite equal to the real. Pure Portland cement 
shaft tbrough the lowpr stone and the friction of probably alrords the bEst eurface for ulJ bu r n t  
the upper bearing i s  more easily overcome when ware, a n d  glazi n g  I s  t h e  bEst for that w h ich i s  
tbe stone i s  i n  motion than when it Is a t  rest. T h e  passed through the kiln. 
friction (call it a weight, if you please) moves up (20) O. A. L. asks : What is the rule for an IIBcending inclined plane, instead of perpendl- finding the length of a perlin post of a bUilding, cularly ; the general jarring camed by the motion when it is set at a right angle to the rafter, fry! the of the wheel causes the relliulating screw to move following pitches : l, !, {, l, i ?  Let. the wid th of more uniformly instead of by fits and starts. A. the bullding be 36 feet, pI tch %. Then the hight is We must suggest to you, as we did to C. W. T ,that 12 feet and the length of the rafter Is  21 633 feet. If you have any experimental data In support of What would be the length of the perlin post ? A. your statement we would be glad to receive It be- Multiply the hight by half the length of the rafter, fore attempting an explanation. and di vide the product by half  the span ; the quo. 

(11)  W. J. W. asks : What size of engine tient will be the length of the purlin poet. This is 
will it take to run a boat 16 feet long and 4� wide, a general rule for any pitch. nut unless you pro' 
at 5 miles an hour ? I have an engine 2 x 3� inch. vide a post or wall to support the pOInt in the 
es,and a boiler (upright tubular) 22 Inches high and span on which the purlin post rests, this is a very 
9 inches in diameter ? Are the engine and bOiler faulty construction, subj�cting the tie beRm to a 
large enongh ? A. The engine might possibly do cross strain ; the proper position for the purlin 
(although it is rather small) with a bOiler of suffi- post or brace is directly from the center of the 
cient !!Ize. We do not thlnk your boiler would give span to the middle of the rafter, the center of 
very satisfactory results. For a boat of the size span being held up by the suepension post or rod. 
you mention, the diameter should be from 20 to 24 1. What Is the average power of a horse in foot 
inches, and hight from 3 to 3� feet. Ibs. ? A. The ordinary work of a horse has been 

(12) R. K. asks : 1. Would 8 or 9 lbs. of estimated at 22,500 Ibs. raieed l foot in a minute for 
zinc be enough to put in a steam boiler to remove �h���:e

a 
d��'in

2ih! ri��� i��: �e����� �::r e::: 
hard lime scale ? A. So far as we know the prin- another is 115 horse power. Please explain the clpal action of zinc is rather to prevent corrosion. term as there used. A. It Indicates that the vol­As to the experience of correspondents with zinc ume of water and the hight of the fall are suffi as a scale preventivp, see p. 369, vol. 31, and p. 36, cient to give that amoun t of power at each dam vol. 32. 2. Is It proper to blow olr the water from a respectively. steam holler with a pressure oUO lbs. , 4 hours after h the engine stops,wlth the flre'all raked out and the Wbat is t e qulckest time made by any stea m 
drafts turned olr from the bOiler ?  A.It is better to vessel between New York and LiverPool ? A .  

See p .  97, vol. 34 .  A s  the LiverPool steamers let the watcr remain in the boiler over night, until generally stop at Queenstown, the time is usu-it becomes comparatively cool : and then allow it to ally given from the laticr port. The steamer City run out, and clean the boiler at once, washing the of Berlin made the trip from New York to Quecns­parts Inaccessible by hand with water frOID a town In 7 days, 15 hours, and 48 minutes. hose. 
(13) G. W. M. says : I have an engine 3 x 

3� inchee; what size of propeller will It drive, to 
propel a boat 16 feet long by 5 feet beam ? A. You 
can make a propeller 20 inches in diameter, � 
feet pitch. 2. What size of boiler will It take to 
run the engine at 300 strokes per minute ? A. Use 
a vertical boiler 24 inches in diameter and 3� 
feet high. 

(14) W. P. H. asks : 1 .  How can the 
amount of air drawn into the firebox of a loco­
motive be measured ? A. By measuring its velo­
city and the sectional area of the Inlet. 2.  What 
means can be adopted to measure suction in the 
fire box, and compare It with the suction in the 
smoke box (the dllrerence being mostly due to the 
friction of gases in the flues) ? A. Two delicate 
gages might be used, such as bent tubes, contain­
ing fluids. 3. It hM been stated that a vertical 
boiler of two thirds the capacity of a hOrizon­
tal one, will furnish the same amount of steam. 
Is this so ? A. We would hesitate to endorse such 
a sweeping assertion. 

(15) S. C. N. asks : What is the least 
amount of water pressure that would feed a bOiler 
carrying 90 Ihs. of steam per square inch ? A. We 
eould not answer this question definitely, without 
knowing size and arrangement of connections 
and amount of feed ; but in general it would be 
well to have a pressure of water of from 3 to 5 
Ibs. greater than that In the boiler. 

(16) D. H. D. says : I want enough hy. 
draulic cement, or some cement that will harden 
or stop out water under water, to cement a space 
of about 8 feet in diameter In the bottom of my 
cistern. What is best to use ? A. Portland cement 
Is the best you can use, and you will find it adver­
tised in our columns. If you can make the bot­
tom of your cistern concave, it will present a 
greater reSistance to the action of the water be· 
neath. 

(17) G. C. asks : How can I filter dust out 
of atmospheric air ? A. It is claimed that a shield 
placed against an opening will cause the particles 
of dust in the current of all' striking against it to 
fall below, where, if a pan of water Is placed, sald 
dust will be retained, and the purified air may en­
ter below the shield, passing over the su rface of 
the water. 

(18) L. H. P. eays :  1. Does E. H. R. , in an ·  
swer t o  H. F. R . ,  N o .  49, February 19, mean one 
fifth as much heating surface In the boiler as he 
has of radiating surface, or does he measure the 
entire surface of the boiler, including the tubes ? 
A. He probably has reference to the elrective heat­
ing surface In the boiler, which Is usually taken as 
only one half the entire surface, meaning that 
which comes in contact with the fire. 2. What Iii 
the rule for finding the size of supply pipes for 
coils where exhaust steam is used, also for live 
steam ? A. For exhaust steam the pipe should be 
large enough not to mak e  an obstruction by fric­
tion within it, and no smaller than the pipe where 
it leaves the cylinder. There ill no rule other than 
custom for live steam, which has most usually 
adopted 1 inch pipe. 3. In your Bnswer to A. S., 
1 think you are extravagant In your amount of 
heating surface for a factory. M, experience has 

(21) N. S. J. asks : Plea�e give me the rule 
for determining the power of a screw press,having 
given the diameter, weight, and velocity of the 
balance wheel, the size and pitch of screw, the 
friction, and any other elements entering into the 
problem. A. It would take a very extensive in­
vestigation, and a great deal of calculation, to en­
able us to answer theee questions. You will find 
considerable Information on the subject in Ny­
strom's " Elements of Mechanics." 

(22) M. D. L. R. says : I am build ing a 
portable engine. The boiler Is vertical, of 26 inch­
es inside diameter and hlght 5 feet. It  is set in a 
smoke box that runs down and forms the fire box. 
There are 30 tubes of 2 Inches inside diameter ; di 
recti on of draft is up between the smoke box and 
b.>i1er, also through the vertical tubes. Will it. do 
to have the fire to go between boiler and smoke 
box, thereby heating the outside of boiler shell ? 
A. It will not improve your boiler. 2. How high 
shall I keep the water level in said boiler ? A. 
About 4 feet. 3. Have I too many tubes for the 
size of shell ? A. No. 

(23) J. B. ask s : How can I paste silk on to 
wood without spoiling the silk ? A. Good lIour 
paste has given satisfaction for this pUrPose. 

{24t J. D. P. says : Please inform me of 
something reliable that will cure corns and wartll. 
A. If the corn has attained a large Size, removal 
by cutting or IIliiature will  be necessary. If it 
hangs by a small neck, the latter method is prefer­
able. It is done by tying a silk thread around thc 
corn, and, on its removal next day, another still 
tighter, and so on until completely removed. 
Wben the base is broad, a cautious dissection of 
the com from the su�roundlng parts by means of 
a sharp knife or razor Is necessary. This is donc 
by paring gently till the whole is removed. In 1111 
cases of cuttktg corns, the feet ought to be previ­
ously washed, as in case of making a wound In the 
the great danger may result from want of clean­
liness In this respect. Mortification has been thc 
result in some cases of this Reglect. For tbe erad­
Ication of warts, the proper application of caustic 
potassa (stick) is highly recommended. 

(25) J. M. an d others ask : How can we d i 8-
solve shellac In alcohol, aqu eous solutions of 
borax, etc. ? A. Dissolve 5 parts borax in 25 pari s 
hot water, and add 4� parts of shellac in fine 
powder. noil until solution is elrected. Sheliac 
does not form transparent alcoholic solutions. 

(26) M. A says : 1. How can I bleach felt 
hats ? A. Hat felt may be bleached by means of 
sulphurous acid gas. Felt hats are dyed by alter· 
nate Immersion in a hot aqueous solution of log­
wood 38 parts, 3 parts green vitriol, and 2 partS of 
verdigriS, and exposure to the air (each part of 
this process having a duration of about 10 or 15 
minutes). This dipping and draining is sometimes 
repeated as many as 13 or 14 times, or until a 
bright glossy black is obtained. The aniline col­
ors may also be used for this purpose. Felt is 
much more difllcult to thoroughly dye than ordi­
nary woven woolen goods. 2. How can I make 
the stitl'enlng for felt hats ? A . A good stilrenlng 
Is made as follows : Dissolve 3 parts earbonate of 
potash and 10 parts borax in hot water ; then 
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add 50 parts shellac, and boil until solution Is 
elfected. The stilfenlng may be applied (to the in­
side of the hat) by means of a brush. As soon as 
this is done, the hat should be Immediately Im­
mersed in very dilute oil of vitriol In order to 
neutralize any excess of alkali, and to properly flx 
the shellac. 

(27) A. N. asks : Is there any danger o f 
lead poisoning, or other serious ccnsequences,from 
the use of sugar of lead as a wash for sores ? A. 
The danger depends upon the strength of the so­
lution used and the frequence of the application. 
Colic sometimes results from the very free use of 
solutions of acetate of lead. Perell'lJ. states that 
paralysis Is caused by using acetate of lead. 

(28) J. E. K. says : You gave the following 
recipe for a liquid for mixing rocket stars : Alco­
hol � oz., camphor � oz., isinglass � oz. How can 
the isinglass be dissolved in alcohol ? A. It can­
not. The quantity of alcohol given Is j ust suffi· 
cient to render the camphor capable of being pro­
perly incorporated with the other Ingredients by 
maceration. Do not add the gelatin until all the 
other Ingredients have been uniformly Intermixed 
by gentle trituration in a mortar. 

(29) S. B. asks : In crushing highly suI· 
phurous ores with Cornish rollers at 120 revolu· 
tiom per minute, will the sulphur have any ef­
fect on the Iron 0 r face of the rolls so as to Injure 
its texture ? A. We think not. 

(30) A. B. asks :  1. Of what is Indian ink 
composed ? A. Indian or Chinese Ink Is formed 
of carefully purified lampblack and Size, or ani· 
mal gl ue, with the addition of perfumes, not ne­
cessary, however, to its use as an Ink. 2. In what 
substance is lampblack soluble ?  A. Commllrcial 
lampblack always contains more or less resinous 
and tarry matters, that are soluble in oil of tur­
p 3ntine, b enzine, naphtha, etc. ; but the purified 
lam pblack (carbon) is Itself Insoluble In any men­
struum. 

(31 )  C. K. asks : What metal or alloy ex' 
pands the most and quickest at a temperature with­
in 300° Fah. ? A. Zinc. Taken at 32° Fah . ,  a rod 
of zinc 25 feet 4 inches long will have a linear ex­
pansion at 212° of about one Inch. 

(32) V. C. T. says : I hav e a lot of thin 
malleable Iron castings, which I am havlng ground, 
pOlished, and nickel plated, but they all have a 
dull leaden appearancil after being plated. They 
tell me the fault Is In the casting, that the mallea­
ble i ron was burnt. Can this be true ? A. Malle· 
able iron mllY be readily nickel plated if the work 
be first properly Ilnlshed. If the casting, are 
burnt, It will  be necessary to rellnlsh them bef9re 
a satisfactory deposit can be obtained. 

(33) E. S. T. asks : Why do preserves, that 
are In perfectly airtight jars, mold ? A. If the 
preserves be placed In the j ars while hot, so as to 
completely 1111 the jar and expel the air, the pre· 
serves will not mold. 

(34) E. S. H. asks : How ca.n I make colored 
Ilres ? A. Try the following : For light blue 61 per 
cent of chlorate of potash, 16 of sulphur, 23 of 
strongly calCined alum. For dark blue,60 per cent 
of chlorate of potash, 16 of sulphur, 22 of carbo· 
nate o f  copper, 12 of alum. For deep blue, use 54 
per cent of chlorate of potash, 18 '5 of charcoal, 
and 27 '5 of ammoniacal sulphate of copper. It Is 
hardly necessary to mentIOn that great care is re­
quired In mixing these materials, and that each 
ingredient should be pulverized separately. For 
red Ilre use 29 7 parts chlorau. of potash, sulphur 
17'9, charcoal 1'7, nitrate of strontia 45'7, black sul­
phuret of antimony 5'7. For green, chlorate of 
potash 32'7, sulphur 9'S, charcoal 5'2, nitrate of ba­
ryta 52'3. For yellow, sulphur 23'6, charcoal 3'8, 
nitrate of soda 9'8, saltpeter 62'8. 

(35) T. L. asks : Is a large deposit of soda, 
such as Is generally deposited from soda springs, 
of any value ? A. Yes. It might be prolltably 
used as a fiux in reducing ores. 

(36) H. S. asks : How should bodies of eel. 
lular structure, being saturated with nitrate of 
sll ver t" become conductors o f  electricity, be 
treated w i th hydrogen gas ? A. Enclose In an at­
mosphere of pure hydrogen and heat to redness. 
Solutions of copper are preferable to silver, as 
they are much ch('aper. 

How is the double sulphate of nickel and ammo­
nia prepared ? A. See p. 139, vol. 29. 

