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THE SAXBY AND FARMER SAFETY SWITCHES AND 
SIGNALS. 

We have heretofore had occasion to notice, in the SOIEN­
TIFIC AMERICAN, the merits of the Saxby and Farmer inter­
locking system, as appli'ld to railway points and signals, 
which, for nearly ten years past, has been in opl/ration upon 
the principal English 
railroads. It has pro-
ved successful to such 
a degree that, by act 
of Parliament, its use 
has been rendered ob­
ligatory on all new 
lines in England. 

The remarkable ca­
pabilities of the inven­
tion,in controlling the 
most intricate sets of 
switches, is practically 
exemplified at the 
Waterloo junct.wn sta­
tion, London. We 
have before us a pho­
tograph of the opera­
ting works at this sta­
tion, at which no less 
than 108 switch and 
signal levers, all con­
nected with the many' 
tracks at this junction, 
are contiguously em­
ployed. 
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ark to the junction, and on the left the Saxby and Farmer II clear. '1'he distant signals are cautionary, and placed 2,100 
signal cabin, within which all the levers which control the feet from the switches, and the engine driver, if the signal 
signals and switches are located. Beside the tracks are the: arm denotes danger, slows down at once and runs to the 
home and distant signal posts, the arms of which are always I home post near the switches, and there stops and awaits the 
extended, indicating danger, except when lowered by the giving of another signal before proceeding. 
operatur for a few st'conds, to signify that the passage is, The large illustration, Fig. 1,'represents the interior of the -

signal cahin, the up-
per story of whICh is 

It is gratifying to 
know that this val­
uable improvement, 
which is certainly one 
of the most important 
of all safeguards 
against switch acci­
dents, is now being ex­
tensh'ely introduced 
in this country. The 
Pennsylvania Rail way 
Company, animated 
by the highly credita­
ble desire to provide 
their road with the 
best safety appliances, 
have lately put up, at 
the East Newark junc­
ton, on the suggestion 
of Mr. G. O. Howell, 
principal assistant en­
gineer of the New J er­
sey Division. a splen­
did example of the 
Saxby and Farmer sys-

. tem The engravings Fig. I.-SAXBY AND FARl'IIER'S SYSTEM OF RAILWAY SWITCHES AND SIGNALS. 

surrounded by win­
dows, affording a clear 
view in all directions. 
Here is located the row 
of levers and the gov­
e r n  i n  g mechanism, 
w h i 1 e beIJeath the 
flooring are the coun­
terweights, together 
with the heavy rods 
and wire cords which 
lead to the various 
points which are to 
be controlled. 1he 
rods and cords exte'ld 
from the cabin under­
ground, in tubes. to 
the signals that are to 
be operat€d, the most 
distimt of which is 
nearly half a III i 1 e 
away flOm the cabin. 
A sectiODal view of the 
lever 'm<chanism is 
shown in Fig. 3. J uat 
in the rear of the bank 
of levers is a frame 
containing two sets of 
rods, which fit in slots 
in the extremities of 
the frame, and have a 
free longltudinal mo­
tion. 00nnected with 
each lever arm is a 
locking bar, which, 
beside serving as a 
latch to hold the lever 
either upright or in­
clined, also tilts a link 
which in turn oscil­
lates a slotted piece of 
metal attached to the 
lever, and arranged at 
right angles to the 
sliding bars, and be­
tween them. As the 
slotted piece is turned, 
certain dogs or projec­
tions on the sliding 
bars engage in the 

herewith presented are taken from 
these works. We understand that 
plans, for the employment of the sys 
tem at the grand depot of the same 
company at Jersey City, are now in 
progress. We hear that the invention 
will also be employed at the railway 
junctions on the Centennial Exhibition 
grounds, Philadelphia, Pa., next year. 

Unles, an engine driver deliberately 
shuts his eyes to prominent danger 
signals and intentionally dashes his 
train to destruction, it would seem that 
with the Saxby and Farmer mechan­
ism an accident is hardly possible. The 
switch tender is utterly precluded 
from making a blunder either in sig­
nals or in locking or setting his points. 
The very worst he can do is to neglect 
his duty altogether, and the only re­
sult arising therefrom would be a tem­
porary stoppage of the trains. He 
cannot shift points during the passage 
of a train and so send the rear cars off 
the track, nor can he easily signal a 
line clear until such is the case. The 
characteristic feature of the Saxby and 
Farmer system is its absolute positive­
ness. 

Our artist contributes in Fig. 2 a 
sketch of the locality at East Newark, 
N. J., showing the converging tracks 
eading from different portions of New Fig 2.-SIGNAL HOUSE, SWITCHES, AMD SIGNALS. 

slots, so that by this means certain 
levers other than the one or ones 
moved are rendered entirely immova­
ble, through the bars being thus firm­
ly held. It will be seen at once that, 
if these hooked projections on the bars 
be made adjustable, they may be so set 
and fastened that several of the levers 
may be locked by the motion of one, 
and, conversely, that it may be neces­
sary to change the position of several 
levers before one ;:an be operated. 
Now in this latter case, if it be sup­
posed that the levers which must be 
operated first serve to lock facing 
points, or to cut off connection to a 
line to be kept clear, then it will be 
seen that until this is done, the last 
lever which sets the signal right can­
not be moved. And this is the gov­
erning principle of the entire system. 

The levers, in order to be readily 
distinguished,are numbered, and paint­
ed in different colors. A black lever 
moves the switch points, bnd this iu 

- does by the positive connection of bell 
cranks and rods, leading to a bar be­
tween the points. A blue lever gov· 
erns the locking mechanism which 
holds the latter in place. The same 
mode of communication leads to a IOllg 
pivoted plate lying beside one rail, 
which, when the lever is changed, 
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rises up like one side of a parallel ruler, a little above and 
to one side of the rail, and swings over to a new position. 
1'he plate conl!.ects with a three-way crank, and the latter with 
bolts which shoot into the cross piece between the points. It 
is obviously impossible for the p�ate to swing over during 
the passage of a train, for the wheels prevent. Red and 
green levers manage the home and distant signals, and by 
suitable wire cords either turn the lights or lower the arms, 
arms being exhibited by day and lights at night. In rear 
also of the levers is a plate, showing their uses; and num· 
1,ers on each serve to individualize them in accordance with a 
plan of the switches, etc. On each signal lever, besides its 
number, are marked the numbers of the other levers which 
must be moved before it can be, so that the operator is pro­
vided with every means for showing him instantly what he 
has to do. It is impossible for him to move No.2 signal, for 
example, until he has moved point lever 7 and locked it by 
lever 8; and then after he has pulled No.2, that very opera· 
tion prevents his stirring Nos. 11 lind 15, which govern 
points crossing to the line shown clear by the signal; nor 
can he move No. 14, which might enable him to give a safety 
signal to lines which tho open road crosses. A point lever 
cannot be stirred when a signal which should be at danger 
stands at safety. In brief, the device resembles a kind of 
nermutation lock, each portion of which is both latch and 
key; sometimes the projections on the bars which serve as 
the tumblers cause sai'd bars to be shoved to one side, throw­
ing other bars into or out of engagement-and thus all parts 
'\re inter· related in an ingenious manner. 

The levers are all worked by one man, and he is instructed 

by the telegraph, the operator and instruments being located 
in the same apartment with him. The instant the wires de­
liver the message the levers are quickly moved, and in a few 
seconds the smoke of the approaching locomotive is seen far 
down the line. Should any part of the mechanism break, 
pven at the last minute, there is no peril incurred. If any 
portion of the locking or switch gear give way or get out of 
adjustment, the signal lever cannot be stirred, and the sema­
phore arm remains at danger-its normal c01'ldition ; so, also, 
if the signal mechanism itself rupture, the result will be 
negative, for the arm, beiug counterweighted, will not fall 
of itself, and, from the break, cannot be pulled (lown. The 
levers are moved in an instllnt; twenty seconds suffices at the 
Cannon street station in London to move ten pairs of points 
and all the signals belonging to them. We need not sug­
gest the number of hands and'the lengt. of time which 
would be required to do the same under the old systems, nor 
the economy in expense and freedom from risk involved in 
the substitution of the new method. 

Mr. Joseph Dixon, Secretary of the Broadway Underground 
Railway Company, is the agent for Messrs. Saxby & Farmer 
in this country, and from him, at the office of the above 
named corporation, 263 Broadway in this city, further and 
more minute particulars may be obtained. The mechanism 
in the locality above described was manufactured in the fac­
tory of the inventors, an immense establishment.in London, 
N. W . ,  employing some 1,800 men, and imported hither. 
Certainly, the iIvention is one of surpassing importance and 
value; and with that conviction we can confidently direct to 
it the attention of the railway companies, as well as that of 
the public in general. 

••••• 
A kind of tracing paper, whhlh is transparent only tempo­

rarily, is made by dissolving castor oil in absolute alcohol 
and applying the liquid to the paper with a sponge. The 
alcohol speedily evaporates, l!.aving the paper dry. After the 
tracing is made, the paper is immersed in absolute alcohol 
which removes the oil, restoring the sheet to itil original 
:.pacity. 

J titufifit J.tutritJu. 

�titntifit �mtritln. 
MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEltLY A': 
NO. 8'7 PARK ROWA NEW YORK. 

O. D.MITNN. A. E. BEA(''H. 

TERns. 
One copy, one year. postage Included . . . • . . . • • • • • . • • • . • . • • . . . • • . • • • • • . • • •  83 20 
One copy. six months, postage Included.. . . • . .. • • .  . . • • • . • .  • •  • • • • • • • . • • • . •  1 60 

Club Rat.,"1 
Ten copies. one year. eaob t2 70. pOBtage Included •....... • • . • . . . . • . • • •  827' 00 
Over ten copies. Bame rate each, pOBtage Included..................... 2 7'0 

iT By tbe new law. pOBtage IB payable In advance by the publlBhers. and 
tbe Bubscrlber then recelveB the paper free of charge. 