(37) G. S. says : I have a drum head that 
has lettering on It, done in black. How can I take 
the marks 011' without inj u ring the head ? A.You 
should have stated, if  pOSSible, the character of 
the pigment employed in the lettering. The fol­
lowing Is a list of the solvents commonly employed 
where this Is not known : Water, ether, ether and 
alcohol, benzole, naphtha, chloroform, bisulphide 
of carbon, caustic alkalies, diluted acids, solution 
of cyanide of potassium. They should be applied 
cons9cutlvely in the order given. It must be borne 
in mind that many o f  the abovementioned solv. 
ents are extremely Injurious to the material ol the 
drum head, and care should be exercised to pre­
vent any unnecessary contact. 

(38) J. H. B. asks : How can I renovate a 
sponge mattrass that has become hard by use and 
dampness ? A. �h1s has not been satisfactorily 
accomplished. 

(39) C. & Co. ask : 1. In the manufacture 
of fluid magnesia, to what pressure would you 
charge the fountain with carbonic acid gas ? A. 
To 12 ozs. water add � oz. magnesia and add citric 
acid to slightly acid reaction. Such aoidity is gen­
erally fouud more palatable than a neutral solu. 
tion. SWeeten, add a few drops oil of lemon to fla· 
vor, and 18 grains potaB!a bicarbonate. This Is 
the prOper fluid magnesia. Many sail a spUriOus 
article made of tal'trate of Soda with a little soda 
bicarbonate flavored with lemon. 2. How is the 
magneSia bottled ? A. Bottle In the ordinary way, 
Dot u sl " ..;  the carbo�io acid apparatus. 

(40) E. B. J. says : I desire to make a mu· 
slcal instrument, the sound belDg produced by 
striking wooden strips, of uniform thickness and 
varying length. Supposing the shortest strip Is 4, 
inches long, what will be the length of the others 
down to 2 octaves below the note sounded by that 
one ? What is the best material for the hammers, 
and what kind of wood gives the best sound ? A. 
The relative lengths o f  the pieces, for an octave 
on the natural scale, are as follows : 1, �, ·h !, i, i, !�, j.. T his progression is upward, the � length 
sounding a note one octave above the 1. Another 
octave upwards can be formed by halving the fig­
ures, thus : �, �, j, 1, -(-(f' T\, ·h and so on as long as 
desired. We believe they are generally laid on 
straw, and struck with wooden hammers. Some 
of our readers, however, may be familiar with the 
use of the instrument, and will correct us if in 
error. 

Given a set of conjugate diameters of an ellipsE', 
how can the axes be found so that the curve can t e  
conveniently constructed ? A.  Let c b and c !l  t e  

the given conjugate diameters. From d draw a 
line perpendicular to e b, and make Its length, 
d E, equal to e O. Join the polnts, O and E, by a 
straight line, and upon 0 E,as a dlametel) describe 
a circle. Draw a straight line, d H, through d and 
F, the center of this circle. G and H, where th(' 
line cut!! the circle, are points ill the principal 
axes, and G tI, H tI, are the lengths of the semi· 
axes, so that A n and C D are the axes required. 

(41) J. B. asks : How can I produce a gloss 
on hard rubber ? A. Ebonite may be worked, in 
all respects, like any hard wood. Pumice powder 
and rottenstone are commonly employed as finish­
ers. 

(42) E. P. J. asks : 1. What is the precise 
diameter of the piston of a reciprocating engine, 
presenting 144 sq nare inches of area ? A. Calling 
7t the ratio of the circumference of a circle to a 
diameter, the diameter In question is equal to 24 
divided by the sqnare root of 7t. As, however,the 
value of r. cannot be precisely expressed in num­
bers, It is impossible to give the preCise diameter 
of the piston. 2. What would be the h01'l!e power 
of such an engine with 2 feet stroke, running with 
100 lbs, boiler pressure to the squal e inch a t 100 rev· 
olutions per minute,and cutting 011' at 1 foot, or � 
stroke ? A.The data sent are insufficient for an ae­
curate:calculation. See p.33, vol. 63. 3.What i s the 
calculation as to the percentage of power lost by 
friction In the reciprocating engine ? A. It va­
ries in dllI'erent engines from 10 to 40 per cent. 
From 20 to 25 per cent would possibly present a 
fair average. 4. What would be the Increase of 
power in the above named engine if the steam, 
both before and after the cut·off, were always op­
erating at 1 foot leverage from the center of the 
shaft, as it now Is at the half stroke, without com­
mencing near one dead center and lOsing Its ex­
pansion In the other ? A. The mean leverage 
throughout a re,olutlon is about 0'6366 of the 
length of the crank, and the center of the crank 
pin moves 1'5708 times as far as the piston In a rev· 
olutlon : so that the whole power exerted by the 
piston Is transmitted to the crank, exeept what is 
lost by friction. It would seem impossible to do 
more than this, whatever the leverage might be. 
5. With what speed would a l inch square column 
of water, with 15 feet head, enter a vacuum, with. 
out regard to friction In the tube ? A. At a rate 
of a little more than 56 feet per second. 6. Is It 
true that air enters a vacuum at the rate af 1,300 
feet per second ? A. This is an average approxi· 
mate value. 

(43) H. E. E. asks : 1. What is squaring 
the circle ? Is it Ilnding a square with an area 
equal to the area of a circle of given diameter ? 
A. Yes. 2. If so, does not the whole trouble lie in 
finding the area of a circle ?  A. Yes. 3. Does not 
geometry demonstrate the prgooss beyond the pos­
slbility of error ? A. No. 

(44) H. D. P. asks : How is the bronze 
made that Is used for bronzing statuary, etc. ? A. 
Bronze statuary does not require the application 
of any bronze. Make your castings of : Copper 88 
parts, tin 9 parts, zinc 2 parts, lead 1 part. You can 
then polish the ca!tings to suit your taste. 

(45) T . H. says : I saw in a recent issue o f 
your paper a statement that man appeared on the 
earth 150,000 or 200,000 years ago. Will you refer 
me to the evidence ofthe existence of pre-adamlte 
men ? A. Sir Charles Lyell's work on " The An­
iqulty of Man " Is a complete resume of the whol 

tubject, which ill too Extensive for our columns. 

(46) P. S. says : I saw a meteor in Kan sas 
on December 27, 1875, and I wish to know of what 
kind of matter such bodies are composed. A.Ma· 
teoric bodies are of two classes. Some are com­
posed of entirely combustible, while others are of 
combustible and incombustible, matter. They reo 
volve around the sun in orbits more elliptical than 
the orbit of the earth, so that parts of their orbits 
are InU/rnal and parts are external to the earth's 
orbit. When the earth and the meteoric bodies 
come near enough together so as to bring the la tter 
within the earth's atmosphere, they are Ignited by 
thQ resistance, and are either wholl y  or partial l y  
consumed. I f  their course and the attraction of the 
earth would bring them to the earth's surface, 
then the combustible ones would probably be 
wholly consumed before reaching It, while the 
others fall in the form of Iron, etc. At times they 
only pass through the upper portion of the atmo· 
sphere, and, after receiving a very warm recep­
tion for a few moments, are allowed to go on, but 
not in their old paths. 

(47) J. C. C. asks : What are the ingredi­
ents and proportions of the wax used by electro­
typers for taking ImpreSSions of type ? A. Yellow 
beeswax will do very well. 

(48) L. & G. M. Co. ask : W hat prepa.ration 
can be applied, with a pen, to mark numbers on 
the surface of tin plate ? A. Squeeze the juice of 
a lemon into a cup, and put in a bit of copper, of 
tbe size of a cent. Let It stand for a day or two, 
then use it with a quill pen . 

(49) J. H. says : I hav e a material con­
taining free sulphur. By applying heat I drive 
the sulphur olf in the form of gas. How can I 
condense those fumes, so as to obtain fiowers of 
sulphu r ? A. It is necessary that the sulphur va­
por should not come in contact with the air, other· 
wise a portion of it will be oxidized and converted 
Into sulphurous acid gas. Sulphur may be vola· 
ti lized or sublimed at a temperature of 792° Fah. 
If It then be condensed in suitable vessels, we have 
the substance commonly known as fiowers of sul­
phur. This Is done, says the United States Dis­
pensatory, by allowing the fumes to condense on 
the walls of a brick chamber: 

(50) R. E. says : J. H. P. states on p. 114, 
current vol ume, that no chimney burners are safe 
on account of the shortness of the wick tube, and 
he expects to do better with a tube 4 inches long 
instead of 1�. He Is certai nly mistaken. Every 
coal oil burner should, and most of them do, con­
tttin a little fiat tube, which serves for the escape 
of gas formed by heated oil. With this tube a no· 
cblmney burner is j ust as safe, if not safer, than a 
burner with chimney. Lamps with chimneys get 
a great deal hotter than those without, for two 
reasons : The chimney, producmg a better draft, 
causes a more perfect combustion of the oil, and 
consequently a whiter l ight and more heat from 
the same amount of oil b u rnt ; and the chimney, 
being al ways near the fiame, gets a great deal hot­
ter than the constantly changing air would without 
a chimney, and will consequently radiate heat to 
all the surrounding objects, of which the oil reser­
voir gets Its share. If J.  H. P. wants to use a wick 
tube 2� inches longer than generally used, he will 
Ilnd that 011 of 150 gravity, as the law now requires 
In m08t of the States, will not rime at all so high in 
sufficient quantity to feed the fiame : hiij wick will 
therefore get charred, and he will be obliged to 
burn lighter 011, and so increase the danger of ex­
plosion. 

(51) J. M. S. says : In a recent issue you 
recommended strips of plank to be used beneath 
the window sash for the purpose of ventilation. I 
have used the same, tJUt for apply ing or removing 
expeditiously I hinged them at the center, and 
covered them above and below with felting or rub­
bel' to keep out the cold. 

(52) M. W. L. says, in reply to C., who asks 
as to the weight of the 20 and 15 inch guns : They 
weigh respectively 115,200 and 49,100 Ibs. 

(53) J. J. B. says, in answer to a correspond­
ent who complained of heating of millstones : To 
avoid hot grinding, reduce the speed of yOUl' mill­
stones and grind slower ; and In staffing the stone, 
put in a piece of writing paper, and let the stone 
be just so tightly Ilxed that the paper will slip out 
from under the stalf, near the eye of the stone. 

(1'14) J .J .  B. says : To oH a mill spindle at the 
bush, bore a % inch hole through the wood block 
in bush, next to spindle. Take a piece of % inch 
iron gas pipe, bend , and insert it, bringing under 
the stone up through the fioor, outside of the 
curb. Let the outside end be the highclit. Use 
castor oH ln oiling, as It never congeals, and you 
need never have any trouble In oiling millstones 
In the coldest weather. 

(55) W. L. S. says, in reply to an inquiry 
as to why a u/legraph sounder connected wi th the 
b&1I of an alarm clock does not work : Every tele­
grapher knows that a quick tap on the key, no 
matter how hard, will not affect the sounder, as 
It does not give time for the magnet to work. The 
stl oke of the alarm striker Is exactly of this na­
ture, and therefore cannot repeat itself on the 
sounder. 

(56) J. C. s"ys, in reply to L. S. C. 's qu eries 
as to the elfect of dampness on un used boiler fur­
naces : Into a closed vessel place 5 to 10 gallom 
beavy oil (petroleum paraffin); place the vessel at 
a safe distance, with a pipe to lead the vapor 01 
the oil under the boilers. Close up every crack or 
crevice by luting, put a Ilre under the ves!el, and 
evaporate the oil. The whole of the Ilre surface, 
and even where the brick Is In oontact with the 
boller, will be sweated or covered with the con· 
densed vapor of the 011. To protect the Inside of 
the boller,.lirst dry It by a very light Ilre under It; 
theu put zi.few galions petroleum In each boiler 
and evaporate It by a light fire under the boiler. 
As the oil vapor condenses, the whole Inside of 
the boiler will be coated with a rust-proof coat of 
oli 

= (57�·.D. F. J: says, in reply to J. A. H . ,  who 
says that the carrying boards of his reels are fiat, 
and that tbe fiour �ticks on them : If you give your 
carrying boards enough pitch, keep your st ones in 
good order, and do not grind hot,you will not have 
any further trouble in that line. Sandpaper tbe 
boards and then put shellac on them. 

158j J. B. J. Sll.ys, in reply to H. M.'s query 
as to tbe line of the magnetic meridian : Since the 
lutitude and longitude of the place are not given, 
the question may be considered under two hypo­
theses : 1. The line may be in Maine or thereabouts, 
where the declination of the magnetic need le from 
the meridian bas varied from 14° to 17° duriDg the 
last 40 years. 2. It may be in some of the West­
ern States, where an equal d eclination, but oppo­
site In direction, has existed during tbe same pe­
riod. If the fi rst supposition be true, then the 
first surveyor made due allo wance for the declin· 
ation, and located substantially a true meridian. 
The subsequellt surveyors, neglecting the declin­
ation, located a magnetiC meridian, which is con­
stantly and Indefinitely fiuctuating. If the line in 
question is west of the Alleghanies, it would seem 
thut the first surveyor ran :he line parallel with 
this needle, disrEgarding declination : hence i t  
would not be a true meridlfin, the two subsequent 
surveyors being in this case approximately COl­
recto The amount and d irection of the discrep­
ancy between tbese two latter appear to favor 
the first bypothesis : it is readily accounted for, 
however, under tbe secon d,wben i t  is remembered 
that the deviation Df the magn etic needle from 
the true meridian is a constantly vary ing quan­
tity. 

(59) D. C. R. says : S. H. B. and many others 
desire i n for mation as to buildin g boats. In the 
fl rst place, m ake the keel of required length and 
about I%, inches tbick and 4 inches wide, with a 
rabbet to receive the edge of garboard strake. 
Put on stem and stern as required, and fasten 
them on some good support about 2 feet from 
floor ; then place molds of the shape required, in 
about 5 sections, across the keel and secure the m ,  
and cut the Il rs t  strake t o  Ilt keel and stem a n d  
stern. Nail on , and con tinue t o  c u t  a n d  nail on 
until of the depth required ; then bend in ribs 
and put in seats and other In side Ilnlsh. 

MINERALS, BTC.-Specimell8 have been re­

ceived from the following correspondents, and 
examined, with the results stated : 

J. M. M.-It is ramie Ilber.-T. T. R.-It Is sul­
pbide of lead ;galena) accompanied by sulphate 
of baryta (heavy spar).-W. P. T.-It Is sulphuret 
of iron, irlsed by a superllcial oxidation.-J. L.-It 
Is iron pyrites, at present not of m uch commercial 
value.-W. A. J.-It Is bituminous shale, Impreg­
nated with sulphuret of Iron, to which the glisten­
ing metallic appearance Is due.- G D. M.-It Is 
Impossible to m ake an analysis of any value on 2 
ozs. of water. One gallon Is needed, carefully 
sealed up In a perfectly clean bottle of wbite glass. 
-G. J.-No. l is alunogen, a variety of native 
alum consisting of sulphuric acid,  water, alumina, 
a little Iron, etc. It may be purified by solution 
In water, and then , by saturation with alkali and 
crystallization, be converted into common alum. 
No. 2 1s blende or sulphide of zinc. No. 3 1s black 
argillaceous shale. No. 4, Is ferruginous quartz.­
M. R.-There appears to be no market in New 
York for sand of this character which has to be 
transported any distsnce. -J. R. M.-It Is calcite 
or crystallized carbonate of Iime.-C. E. G.-The 
metal is lead : the mineral is muscovite (potash 
mica.) 