NOTlC.-Persons subscribing wl11 pleaBe to give thelrfnll names. and Post 
Ofllce and State addre... plaInly written. and alBo otate at whIch time they 
wlsh tbelr subscriptIons to commence. otherwise tbe paper will be sent from 
the receipt of the order. When requeBted. the numbers can be supplied 
from January let, when the volume commenced. In case of changing resi­
dence. state fonner address, &s well as give the new one. No changes can 
.be made unless the former address Is given. 

VOLUME XXXII., No 14. [NEW SERIES.' Tlti7'tieth YeM. 

NEW YORK. SATURDAY, APRIL 8, 187.5. 
fa 

(looteot". 

(llIustJrated artloles are m arked with an asterisk.) 

Alum In lIour. elIect of (18) ....... 218INlckel-Platlng oolutlon (29? ...... 218 :t�';���'\ la��.:g:3��:� �.�:::: �l� mf�':;f�b".:'e
r
l:.���01�).��� .���:?� t1 

Battery dl&CUI�. a �5(}) •••••••••••• 219 Oxy-s1llpbur lI�ht .• the . . . . . • . . ... . . 211 
1l!�tt

e
�d:���I.� . . �!� .. ��::::::: : :: :: �l�I�:f�t�· �:-n��"n�0(4�� 

.:. : ... :::::: .. :.'. �l� 
Ilr�;�·h�h":�1I�

'12
d5i · :: : : ::::::: :::: :: rfJ�:r.�.�.:'v�tnr����

t
.��::::::::: m 

Boats, decks of (54) . • •••••.••••• . . •  219 Patents. American and foreI6'll ... 216 
Boilers. foamIng In (&I) • • •••••••••• 219 Patents , list of CanadIan.. . . •  .. 220 
Ilg:':'-;':is

l
�:�'i.�����tY�: :::::::::: ::: Wt �:��gl�tig,'�lrlii:���:::::::.::::: � 

Burning under pressure of air .. . . .  214 Photo transparenciest backing .... 21 t 1l��l�;::.:wg,E�;:,g���kinii: : ::: ::: �lg �I�t?�;: �o�as 
a�� (:rfver (26;::::: :: m 

g:��Wc �1�n.:"':;0':�(2'L :::: :: �� R�:' ����I���;'.:'t��nf56\::�::: : : :: �l� Carbons for electric lights (42) .••• 219 ProJectile. improved rIlle· ..... . . .. 212 gl:,":'::f;:��r�.::l ��Jo"v· ii4�:::::: � �':E;I1���'E[gg,��I�o��)��. ���:::: 5}� 
Clinkers. removing (76). . . . . . . . . ... 220 Pyrophone. the........ . . . . .... 2J:l 
g���I:�

d
J.��e���:as (mi:::. :::: ::: �l� t�:'�hg:;����� .��� ���.�����. : : . : m Deer, red* • • . • • • • . � ••.•...•. \ ••••••• . 215 ReCipes, useful •••.•........ •••. •.•. 213 

�?�nNe: n6\�e·����01�:::::::: ��� �����
e
fr�;[I��j��

n
a (�1)::":.::·. : .. ::: m 

Electromotfve force (62) ••••••••.. 219 nubber . dissolving (8) • •••• . . ••• ••. 218 
Enamel. hard (61 . . . . . . . . . . . . . • •• • . •  2.18 Rubber for belt,sJ tests or .......... 212 
Enrg

ne. lead link of an (1i5) • • •••••• 219 Salt Interest •• Mlcblgan s . . . . . •. . .  \'09 
�l�. t:�smr.�r�� .w)tiiti:::::::::: :: � ��;:;�c:��

e
�O�'���· schoo·lin·li: : : :: � 

Freezing alcohol (69) •.• • ••••••••.•• 220 Screw. th� Arcll1mede�n 0) ••• . • • •  �I� 
�fJ::m� ��'i�dI�Jurretii8·i62j m �l',hfrze ����.�����)s. �� .. t��:::::::: �l� 
Gears. Internal (�5) •• • ••• ••••••• . • • • 219 Sliver. brittle (6) • • •••• •.• • • : ••••••• 218 gl:!�la� ::iil.o\vinii"i!i)::::::: m ���r:io���d1��IC��::::::::::::::: rJ 
Glues and cements. .. ....... ....... Skin. the. and alcohol (2) . ... .. . .. . 218 
Gold. coloring (6) . . . . . . . . . . . . . . . . • .  2 SleepIng on the left sIde (IS) . . • •• • 218 
Gold. tenacIty of (14) • • • • •.•• • ••••• 218 SpInning brass (65) ••• • • • • • • • • • • . . •  219 
Grease for engine UBe (28) • • ••.•.•• 21 Sponge •• Syrian • . . • . . . . . . . . . . . . . . . .  208 
GrIndstone. truing a (30) . • . . • • • .• • �U, sqUaring

. 
1 numbers ................. �12 

Reatlng bulldlngs (47) ••••••••• . • •• 21 Ste am . dry (71) . • • . . . . . . . . . • . . . . . . . .  220 
Robby. h avIng R •••••••••••••••••••• 216 Steamers

\ 
proportlons of (74) • • . • •  220 

Roney. experiment. with • . . • . . .. . .  212 Steam hli climber . . . . . • . . . . . . . . . . . .  216 
fc�u��i:o��

u
f� 1�!dli';iiS';::::::::::: m ��:;e�:��':.�IE:'���';'lli: : .:: ::: M� 

Induction coil (43. 48) . . • • ..... . •... 219 Telegraph alphabet. the Morse . . . . 213 
Injectors. Improved water •. . . . . . .  �'14 Te l e gr aph. automatic (4.�) ••••••• . 219 Inventions patented In England .. 216 Telegraph dlfllculty a (60) ..... 219 
lron. cast. drl11l3fi (25) . . . . . ... . . . 218 Temperlng cold chisels (36) ... . . . 219 Iron. fuel for mel Ing (39£ . . . . . . . • .  219 Tempering rock drll

� 
(2:l) ••• . •.•.• 218 

f:t'l��
n �g��i,���g.1/�.:�::::::: m ir:�r.:Sgb�8�I�f\b�::::::::·::: Ms 

Lead. IndIcation. of ('20) ••••••••••• 218 Tin from tinned plate (75) . .... . . . .  Z� 
tlf�� ��rti.

a
J'i!�gM��· <iii·:.::::: �l� R.':,'i!�n��eii·tidijon· rive':';:. 2io; �� Locomotive valves. setting ... . . . . . 212 Warts. cure for ..................... 21S 

Magnets. electric (44) ... . . .... . . .. . 219 Water belt (52) ... ... . . . . . . . . . .. .. . 219 
Marble , acid staIns on (8) . . . . ..... 218 Water. compressslon of (1l61. • • • • •  219 
Mllk.cnemlstry of . . . . • • • . . . . . . . . . •  21(;lw3ter. sInking In deeP

. 

(57) . . ..... �19 
Momentum (63) .. . .. .. . .... ......... 219 Wheeltcroblem (77) . ..... ... . ... �20 
H����i7INf{.mf�\���. ����.::.::: :;: m �gga o�r .���e�l���;;\;,g· (ii::::::: �t� 
Neogene.. . •. . . . . . . . . . ••.•••. . •. .• . ... 213 

SCIENCE IN COMMON SClIOOLING. 

If it were possible to dispossess an average school hoy of 
all the mental development and discipline, with all the 
knowledge, general and special, which he did not get in 
school, there would, we fear, be precious little left for the 
schoolmaster to take pride in. Still more. were it possible 
to set off,against the certain benefits of schooling of the usu­
al sort, the advantages which a better ordered system of pri­
mary culture would afford, the popular appreciation of the 
schools would, we are certain, be seriously disturbed. 

There are few places that can boast a more liberal scheme 
of public schooling-liberal, that ill, in time and material­
than tllis city of New York. Her children may begin with 
the alphabet and end with a college diploma without other 
aid than that which the free schools afford. Yet the records 
of the schools show that, of the hundreds of thousands of 
children who have begun their srhooling in them,more than 
half have gone out unable to read intelligently an easy page 
of print . Of those that are able to stay longer-that is,more 

than three or four years-it is but the fortnnate few who 

are able, when their school days come to an end, to read 
with understanding the foreign telegrams in the morning 
paper; probably to not one in a hundred is the daily report 
of prices current any more intelligible than a page of intagral 
calculus. 

The fault lies lesB with the brevity of their school life than 
with the misuse of it which the school system entail8--a sys­
tem which makes a fetich of alphabet and multiplication 
table, and wastes on these tools of culture the children's best 
opportunities for gaining power to use them. 

To insist that Science teaching be grafted on a system 

whose practical results are so meager is only to make mat­
ters worse. The sciences belong to a higher level of educa­
tion, and should be left for riper years. At this stage of the 
child's development, the Sciences, as systematized group 
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ings of related facts and principles, have no f'xistence , only 
objects and sensations, palpable facts and tangible relations, 
have being in the child world; and the child is merely the ob­
serving traveler and explorer. The scientific geographer,geolo­
gist,and the rest come later. Could we control the work of 
the common school, therefore, we should rigorou�ly axclude 
all Science teaching . real or pretended, and all teaching not 
scientific. 