J. W. S. says : I am taking a -:arbolate 
of iodine inhalant for catarrh, and It scents my 
clothes with an unpleasant odor. Can you tell me 
of something to mix with it to produce a pleasant 
odor ?-W. McD. says : How can I get a smooth 
surface on planished copper plates ?-T. J. asks : 
How are the inches, etc., put on wooden rules ?­
W. S. says : R. W. R. states that he Is carrying 20 
horse power by a cotton rope. How does he main­
tain the proper tension during damp or dry 
weather ? 

COJlJlUNICATJONS RECEIVED. 

The Editor of tile I:!CIENTIFIO AlmRIOAN ac­
mow ledges, with much pleasure, the receipt of 
Jriginal papers and contributions upon the follow­
'ng subjects : 

On Thermometrical Tables. By J. B. G. 
On the Sargasso Sea, etc. By M. 
On Bored Wells. By L. L. 
On Windmills. By A. McL. 
On a Registering Barometer. By W. A. n. 
On Projectiles. By R. H .  
O n  Spacing Circles. B y  G. B. F. 

Also Inquiries and answers from the following : 
H . C. N . -J .  D . M . - O .  A . - C .  F. E .-E . W.-L . H. Q. 
-L . D .  D . -A. N .  W . - W .  M .  R . -W .  S .  H . - J .  M . ­
D. M. H .-A . G . - A .  W .-C. M . -F . B . -J .  E . -F .  W .  
-�� .  F . E .  

HINTS T O  CORRESPONDENTS. 
Correspondents whose Inqu1rles faU to appear 

mould repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
:ecllnes them. The address of the writer shonld 

liways be given. 
Euqu1rles relating to patenti, or to the patenta­

bility of Inventions, assignments, etc., will not be 
published here. All such Questions, when Initials 
only are given, are thrown Into tne waste basket, 
as It wonld ftIl half of our paper to print them all; 
but we generally take pleasure In answering briefly 
by mail, If the writer'! address Is &iven. 

Hundreds of Inquiries analOi'OUS to the folloWin&' 
are !ent : " Whose Is the best smut mill for wheat ? 
Who sells incubators ? Who makes fuses for 
blasting ? Who makes small copper tubing ?  Who 
sells crushers for treating copper ores ? Who sell ! 
railroad spike machines ? Who sells ear trumpets ? 
Who makeilelectrlcal musical reporters ," All such 
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personal inquiries are printed, as will be observed, 
In the column of " Business and Personal," which 
Is specially set apart for that purpose, subject to 
the charge mentioned at the head of that column, 
Almost any desired information can in this way 
be expeditiously obtained. 

[O F F I e  I A L . ]  

I N DEX O F  I NVE NTI O N S  
POB WHICH 

Letter8 Patent of the United State. were 

Granted In the Week E ndln&' 

February 22. 1876, 
AND EACH BEA RING TIIAT DATE, 

[Tbo.e m.rked (r) .re rel •• ued p.tents.1 

Alr compressor, G. Westtnghouse. Jr  . . . . . . . . . . .  173 . 835 
Anchor, J. D. Fcw kes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,929 
Apple parer, W. M. Griscom . . . . . . . . . . . . . . . . . . . . . . .  173,9,12 
Apron, d o u bl e ,  'V . U. Heaney . . . . . . . . . . . . . . . . . . . . . .  li3,857 
Auger. earth, 'V. W.  J ilz . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 .794 
Auger. hollow. A. Berry . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,885 
Bag , shawl,  O. Bender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,712 
B.ggag" seal, C. G.  ScllDelder . . . . . . . . . . . . . . . . . . . . . .  174 .0 11  
Bale  tie ,  S .  Callanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,843 
B.le tie. G. W. Moulton . . . . . . . . . . . . . . . . . . . . . . . . . .  173,737 
Barrel-crozlng machine, Herman & Le w is . . . . . . . .  173,95� 
Bath , electr1c vapol' , .E. Smith . . . . . . . . . . . . . . . . . . . . .  174,018 
Bed bott o m ,  J. W. Sml h . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,UI9 
Bed l)Qttom,  spr in g , .J . W. Case . . . . . . . . . . . . . . . . . . . .  173 ,896 
Bedstead, sofa, L. Scbon�er.................... 17L012 
Belts ou machinery. running , E. T. TllOtnaS , .  . . . .  173,871 
Bench dog, 'V . G .  Tilton . . . . . . . . .  , . . . . . . . . . . . . . . . .  173, 831 
Bllll.rd cue. R .  Phil lipson . . . . . . . . . . . . . . . . . . .  In,996 
BIllI.rd cue holder, G M. H1slng . . . . . . . . . . . . . . . . . .  173,816 
Billiard table ch.lk holder, G. M. Wslng . . . . . . . . . .  173.815 
Bind er. temporary, 'V . H. Hussell . . . . . . . . . . . . . . . . .  17-1 , ( 09 
.BIrd cage perches,  E. C. Ford . . . . . . . . . . . . .  173 ,!134 , 17:3 ,!35 
Blind stop, J .  Q. Ncwhall . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,806 
Blinds, panels for, G .  Hayes . . . . . .  , . . . .  173 , 788 , 173, 789 
Boat, Hfe, G. Hudson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  }7;3.966 
Botler heads, flang ing, R. C. Nugent . . . . . . . . . . . . .  173, 803 
Boller arch plate , O .  & G. Fox, Jr . . . . . . . . . . . . . . . .  173, 852 
Bolt, kIng. G. W. KIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73 ,797 
BoltIng reel , J. L. How . . . . . . . . . . . . . . . . . . . . . . . . . . 1;4,008 
Done black furnace. G. P. Ockershausen . . . . . . . . . .  1 �3 ,989 
Boot channel1ng tool, H. Hudson . . . . . . . . . . . . . . . . . .  173,955 
Boots, cutting welts of, etc . ,  T .  K. Keith (r) . . . . .  6,938 
Bre.d .nd p.stry board . M. V. Tag"art . . . . .  . . . . .  174 ,027 
BrIdge,  truss. J .  M .  McDonald . . . . . . . . . . . . . . . . . . . .  173,863 
Broom machine. 'Valrath & Bronson . . . . . . . . . . . . .  174 , ( 38 
Brush handle attachment, H. Andersou . . . . . . . . . .  173,87! 
Building, fireproof, n. lIl I lB  . . . . . . . . . . . . . . . . . . . . . . .  173.953 
Burial case and tombstone , .J . ;)ecker . . . . . . . . . . . .  173, 913 
Butter cutter. Dugau & �loncr1et . . . . . . . . . . . . . . . . .  173, 777 
Butter package, L. K. Tewk.bury . . . . . . . . . . . . . . .  173,742 
Butter worlier , H. T. Henry . . . . . . . . . . . . . . . . . . . . .  173,951 
Button and stud , G .  S. Porter . . . . . . . . . . . . . . . . . . . . . .  173 ,998 
Calipers .nd dIvIders, T. McDonouSlb . . . . . . . . . . .  173,802 
C.lyes , devIce for weanIng, II . C. Schley . . . . . . . . .  174 ,010 
Can filler, C. M. Knowles.... ............. . .  173,969 
Uan, m etal, E. T. Coyell (r) . ........... ........... 6,9+1 
Candy. L. Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173. 756 
Car brake. T . .E .  Thompson . . . . . . . • • . . . . . . . • . . . . . .  17,1,829 
Car brake slloe ,  G. M. BrilL . . . . . . . . . . . . . . . . . . . . . .  173, 890 
Car coupl1ng, D .  A. Bennett . . . . . . . . . . . . . . . . . . . . . .  173 ,758 
Car coupling, P.! .l er & Kepler.. . . . . . . . .  . . . . . . 17,,99'0 
Car coupl1ng, TJtus & Bossinger . • . . . . . . . . . . . . . . . . . .  174 ,033 
C.rs, refrlger.tlng, J. J .  Bate ( r) . . . . . . . . . . . .  6 ,912,  6 ,943 
C.r roof, J. F. Call.way . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , 764 
Car wheel. el.stlc, G. f: .  Woodbu ry . . . . . . . . . . . . . .  IH,051 
Cars, draft bar for railway, D .  A. Bennett • . . . . . .  173 , 757 
Cars. runnIng gear for rdl lway , D. H. Dottercr . . .  173,919 
Carbon black (rom n.tural ga., J. How.rth (r).. 6,937 
Carbureter, G. W .  Forbes . . . . . . . . . . . . . . . . . . . . . . . . . . 173,933 
C.rpet linIng, T. H. Dunh.m . . . . . . . . . . . . . . . . . . . . . .  173.779 
CarrIage .  H. Hlchter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,814 
CarrIage, b.by, P. J .  Hyne . . . . . . . . . . . . . . . . . . . . . . . .  173,793 
CarrIage seat. C. N. Dennett . . . . . . . . . . . . . . . . . . . . . . .  173 ,774 
Carrl.ge sprIng. J. Cornwall . . . . . . . . . . . . . . . . . . . . . . .  173.908 
Carrl""e body loop dI e .  J .  Garyln . . . . . . . . . . . . . .  173, 854 
CastIngs, formIng molds for, E. B. Hayward . . . . .  173 ,950 
Chair, tnval1d, N .  P. Burgess . . . . . . . . . . . . . . . . . . . . .  173, 893 
Chair, reclining, J. Lemman . . . . . . . . . . . . . . . . . . . . . . .  173,974 
Uburn, J .  W . •  nd C .  H .  Taylor . . . . . . . . . . . . . . . . . . . .  173,8'� 
Cigar cutter, Deut.sch and Neuman.... . . . .  173,915  
Ulasp for holdIng garments, Worm • •  n d  Cohn . .  173.748 
Clothes dryer, G. II .• nd J. H. Haycs . . . . . . . . . . . . . .  173 , 949 
Clutch, P. HInkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,790 
Coal tar products, separating , Lowe and Gil l . . . .  173,862 
Cock and fauct!t ,  C .  K .  Dickson , Jr . . . . . . . . . . . . . .  173,849 
Cock boxing, stop, J. Lancaster . . . . . . . . . . . . . . . . .  1n.79'..! 
Coffee mil l ,  T .  StrobrIdge . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,O'l6 
Cooking apparatus, steam, C. H. 'Vlnkler . . . . . . . .  17,1,048 
Cooler, mtlk, C. A. Douglass . . . . . . . . . . . . . . . . . . . . . .  1'j3,717 
Corn coverer and marker, D. B. D. Smeltzer . . . . .  174 ,020 
Corn, glove for husking. H. yeaman . . . . . . . . . . . . . .  174,052 
Corner iron. H .  L .  l\'i ng�ley . . . . . . . . . . . . . . . . . . . . . . .  173,968 
Cultivator, wheel, E. "'�ard . . . . . . . . . . . . . . . . . . . . . . . .  173, 747 
Cutlery handles, dressing, North and Leonard . . • •  173 ,807 
Dental eng-l ne ,  electJ' lc,  f1�. R. Pettit . . . . • • . . . . . . .  , 1'i3,864 
Dental composition, C. Hcagles . . . . . . . . . . . . . . . . . . .  173, 865 
Dentists' tlasks, etc . ,  cleaning, A. J . . J ordan . . . . .  173 .795 

De.k and seat, school, T. D. Tharp . . . . . . . . . . . . . . .  175 ,lI'.J'J 
Digger snd cultivator, potato , S. W. Barr . . . . . . . .  173,753 
DitchIng .nd tile I.ylng, �! . H. Crltchet . . . . . . . . .  173,911 

DrawIng machine, electric stop for, Boyden et al. 173, 888 
Drll l ,  ratchet. A .  and I. Beck . . . . . . . . . . . . . . . . . . . . .  173,755 
Drllllng m.chlne feed,  C .  Sellers . . . . . . . . . . . . . . . . . .  174 .014 
.Drying a pparatu!;, S. H. Bradley . . . . . . . . . . . . . . . . . . .  173, 889 
Drying apparatus, Seymour and II1eks . . . • . . . . • • . .  173,'i41 
Egg be.ter, F . J .  Seymour . . . . . . . . . . . . . . . . . . . . . . . .  174,015  
Egg carriers. J.  L .  Stevens . . . . . . . . . . . . . . .  173 ,S25, 173 ,H26 
Elevator , safety clutc h ,  G .  N. I�y saKer . . . . . . . . . . .  17a.978 
Engine, direct pumping . "r. Walker . . . . . . . . . . . . . .  17:�, 745 
E!1glne , rotary , J . C. Titus . . . . . . . . . . . . . . . . . . . . . . . .  173 ,754 
:Envelope machine, H. D. and D .  ·W . � w ift . . . . . . .  173,870 
Equalizer, draft, E .  A. Beers (r)................... 6 ,949 
Explosi . e  mixture , W .  F. Johnston . . . . . . . . . . . . . . .  173,961 
Fabric , waterproof ,  G. E. Block . . . . . . . . . . . . . . . . . .  173, 579 
Fare box, H .  H . •  J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , !)6() 
Fare register, W. H .  Hornum (r).... . . . . ......... . .  6 ,946 
Fauce' .. and vent,  J .  Talley, Jr . . . . . . . . . . . . . . . . . . . . .  174 .O'lS 
Feather renovator, F. M .  Darling . . . . . . . . . . . . . . . . .  17:� ,7'j0 
Fence,  portable,  T. A. M .  Cameron . . . . . . . . . . . . . .  173 , 8-U 
FIbers, separating, L. R .  and C. F. Bro.dbent . 17:l,162 
Fllterer, water ,  Howe and Weir . . . . . . . . . . . . . . . . . .  173, 725 
FIre escape, Rlch.rds and Jenks . . . . . . . . . . . . . . . . . .  173.739 
Fire, extinguishing, S. S .  Newton . . . . . . .. . . . . . . . . .  173 ,987 
FIre· kIndling rod, J. A. lIath.way . . . . . . . . . . . . . . .  1 7:3 .721 
Fish scaler . S. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ij·3. 7!)!) 
f1'lat iroll l'cst :).1111 poltsher , O .  F .  Fessenden . . . . . 1 73 , 928 
Floor cloth, T. II . Dunham . . . . .. . . . . . . . . . . . . . . . . .  173, 778 
Flour packer, H . A. Barnard . . . . . . . . . . . . . . . . . . . . .  17'6 , 882 
Furnace, air heat ing,  H. E f ckenH 'ycr . . . . . . . . . . . .  173,92� 

J titutifit �mtritJu. 
Game apparatu., T .  Steven . . .. . . . . . . . . . . . . . . . . . . . . 173, 824 
G •• apparatu., D. L. We.tcott . . . . . . . . . . . . . . . . .  1 74 .03� 
G.s, m.nuf.cturlng coal, M .  W. KIdder . . . . . . . . . .  ITo .  730 
Gas retorts, clOSing, N. Jamin . . . . • . . . . . . . • • • • . • . .  173 ,959 
Gaseller, drop light, C. De.VB . . . . . . . . . .. . . . . . . . . . . 173 , i73 
Gate. V .  R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,006 
Gate, J. S. WInsor.... . . . . . .  . . . . . . . . . . . . . . . .  . . .  173,8'.l9 
Gr.ln drill, B. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178,809 
Grate , ,Yo M orand . .  . . . . . . . . . . . . .  . .  . . . . . . . . . .  173,805 
Grating apparatus, F. W. anu )V . �'. Graeve, Jr. 173 ,941  
Grindstones, tool holder for, L. Travis . . . . . . . . . . .  174 ,034 
Guns, machine, F. L. BaUey . . . . . . . . . . . . . .  178,751,  183.752 
Harness p.d , coacb. R. M. Selleck . . . . . . . . . . . . . . . .  173 , 819 
Harness trimming, W. Davhl . . . . . . . . . . . . . . . . . . . .  173,771  
Harrow. ,Y o S. O ' Brien (1') . . . . . . . . . . . . . . . . . . . . . . . . .  6 ,947 
Harrow, G. M. Titua . . . . . . . . . . . . . . . . . . . . . . . . . .  173,743 
Rarrow and seed sower. wheel, E. H. Powell . . .  173 ,810 
Harrow,  revolving, W. H. Culvel' . . . . . . . . . . . . . . . . . 173.912 
IIarvesters, W. F. Cochrane 1�3 ,899, 173,9(X), 1":'3 , 901 ,173,9O'� 
HarYesters, W. X .  Whiteley . . . . . . . . . . . . . . . .  174 ,010, 174 ,041 
HarYester, guard plate, W. F .  Cochrane . . . . . . . . . .  173 , 903 
Hat frames etc . ,  bIndIng. �1 . H. Agh.kh.n . . . . . . .  173,841 
Heater, teed water , T. W. H.ye . . . . . . . . . . . . . . . .  , 178 .856 
Heater, tire, H. B. Sloe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 73 , 821 
Heel·hurnishing machine,  W .  B. Lambert . . . . . . . .  173,971 
Hog scraper, P . •  J ohn.£l!on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,H60 
Iloisting apparatns .J . Dorman . . . . . . . . . . . . . . . . . . . . .  173,917 
Horse collar guard. Boydeu & Van Nes t . . . . . . . . . . .  173, 887 
Horses, devIce for det.chln�, J. T. Will is . . . . . . . .  173. 874 
Horse ' s  foot weight . Strawbridge & Stevenson . .  174 ,025 
Horse., Intcrferlng pad for, H. G. White . . . . . . . . .  173 .8'.lS 
Horseshoes, manufacture of T .  Dollard . . . . . . . . . . 17'3 , !116 
Hub and axle, W. H. Ward . . . . . . . . . . . . . . . . . . . . . . . .  173,746 
Hydrant, J .  P. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,796 
Hydr.nt , lIre and drlnklnll. D. C. Uregler . . . . . . . . .  173.768 
Iron, meltIng and purIfyIng, W. B.tty . . . . . . . . . . . .  173,8'.l4 
Jack, lifting, G .  W. Hunter . . . . . . . . . . . . . . . . . . . . . . .  113,956 
Key rIng, P. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,763 
Ladder, firema n ' s ,  W .  B. Craue • • • . . . . . • . . . . . . .  173, 910 
Lamp chimneys.  erhnping, W .  11 . Maxwell . . . . .  173,801 
Lamp, street ,  C. K. De-utsch . . . . . . . . . . . . . . . . . . . . . . .  173,914  
Lamp wlek trlmlDer, P. S. Lyman . . . . . . . . . . . . . . . .  173.977 
Lamp sh.de holder, etc . , f; .  SteYcns . . . . . . . . . . . . . . .  174 .0'12 

Latcb, knob, W. W .  Gardlncr . . . . . . . . . . . . . . . . . . . . .  173, 853 
Leather, etc . ,  unIting, G. V. Sheffield . . . . . . . . . . . .  17�.868 
Leg, .rtlftclal, J. B .  W.rner . . . . . . . . . . . . . . . . . . . . . . . .  173, 872 
Level, plumb, T. O'Hagan . . . .  . . . . . . . . . . . . . . . .  173.990 
Lighting lamp!! , etc . ,  J .  W .  O ' Dounell . . . . . . . . . . . . .  17 1 ,053 
LIghtnIng rods, H. L. Coe . . . . . . . . . . . .  . .  . . . . . . . . . . .  173,905 
LIghtnIng rod, J olmson & PrIce . . . . . . . . . . . . . . . . . . . .  173,968 
Lock for prison doors, S. A. Denio . . . . . . . . . . . . . . . .  173,775 
Loom pIck mech.nlsm. G. B. S.ndford . . . . . . . . . . . .  173,740 
Loom, jacquard mechanIsm, G F. EI.enbardt . . . .  173 ,924 
Lubrlc.tlng compound, G. H. WI nsor . . . . . . . . . . . .  174, 840 
Main spring, safety, J. J. Thornton . . . . . . . . . . . . • . .  174 ,031 
Map, relief, J. H. Nlcbol . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,988 
Matcbe., p.cklng , J .  Kayser . . . . . . . . . . . . . . . . . . . . . .  173 ,861 
Mechanical movement, J. H. l'fnney . • . . . . . . . . . . . •  173 .900 
Mercury condenser for, C. B. Dahlgren . . . . . . . .  173,769 
Metal bars, straightening , Howells et at . . . . . . . . 173 , 858 
Mtll, fullIng, H. Elckcmeyer . . . . . . . . . . . . . . . . . . . . . . .  173,9:/'� 
Mill, grlndlng,J. M .  CollIer . . . . . . . . . . . . . . . . . . . . . . . .  112, 846 
Mtllstones, dressIng, W. J. MerrItt . . . . . . . . . . . . . . .  173 ,733 
Moth·proof composItion, H.1I & Kennell . . . . . . . . .  173,945 
Mowing machine, L. A. Haines . . . . . • . . • . . . . . . . . . . .  173 ,943 
Mowing machine swath, W. }" .  Cochrane . . . . . . . . .  173 ,�04 
Nail pl.tc, J. H. FInney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , 9'61 
Navlg.tlon problems, .olvlng, T. HilL . . . . . . . . . . . .  178 , 724 
Nut blank machIne, Edw.rds et al . . . . . . . . . . . . . . . .  178.921 
Nut lock, H. Carlile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173, 765 
Nut lock . G. P. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 173,936 
Nut machIne. III . McK.ln . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,983 
P.ck.ge, shIppIng, A. M. Hawson . . . . . . . . . . . . . . . . .  173 .813 
Padlock, M. Foehner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,982 
Paper collar, E. E. M.ck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173.�00 
Paper-foldIng macblne, Br.ldwood .nd Fr.ncl •. . 178,761 
Pianofortes, etc . ,  key tor, U. Pratt 173,999, 174,000,001 ,002 

Plano stool, E. G. D.vl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,772 
Pianos, organs, etc., key for, M .  Pratt . . . . . . .. . . .  174,003 
Pipes, leader, G . Hayes . . . . . . . . . . .  . .  . . .  173 .784 , 173,785 
PIpes, box for cocks I n .  W. J. Smith . . . . . . . . . . . . . . 173,822 
PIpe JoInt, W. H .  Vlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174,035 
PIpe. stopcock, J .  T. Brown . . . . . . . . . . . . . . . . . . . . . . . .  173.89l 
PI.ltlng m.chlne, Ander.on & Rorke . . . . . . . . . . . . . .  173 ,8i7 
Plane, bench. G. F. Mortensen . . . . . . . . . . . . . . . . . . . .  173,984 
Planter and cultlYator, Seabrook & HeIne . . . . . . . .  174 .013 
Planter, corn and pumpkIn. J. H .  Stoll. . . . . . . . . . .  174 ,O'l3 
PI.nter, corn, T. B .  Wlckh.m . . . . . . . . . . . . . . . . . . . . .  174 ,0+1 
PI.nter, cotton and corn, S. T. Stout . . . . . . . . . . . . . .  174.024 

Plow , H .  D .  Str.lght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173, 869 
Plows, sprIng lock for, M. K. Whe.t . . . . . . . . . . . . . .  178,873 
Pneum.tlc sIgnal, W. E. Pr.lI . . . . . . . . . . . . . . . . . . . . . .  173,811  

Pot cover, G . Clement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  178.766 
Potato beetles, destroying, A. lske. . . . . . . . . . . . . . .  173 ,728 
Press, G .  Merrll l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,735 
Press , baling, G. F. Joncs . . . . . . . . . . . . . . . . . . . . . . . . .  173,965 
Press, tobacco,  S. B. Mtnnich . . . . . . . . . . . . . . . . . . . . . .  173,736 
Printer's imposing table , J. Polhemus . . . . . . . . ... . .  173 ,738 
Printer's proof press, F .  A. Howard . . . . . . . . . . . . .  173.792 

PrInting press, G. P.  Gordon (r) . . . . . . . . .  6 ,9 15 
Prints. etc . ,  enlarging, V. Gu�rin . . . . . . . . . . . . . . . .  1i3 ,720 
Prlvy se.t, J .  Penn oyer . . . . . . . . . . . . . . . . . . . . . . . . .  173 .995 
Pump buc�et, ch.ln, W. C. B.rker . . . . . . . . . . . . . . .  173,881 
Pump bucket, chaIn, W . B. Wilcox . . . . . . . . . . . . . . . .  174 ,045 
Pump v.lve, !iI. G. M.rcy . . . . . . . . . . . . . . . . . . . . . . . . .  173,990 
Radiator, steam, .J. Clary . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,898 
Hallway frog, W. J. Morden . . . . . . . . . . . . . . . . . . . . . . .  173 , 804 
Hallway gate, II .  A. Stearns . . . . . . . . . . . . . . . . . . . . . . . .  172,8'/3 
Railway rail cbalr , W. OnIons . . . . . . . . . . . . . . . . . . . . . .  173 . 991 
Railway rail JoInt. L.  WInslow . . . . . . . . . . . . . . . . . . . . . .  174.019 
Hallw.y .Ignal. Reltbmayer & !sche . . . . . . . . . . . . . . .  174 ,007 
Hallway .Ignal, electrIc, G. Whyte . . .  . .  . . . . .  . 1;4 ,043 
Hallway slgn.l, electrIc, G. L. Anders . . . . . . . . . .  , 173, 878 

Railway tr.ck, L. H.lI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,944 
Rake, horse, A. Rlckart . . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,006 
Hake, borse,D. P. Sh.rp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174,016 
Raker .nd tedder, D. A .  CalkIns . . . . . . . . . . . . . . . . . . .  173 ,895 
Reaper, D. P. HusselI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 , 817 
Ueaperand mower. M. W. Freeman.... . .  . . . . .  113, 8.;1 
Re.plng machlne, etc . ,  W. N .  Whiteley . . . . . . . . . . .  174 .042 
Heaplng machine dropper etc . ,W.  B. Kreighbaum 173 .970 
Hefrigerator. E. K .:Howes . . . . . . . . . . . . . . . . . . . . . . .  173 , 791  
Hefrigerator, 'Vagner and Schudt . . . . . . . . . . . . . . . . .  173 ,8.l2 
Hoot, tile, J .  SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171 ,O'l l  
Huler, par.lIel, J .  B .  PrIce . . . . . . . . . . . . . . . . . . . . . . . . 173 ,81:,  
S.ddler's borse, H .  H .  Huntington........... ... 17�.726 
Sash holder. S. E. MIner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173,803 
Sa.h holder, J .  J .  Talbott . . . . . . . . . . . . . . . . . . . . . . . . .  174 ,O'l9 
S.tchel staple, etc . ,  W. Roemer (r)... . ........... 6 , 939 
Saw tile guIde, E .  Ro th . . . . . . . . . . . . . . . . . . . . . . . . .  173,866 
S.wmlll dog, L. Buzzell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173, 842 
S.wmlll feed, D .  C. Prescott . . . . . . . . . . . . . . . . . . . . .  174 ,OO! 
S.wmlll guIde . J .  U011ln . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,907 
S.wmlll guIde, W. M. Ferry . . . . . . . . . . . . . . . . . . . . .  173,927 
Sawlng m.cblne , F .  N. C.rter . . . . . . . . . . . . . . . . . . . . .  173,7!! 
Sawing machine, band, Loyewell and Lamb . . . . . .  173 ,731 
Sawing machine. stave, Cornish and Hunt . . . . . . .  173, 767 

Sr.ow, dumpIng, D .  D.lley . . . . . . . . . . . . . . . . . . . . . . . . . .  173.R47 
Screw·c u t tlng dle, J .  J. Grant . . . . . . . . . . . . . . . . . . . . .  173,780 
Screws, extr.ctlng broken, W. H. Thorne . . . . . . . .  174 ,030 
Seal.  soft metal , F. U .  H.mllton . . . . . . . . . . . . . . . .  178,946 