SchoolmusterH who imagine that teaching scientifically 
means cramming children with facts, principles, and theo­
ries in geography, grammar, physiology, physics, and what 
not may accuse us of making a distinction where there is no 
difference; but the difference is as wide as between right and 
wrong. The most unscientific teaching which the common 
schools-and not a few of our higher schools,also-are guilty 
of appears in their teaching of the sciences. We would have 
none of it. Nevertheless, we say, as we have said before, 
that to educate truly, the work of the primary �chool. iu 
matter and spirit and method, should he, from first to last, 
purely scientific. In other words, the work of the primary 
schools should be shaped to accomplish these three ends: 

(1) The systematic development and training in qnickness, 
keenness, and accuracy of all the child's faculties of sense, 
through the pleasurable exercise of the senses; for in pri­
mary culture joy is the great quickener and inspirer of ef­
fort. 

(2) The systematic development of the child's mental fae· 
ulties by varied acts of discrimination, judgment, and memo 
ory, dealing primarily, if not exclusively, with sensations. 

(3) The formation of right habits in knowledge·getting, 
and in applying knowledge, through the personal observa­
tion, hnndling, investigation, and using of common thingf'. 

As the young surgeon is set to study the human body; as 
the student of mining engineering is made sensihly acquaint­
ed with the ores he expects to deal with, iheir mineral as­
sociates, and the conditions of their existence; as the pract.i­
cal machinist studie� mechanics, so the child should be 
taught to study the world he has come to live in; not as a 
specialist in Science, but as a practical man, determined to 
master his environment. In this way only ean his powers_ of 
sense and intellect be rightly developed and trained, and he 
be fitted to play well his part in the great game of liff'. 

To this end letters a.re useful as auxiliarieR, and for the 
cultivation of the wide fields of thought that lie without the 
pale of Science; but they should not be made the beginning 
nor the end of instruction. If one part in ten of a child's 
school life be devot4ild to letters, and the rest employed as we 
have indillated,he will not make less progress in reading than 
if the whole time be given to them; and he will be immenRP. 
ly better fitted to tum the art to advantage in after years. 
Besides, if the child's schooling be untimely cut short, as 
now happens in the majority of cases, his scientific training 
would fit him to make something, nay, to make the most, of 
his out-of· school opportunities. Far better absolute ignor­
ance of letters, with the inquiring habits of mind and edu­
cated senses to be got by scientific traiBing for a year or two, 
than the half-acquired art of reading, which the majority of 
children carry from the sehools. weighted with tha unawak­
ened faculties and apathy of knowledge which they too com­
monly exhibit. 

-------------.� •• �.4. ____________ _ 

SYRIAN SPONGES. 

The latest llroject before the Acclimatization Societv of 
Paris is the cultivation of the celebrated Syrian sponge In 
the waters of Southern France, a valuable and most useful 
product, which. like many another gift of the sea, is in dan­
ger of extermination through excessive fishing. 

The sponge-producing grounds of Syria occur along the 
coast, from Mount Carmel in the Bouth to Alexandretta in 
the north, the centers of production being Tripoli, Ruad, 
Lattakia, and Bartroun, on the coast of Mount Lebanon. 
The best qualities are found in the neighborhood of Tripoli 
and Bartroun. According to a late report of the British vice 
consul at Beyrout, as many as three hundred boats are en. 
gaged in the fishery; the annual yield, though falling off 
through the exhaustio.ll of the grounds, still amounts to 
$100,000 to $125,000. The majority of the boats used are 
ordinary fishing boats, from eighteen to thirty feet in length, 
three parts decked over, and carrying one mast with an ordi­
nary lug sail. They are manned by a crew of four or five 
men,one to haul and the rest to serve as divers. '

In former years the coast was much frequented by Greek 
divers from the islands of the Archipelago; the number iii 
now restricted to five or six boats a year, the skill of the 
Syrian combined with his better knowledge of the fishing 
grounds, enabling him to compete succesRfully with hL'! 
foreign rival. 

Diving is practised from a very early age up to forty years 
after whioh fell' are able to continue the pursuit profitably 
The depth to which the diver descends varies from five to 
thirty" brasses," or from twenty-five to one hundred and 
seventy-five feet. The time he is able to spend under water 
depends on natural capacity, age, and training; sixty sec.ondR 
time is reckoned good work-in rare instances eighty second!! 
are spent nnder water. The Syrian diver uses a heavy stone 
to carry him quickly to the bottom. and is drawn up by a 
comrade. On the bOttom, he holds the gnide rope with one 
hand and tears off the sponges with the other, placing them 
in a net which he carries. No knife, spear, or instrument of 
any kind is used in detaching the sponges; nor does he,like 
his Greek competitor, ever use the diving dress, having an 
antipathy to it on the score of its reputed tendency to pro­
duce paralysis of the limbs. Two or three fatal accidentil oc· 
cur annually, mainly among the skillful and daring, who 
sometimes drop the rope to secure a tetDptine- prize, and 
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missing it on their return, attempt to rise to the surface un- as productive as the Kanawha (Va. ) Springs, where the 

aided, and are drowned. At other times the diver will be manufacture of salt has been carried on sinc e  1804 ; and 

wounded by jagged rocks, or his rope will become entagled, two thirds as productive as our New York springs, where the 

exposing him to great riski! where the depth is great . manufacture was begun as early as 1797. The mauufllctur-

Second quality salt : Includes all salt intended for No. 1 of 
the foregoing grades, but not up to the standard. Good for 
salting stock, hay, hides, etc. Yield, 16 ,741 barrels. 

Though varying much in quality and size, the sponges are ing capaeity of the saIt works of Michigan is now about 

roughly divided into three classes : (1) The fine white bell- 1,800,000 barrels a year : the total product since 1860 being 

shaped sponge, known as toilet sponge ; (2) the large reddish nearly eight million barrels . Owing to the constant efforts 

variety called bath sponge ; (3) the coarse red sponge used for of the State Inspector, and the intelligent care of the manu­
household purposes, carriage cleaning , etc. Two thirds of facturers, during the past two or three years the quality of 

the produce of the Syrian coast are purchased by native roer- the Malt produced in Michigan has been much improved, so 
ehants for exportation, while the remaining third is pur- that it begins to compare favorably in the markets with the 

chased on the spot by French agents. France takes the bulk products of Onondaga. 

of th e  finest qualities. One tenth the price received by the The first satisfactory evidence of saline waters in the State, 
tinderR goes to the government for revenue. of a strength to make the manufacture of salt profitable, 

It is possible that this high-priced and durable variety of was published by the State Geologist, Dr. Haughton, in 
sponge might be cultivated in our southern waters, as a sub- 1840. The untimely death o(that gentleman deprived the 

stitute for the beautiful but tender sponge they no w yield . State of its main relianc� for giving
. 

intellig�nt direction to 

The experiment would be worth trying. the development of the Illdustry WhlCh prollllSed so much ad-

• • • • • ' 
f D I 

vantage and the interest languished for twenty years . 

Since 1860, as we have already seen, the correctness 0 r. 
INSPECTION OF BOILERS. 

. Houghton'S opinions have been amply demonstrated. 
We have recently received the report of the Hartford Hteam The primary source of the brines of Michigan is not yet 

iloiler Inspection and Insura�ce Company for 1�74. � h�se fully determined, though indications point strongly to a de­
annual reports al ways contam a great deal of mformatlOn l)o�it of rock salt underlying a large portion of the northern 
valuable to steam users, and we give a summary of the pres- part of the Lower Peninsula. No borings have yet demon­
Ant one. strated this theory ; still such would seem to be the most 

The
. 

company report the total numb�r of �iler explosio�8 probable source of the present supply of brine. 'rhe imme­
of whlCh they have knowledge, occurnng dunng the year III diate sources of the saline waters appear to be areas of de­
the ���ite� States and Canada, to be 105, killing 183 �ersonH I pression in the strata known as the Michigan salt group 
and mJ urmg 199. They were only able to ascertam the and the contiguous sandstones above and below . Along the 
causes of a few of these explosions, but venture the opinion Saginllw Valley, the depression seems to be greatest,and here 
that they might have been prevented in great part by a 8YS- the brines have the highest specific gravity. '1'he rocks 
tem of ral'eful inspection. As we have already explained to which furnish the brine lie a thousand feet or so below the 
our readers, the ground in England is so well occupied by level of the lakes, and all wells carried to a sufficient depth 
boiler insurance companies that the cause of every explosion in this region are sure to yield rich and productive brines. 
is carefully investigated ; and the results of these investiga- The quantity of brine seems to be unlimited. The strength.of 
tions confirm th� opinion of the Hartf )rd company, that the brine increases with the depth ; in the first well sunk it 
boiler explosions can be prevented . marked 1 degree at the depth of 90 feet ; 40° at 516 feet ; 60' 