Separator, middling •• W . •  J. Merritt . . . . . . . . . . . . . .  173 ,734 
Sewer trap, A. Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,925 
Sewing m.cblne , J. Keltb . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,967 
Sewing m.chlne threader, S. M. Furman . . . . . . . . .  173,937 
Sewing machine, wax thread, Wheeler & Barber . 173,837 
Shafting, securing wheels upon, .J . F. Crawford 173,716 
Sbeet met.l molding., 1<'. Hoeltge . . .  . . . . .  . .  .. ITo . !J54  
Sblngle.  C .  Inm.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li:J.957 
Shoes, etc., wooden. E .  W. Shippen . . . . . . . . . . . . . .  173,020 
Shovel, tire. J. Edg.r. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  173,920 
Shovel, Inow, C. Joncl:I . . . . . . .  • . . . . . . . . . . . . . . . .  173 , 96-1 
ShoYclf!!., back strap for, E. A. Barlles . • . . • • • . . . . . 173, 8S3 
Sbutter. G. H.yes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,722 
Shutter, metallic, G. Hayes . . . . . . . . . . . . . .  173 , 786. 1 73,787 
Shutter worker. A. Bishop . . . . . . . . . . . . . . . . . . . . . . . . .  li3 .886 
Shutter, plate metal, G .  Haycs . . . . . . . . . . . . . . . . . . . . .  173 ,783 
Side .tlck and quoin, C. W. Packard . . . . . . . . . . . . . .  173,992 
SIngle tree clip, F. E. Walker . . . . . . . . . . . . . . . . . . . . .  li4 , 0'66 
So.p composItion, .J . McEvoy . . . . . . . . . . . . . . . . . . . . .  173,982 
Sole·channeling machine, A. E .  Chickering . . . . . .  173,715  
Sole.cb.nnellng machlne, J. E .  Wheeler . . . . . . . . .  173,836 
Sole edges, trimming, N. S. Thompson . . . . . . .  173,830 
Spark extinguIsher, J .  G .  May. . . . . . . . . . . . . . . . . .  173 ,981 
Spool and hobbln, J. BaldwIn . . . . . . . . . . . . . . . . . . . . . .  Jj3, 880 
St.mp, band, J .  Slgwalt. Jr . .  . .  . . . . . . . . . . . . . . . . .  174 ,On 
St.ples, m.klng. Coutz and Renn.rd . . . . . . . . . . . . . .  173 ,91)<) 
Stave-crozing machine, I .  Graves . . . . . . . . . . . . . . . . 173 ,781 
Stave-.awlng machIne, CornIsh aUlI Hunt . . . . . . . .  173.767 
Stay end Clip, D. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . .  174.046 
Steam brake, etc . ,  O .  "reatinghouse, .r r. (r)..... 6 ,948 
Stencll-cutttng machine, S. Matthews • • . . • . . . . . . .  173,732 
Stereotype plates, etc., shaYing, E. T. Jameson. 173.729 
Stove, D. L .  Stiles . . ...... . .  . . . . . . .  . . . . .  . . . .  . .  173 . 827 
Stove, cooking, W. P. Abendroth . . . . . . . . . . . . . . . . .  173,875 
Stove, gaB, Gleason and Bowler . . . . . . . . . . . . . . . . . . . .  173. 940 
Stove, gsa, A. W. Morton . . . . . . . . . . . . . . . . . . . . . . . . . .  1'j3.tl85 
Stoves, cooking, E. B .  Patten . . . . . . . . . . . . . . . . . . . . .  173 . 9£!4 
Str.w cutter, 1. S. Bunnell............ . .  . .  . . . . .  173,692 
Straw cutter, W. H. Harrison . . . . . . . . . . . . . . . . . . . . . .  173, 855 
Sugar-cutting machine, W. Doscher . . . . . . . . . . . . • •  173 ,918 
Surveyor's leveling ta'get, E .  A. Glcseler . . . . . . .  173.93� 

SyrInge , R. V. Emde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  173.850 
Table leaf support. P. J. Llljeholm . . . . . . . . . . . . . . . .  173.976 
Tea pot, J. W. Brewster. . . . . . . . . . . . . . . . . . . . . . .  . .  . .  173,713 
Telegraph, .utomatlc, U. B.tchelor . . . . . . . . . . . . . . .  173 .754 
Telegraph, prInting, G. L. Anders............... 173 ,750 
Telegrapby, .utomatlc, T .  A. EdIson . . . . . . . . . . . . .  173,7 8 
TIre beater,  H .  B. Sloe . . . . . . . . . . . . . . . . . . . . . . . . .  173 ,821 
Tobacco pre •• , S. II. MInnIch . . . . . . . . . . . . . . . . . . . . .  112 ,736 
Tongue .upport, J .  A. Bussert . . . . . . . . . . . . . . . . . . . .  173, 894 
Tr.ce gearIng, E .  B. WInslow . . . . . . . . . . . . . . . . . . . .  174, 050 
Tr.ck cle.rer, I .  H .  Scbell . . . . . . . . . . . . . . . . . . . . . . . . 1;3,818 
Trap, animal, A. J. Larson . . . . . . . . . . . . . . . . . . . . . . . .  173,798 
TubIng .nd lightnIng rod coupling. ! .  .Jobnson . .  178,962 
Umbrella runner, J . J .  Eub.nk . . . . . . . . . . . . . . . . . . . .  173,916 
VehIcle hub, J. C. W.nds . . . . . . . . . . . . . . . . . . . . . . . . . .  173.833 
Vehicle spring, A. T. Freeman . . . . . . . . . . . . . . . . . . . .  17S,719 
Vehicle sp rlnll', H. K. W.t erbou.e . . . . . . . . . . . . . .  173 , 8'.l4  
Veneers, machine for cutttng. C .  M u n n  . . . . . . . . . . .  173 .986 
Venetian shade, C. Wldemann (r)................. 6 , 941 
Venttlatlng cap, J. H .  IrwIn . . . . . . . . . . . . . . . . . . . . . . .  173,958 
W.gon brake, Glllett and Saxby . . . . . . . . . . . . . . . . . . .  173,939 
Wagon brake, R. T. Lewis . . . . . . . . . . . . . . . . . . . . . . . . 173,975 
W.�on top, foldIng. C. Chenette . . . . . . . . .. . . . . . . . 178 .8n 
Washing machine , H .  K .  Pierce . . . . . . . . . . . . . . . . . . •  173, 997 
Washing machine and wrlnger, G. Wilson . . . . . . . . 174,047 
Watch charm and key, combined, P. Dever . . . . . .  173,848 
Watch jewel assorter, J. H. Grave . . . . . . . . . . . . . . .  173 ,78� 
'Yater closet, J .  P. Hylle . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,7�7 
Water clo •• t plug, W .  S .  Blunt................ 173 ,760 
W.ter wbeel, J .  L. Helmer . . . . . . . . . . . . . . . . . . . . . . . .  173,728 
Water wbeel, S. Teachout (r) . . . . . . . . . . . . . . . . . . . . . .  6.940 
We.tber .trlp , W.lker et al .. . . . . . . . . . . . . . . . . . . . . 171 ,037 
Wheel, sectional, W. H .  Harrison . . . . . . . . . . . . . . . .  173.948 
Wheelbarrows. Journal box for, J. Lawler . . . . . . .  173 , 973 
Whlmetree, J. Zimmerman...... • . . . . . . . . . . . . . .  1 73 ,7,19 
WhIp .ocket, Hugbe • •  nd Alex.nder . . . . . . . . . . . . . .  173,859 
WInd wbeel, M. J .  Althou.e . . . . . . . . . . . . . . . . . . . . . . . 178, 876 
WIndmill, S. Shannon . . . . . . . . . . . . . . . . . . . . . . . . . .  173,867 
WIndow .bades, orn.mentlng, J. C. H.mm . . . .  173,947 
WIndow. and door., guard for. P. H. Maber . . . .  173 ,979 
Wool· washing ma.chine, J. K. Proctor . . . . . . . . . . .  174,005 

Wrencb, pIpe, E .  G .  Cllncb . . . . . . . . . . . . . . . . . . . . . . . .  173 ,845 
WrInger, J. K. Dugd.le . . . . . . . . . . . . . . . . . . . . . . . . . . .  173,776 

DESIGNS PATENTED. 
9,010 .-BARBER' S CHAIR, ETC .-G .  W. Archer. Roches· 

ter, N .  Y .  
9,OIl . -PLAYING CARDS . -J .  Dutble, New York cIty. 
9,012 to 9,014 . -EMBROIDERY .-E . Crlsand, New Haven, 

Conn. 
9 ,OI5 .-PAPBR WEIGHT . -J .  W. Tufts, Medford , M.s •. 
9,0 16 . -0IL CLOTH .-J . Barrett, New York cIty. 
9,017. 9,018 .-CASSIMERBS . - W .  BUrger , UtIca, N. Y. 
9,019 to 9,044 .-CABPBTS.'-':0 . Helnlgke, New Utrecht , 

N. Y .  
9.045 t o  9.057 . -CARPETS .-H. Hor.n, East Orange. N .  J .  
9,058 t o  9.062 . -0IL CLOTH .-J .  H utchIson, New.rk , N.J . 
9,063 to 9,066 .-0IL CLOTH .-H.  K.U, Pbll.delphla, P • .  
9,067 . -0IL CLOTH.-G . A.  Lewl., Phlladelphl., P • .  
9 068 -TRnl>lING . -C . Llndentb.I, New York city. 
9:069 to 9,078 . -CA.RPETS .-L. G. MalkIn, New York city. 
9,079 to 9,089 . -CARPET B . - E .  J. Ney, Dracut, Mass. 
9,090 to 9,C93 . -CARPETS.-H. Nordman. New York cIty.  
9,094 , 9,095.-CA RPBTS .- 'Y .  H.  Smtth, Enfield, Conn . 
9.096 to 9.100 .-CA RPBTS .-.J .  H. SmIth, Entleld, Conn. 
9,101, 9,10'�.-CARPET S . -W. H .  Smith, Entleld, Conn . 
9,103 .-CARPRTS.-J.  H .  Smltb, Enllcld, Conn. 
9,1()..j .-CA RPETB .-F.  C. Swann, Lowell, Mass. 
9,105 to 9,107 .-LOCKBT.-G . W. G ill, PllIladelphla, Pa. 
9,108 .-BADGB . -H .  Guenther, Phll.delphla , P • .  
9,109 .-INKSTAND BASB, ETC .-J KIntz e l  al., West MerI-

den, Conn. 

SCHEDULE OF PATENT FEES, 
On each Cave.t . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tU O 
On each Tr.de m.rk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2ii 
On tiling eacb appllc.tlon for a Patent (17 year.) . . . .  $l ii 
On Is.ulng each orlgln.1 P.tent . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On .ppeal to Ex.mlners-In-Cblef . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Comml.sloner of P.teJlt • . . . . . . . . . . . . . . .  $20 
On .ppllc.tlon for Hel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On IIl1ng . Dlscl.lmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an application for De.lgn (8� ye.r.) . . . . . . . . . . . .  $10 
On applic.tlon for DesIgn (7 years) . . . . . . . . . . . . . . . . .  $lii 
On .ppllc.tlon for DesIgn (14 ye.r.) . . . . . . . . . . .  . .  . .  $30 

Back Palte - - - - - - $ 1 .00 a line. 
I n 81 d e  Page - - - - - '75 ceo'. a line. 

Engravings may head advertisements at Ute same rate 

per l ine, by measurement, (L'j the letter press. Adver 
tisements must be reeeived at publication office (L'j 
awly a� Friday nwrning to appear in next isBlUl. 

C EMENT DRAIN PIPE MACHINERY-To run 
) by Power. Thl. I. tbe time to begin. 

.J. W. STOCKWE L L  & C O . ,  Portland, Me . 

C A R  W O R K S  F O R  S A L E  
A T  I)ETE R � B URU. VA. 

' 

The Petersburll Car Work •• tully equIpped with new 
Machtnery of latest style, with a capacity for mak i n g  ·i 
Cars per day, and operated by the C o m pany's water 
powcr, will  be sold at public Aucrton , on the prcmh cs , 
on the 29th ot March , 1876 . at noon . . Full particula.rs can 
be had hy addressing . at Petf'rsbargh. Va . ,  

1' .  L .  H .  YOUNG,  PresIdent. or 
W I N FREE & MEAUHAM, AuctIoneers. 

11 X 3 6 CORLISS ENGINE & IlOILER,$J ,3.",o 
• roo o. 2 Hoot Blowcr,  Steel Shaft..... U5 

16x I6x38 llelden PI.ner . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  :120 
13x4 Pmtt & WhItney L.the........... . .  . . . . . . . . . . .  �25 
Also Shapers and other tooh" Send for l1s t .  E .  P. H ULLAHD, No.  48 BeelGuan S t . ,  New York. 

A Gift Worthy of a Rothschild 
F O R  

ONE CENT. 
A cony of Brown 's I 1 1uf'.trated Shak sperfan A lmanac, to·  
getht!r w ith a copy of hiS I l lustrated paper , the GROWING 
WORL D .  whi ch i s  devo t e d  to natural history , wil l  be R('nt 
to a n y o n e  frce w h o  w1l 1  send ll S the ir address on a o n c  
cent. p ostai card . Address DH. O .  P. B ltO W N ,  

� 1  G rand St . , .J ers ey City, .N • •  J '  

1S>t. !,rd,,�' �qflf}jJ(}})N}Jb I/1IIUIHJ/QUJJIJ Y 
Small Tools of all ktnds ; also GEAH WHE ELS. p.rts 
of �lODEL8, and materIals of .11 kInds . CastlnJ's of 
Small Lathes . Engines, SUde Hest�, &c. Catalogues free . 
GOODNOW & WlUHT�IAN. 28 Uornhlll. lloston, MaMs . 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crushes all hard and brtttle aubst.anceR to 

required size. Also , any k1nd of 
for ROADS and for CONCRETE,  &c. BLAKE UJ:USHEH C O . , 

New Haven , <.:onn. 

1 // - -
Blind StUe MortiRin� and Borin� �fRch ines w1l1 mortise 

two BUnd H r lles at once for Fixed Slats , In  all kinds of 
wood, regardless of knots. making 50 per minute, l ea T" '  
lug them clear of chips, and wtll bore for rolling slats, 
150 per mInute. M. B e CK, Lebanon, N .  H .  

� W' F. & J O U:N B A R N E S :
' 

J Ma.nufacturers of Barnes ' Patent 
FOOT·PO WER IlIAC II 1 :l F.HY .  8UIW LL­

SAWS. LATHES, ETC . 
The only foot-power machinery wi thout 

_ crank or dead renters. $1.500 to $2,OOJ per 

�. 
year made uRing th

.
ese machines. Send for = �_ LlIu.trated Catalogue. � --

R ockfor, •• Winnebago Vo" III .  

A MACHINIST, WITH $5,000, CAPABLE O F  
_. managing men and manufactu ring specialties , can 

secure a profitable interest in an old establi shed house 
now doIng . I.rge trade. Address MAN U F  ACTlJ HER, 
care of American Engineer. Baltimore . 