During the year, the company inspected 29,200 boilers. Of at 559 feet, and 90° at 636 feet. 
this number, 9,451 inspections were internal and complete, Borings have also beell made in the Michigan representa­
Rnd the hydraulic test was applied tb 2,078 boilers. The tives of the Onondaga saIt group, which furnish the brines 
number of defects discovered by these inspections was 14,256, of New York, but thus far they have failed to afford more 
of which 3,486 were r.,garded a8 dangerous, or, in other than a reasonable hope that these rocks may yield brines 
words, the company declined to take any risks until the de- sufficiently strong to be worked with profit. 
fects were remedied. Thf' report is mainly taken up with The salt-producing territory of the State is divided into 
explanations of the nature of these defects and the proper t welve inspection districts, comprising sixty-eight salt com­
remedies. It is not unCDmmon to find a furnace out of shape, panies, working forty kettle blocks, as many steam blocks, 
or with a fractured sheet,  as the result of overheating and twenty-two pan blocks, and forty-four hundred solar saIt 
sudden cooling. Blisters in plates are caused by imperfec · (,Dvers. 
tion8 in the iron. They should be trimmed off and a patch The first yariety of salt hlock consists of fifty or sixty 
applied, if the thickness of the sheet is much reduced. Ex- kettles and the sto�e or brickwork in which they are set, a 
ternal corrosion is caused by exposure to the weather, leaky protecting building from 75 to 1 00 feet long and about 20 feet 
fittings, and the lik.,. Boilel's Rhould be Ret so that they can high in the center, and Rheds on each sid., containing 
ffladily be examined externally. Internal corrosion is ordi- drainage bins. The brine is pumped to vats, near each 
narily caused by acids in the feed wat.er, and the remedy is, block, whence it is carried in pump logs along the brick­
of course, to purify or change the feed . In cases of internal work between the double rows of kettles, with a spout for 
corrosion, some plates of a boiler will be clean and bright, each kettle. 
while others are cmroded and pitted. This seem!! to be due The process of manufacture is very simple. The kettles 
to differences in the iron comp08ing the sheets. Internal are filled with brine and heated, and the scum which rises IS 
grooving is caused by change of shape. due to varying tem- skimmed off. Then the brine is boiled, whereupon crystals 
peraturl' and the action of acids in the feed water. of salt form on the top and fall to the bottom. " 'hen the 

One of the most common difficulties is caused by the de- brine is about hal f evaporated, the salt is dipped out and 
pOHit of scale in boilers. '1'he principal impurities in water thrown into baskets to allow the mother liquor to drain 
are lime, sodium, and magnesia, with saItR of iron and or­
ganic matter. The carbonate of lime is deposited in the 
form of a soft slush ; but combined with other impurities, it 
forms a hard scale. If a boiler is blown out while the wa­
ter is hot, this slush remains, and is haked into a hard mass ; 
but hy allowing the water to cool, and then letting it run out, 
the slush can readily be removed hy a stream of water from a 
ho�e. The sulphate of lime, unlike the carbonate, fornls a 
hard scale at once, and is, therefore, much more troublesome 
than the carb onate. It becomes necessary in such a case to 
llse some kind of scale preventive. The company hesitate 
to r('commend any of the patent colllpound� in the market, 
�ince it is impossihle to say that a preparation which is good 
for one boiler will he good for all. Frequent hlowing will be 
found very beneficial, lowering the water level two or three 
inches at a time. Potatoes act mechanically, enyeloping the 
deposits and preventing their adherence to the boiler. Pe­
t.roleum has hppn found useful in some caSPH, but it:; general 
application is not recommended . A�tringents, containing 
tannic acid, decompose the carbonates, forming insoluhle 
tannates ; l)ut the tannic acid in some cases attacks the iron 
(If the boiler. Common soda appears to be one of the best 
solYents, being introduced with the feed, in ordinary cases 
in q uantities of from 1 to 2 pounds a day. "Vhenever solv­
"nts of any kind are used, the boiler should l)e cleaned fre­
quently. The use of feed water heaters, to collect the im­
purities, has been recommended in formor reports. These 
views are entitled to great respect, from the extensive expe­
rience of the company with deposits in boilers and the 
means of preventing and removing them. ". e can fnlly in­
dorse the recommendations given above. 

While we have nece8saril�' been brief in our review of 
this admirable report, we have endeavored to notice all the 
most important points. 

• ••• • 
][ICRIGAN'S SALT INTERESTS. 

away. 
In the steam process, the brine, after settling in vats as in 

the kettle process, is drawn into the steam !!Iettlers, strong 

wooden cisterns, from 100 to 120 feet long, 8 feet wide, and 

6 feet high. Here the brine is lleated by steam pipes until 
brought to complete saturation ; then after standing awhile 
to settle, the clear brine passes to the grainers, which are 
wooden vats differing from the settlers only in being 8hal­
low, and heated in the same way. The saturated brine be­
gins to deposit salt at once, and in the course of twenty-four 
hours is exhausted. During this time the hot brine is con­
stantIy stirred, making the crystals fine. The salt is then 
thrown out upon dJ'lIining boards ; thence it is taken to the 
packing house, where it remains a fortnight for complete 
drainage, before it is packed in barrels. 

A pan block is a building large enough to cover the settler, 
tlle pans, and the packing room. From the settlers the satu­
ratell brine is drawn to the pans,set in fiues so that the heat 
is apl lied at bottom . Tn this process-which is considered 
most economical-the evaporation is very rapid, and the 
saIt makes continually, with great ec<)nomy of heat. 

The solar process is the simplest of all, the evaporation 
being effected by sun heat alone. Shallow wooden vats, 18 
feet square, are emilloyed , each provided with a movable 
roof or cover, so as to protect or expose the brine as the 
weather may require. The evaporation begins in April , or 
as early as the weather becomes slmny, and continues until 
November. The first crop of salt is gathered about the mid­
dle of July, the second in September, and a third in October. 
The middle crop is the most valuable, owing to its greater 
coarseness. About a tenth of a crop is gathered in November, 
which ends the season. The annual product of a " cover " 
is about fifty bushels. 

Four grades of salt are recognized by the State Inspector, 
to whose annual report, for 1874, we are indebted for the 
foregoing information : 

Fine saIt : Suitable for general use for family purposes. 

• • • • • 
THE ][ISSION OF THE FLY. 

The generally received opinion about flies is that, <l e:,pite 
limitless ingenuity expended on patent trul's and poisoned 
paper, they form one of those ills of life which, it not being 
possible entirely to cure, must perforce ue en dured with as 
good a grace as may he. Consequently wllPn they ruin our 
picturo frames and ceilings, in:;inuate themseh'es intD our 
milk and molasses pitchers, or lull u:< to sleep with their 
drowsy buzzing, only to bite us during our slumbers Rnd ren ­
der the same uneasy, we thank fate that the cold weather wil l 
rid us of the pest . '1'0 be sure they are scavengers in their 
way ; but after we have spent several minutes in picking a 
score or more out of the butter dish, we arrive at the concIn­
sion that it is an open question whether they do not spoil 
more good material than they carry off bad. 

If'cstina [ante, good reader, hasten slowly and do not anchor 
faith to such opinions until you are certain that the above 
sum up all of the fly's mission in this world. .Mu8ca domM­
tica (Science uses six syllables in Latin to expreAS that which 
good round Huxon epitomizes in two) is a mal igned inAect 
He fulfils a purpose of sufficient moment to cause you to 
bear his inroads iuto your morning nap with equanimity, 0 
even complacently to view him congregated hy the score 
within your hidden sweets. 

Did you ('ver watch a fly who has . just alighted aft()r 
soaring about the room for some little time ? He goes 
through a series of operations which remind you of a cat 
licking herself after a meal, or of a hird pluming its feathers. 
First, the hind feet are rubbed together, then each hind leg itl 
passed over a wing, then the fore legs undergo a like treat­
ment ; and lastly, if you look sharp, you will see the insect 
carry his proboscis over Ms legs antI about hiR body as far 
as he can reach. The minute trunk is perfectly retractilp, 
and it terminates in two large lobes, which you can see spread 
out when the insect begin!'! a meal on II lump of sugar. Now 
the rubbing together of leg S and wings may be a smoothing 
operation ;  but for what purpose i s  this carefully going over 
the body with the trunk , especially when that organ is not 
fitted for licking, but aim ply for grasping and sucking up food. 

'rhis query, which perhaps may have suggested itself to 
thousands, has recently for the fimt time been answered hy 
a Mr. Emerson,an English chemist ; and certainly in tlw light 
of the revelations of that gentleman'S investigations, the fl), 
assumes the position of an important friend instead of a pest 
to mankind. Mr. Emerson states that he began his sel f-ap­
pointed task of finding out whether the house fly really serves 
any appreciable purpose in the Bcheme of creation, excepting 
as an indifferent Rcavenger, by capturing a fine specimen and 
gluing hiH wingM down to a microscope slide. On placing 
the slide under the instrument, to the investigator'>! di sgust 
the fly appeared covered with lice, caming the offending in­
sect to be prOml)t1y released and another substituted in his 
place. Fly No. 2 was no better off than fly No. 1, and n8 the 

same might be predicated of flies 3, 4, 5 (or of n flies, li S  the 
algebras have it),Mr. Emerson concluded thRt here was somt'­
thing which at once required looking into. Why were fue 
fiies lousy ? Meanwhile fiy No. 2, on the slide, seemed to 
take hi!:! position very coolly, and, extending his proboscis, 
began to sweep it over his body as if he had just alighted. 
A glance through the microscope, however, showed that the 
operation was not one of self-beautification ; for wherever the 
lice were, there the trunk went. The lice were disappp,aring 
into the trunk ; the fly was eating them. Up to this time, 
the investigator had treated his specimen as of the masculine 
gender ; but now he changes his mind and concludes it to be 

a femal e,busily devouring not lice but her own progeny. The 
flies then carry their young about them ; and when the family 
get too numerous or tho mother too hungry, the offspring 
are eaten .  

Awhile reasoning thus, Mr. Emerson pi cked up a scrap of 
white writing paper. from which two fiies appeared to be 

busily eating something, and put it under the instrument. . 
There were the progeny again on the paper, Rnd easily 
rubbed off with a cloth. " This, " he says, " set me thinking. 
I took the paper into the kitchen again and waved it around, 

taking care that no flies touched it, wont back to the micro­

scope and there found animalculel:l, the same as on flies. I had 
now arrived at something definite ; they were not the pro­
geny of the fly, but animalcliles floating in the air ; and the 
quick motions of the fiies gathered them on their bodies, and 

the fii('s then went into some quiet corner to hRve their 
dainty meal . " . 

The investigator goes on to describe how he continued tllC 

experiment in a variety of localities , and how, i n dirty and 
bad smelling quarters, he found t.he myriads of flies which 
existed there literallv covered with animalcules, while other 
fiies, captured in bed rooms or well ventilated, clean IIpart­
mentA, were miserably lean and entirely free from their prpy. 
Wherever filth existed,evolving germs which might generatA 

disease, there were the flies, covering themselves with the 
minute organisms and greedily dev6uring the same. 

Mr. Emerson, while thus proYing the utility of the fiy,has 
added another and lower link to that curious and necessary 
chain of destruction wliich exists in animated nature. These 

infinitesimal animalcules form food for the fiies, th e flies for 

Made with artificial heat ;  of this grade the yield last year 
was 960,757 barrels. 

the spiders, the spiders for the birds, the birds for the quad­
rupeds,and so on up to the last of the series,serving the same 
purpose to man. He certainly deserves credit for an inter-

Packers ' salt : Suitable for packing and bulking meat and 
fish. Yield, 20,090 barrels. 

esting and novel investigation , and for an intelligent discern­
mellt which might even attack the more difficult task of 

The first establishment for the production of salt in 
Michigan went into operation in the spring of 1860. Four 
thousand barrels were made the first year. In 1864,the yi.,ld 
was upwards of half a million barrels. The next five years 
showed little progress ; since then the gain has been steady 
unti1 1874, when the tDtal product was 1,026,979 barrels. 
Thus in fi fteen years the Saginaw Salt Spring!'; have become 

Solar salt : Coarse and fine . Claimed to be 
be�t Ononda.ga solar. Yield, 29,301 barrels. 

equal to die teaching us the uses-for Nature makes nothing without 
somll beneficial end-of the animalcules themselves. 
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Fig 2.-THE HUDSON RIVllR TUNNEL AT N EW YORK.-PROFILE CROSS SECTION 
Fifteenth street, J eraey CII�. Vertical Scale, one hundred feet to one Inoh.-Horlzontal Scale, four hundred feet to one Incb. 

i9 fi \IS 'U 'IT ·u :, fi � 9  i7  
Morton street, New York. 

I 4$ i :l  

Fig. 3.-THE HUDSON RIVER TUNNEL AT N HW YORK.-SECTIONAL ELEVATION OF SHAFT, TUNNEL, AND AIR LOCK.-Scale, 12 feet t o  1 inc]:>, 
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APRIL 3,  1 875.] ,-tittdifit �mtritau. 

" The use o f  compressed air introduced into the face of 
the T unnel, with sufficient pressure to hold in place,or keep 
back and'prevent the interruption of silt,clay or water, will,"  
it  is believed by the company, " overcome the difficulties 
usually experienced in constructing tunnels, and also enable 
it by this agency, to remove the water and waste earth to 
the surface, through pipes, without the aid of hoisting 
apparatus. " 

The intended method of operating will be understood by 
reference to Fig. 3. 

A is the foundation ring on which the masonry of the vertical 
shaft is built and allowed to settle as fast as t,he earth below 
the ring is excavated. At E, is an air lock, composed of 
an iron cylinder, with hinged doors at each end for access 
of men and materials. The cylind �r is of small dimensions 
and rests upon a bed of earth and a wall,F, which, with a can­
vas curtain, G, and other packing, makes a sealed partition 
and forms a tight air chamber heading in front of the 
lock. A small railway track will convey bricks and materials 
to the heading. Air pipe, I, conducts compressed air from the 
surfaee te the hewns. This air preasure ia expected to as-

sist in keeping out water and upholding the roof of earth 
during excavation in front of the masonry, also to supply air 
for the workmen, who will work in considerable numbers on 
platforms, K, 8S shown in our engraving. 

The air pressure will also carry back up to the surface, 
through pipe, H, and discharge at L, into scows at the dock, 
all sand, mud, or water that may accumulate in the heading 
during the course of tIle excavation (H, Fig. 3). 

We shall watch the progress of the work with great interest, 
giving our readers from time to time such incidents in con­
nection therewith as may be desirable. We heartily wish 
success to the enterprise, and trust that it may be brought to 
the speedy completion that the company anticipates . 

• • • •  • 

• • • • • 
Beet Cider. 

M. Plouard, a lawyer of Andelys, France, has invented a 
new cider, said to be very cheap and of excellent flavor-the 
peculiarity of which is that a large proportion of sugar 
beets is mixed with the appl es before pressing ; 80 Ibs. of 
beets are mixed with 700 quarts of apples, or about 11 Ibs. to 
100 quarts. The beets and apples are pressed together, then 
saturated with water, left quiet in a cellar for twenty-four 
hours, and pressed anew. This is repeated seven times. The 
inventor says he makes 100 quarts of cider for 80 cents, which 
seems rather questionable. 

• • • • • 
The Latest Novelty In Paper. 

Inasmuch as paper has been made available for the manu­
facture of almost every variety of furniture and articles of 
dress, it is passing strange that paper coffins should have 
been left till this late day unthought of. The undertaker is 
certainly not an enterprising party. Trlmk maker!! have long 
been credited with using all the unsalable printed books ; but 
at the present rate of production, were every traveler supplied 
with a van load of these troublesome impedimenta to travel­
ing, such a stock would remain that all the bookshelves in the 
world would not contain a tithe of them. To further reduce 
the stock, a manufacturer out West proposes to supply every 
journeyer, to that bourne whence no traveler returns, with a 
last trunk made of papi8r macM, waterproofed with asphal­
tum. 

- _. -
M .  SCHRETZ states that borax enfeebles the spontaneous 

movements of all living vegetable tissues and kills micro­
scopic animalculll!. In this country, the Ulle of bora� IlfI a pre­
lIel'Tative 91 weed hllfl been patented. 
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A. IPo •• U Skele$on. 

1'0 the Editor of the &ientijie American: 

About three weeks ago, there was a report circulated in 
this vicinity that some men, while digging for water, had 
come across the skeleton of a most gigantic beast, the like of 
which had never before been found. 

On hearing that the skeleton was on exhibition in this 
t{)WU, I went to see it. There were not many of the bones 
to be seen. but there were enough to give an idea of what 
the beast must have been. 

The horn, which was the most conspicuous, I found to be 
eight feet nine inches in length and two feet one inch in cir­
cumference. It is slightly spiral and considerably curved 
in form tapering almost to a point ; it is hollow for about 
four feet from the large end, which bears traces of hav­
i ng partly wasted away. There are three pieces of the jaw, 
one of which is two feet long and contains the two back 
molar teeth, and is one foot five inches from thB joint to the 
first molar tooth. A similar picc{l of an ox jaw is about one 
half the whole length ; so this,in the samB proportion, would 
be about four feet long . This piece, which is of the lower 
jaw,is about six inches thick and eight deep. The largest of 
the teeth are seven inches long,and three and one half broad' 
measured on the face. A joint of the back bone measured 
thirteen inches in breadth and twenty-one in hight ; but it 
is broken on the upper enll. 'rhe joint at the ba�k of the 
head measured eighteen inches across. A bone, saill to ue 
the third sllOrt l>ib, is four feet five inches in length, and the 
bone from the knee to the ankle is seven inc1lC's ftc·rORS the 
top. 

'l'he horn in its present state weighs one hundred and five 
pounds,and one of the teeth weighs fi ve and one half pounds. 
The bonell ar& in a yery good state of preservation, and also 
the horn ; but the teeth (which are tuuercular) are perfect, the 
enamel being as hard and intact as ever. 

These remains were found in marshy land on the nort.h 
shore of Lake Erie, eighteen inches underground ; and oyer 
them there stood an oak tree three feet in diameter. There 
is more of the skeleton 8tm under the surface, which will be 
taken out as soon as the frost is out of the ground. 

Is this skeleton slIp.Har to thnt of It mastodon ? 
St. Catharine'S, Ontario. 

• •• • • 
Kaolin In the United State •• 

To the Editor of the �entijic American: 

A. R. 

Thir.y-five miles from Omaha. Neb. , there is a deposit of 
kaolin, about 30 feet thick and underlying about 100 acres. 
It crops along a bluff for over one half mile, with but a few 
inches of earth covering it. Beginning at the top, it is coarse 
and of a granulated nature ; but as we descend, it grows 
finer, and is very fine and white near the bottom_ It quar­
ries in lumps,like chalk, and 'Very readily dissolves in water. 

Pure and free from foreign subitances, it readily be­
comes pliable, and can be turned or molded into almost any 
form ; and its shrinkage in drying is remarkably small . The 
difference of grades in fineness adapts it to the manufacture 
of a very huge class of goods, such as are in demand through­
out the 'Vest ; and as it lies near the Burlington and Missouri 
Railroad, shipping facilities are c.onycnient. 

It makes a ueautiful white brick, suitable for fronts and 
rimmings ; and it seemM well adopted for terra cotta, chim­

ney tops, drain pipes, and all classes of jugs, crocks, etc., 
and is very superior for fire bricks. 

This immense deposit, located as it is with timber, water, 
and all conveniences for manufacturing, offers, I think, a 
good opening for some capitalist t� build up an immense 
business. I hoplt to see such a one take hold of and develop 
this material. 