�.oo TO ,141.00 A DAY 
made at home, lJy male or fe­
male agents, sf'l l ing the IN. FALLIBLE FIBE IUNDLEHS, for 

Kindling Wood or Coal Fires wi thou t tlha v ·  
ings or pape r .  T we n ty ti res made a t  t h o  
cost of one cent . N othing so good for e x ·  
ter lBinati ng worms o r  cate rpi l Jars from 
fruit trees. Forty di plomas awa rded by 
State and Counties.  80le control  o f  a tow n 

county to o ne n.�e n t. 8::un pleR mai lt'd 

w.�".i
n
K"lg�����,�e! ·A1�/n��t�J':· 

S C I E N C E  R E C O RD 
Pc::»:r 1S?6. 

---0--
This work is j ust fresh from the prcs., and all 

the orders which had accumulated have been 
filled ; and the publishers are now ready to receive 
new oncs. 

The SCIENCE RECOlW for this yea r-the fifth o f  
its publlcation-contair:s 600 octavo pages a r: d  a 
great number of engravings, lllustrating new d i!;­
coveries, novel in ventions, etc. 

Tmc Volume for 1876 embraces the most Interesting 
Fa.cts a.nd Discoveries in the various Arts and Sc1ences 
that have transpired during the preceding year. f'xtJ h -
tlng In onp. vIew the Gener.1 Progress of the Wor d 
In the followIng Department.: 

CH EMISTHY AND METALLURGY, 
MECHANICS AND E NGlNE EHI N G ,  
ELECTRICITY, L I G H T .  H E A T ,  SOUND, 
TECHNOLOGY, THI': USEF U L  AUTS. 
BOTAN Y AND HORTIC ULTURE , 

�gffi1.Uk�BR1ibuSEHOLD ECONOMY , 
MA TERlA M f: DICA, THE RAPE UTICS, HYGlKtn , 
NATURAL HISTORY AND ZlJOLOGY . 
M Jo:TEOHOLOGY, TERRESTUIAL PH YSICS , 

&�m:[;itfH
A�D MINEHALOGY, 

ASTRONOMY, 
BIOGHAPHY AND NECHOLOGY .  
Every person who desires to be well informed concp.rn· 

Ing the Progress of the Art. and ScIence. should l'ave • 
copy ot SOIENCB BEOORD for 1876 . It w1lf be a most In· 
terestlng and Valuable Book,  and li!hould have a. place in 
e,'erv Household and Librnry. 

H.ndsomely Bound Llber.l dIscount to the tradc . 
Price $2 .5U.  Sent ,  POSt· paid, on receIpt ot price. 

All the preceding volumes of SCIENCE RECORD 
may be had separately at $2.50 each, or $10 for tbe 
live volu�'l8, 1872, 1873, 1874, 1875, and 1876. The five 
voluilles compI'ise a library of info r mation which 

every student or m an of science should preser ve. 

MUNN & CO., PU1lLISHERS, 
37 Park Row, 

New York city 

© 1876 SCIENTIFIC AMERICAN, INC.



C L A R K  &, C O M P A N Y ' S  
SELF-COILING, REVOL VING STEEL SHUTTERS 

THE UNION IRON MILLS, Pittsburgh, Pa.­
The attention of Engineers and. ArClhlteets Is called 

to our Improved Wrought-Iron Beams and Girders (pat­
ented) , In which the cOlI' pound welds between the stem 
and flanges, which bave proved so objectionable In the old 
mode ofmanufacturtng,are entirely avoided. We are pre· 
pared to furnlBh all sizcs at terms as favorable as can be 
3���1��� �:����!� c���J:I�c.r&�ri'hl:f��JI:&�h�:g���� 
GIIO. W. BBAD cl CO., 

STEAM BAND SAW 
AND VENEER-C UTTING MILL, 

186 to 200 LEWIS ST . ,  foot 5th & 6th Sts . ,  E.  R. ,  N .  Y 
Always on hand. FULL STOCK of SEASONED 

Hard-Wood Lumber 
AND CHOICE FIGURED VENEERS. 

The LARGEST STOCK I The GREATEST 
VARIETY I The Lowest PrIces I 

IF Enclose Stamp for Catalogue and PrIce-List. 
Orders by mall promptly and faithfully executed. 

W H I P P L E ' S  
Patent Door Knob_ 

Awarded a Bronze Medal at tbe American Inltltute Fall 
��!t�s;;tn bt"o1r'l[*��� � ':U'!:t ��;����:��t����o

ad,.�� 
thing yef Invented for the purpose, a. lt obviates the use 
ot sfde screws and washers, and can be regulated to suit 
any thickness of Doors . "  Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
West Meriden. Conn .• or 91 Chamoers St .. N. l' . 

.P I N II  T O O L S  
For Machinists, Jewelers, Engravers. Watchmakers , 
Amateurs, and others . Also . a fine assortment of File 
��� SJ�:�e't':I:&��ugg�ll'�'  at FRASSE & CO . 'S, 62 Chat-

EL1,fn���fat����lit�I1��tg�!1rDg ��t;�r:t':.� ,�g�!; 
Teleg . lnst ' s , Batt ' s , etc . TEL . SUPPLY CO . , Cleveland , O .  

FR I CT ION CLUTCHE SS(?Y:N 
-0t0 A N D  E LEVAT O R  . 
VO LN EY W .  M A S O N  &. C O . P R D V. R. I . El!ltabl1Jhed In 18liL ___ __ _ ___ _ 

L 0 V E J O Y , 8 0  N & C O . ,  ALCOTT LATHES, for Broom, Rake and Hoe Handles 

ELECTROTYPERS and STEREOTYPERS s. c. IIlLLS, 51 Cortlandt St. , N. Y. 

1IJ Vandewater Street, New York. 
I LeCount's Paten"t 

B IG PAY to sell our RUBBER PRINTING STAMPS . M .A.. C H I N 1 S T ' S T O O  L S .  
Terms free. TAYLOR & HARPER, Cleveland, O.  Reduc .. d Prlc .... 

DO YOU Male or female. Send your ad-
WA NT 

dre.s and get something that will  bring 

MONEY ig�e .
ln

I��!':t
a:$ .. 

°U�o�;o17: ���� 
wlch Street,  New Y ork. � ------$77 A WEEK to Agents, Old & Yo ung Male & Fe­

male,ln their locality. Terms & OUtFIT FHEE. 
Address P. O. VICKERY & CO .. Augusta, Me. 

WITHERBY, RUGG & RICHARDSON, Man­
macturers of Woodworth Planing .... Tonguelnlj. 

and Groovtng Machines, Daniel's Planer� .<lchardson 
Fnat�n:n�R��S:� T:fa�':.I���h�n,,".l' ·W�gd�W��kln�°'il�: 
chfnery generally, 26 Salisbury Stre�� Worcester, Ma •• , 

(Shop formerly occupied by R. BALL & CO.) L. B.  WITHKBBY. 8 .  J.  Bues. s .  If. RI01lA1Ul80N 

VELOCIPEDE CARRIAGES, OF LIGHT CON­
struction. fast speed. Worked bv hand cranks ; 

also by foot. treadles . Illustrated In SCIENTIFIC A M E� 
RICAN SUPPLEMENT No. 8 .  To be had at this office 
and of all news agents. Price 10 cents. 

MAOHINERY. 
mON II WOOD WORKING MACHINEBY 

OJ' EVERY DESCRIPTION. 

Cold Rolled Shafting. 
��.:.n:r fu��J:bac:1���IIrJ'!L�a, '" 

G E O R� E  P L A C E ,  
121 Cham ben '" 1011 Reade llta. ". Y. CI� 

BOILERS FOR S A LE-Two Babcock & Wilcox 
Boilers of 150 borse po ;vcr ea.ch. nearly new and In 

good order, at a greatbargaln . Also one Stilwell No. 9 
Heater.  Address 

WAHL BROTHE RS, Chicago , Ills . 

Wall St. Caricatures. 
A N E W  BOOK. 4 B  PAGES , containing 14 engraved 

Illustrations, WITH INFORMATION FOB STOCK flPECULA­
TORS. Price .  c l oth covers, 10 cents ; paper covers . free 
by mall . T U MBRIDG �; & C O . ,  Bankers and Brokers , 
2 Wall Street, New York . 

WI�bk\� ,����Y
St����L���Il:rl::���);��' $4� A WE E K. -Agents wanted everywnere . fiu-rW ���.1gfI:�:::����8�

nd first-class. For furth er 
J. KENNEDY & CO. , Richmond,  Ind . 

STAVE. SHINGLE, HANDLE AND CABINET 
Maker ' S  Mae htnerv. etc. etc . Address 

T. R.  BAILEY & VAIL, LOCkpo-"t,�� 

Planing cl Matching, 
Moulding, Re- sawlng and Tenoning Machines. Bero'l  
Saws and General Wood-Working Machlnerl:. JOHN B. SCHENCK'S  SONS l Matteawan N .  Y .  

Send for Catalogue . \18 Llbertv St . . N. Y . clt, . 

$5 to $20 per day at home. Samples worth $1 
free. STINSON & Co . Portland. Me. 

OTIS' SAnTY BOI8TllfU 
MachlDery. 

0'1'18, BRO�. .. (lII .. 
NO. 348 BROADWAY .  NEW YORl!.. 

PUNCHIN G !�i t�ci'd�e��t
T�� ��ttlS 

DROP P
AND

XESSES & PARKER PRESS CO . ,  
• MIDDLETOWN, CONN. 

P. BLAISDELL cl CO., 
Worceflter, Malltl., 

Mannfacturers of the Blaisdell Patent Upright Drills and 
other 1Ir8t·class Machlntat '. TOOlS. 

Buft'alo Excelsior P ... ay Planer &; Matchflr 
Best or its kind In 11I'le. 

I"l 1c� , complete. $276. AI­so, Hmall }'ony Planers And Planiug JJachine K.n1;Yes, which are recommen(!ed &8 
8up('rinl' ai.d extra In 111111.11-t v. 100 SCl'ol l Work Ue­sl�nR freo on r c c e t  p t of 8talllp. For d rculars glv .. lug detailed tnfonnatioll, 

Patent€' · .u.rch 3C, 1871). Ad·lreu GEO. PARR, 
Duffalo. N. Y 

Bet Iron Dogs, " to 2 In . . . . • . • . . . . . . . . • • • . • . • • • • . . • 5 .60 
: :  St�'

el I': :z .\' : :: : : : : : : : : : : : ' : : : : : : : : : : : : : : :Il� :gg 
[r�n &

'�tee; clam't,s :�t";ogs;ci&iiip D;ig.;vi,;e ci!:p� 
Expa'b�I'W .Mt�d:;�� :!f: se����� ��;���:s�!�. to 

BOOK W AL'.l'ER ENGINE 

an�o��:��, ����e
nJ�aI

G� .. ::.���tgaio work well and give full power claimed. Engine and Boller comPletehlncludlng 
gg�e;:tO�l f:eryCw ��i�e '6}t shippIng 

a Horse Power . . . . . . . . .  $252 00 
4% "  " . . . . . . . . . 303 50  

�r.:,��n Cars at Sprlnglleld, Ohio.  

JAS. LEFFEL & CO. , 
Sprinll'fte1c!! Ohio!  or 109 Liberty St .. l'Ij ew York City 

T H E  I M P R O V E D  

NIAGARA S T E A M P U M P  

W 
9:1 10 91 Pearl St. ,  Brookl" ... . N. y. ' NorDi��oH�bba�oif� 

SoLB MA..NUPAOTUBBB. . 
ENGINES AND BOILERS, 

Pulleys, Shafting and Hanger8 -
a Specialty. ----$12 a day at home. Agents wanted. Olltllt and 

terms free. TRUE & CO . . Augusta. Maine.  

E A G L E  F O O T  L A T H E S ,  

C
Wlth IIcroll and Clrcnlar Saw Attach· ':i��;, r!.!1�e��e�0�,;,.�c�:����'!i�� Neatest deSigns, snperlor IInlsh . Low Prlcell. Our new Catalogue describe. , ��:� ��dl:t1��0I

s���e;��rit�or tbe Am 
WM. L. CHASE & CO • • III '" 9'l Llbertv St .. New Vork. 

PA��;;iJaR�r��\� �fI�rlsR1C&3���1f1�TI&�I�: 
oati, O .  Send for Circulars . 

THE LATEST AND BEST COMBINATION 
Sash Lock and Fastener. It looks both the upper 

and lower Sash of the Window with one Rod. Agents 
Wanted and Hlgh ts tor Sal e .  AddTess n .  F I S C H ��R.  Columbus. O .  

C ENTENNIAL DRILL CHUCKS ARE A SUC­
J CESS.  They hold 1-64 to � In . and warranted.  Sent 

t(s���ltg[����d t':I�C1i'ucks:nd for ne w reduced Price 
A. F. CUSHMAN , Hartford. COIm . 

IMPORTANT FOR ALL CORPORATIONS .AND 
MANF'G CONCERNS . -Buerk'lI Watchman'. 

m .. D .. t .. ctor, capable of accurately controlling the 
motion of a watchman or patrolmaB at the dIflerent sta­
tion. of hi. beat. Send for clrcnlar. J. E. BUERK, P. O. Be,. 9,.9, Bo.ton, Maa". N. B . -The suit against Imhaenser "" Co . •  of New York 
it::e ���:���m:�e�a��\n�f��6�e���' & lJ,:'.

cF����r-
lng, contrary to the order of tbe Conrt, aBd especially the 
clock with a series of springs In the cover. and marked 
�CI ?��J�n �;�a':n������e..f:J� ���' 
�·Dlr to law. 

Pond's Tools . 
ENGIN E LA THES, PLANERS, DRILLS, &oc. 

Send for Catalogue.  DAVID W. POND, Successor to 
LUCI US W. PON D ,  Worcester, Mass. 

Brainard Milling Machines :�d :fr�;� 
iT Send for circulars to B. M. A!. C O . , 131 Milk St. , 

Boston, Mas • •  

���' I ;l r l l l { I I " I J J I I:Jm 
MANUFACTURER OF FIRST CLASS TAPS AND DIES, PawtUCKet, R. 1 .  

Wanted---To Manufacturers an(1 Patentees-Use­
ful patented articles for manufacture . 

suitable for sale by hardware dealers . Cash will be paid 

���X¥f�t��r�r ;�r��ci c��� A������lil' y �ddress P .  r .  �DECALCOM.ANIE' 
• �� P�:�!�·��:�lrfl?�l�����Il,:

i
:� tt��kne� 

and beautiful art, sent post-paid for 10 eta, 100 a��'tt1 llicturps, 5U etM. 'fhey are Heads, LandscapeR, Animals, 
Blrd8, Insects, }o'lowerH, Autumn Lenves, Comic Fig-ures, ole. They can be easily trausferred to any artldt' 80 as to im itate the m08t bea.utiful painting. Also, 6 beaut iful G E M  C H R O M O S  for 10 eta. j 6 0  for 60 c ts. Agents wanted." 