Omaha, Neb. J. M. GOODWIN 
e . • . • 

Setting LocolDotlve Valvell , 
To the Editor of the Scientijic America,n : 

In your issue of Febrnary 20, W. S. 'V. ask!:! whether 10-
comoth'e valves can be set without opening the valve chests ? 
If the face of the valves and their seat:; are in good order, 
their adjustment may be determined with sufficient accuracy 
for all practical purposes by the issuing of steam from the 
water cocks in the bottom of the cylinders. This may be 
best done when there is but little pTessure in the boiler, not 
quite enough to move the engine. Set the reverse lever to 
ts extreme forward position, then open the water cocks 

and the throttle ; then bar the engine forward, and, as the 
cranks approach their dead points, note carefully when the 
steam begins to issue from the water cocks. If the valves 
lire correctly set, steam will hegin to issue just bef.)re the 
cranks arriYe at their dead point8, owing to the lead of the 
valves. The amount of lead may be determined by placing 
It straight edge against the gland of the stuffing boxes of 
the valve stems, and marking (with a fine scratch awl) on the 
valve stem, just at the point wheresteam begins to issue, 
and then again just as the crank reaches its dead point ; the 
distance between the scratches will of course indicate the 
amount of lead, and should not exceed one eighth of an inch 
for passenger engines, allli less than one sixteenth of an inch 
for freight engines. • 

One revolution of the drivers is sufficient to examine each 
of the four dead points and adjust the lead and range of the 
valves, the range being adjusted by va�ng the length of 
the rods, of course, and the lead by moving the eccentric on 
he shaft, forward or back, as the case may be. 

In setting valves as above explained, it is well to repeat 
�e observation at each of the four dead points by moving 
the engine back sufficiently to take up the slack of the valve 

gear, and then bar It forward again and apply the iltraight 
edge as before. 

To set the valves for the backward movement of an engine, 
the reverse lever must of course be placed at its extreme 
back position, and the engine must be moved backward in­
stead of forward,otherwise the adjustment is of course precise­
ly the same as for going ahead, except that all adjustment 
in the range of the valves must now be done by varying the 
length of the eccentric rods, because the least variation in the 
length of the valve stems would now upset the previous ad­
justment for going ahead. 

Worcester, Mass. F. G. WOODWARD. 
• ••• • 

Method Cor Squarln&' N UlDben. 

To tlw Editor of Ute &ienti.fic American: 
In your issue of February 27, a correspondent gives a 

short method for squaring numbers ending with 5. There 
is an excellent rule for squaring any number ; and by its aid 
the operation can be performed mentally on any number of 
not more than two figures. It is as follows : 

Take the nearest number ending with a cipher to the num­
ber to ue squared ; if such number be greater than the one 
to be squared, subtract the difference between the two from 
the number to be squared, and if it be less add the differ­
ence ; then multiply the number thus obtained by the oue 
ending with 0, and to this product add the square of the 
itfoiesaid differenep. The result will be the Rquare of the 
numbers. ... 

For example : Take the number 64. The nearest number 
em ling with 0 is 60. The difference between the two is 4, 
which a(ld to 64, making 68. Then 68 X 60, which can easily 
be performed mentally, is 4,080, to which add the square of 
the differellce, which if! 4 X 4 or 16. The result is 4,096, the 
square of 04. 

If the number to be squared were 68, the "peration would 
then be (70 X 66) + 22 = 4,624. 

'rhis rule is always correct, easily remembered , and will 
often i1ave time and figures. E. '1'. 

Newark, Ohio. 
------------•• HI�.�IH. __ ------__ ___ 

A New RUle ProJectile. 

To the Editor of tIle &ientijic American : 
I enclose a sectional sketch of a projectile which I have 

invented. It is principally adapted to rifles. I believe I may 
safely say that I have made the longest skooting with it that 
was ever accomplished, ceteris 'Pm'ilnts. Out of ten shots 
which I fired at a barn, at a distance of 2,773 yards, five 
passed through two boards, each over an inch and a half 
in thickness, and the sixth passed through the first board, 
nnd afterward became imbedded in a post. 

I used a common rifle, an old one, without any of the mod­
ern improvements ;  judging from the circumstance that it or­
iginally had a flint lock, it nlUst have been made at least 
forty years ago. 

[APRIL 3, 1 875. 
Elr::perlment. with Honey. 

To the EditO'l' of the Scientijie American : 

On page 132 of your current volume, I noticed that one ot 
your correspondents has great difficulty in preserving strained 
honey. Perhaps it would be of interest to him, as well as 
other readers of your valuable paper,to know that candied or 
crystalized honey can be permanently restored to transpar­
ency by the following method, which I have found success­
ful : Take a flat bottomed pan, as deep as the bottles con­
taining the honey, and fill it with cold water ; place the bot­
tles in it so as not to touch each other, put it on a slow fire, 
and heat it up to 212° Fah., and keep it at that heat until the 
honey is clear. Remove the pan from the fire, and you will 
have no further trouble with the honey. 

Pittsburgh, Pa. A. L. F. 

Te.ts oC Vulcanized Rubber Cor Belt •• 
Chemical analysis, in the majority of cases, i8 powerless to 

determine the quality of yulcanized rubber, and the con­
ElUmer is usually left to mechanical tests of the article fur­
nished him, in comparison with other and similar products of 
known excellence, in order to find out whether the former is 
adapted to his purpose or attains a fixed standard of efficien­
cy. These trials consist in e::::amining the comparative de­
gree8 of elasticity and tenacity. The manner in which they 
are conducted in the French navy appean; to us practical and 
easily followed. The first test consists in cutting from the 
sheets samples, which are left in a st.eam boiler under a 
pressure of 5 atmospheres for 48 hou�s. At the end of this 
time, the pieces should not have lost their elasticity. The 
specimens may then be placed on the grating of a valve box, 
under a pressure from above of 85 '5 Ibs. per square inch, 
and should withstand 9,100 8trokes at the rate of 100 per 
minute. Specimens not boiled should withstand 17,100 
strokp8. Thongs of rubber boiled, aud having a section 0 '6 
inch square and a length of 8 inches, fixed between supports 
and elongated 3'9 inches, should resist without breaking a 
further elongation of 8 inches, repeated 22 times a minute 
for 24 hours. Thongs not boiled, under the same conditions, 
should resist for 100 hours. These extra elongations may be 
easily made by a wheel, io the periphery of which one end 
of the thong is fastened, while the other extremity may be 
attached to a support. By turning the wheel, any determined 
elongation may be giyen at the rate of from 20 to 25 times 
per minut-e. Under the above conditions bands of first qua­
lity rubber, perfectly pure and well vulcanized, break after 
180 or 200 elongations of 8 times the initial length. Bands 
cut from pure rnbber, but of secondary quality, break after 
50 or 60 elongations. Inferior caoutchouc, containing mine· 
ral matters or residue of old vulcanized rubber, gives no re­
sults at all .  

M- Ogier (from whose valuable paper, recently read before 
the Paris Society of Civil Engineers, we extract the main 

A ill the projectile. B is a wooden cov- facts of this article) hal! investigated the properties of rnll-

_Fr 

er in which the shot is placed. It serves ber belts made of repeated layers of cloth covered with pre­
two purposes :  1. That of filling up a pared rnbber. Through the adhesive nature of the caout­
space. 2. That of preventing windage, chonc, the superposed tissues form, after vulcanization, a 
which it effectually does. C D is the homogeneous substance, c.omparable, in M. Ogier'S opinion, 

D waist. It comes, or was intended to come, to the uest curried leather. His experiments, in order to ol,· 
in contact with the rifling of the cylinder. taUl the coefficient of friction of these belts on cast iron pul-
Proportions : C D = diameter, F� G = l  Il'y8, give us result.'1 varying from 0 '42 to 0'84, as against 
diameter, F G = 2  diameterfl. "�ere the the coefficient for leather, 0'28. The minimum value corres 
projectile designed for a field piece the ponds to canvas and rubber belts without an exterior rub­
waist would be broader, and would be ber coating. On pulleys of various forms, the maximum 
fluted for the purpose of receiving a band value of the coefficient of friction was found on those slightly 
of softer metal. upon which iltuds would convex and presenting a roughly turned surface, this re 
be placed. suIt being inverse t� that obtained with leather belts. 8i-

Colonel 8trange,R. A. , Domillion (Cana .. milnrly the presence of fatty bodies has an opposite action 
da) In8pector of Artillery, whose opinions on Buch matters on the cloth and rubber belts to that which it has on leather. 
are worthy" of consideration, and who was one of the officers On covering the former with a light varnish of half olive oil 
selected by the British Government to report on the artillery and half tallow, the adhesion was found to be considera 
and arms of Prnssia and ]<'rancf' during the recent war, writes bly augmented. This fact M. Ogier, who does not counsel 
as follows : the nse of the varnish but for rubber-coated belts, attributes 
J. MacdQJi IlM, Esq. ,  London, Onto : t{) a resinification resulting from an action on the mixture of 

Dear Sir :-1 have to acknowledge thl' receipt of yours of the excess of sulphur, which the caoutchouc alway!:! reject!; 
January 8, 1875, inclosing description of a proj ectile proposed after a certain period. 
by you, and asking my opinion, 1. I am not surprised at its 
having an extremely long range. The form is exceedingly fa- Experiments were also instituted on leather and rubber 
vorable not only to overcome resistance from air in front, but belts, in order to determine their resistance to rnpture, and 
tke projectile would be less retarded than those of the ordi- the law of elastic and permanent elongations oUtained under 
nary form (that iB, with a flat base) by the vacuum formed b e- increasing stress. These trials were made on beltl:! 1 17 inches 
hind the projectile when it moves with. a velocity greate d h 
than the air can rnsh in behind it, which is a source of retardr long, suspended from a crane by jaws, &ll carrying at t eir 

ation at high velocities. - lower extremities other jaws which sustained the weight. 
2. The center of gravity of your projectile is in about the Both pairs of jaws grasped the leather for a sufficient distance 

right place, if the rifle had a quick twist ; otherwise it would to preclude any possibility of slipping. The belts were al ­
have a tendency to drop in front at extreme ranges. lowed to remain under stress for an hour and a half before 

The causes which led to the good shooting are probably : 
a. The wood, having a lower specific grav1ty than the lead, the elongations were measured. The results obtained may 

w&s forced forward by the discharge and filled up the grooves be summarized as follows : 1. The resistance to traction of  
of the rifle, imparting a twist and preventing windage. If rubber and canvas belts per square millimeter (0 '0009 square 
you examine the bullets, you will find probably that not even inch) of section is at least equal to that of leather belts. 2. 
the waist . was cut by the grooves. . . d d f d-b.  In the service artillery projectile, no part of t.he hard This resistanee per square millimeter IS In epen ent 0 1-

metal comes in contact with the gun. m�nsions-Iength, breadth, or thickness. Such is not the 
e. The drawback to your system would be the difficulty of case with leather belts, and therefore preference should be 

fixing a ring or studs of soft metal at the waist, which is and given to rnbber belting whenever the conditions of the power 
must be narrow to preserve your form. to be transmitted necessitate the employment of very long, 

d. The effect of field artillery depends on the shell power. 
Solid rifled artillery projectiles are obsolete. The space for very wide, and very thick belts. 3. From two trials it appears 

powder in a common shell, on which its destrnctive power that the external covering of caoutchouc adds nothing to the 
depends, is much diminished in your form of projectile. resistance, and hence it is advantageous to use covered belts 

e. Also the space for bullets in the Shrapnel ehell. which, at equal weights and prices, give a superior resis-
I would not wish to discourage your researchet, especially tance. 4. Under the same weight the elastic elongation of 

as you have hit on correct principles. Excuse haste and a 
candid reply. leather belts is double that of rubber ones. The permanent 

T. B. STRANGE, Colonel, elongation; under a change of 0'55 pound per square millime-

Dominion Inspector of Artillery. ter, reached 2 per cent in the former and nothing in the lat-

You are at liberty to make what use you like of this com- ter_ 
munication. J. MACDONALD. This last fact is worthy of special note, since the lack of 

London, Ontario success of rnbber beltillg, in many cases, may be traced 
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thereby to the fact that a workman, used to leather belting, 
treats rubber naturally in the same way. He tightens the 
latter when it slips, a proceeding which results in breakage 
or rapid destruction through use at too high a tension. M. 
Ogier concllldes that, in the present state of the leather and 
rubber industries, the price of installation, useful effect be 
ing considered, of leather and rllbber beltll is about the same, 
but the cost of maintenance of the latter is small when com· 
pared to that necessitated by the use of leather belts of large 
dimensions. 

• ••• • 
Electric Lathe Chuck. 

In order to obviate the iBconvenience and loss of time in· 
volved in the ordinary mode of fixing upon a lathe chuck 
certain special kinds of work, such as thin steel disks or 
small circular saws, the chuck is converted into a temporary 
magnet, so that the thin steel articles, when simply placed 
on the face of the chuck, are held there by the attraction of 
the magnet ; and, when finished, can be readily detached by 
merely breaking the electric contact and demagnetizing the 

chuck. The face plate of the magnetic chuck is composed of 
a central core of soft iron, surrounded by an iron tube, the 
two being kept apart by an intermediate brass ring ; and the 
tube and core are each surrounded by a coil of insulated 
copper wire, the ends of which are connected to two brass 
contact rings that encircle the case containing the entire 
electro.magnet thus formed. Thl'se rings are grooved, and 
receive the ends of a pair of metal springs connected with 
the terminal wires of an electric battery, whereby the chuck 
is converted into an electro.magnet capable of holding firmly 
on its face the article to be turned or ground. For holding 
articles of larger diameter, it is found more convenient to 
use an ordinary face plate, simply divided into halves by a 
thin brass strip across the center ; a horseshoe magnet, con· 
sisting of a bent bar of soft iron, with a coil of copper wire 
round each leg, is fixed behind the face plate, each half of 
which is thus &nverted into one of the poles of the magnet. 
The whole is enclosed in a cylindrical brass casing, and two 
braMs contact rings fixed round this casing are insulated by a 
ring of ebonite, and are connected with the two terminal 
wires of the magnet coils. A similar arrangement is also 

adapted for holding work upon the bed of a planing or drill· 
ing machine, in which case the brass contact rings are dis· 
pensed with, and any desired number of pairs of the electro· 
magnetic face plates are combined so as to form an extended 
surface large enough to carry large pieces of work. For ex· 
citing the electro.magnet, any ordinary battery tha� will 
produce a continuous current of electricity can be used ; but 
in machine shops, where power can be obtained, it is more 
convenient to employ a magneto.electric machine-such as 
Gramme's, for instance-rather than a battery. 

• • •• • 
The Pyrophone. 

At a recent meeting of the Society of Arts, London, a paper, 
descripti ve of M. Kastner's new musical instrument, the py. 
rophone, was referred to. One of the instruments was in 
the room, and was experimented upon in the course of the 
evening. It was composed of a frame enclosing glass tubes, 
arranged in the form of the pipes of a small organ. In each 
of the tubes were two jets of gas, which were made to unite 

J titutifit JmtritJu. 
Glues and Cements. 

The following article translated from DeB IngenieurB TaB· 
che1lbuch, seems to contain, in a small space, a great deal of 
valuable information which will probably be acceptable to 
many of our readers. 

GLUES. 
1.  CoMMON GLUE. -The absolute strength of a well glued 

ioint is : 

Beech . . . . . . . . . . . . . . .  . 
Elm . . . . . . . . . . . . . . . . .  . 
Oak . . . . . . . . . . . . . . . . .  . 

White wood . . . . . . . . .  . 
Maple . . . . . . . . . . . . . . .  . 

Pounde per square Inch. 
,...--�---- . 
ACroti6 tin; ,t;:":l!:l , With the grain. end to end . 

2 133 
1 ,436 
1,735 
1,493 
1,422 

1,095 

1,124 
568 
341 

896 

It is customary to use from one sixth to one tenth of the 
above values, to calculate the resistance which surfaees 
joined with glue can permanently sustain with safety. 

2. 'W ATERPROOF GLUE.-Boil eight parts of common glue 
with about thirty parts of water, until a strong solution is 
obtained ; add four and a half parts of boiled linseed oil, and 
let the mixture boil two or three minutes, stirring it con' 
stantly. (In these directions, and in those that follow, parts 
by weight are to be taken). 

CEMENTS. 

1. WATERPROOF CEMENT FOR CAST IRON PIPES, ETC.­
Tak� equal w�ights, in dry powder, of burnt lime, Roman 
cement, pipe clay, and loam,and knead the whole with about 
one sixth the weight of linseed oil. The addition of more Ro· 
man cement improves the quality. 

2. CE,"\IENT WHICH RESISTS MOISTURE AND HEAT BUT NOT 

THE DIRECT APPLICATION OF FIRE, FOR GAS AND STEAM 
PIPES AND SIMILAR PURPOSES. -Two parts of red lead, five 
parts of white lead, four parts of pipe clay ; fine and dry,and 
work the whole into a stiff mass with boiled linseed oil. 

3. RUST CEMENT FOR WATER AND STEAM PIPES, STEAM 
BOILERS, ETC.-Make a stiff paste with two parts sal ammo· 
niac, thirty·five parts, iron borings, one part sulphur, and 
water, and drive it into the joint with a chisel ; or, to two 
parts of sal ammoniac and one part fiowers of sulphur, add 
sixty parts of iron chips, and mix the whole with water to 
which one sixth part vinegar or a little sulphuric acid is 
added. Another cement is made by mixing one hundred 
parts of bright iron filings or fine chips or borings with one 
part powdered !lal ammoniac, and moistening with urine ; 
when thus prepared, force it into the joint. It will prove 
flerviceable under �he action of fire. 

4. STOVE CEMENT, FOR THJ� JOINTS OF IRON STOVES.­
Mica, together with finely sifted wood ashes, an equal quan· 
tity of finely powdered clay, and a little salt. 'Vhen reo 
quired for use,add enough water to make a stiff paste. 

5. IRON CEMENT, WHICH IS UNAFFECTED BY RED HEAT.­

Four parts iron filings, two parts clay, one part fragment of 
a Hessian crucible ; reduce to the size of rape seed and mix 
together, working the wholo into a stiff paste with a satur · 
ated solution of salt. A piece of fire brick can be used in· 
stead of the Hessian crucible. 

and separate by the action of keys, and thereby proouced mu· 6. CEMENT FOR F As'rENING WOOD TO STONE.-MeIt to· 
sieal sounds. The paper, after describing the sound of the gether four parts pitch and one part wax, and add four parts 
pyrophone, proceeded to explain the principles on which the brick dust or chalk. It is to be warmed, for use, and ap. 
Bounds were produced. A very simple mechanism caused plied thinly to the surfaces to be joined. 
each key to communicate with the supply pipes of the fiamel' a I., • 
in the glass tubes. On pressing the keys the flames separat. The Vlcl88ltudes 01" 'he Sea. 

ed, and the sound was produced ; as soon as the fingers were The steamship Abbotsford recently arrived at New York, 
removed from the keys, the fiames joined,and tile sound ceased 108 days from Antwerp, during which the following mishaps 
immediately. If two flames of suitable size were introduced oecurred : On reaching one of the southern points of Eng 
into a glass tube, and they were so disposed that they reached land, the ship stopped for a few minutes to land her pilot, 
one third of the tube's hight, measured from the base, the and while so engaged was run into by another steamer, and 
flames would vibrate in unison. This phenomenon continued so badly injured that the vessel had to go to London for reo 
as long as the flames remained apart, but the sounds ceased pairs. Delay one month. The Abbotsford then continued 
as soon as the flames were united. The chairman, Lieut .• Col. her voyage to New York, but in mid·ocean, during a heavy 
Strange, said that this instrument was the invention of a gale, her propeller suddenly broke off. This converted her 
young man who did not claim merit for it as a musical instru· into a sailinjr vessel. The captaiJl then put back to Queens. 
ment, but as a scientific experiment, which, he hoped, would town, Ireland. On approaching land, a heavy gale blowing, 
be of great value in the musical world. he signalled for help from another steamer, which, in the ef. 