Address J. L. PATTEN ok CO . •  16� Willh,m Street, New York. 

Ladies can make $5 a day In their own city or tOwn . 
__ ____ ���_�!SS ELLI� M'F 'O C o . ,  Waltham , Mass.  

Corrll�Rted I ron-:­
Iron Bulldlngs, .Koofs ,  . "-

. :: ;��:: ;'��:'���"t ._�_ �i; :;,':.i ;�;j. \ 
,�- , ��.:�-��. 

�b�s
t�i� t  I�g�rsB::�GE AND ROOF COll'P.ANY, 

Uffice , 5 Dey Street,  
New York.  or Send for circulars . 

The TOLL-GATE! f.:r!�rof::c�'grA"3�{,lj��is�� find ! Address with stamJl, 1 C . A B�E Y .  Bulralo, l'i Y ,  
P A T E N T  

:!t�!!!�!ne���n�!.���tt ontng Saw Arbors, and other wood· working machinery. S A.WOOD'S MACH[NE CO" j 91 Liberty St. , N. Y .  Send for Circulars. etc. 6 7  Sudbury St. , Boston . 

FOR CHARLIE'S PRESENT. 
Get the TOM THUMB TELEGRAPH , put up In nea 
little boxes containing working sounder. telegraph ap­
paratus, battery, key, wires. and chemicals, complete, 
ready for operation . Price fS .50. with full directions. 
Can be seen In practical operation at the " Sclentillc 
American" Office, 37 Park Row ; at Packard ' s  Business 
College , SOl> Broadway ; and many otber places. Besides 
telegraphing, many beantlfnl experiments can be made . 
such as the maguetlc cnrves, electric light, lifting 
weights, making compasses, magnetizing knives, elec­
tro-plating, &c. F.  C. BEACH & CO . ,  makers , 246 
Canal St . . near Center St . ,  New York. 

FREE TICKET ­. To Philadelphia ��I[!�N'� 
mer. From all1 point in U. S. east of Utah.. 

A G E N T S Above R. R. Ticket (it also 
admita to Centen' l Grounds) 

and ,10 eash a day easily eamed canv888mg 
Pa��fd:t�!�ar:e.p����:%�:�&IlC::.lt. To receive copy of paper a)so, send 6 eta. Ad­
draM: THE ILLU8TRATED WEEKLY, 

No. II Dey St •• New York. ___ _ 

Second Edition of 

WrinklBS and RBCi DBS 
NOW READY. 

Useful Hints, Suggestions, and Recipes, 
For ENGINEE�, 

CONTAINS 

MECHANICS, 
FARMERS, and 

HOUSEKEEPERS . 

The concentrated wisdom of the practical cor­
respondents and the able experts who have con­
tributed to the SCIENTIFIC .AlIIElUCAN during late 
years. Also the cream of the Practical Mechanism 
series by .Joshua Rose, together with a new paper 
on testing metals by Professor R. H. Thurston. 
Simple rules In steam engineering, besides hun­
dreds of valuable trade 8CC1'efs and recipes. 
Handsomely bound and c,)piously iilustrated, 2,1j() 
pages. Price, post. paid, $1.50 ; with SCIENTIFIC 
AMERICAN, for one year, $4 20. Address 

H. N. M UNN. Publisher, 

P. O. Box m. 3,. Park Row. New York city. 

Crude Gutta Percha 
and INDIA R uBBER. Imported and for sale by 

GEORGE A .  ALD EN & CO . •  
190 Congress St. , Boston , Mass . 

To CAPITALISTS.-Sash and Door Factory, 
Planing Mill. &c. In St . LOUIS

A 
Mo . ,  for Sale, doing 

�!��!tflt:;J'a�J��c��:�nr�s�e�. ��tf����St������g�� 
given for selling. Managing" partner willing to retain 
his Interest and posi tion If  desired . Address 

WM. B. ARCHER, 803 N .  2d S t . , St. Louis, Mo. 
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TO ELEflAW�AL.t

tJ�:-:
KiUi�EI.ER.S, 

BATTERIES,  CHEMICALS AND MATERIALS In 
sets or stn�l e ,  with Booke 01 InstructIon for Nickel , 
�"rl�g aJ%�ct�16��n �lnl'1fr·o.ln���t.:i,e��k�.t��n�i�� : 
Illustrated Catalogue sent tree . :;0-----:-----

Water Elevators. 
Will. E. lIALE &0 CO . •  

107 Lake St. , Lhlcago . 56 Park Place , New Yor k .  

T h e  fact that this shafting has 75 p e r  cent greater 
strength. a finer finish . and -is truer to gage , than any 
other in use.rend<"rs lt undoubtedly the most e conomical . Wc are also the Bole manufacturers of the GELEBRAT&D COLLINS ' PAT . COUPLING, and furnlsh PuneYI!I , Hangen� , 
���ilC��I��e

t�ost approved JWJi.;ss 1��J�ilErM�� on 
Try Street. 2nd and Srd A venues, Pittsburgh, Pa . 

190 S. Canal Strect, Chicago, II I .  
.... Stocks o f  this Sbaftlng In store a n d  for sa!e by 

�����rt,8t�A
c� , ��r�h��g���,s¥.��: Y .  

PIE HCE & WHALIN G .  MilwaUkee . Wis. 

If vou wi.h to grow l C A R D E N  I N C  
Vegetabl • •  for .ale. read r F O R  P R O  F I T. 

If you wlSh to becOme a } P RACTICAL 
Commercial Florist, read FLO R I C U LTU R E. 
If you WIsh to Garden fOr

} CA R D E N I NC 
Amusemtmt or for Home Uoe ooly.  rc:tJ FOR PL EASU RE.  

All by PETER HENDER.SON. 
Price 11.50 eac h ,  post-paid, by mail.  

Our combined Calalogue for 1876. of 

E V E R Y T H I N C 
FOR TilE 

G A R D E N  
Sent free fo all Appllcantll. 

Our large I l lustrated Catalo�ues of Seeds and Plants, 
mlmhe�ing 175 pages, and contamm� 2 colored plates, 
sent WIthout charge to purchasers of any of the above 
thre�� • .  

35  Cortlandt Street, New York. 

FOR SALE-A Valuable Patent, that I will sell 
to aoy person or t1rm at a grE:'at hargain . F or prlcc 

and debcrlptlon of patent. address L EIWY C .  PAL�I E H ,  
North i'errlsburgh, V t .  

MachlDlsts' Tools. 
a.1I 8izes a t low prices. E .  GOULD. Newark. N. J .  

MunD � CO 'S. P atent OtIices. 
II stabHshed 1846. 

fhe Oldest A gency for Soliciting Patent8 
in the United States. 

TWENT Y-NINE YEARS' EXPERIENCE. 

MORE PATENTS have been secured through 
this agency. at home and abroad, than through any other in 
the world. 

Tbey employ as their assistsnts a corps of the most ex­

perienced men 8.8 examiners, specification wrlteI'fl, and 
draftsmen that can be found, many of whom have been se· 
leeted from the ranks of the Patent Office. 

SIXTY THO (JSAND Inventors bave availe<! 
themselves of Munn & Co.'s services In examining their in­
ventions, and procuring their patents. 

MUNN & CO., in connection with the publication of the 

SCIENTIFIO AMERICAN, continue to examine inventionfl, 
confer with Inventol'8, prepare drawings, specifications. and 
asslgnments,attend to IIUng applications in the Patent Office. 
paying the government fees, and watch eaen case step by 
step while pending before the examiner. This Is done 

through their branch office, corner F and 7th streets, Wash· 

ington. They also prepare and IIle caveats, procure design 

patents, trademarks, and reissues. attend to rejected eases 
(prepared by the inventor or other attorneys), procure copy­

rights, attend to interferences, give written opinions on 
matters of infringement, furnish copies of patents, and, in 
fact, attend to every branch of patent business both in this 

and in foreign countries. 
A special notice is made in the SCIENTIFIC AMERICAN of 

all inventions patented through this Agency, with the name 
and residence of the patentee. Patents are often sold, in 
port or whole, to persons attracted to the invention by sucb 

notice. 

Patents obtain cd in Canada, England, France, Belgium, 

Germany, Russia, Prussia, Spain, Portu!!1l� the British 
Colonies, and all other countries where patents are 
granted at prices greatly reduced from former rates. Send 
for pamphlet pertaining specially to foreign patents which 

ststes the cost, time granted, and the requirement for each 
country 

Copl... .f Pat .. nt •• 
Persons deolrlng any patent tosued from 1886 to No' em · 

ber 26, 1867. can be snpplied with official copies at a rea­
sonable eoet, the price depending npon the enent of draw­
I ngs and length of speeUlcations. 

Any patent Issued since November 27. 1867, at whlcb 
time the Patent O1IIce commenced prtuting the drawinl!' 
and specl1lcatlons,may be had by remitting to this office 'I . 

A copy of the claim. of any patent tosned since 1886 will 
be tnrnIahed lor t1 . 

When ordertug copies, please to remlt for the same as 
above. and state name ot patentee. tit). of invention. and 
date 01 patent. 

A pamphlet containing the laws and full (lir"etions for 
obtaining United States patents sent free. A handso'I !ely 
oound Ueferf.>nce Book\ gilt edges, contains 140 p8�(,8 and 
many enJ;f8vings and tables important to every pa "'nt" , 
and mechanic, and is 6 usefnlhandbook of reterence tOI (�'f­
erybody. Price 25 cents. mailed free. Adare88 

ttl U N N  &: (10. , 
Publishers SCn�NTIFIC A M ERICAN 

3'7 Park RoW', N. Y. 
BIUBon O .... 'oK-Corner P aDd '7&. Street. 

Washington D. C. 
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Back Pa«e - - - - - $ 1 .00 a line. 
(nliide Page - - - - - '7& cenC. a line. 

Enuravin{18 mall head advert18ements at the llame rate 

per line, by mea8Urement, as the letter pre88. Ad­
vert18emeljts mmt be received at publication oJllce as 
early as 1i'rfda1l morning to appear in next issue. 

TH E A LL E N  COVE R N O R 
I nvented by R. K. Huntoon . I. the onlv one whIch w111 
thoroughly govern all adjustable cut-otf engInes,  and I. 
fnlly warranted to be the best governor ever mode tor 
all other engInes . It Is sImple In construction, not liable 
to get out of repair, neat In appearance, nolseles8, very 
powerful. very senslttve, will last a lifetime ,  ,,:111 save 
fue l .  w f l l  save 8 large r.0rtton of t b e  engIneer 8 time, 
and 18 Bold at a reasoDab e price . 
OFFICIAL TEST'M�'

N
�: NAVY DEPART-

U .  S. NAVY DBPARTllBNT, BUREAU OF STBAM ENGI­
NEERING-W A8BINGTON . Sept. 15. 1875. 

STI LLMA N B. ALL"N . SIr : You havIng been furnIshed 
with aD official copy of the Report made to this Bureau,on 
your Patent (Jovernor, are at liberty to make such usc of 
It as you may thln��w.e{v . Wtro":S�f��re'f of Bureau . 
Cnnr:F ENGINEEB'S OFFICE, U .  S. NAVY YA.RD, NEW 

To Vlce-Admiral�o"
J.' ;;!:,�.:: ��5

8 .  N. : SIr-In obe· 
dlence to orders from the Bureau ot Engineering to teet 
tne Allen Governor , I respectfu lly report : 

Tbe Allen G overnors purcbased by tbe government 
have been tested In this yard under dUfcrent conditions 
o f  load and at various speeds of the engines. and upon 
all occasions were round to be senettlve and prompt· In 
action controll1ng tbe engInes wltb great regularltv ,and 
without auy perceptible variation of "peed , and, In my 
or 1lntoD for efficiency and reUablUty t are 8uperlor to any 
G o \'crn ors I have ever scen . Very rcspectful1l:t.. 

ALEX H EN D E RSON ,  ChIef EngIneer, u . S . N .  
GREA TE�T V A R I A TION in ELEVEN H OURS 

O N LY TWO FU'THS O F  O N E  REVOLU-

Mil:��lcPRINT WORKS, LOWELL, Mass. Aprtl 6 , 1 875 . 
S. B. ALLKN :-I have tested the Allen G o vernor re­

cently put. on by you to the pair of 36x84 CorlI SS �etlm E� ­
glnes ( 1200 horse- power) , at these work •. with Brown s 
Mercurial Speed Illdtcat.or, and had the readlogs of the 
lnst-rument recorded every five mtnutesfor eleven hours. 
I found the greatest varIatIon In ' he speed only two tlftbs 
of one revolution . The gear ing runs more quietly than 
formerly.  and we are pleased with the G overnor . 

Yours truly , ED WARD LYM AN, Cbler EngIneer. 
As soon &s these governors are known they wt Il largely 

SUD plant all othero , as. by savInI< fuel and enabling ma­
chinery .0 run stead ily at a hIgher speed . they wlll pay 
for themselves every tew weeks or month'!.  Great num­
bers of them are beIng sold even In tbese dull times . 
We desIre a good ; responsIble. IIrst cl .. ss tlrm of Rngt­
neers or Machtn ists ln every ctty where we are not repre­
seoted, to sell these governoT s .  Persons wanting gover­
nors, or deshlng to act as selling agents, may address 

"'TILLMAN B. ALLEN, Boston, Mass. 

RAILROAD CARS & IRON ORE 
For Sale. 

9 G ondola (elgbt wbeel) Cars . rour wltb Coke frames 
attacbed, gauge 4 It. 8� In., at , ' 25 each . 6 (four wbeel) 
dump (sIde ) ca .. . MO eacn . gauge same . 27 Ore bank 
cars, capacity 2 tuns, gauge SS Inches, at 17 each. Also, 
1 000 tuns Limestone Ore (roasted) at a low tlgure. Ad­
dress P. O. B'JX 268, Wheeling, W. Va _ 

PO PE'S LATHE-

24 In . Bed, 15 In . between centers, 5 In.  SwIng, Steel 
Spindles. Steel Center, Steel Step . LInIng Metal Box, 
Spur Center, 18 lb.  Balance Wheel , Rests , & c .  

�g��Pi.ft�.�·��.i����:.:.:.:.:.:.:.: . ..
.
. :::.:.:::.::·.:.:: :::::::::.:'t� 

POPE M' ¥' G CO . •  4� Hhrh St., BORton, Ma8s. 
IT Send lor CIrcular . ..JIl 

HOUSTON 
\II TURBINE EL "ATERWHE 

\¥."OlnA."" \"'''1\O''£''''"'''"t�'. SU") fO" tu.w C,1\cuu,1Il. 
��""\\.� .. \\ouS'tOtt 

\\\0" WO\\\{S. 
11tE\.O\"( , W\scot(S\". 

& A ma·eur'R 
pages. 36 cts. 

RUtiN'. G u rdeoer'. ImaDoe una A/'n'd'/l"fl (j l ll/­
Iflllile (ll (:1(1"11" 1 1 .  P;1'1d (/ 11/1 FllJlfn' .... ·,·,·.1.". 116 pages. beauti­
fully illustrated. mailed t o  all  applicants incll'lsing 10 cts. 

BiI •• '. I U u_h'ttled Pola l o  Cnto lo8'u e contains 
a descriptive liRt of all the new varieties recently intro­
duced. witt! mnny ('.ther desirable sorts. also much u .tpfu l 
informati  n upon the i r  cultivation. 32 pages. lO cents_ 

B. K. B L I SS &. SON S, 
P. o.  TIox Xo. 5'71 2. 34 Barclay Nt ..  N. Y. 

PrIngl e's Hybrldlzed:Potato Seeds In pkts. of 258eeds,5Oc. 

U p r ight 
Stationary Engines, 

Strong, Simple, Safe, and Ser­
viceable l 

i, 6, and 8 Horse Power. 
GRIFFITH & WEDG E, 

Zanesville, Ohio. 

'cittdtfie �mtrica •• 

ROOTS' PATENT PORTABLE FORGE. ��lN;'w f�;E��W' AdVer�ISlng Agent . Addr . .. 

The Tanlte 00. ,  
ADAPTED TO 

EVE RY VA R I ETY  
O F  WORK. 

I ST R O U DS B U R C, PA. 
I EMERY WHEELS & GRINDERS 
! GENER " L A G ENCIES.-C . C .  Cbamplln , 152 I Lake St .. ChIcago ; Shearman & Hllles, 109 Arcb St . ,  

I Phlla . ;  Atlas Works , Indlanapolls6 EdwIn PIne, Grand 
¥:�!�T8C��CJ: \v�'c�e GJg�

o
�� tOlu�b�! ,

F6 ��\)":IYe 
Sa

: 

THE ONLY FORGE WITH FORCE BLAST BLOWER. 

I Wilson , LouIsvI lle ; E. Andrews. WillIamsport . ila . ; I ErIe City Iron WorKS, Cbarlotte, N . C . ; Middleton Bros . ,  
I Atlant a .  Ga . · Macey, Bro w n  & Sweeney, Nashville ; i Geo. Page & Co . ,  5 N. Scbroeder St . ,  Bait . ; C. Black & I C O . , Hammon , Ont . ; E . T .  Kennedy & Co . , St . J obn,N.Il . 

mON PLANERS 

THE ONLY EFFECTIVE FORGE MADE. ENGINE LATHES4. DRILLS ,  &c. Send for PrIce LIst 
NBW HAV)!;N IUANUFACTURIN G  co., N ew Haven, COBO , 

TKB ftATIO!fAL 

P. H. & F. M. ROOTS, Manuf 'rs, CON N E RSVI LL E, I N D. 

S. S. TOWNSEN D, Gen'l Ag't, 3 1  Liberty St., N EW YORK. 
Steel Tube Cleaner. 
For �p"TIlf 

Cleaning Tm> 
Boner }ULY 28  

: Tubes . 18'7'. 
Adopted by U . II.  Navy . For Bale by oesler.. Send fo 

CIrcular . 

PERFECT 

NEWSPAPER FILE 
--:0 :--

The Kocb Patent Fil e ,  fer �eSerVlng newspa,ers.  
���I���'e���e��

m
lu�I:�:i�e�� to

e
ii:e 

r
�g��!l

fI��gr;.�i� 
BIC.N and SCIENTIFIC AMBRICAN SUPPLBMJl:NT can be 
s'tBpl1ed for tbe low prIce of ,1 50 by mati. or ' ! .  t5 a. the 
o

. s��ECiJ,m�d'
a
f� im'MiYJ. ,���

r�I���es � !�:��i����r 
every one who wtshes to preserve th�raper. 

Address M U N .I.\I  & C O . ,  
Publishers " ScIENTIFIO AMERICAN." 

HARTFORD 
STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
w, B. FRillLIJ, v, Pres't. I, I. ALLEB, Prest 

1. B, PIERCE, 5re'y, 

b N i agara 
Steam Pu m p  Wo rks 

KSTAlILISHKD 1882. 
CHARLES B. HARDICK, 

No. 28 A d a lB .  S C r e e t, 

_ 
BROOKLYN, N. Y. 

H
ASKELL'S THREE CYLINDER PUMP­

Hand or Power. Cheaper tban a Steam Pump. 
WllI outwear a Rotary Pump-do more work, wIth less 
power, than any otber pump. Not Uable to get out of 
order. Any blacksmltn can repair It. Adapted to any 
kind of hard work. Send for CIrcular. 

CHASE MACHIN E COMPANY, Boston. M ... . 

D iamonds '�;} Carbon 
sbapeu or Crude, furnlsbed and set for BorIng ROCKS, 
DressIng MllI Burrs , Emery W heels,  GrIndstones. Hard­
ened Steel, Calender Rollers , and tor Sawing. Turning.or 
Working Stone and other hard substances ; also Glaz1ers' 
Diamonds. J. DICKINSO N ,  64 Nassau St. , N ew Y ork . 

Diamond Solid Emery Wheels. PllIO"�X!{. '1 .25j�I, '2. 2!! i.t2xl�, fS . 50 ;  16x2, ,12.t10 ; 18:<2. '16 .00; 20:<2, 19 . 00 ;  24x3, _. An other sIze. at pro· 
pOrtlonate prices. Fast cutung, free from glaztrur they are the best Solid Emery Wheell. GIve dlam . or holes In yonr order for wheerl .  Emej1 Grinder» une�ualed bi: 
rfJ.��:':�i�t, t.

dr" All ICAN TWIS DRIL 

A ,10 BOOK IN SIZE & 
STYLE F·OB f9.-Vol . l  of 
our new book. " Wooden 
and Brick BuUdlnl!'8 , " 
contaIns 80 9x12 plates of 
odern Dell&'Ds for Cot· 

tages, Snbnrban & Farm 
Houles, costing '1,000 
�f:�fl�:!d

�nd
A�.:'t!r.:: 

Sent to any address free 
�lc�;ll 

o�
r :���s'6 .&� IT 11l1�t7

,
t�I���l 2'e�o . , 27 Warren ,N .St. Y. 

NON -COllBU8TI1ILE 8TEAlI BOILER &: PIPE 
HAMILTON RUBBER WORKS ,  Trenton, N . J . ,  Man- COV . Blllo. ufacturers of Hose, Belting, Packing, Car Springs, and Rubber for mechanIcal purDoses . I 
S

END FOR CIRCUL ARS OF ONLY CHOICE , WITH " A la SPA CE" IIUPROVEltIENT. 2d band EngInes and Boners, Portable and Statlon- Saves 10 to 20 per cent . CBALM ERS SPENCE CO . ary , also of Pumps, T���\s
C��nlfJ::fNl�r ' &c . ,  tv foot E. Vth St . •  N. Y. ; 1202 N. 2nd St . •  St. LouIs, �� 

Successor to BINGHAM & RICH, oII CIty, Pa. N O  Y E '  � 

DITCHING AND EXCAVATION, ��g!:����,"!!��J::u� 
Macblnes from two horse power np_ward-dlggtng all Mtllstones, Portable �l1lls, Smut MachInes ,  Packers . MIll sIzes and deptbs-savlng from SOO to ,00 per cent-slm- I PICKS ,  Water Wheels, Pulleys and Gearing, speclall) pie,  easny worked and k31t In order. For CIrculars. adapted to 1I0nr mms .  Send lor catalogne .  

������a�Ale�o.f';"� . BR � . ,  P .  O .  Box 2209, o r  l1l J. T. N OYE & SON, Bulralo. N. Y .  

. TH E B E S T  I NJ ECTO R Todd & Rafferty Machlne CO. For '-omodve and lkadonary lleUo_ 
MANUFACTURERS OF l!'RIEDMA!f!f'S PATB!fT. 

DAMPER B � S T AlfD LEVER 
REGULATORS Q GAGE COCKS. 
MURRILL &: KEIZER. 44 Holliday St .. Balt. 

The NILES ENGINE. 
The LA TES r and the BEST . Engtne Independent 

iJg:er�OI��r��nt�� ��t.,t:,'t"'§em�:to�t�bl'e
n'k�0gt��

r
�: 

the UnIted States. Send for Illustrated PrIce List. 
Niles Tool Works, 

Hamilton, Ohio. 

u.-.- te For showIng Heat of .. J "  .... me rs, Ovens, Hot Blast PIpe., 
Botler W:�l�

p
;�\e

��a.ei"l:ns�� :��'t!'�urer . 
149 Broadway, New YorK. 

Shaeftel' &: Bndenbel'lI , Magdeburg, Germany.-
Steam-HYd rauU'iv��fUEk\�'A��� 4d����r St . ,  N. Y .  

H. W. ,JOHN S' PatenC 

ASB ESTOS 
STEA.1U PIPE A N D  BO I L E R  

0 .... 1' 111,000 !fow I n  U N  Here and III E_n" . 
'rhrowl more and hotter water, wttb lesl .team, thu 

any others. It has two WaterwaYl, axed Nozzlel, and ao 
movable parta to get ont or order , 

!fATKA!f elk DRBYFU8, IIole Mannfaetnrer»L 10S Llbe1'&Y S", .ow Yol'llo 
.... !lend for Cata19gne. 

Portland Cement. 
From the beat Lon�'l"JA�:��' C1&0'\�* ?l. 

A Practical Treatlle on cement fnMlllhed for :1!1 cento . 

R
O G E R S '  TANNATE OF SODA BOILER 
SCALE PREVENTIVII: .IOS. G. ROGERS .. CO. , 

Madllon, Ind . 
.... Send for book on Bo:ler Incrnatatlon. 

THE 

For 1876. 
The Most Popular Scientific Paper in 

the World. 

TmRTY-FrnsT YRAR. 
Only $3.20 a year Including Postage. 

IlrSend 10 cents for Specimen copy. 
THE SCIENTIFIC AMERICAN, now in its 31st 

year, enjoys the widest circulation of any weekly 
newspaper of the kind In the world. A new vol­
ume oommenoed JanlllLl'Y 1, 1876. Published week 
Iy. Now 18 the time to subscribe and to form 
clulMl. 

THE CoNTENTS OF THE SCIENTIFIC AMERICAN 
embrace the latest and m08t Interesting informa­
tion pertaining to the Industrial, Mechanical, and 
Sclentiflo progress of the world ; Descriptions, 
with beautiful EDgravings, of New Inventions, 
New Implements, New ProceIl8e8, and Improved 

,...---.._ ... ...::Iio.:r1- - �� In1ustries of all kinds ; Useful Notes, Recipes, 
"""""' ., � ...... � ;;;:::. Suggestions and Advice, br Practical Writers, for 
Allbe.to8 Cement Felting In Bbili. ready Workingmen and Employers, in all the various 

for u.e--AlibesCo8 Lined Hair Fell,&c., arts. 
can be ea81ly applied by a n y one. EVERY NUMBER oonta1n8 sixteen Iarse quarto 
H. W. JOHNS, 87 Maiden Lane, N.Y. , pages, elegantly prlBted and Illustrated with many 

ASBESTOS ROOFIN G, STEAM PA CKIN G , PAIN TS,&c,  engravings. The year's Issue contains 882 large 
ITUse tbe genuIne. InfrInger. w1l1 be prosecuted . .Al ! pages, equal to four tlwusand book pages, at a cost, 

FOREIGN PATENTS 
AND 

THE CENTENNIAL. 
There Is  no  doubt that our Centennial Exposi­

tion will attract to our shores multitudes of repre­
eentatlve people from all parts of the world, and 
they will take home with them many of our best 
Improvements to introduce Into their own manu­
factures. 

An unusual opportunity will be olfered for sell­
Ing to these people such foreign patents as have 
been secured on good American inventions In the 
respeotlve countries from wbloh these visitors 
oome. 

At the reduced prices for which patents are ob­
tained abroad, our people will lose a chance not 
likely to occur again, if they do not avail them­
selves of the opportunity of securing their inven­
tions In foreign countries at once, so as to have 
their patents ready to negotiate the coming sum-
mer. 

For cost of patents In the dflferent countries and 
the conditions on which they are granted, send for 
pamphlet containing full information. 

Address MUNN & CO., 
37 Park Row, New York. 

BRANCH OFFIO&, cor. F and 7th Sts., 
Washington, D. C. 

Eureka Lathe, $9.00. 
pr Send 101' Circnlal' . .Al 

EUREKA Y ' F ' G  CO., 171 DevonshIre St. , Boston . 

Including postage, of only $3.20 a year to the sub· 
scriber. 

Engineers, Mechanics, Telegraphers, Inventors. 
Manufacturers, ChemiSts, PhotographeI'8, Physi­
cians, Lawyers, Clergymen, Teachers, and People 
of all Professions, will find the SCIENTIFIC 
AMERICAN most useful and valuable. Its page, 
teem with interesting subjects for thought, study, 
and conversation, and are an unfaIling source of 
new and Instructive information. As an Instruc­
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It Is promotive of knowledge and 
progress in every community where It circulates, 
It should have a prominent place in every House­
hold, Reading-Room, and Library. 

IlrSpeoi'/Mn copIa sent, prepaid, on receipt of 
10 centB. 
TBRMS OF SUBSC RIPTIONS.-POSTAGE 

PAID BY US. 

One copy Scientific American, one year . . . . *3.20 
One oopy Scient1flc American, six months. . 1.60 
One oopy Sclent1flc Amerlcan,three months 1,00 
One oopy Scientific American and one copy 

Sclentiflo American Supplement, both 
for one year, post-paid. . . . . . . . . . . . . . . . . 7.00 

One copy SCientific American, one year, 
and one oopy Science Record. . . . . . . . . . .  5.20 

IlrWe make a liberal dI8co.mt and give advan­
tageous premluDlB to those who form Clubs or 
procure Subscriptions. A beautifully lIIumlns.ted 
Subscription List, also Prospectus and Rates, sent 
free. Addres8 

MUNN & CO. 
I" PARK ROW. NEW YOR .. 

FO O�' -T'�L' A·-n"U·- -E-· ···S· • The " Scientific American " is printed with 
.L CHAS. EN G JOHNSON & CO.' S INK. Tentb and 

W .  E .  LE WIS, Cleveland, O . Catslognel Free, Lombard �ts . ,  PhiladelphIa, and 59 Gold St. New York 
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