The engraving of the pyrophone appeared in Vol. XXX, fort to connect a hawser, dashed into the Abbotsford, knock. 
SCIENTIFIC AMERICAN, page 279. ing a hole forty feet long, happily above the water line. 

. I.. . Through this aperture the water poured in whenever the 

• 
The DIone Telegraph A.lphabet. vessel rolled , until the fore compartment was filled. But at 

last they reached Queenstown harbor ; temporary repairs At a reoent meeting of the Scottish Society of Arts, Edin· were made, and tugs employed which took the vessel to Liv­burgh, Dr. Rassell, Demonstrator of Anatomy to the Uni· erpool. Here another month was consumed in repairs, and versity, read a paper on " The rrelegraphic Alphabet as a then another start for New York was made. Heavy gales branch of 'I'echnical Education in Primary Schools. " were encountered, and the passage was long but successful. In the course of his remarks, the lecturer explained the .. _ .'  .. , ... _____ _ 

structure and uses of the Morse or telegraph alphabet, by Petroleum In A.Iglers. 
means of a diagram, advocated its introduction into primary A petroleum well, capable of giving a large and paying 
tlchools, and more especially into those situated along the yield, has recently been discovered in Algiers, near the plain 
coast. He then proceeded to mention some of the advan· of Cheliff. The substance looks like tar, is soft and very teo 
tanges possessed by the alphabet as a means of communica· nacoou", melts in boiling water, and dissolves in turpentine. 
tion. Among these were its extreme simplicity and the ease It burns with a very bright flame, and yields a large variety 
with which it could be learned by very young children ; that of products and considerable carbonaceous residue on dis. 
it helped to prepare for post office employment and a seafar· tillation. It is neither tar, naphtha, bitumen, nor asphalt, 
jng li fe ; that it was already known all over the world by ex· but seems to possess the properties of all, in a measure. It 
perts ; and that it could be used with or without any appara· has most characteristics in common with naphtha, but, unlike 
tus-an advantage which the lecturer believed was not pos· that substance,is almost cOUlpletely insoluble in alcohol. 
sessed by any other method of signaling ; that it involved • _., • 
no expense ; that it formed a good alphabet for the blind ; that Donors to a Young A.merlean Lawyer. 

2 1 3  
BOIENTmc AND PRAOTICAL INJ'OBIUTION. 

CURE FOR WARTS. 
Lisfranc immerses the parts on which the warts are de· 

veloped in a strong solution of black soap. ThIS causes a 
slight cauterization of the surface of the wart. The loosened 
tissue is to be removed and the application repeated every 
day till the cure is complete. Oil of vitriol should never be 
used for this purpose ; it is very irritating, and inflames the 
wru.-ts instead of curing them. 

NEOGENE. 

The above name is given by M. Sauvage to a new white 
alloy composed of copper 57 parts, zinc 27 parts, nickel 12 
parts, tin 2 parts, aluminum 0'5 part, and bismuth 0'5 
part. It  has a silvery appearance, is sonorous, tenacious, 
malleable, and ductile, and is recommended for jewelry, as a 
substitute for silver in plate, and for low coinage. The new 
elements in the combination are those of the bismuth and alu· 
minum. The alloy is very homogeneous, and is susceptible 
of a high polish. 

A NEW SYSTEM OF DREDGING. 

M. Bazin,of Angiers,France,proposes to attach,to a steamer 
with an engine of 60 horse power, two pipes on each side a t  
Bome 12 feet below the water line. These pipes are to be 10 
inches in diameter, about 50 feet in length,and are to be con· 
nected to the ship, so as to swing up or down, and also so as 
readily to yield to the movements of rolling, etc. 'rhe ex· 
tremities of the couple on each side are united by tubes of 
like diameter, open at the forward end. In clearing out a 
quicksand, the vessel is got underway at the speed of 8 knots 
per hour ; and on reaching the obstructic.n, the tubes are low· 
ered with the soft mass. The water pressure above the sand 
or mud, which of itself would force the material into and 
up the tubes,is aided by the onward motion of the vessel,and 
the result is that the mud is driven through the tubes and 
into the hold. When the vessel is full, the apparatus is 
raised, and her contents hoisted out or otherwise discharged 
in some suitable locality. M. Bazin says that, with tubes of 
the size and with the r.peed above mentioned, 43,200 cubic 
feet of mud per hour could be raised. He points out that, in 
case of their becoming obstructAd, the tubes can easily be 
cleared by simply elevating them out of the mass and allow· 
ing the water to rush through them. 

• • • • • 
tJ8etul Recipes Cor the Shop, the Hou.ellold, 

and the Farm. 

The main objection most people have to sending commu· 
nications on postal cards is that the writing is, of course, 
open to general perusal. A good way of avoiding this diffi· 
culty is to use sympathetic ink. A solution of 10 grains hy· 
posulphite of soda in 16 teaspoonfuls water is the sim. 
plest fluid for the purpose. Use a perfectly clean pen, nnd 
after writing go over the letters with a smooth paper cutter 
to remove all traces of the salt. Exposure to the heat of a 
bright coal fire turns the writing black. 

Soluble glass can be made of pure sand 15 parts, charcoal 
1 part, and purified potash 10 parts. Mix and heat in a fire· 
proof melting pot for five hours,or until the whole fuses uni· 
formly. Take out the melted maliS, and, when cold, powder 
it and dissolve it in boiling water. 

To make pocket mucilage,boil one pound of the best white 
glue and strain very clear ; boil also four ounces of isinglass, 
and mix the two together; place them in a water bath (glue 
kettle) with half a pound of white sugar, and evaporate till 
the liquid is quite thick, when it is to be poured into mold», 
dried and cut into pieces of convenient size. This immediately 
dissolves in water and fastens paper very firmly. 

A solution of chloride of lime, in waj,er to which a litltle 
acetic acid has been added,is Itmong the many receipts recom· 
mended to remove ink stains from linen. 

Marble can be stained different colors by the following 
substances : Blue, solution of litmus ; green, wax colored 
with verdigris ; yellow, tincture of gamboge or turmeric ; red, 
tincture of alkanet or dragon's blood ; crimson, alkanet 
in turpentine ; flesh, wax tinged with turpentine ; brown, 
tincture of logwood ; gold, equal parts of verdigris, sal am· 
moniac, and sulphate of zinc in fine powder. 

Mounting fiuid for microscopic objects is made of gelatin 1 

oz. , honey 5 ozs. , distilled water 5 ozs., rectified spirit t oz. , 
and creosote 6 drops. Filter through fine flannel. Heat the 
honey before adding to the gelatin, which last must be dis· 
solved in the boiling water. When cool, add the creosote. 

Copies of signatures, which may be printed from on a cop· 
perplate press, can be made by writing the words and then 
sprinkling the wet ink with very finely pulverized gnm ar4' 
bic. Make a rim of dough, putty, or similar material, about 
the writing, and pour in melted fusible alloy of 5 parts bis· 
muth, 3 lead, and 2 tin. This alloy melts at 1990 Fall. 

To bleach sponge, wash first in weak muriatic acid, then in 
cold water ; soak in weak sulphuric acid, wash in water again, 
and finally rinse in rose water. 

A very good imitation of meerschaum, which may be carved 
like the genuine article, can be made by peeling common po· 
tatoes and macerating them, in water acidulated with pight 
per cent sulphuric acid, for thirtY'six hours. Dry on blotting 
paper, and for several da.ys on plates of plaster of Paris in 
hot sand. The potatoes should be strongly compressed while 
drying. 

• • • • • 

it developed the sense of time or rhythm ; and was impol'- The British Social Science Association has lailely awarded 
NEW subscribers to the SCIENTIFIC AMERICA.N will here. 

after rece1've the papers from the time of our receiving the 
order, wess they specify some other date for commencing. 
All the back numbers from the commencement of the volume 
(January 1) may be had if requested at the time of sending 
the order, or on request, after receipt of first number . 

tant in relation to lighthouses. Dr. Russell funher stated its first prize of $1,000, for the best essay on iniernational ar. 
that the Morse alphabet had been introduced with marked bitration, to Mr. A. P. Sprague, of Troy, N. Y. Mr. Sprague 
success into Kilmodan Free Church School and South Hall is a young man of great promise and ability. The essay in 
.Public School. I question occupied 150 pages. 
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IMPROVED WATER IN.TECTORS. 

The val ue of the water injector is now widely known, es­
pecially for locomotive use, as it enables the enp:ineer to fill 
the boiler while the engine is in the shed, and the water 
evaporated in the steam passed through the blower can be 
replaced be fore the engine is ready to start on its trip. The 
invention now under consideration is constructed in several 
form�, t wo of which we illustrate. Both of them are loco­
moti ve injectors, Fig. 1 showing a lifting injector, which is 
intended to pump the water as well as to force it into the 

n1n�, whether it is throwing water or not. Friction soon 
renders a new plunger necessary, and frequent stuffing and 
constant attention occupy much valuable time. TheBe are 
saved by the use of the injector. 

Keepln� lee without an Ice House. 

Ice houses are not difficult structures to build, and we pre­
sume that few farms are without them. There are cased, 
however, when it is desirable to stow away a larger quantity 
of ice than the receptacle will contain, and when the farmer 
is unwilling to go to the expense of a house which lw might 
utilize only for a single season. In such instances, as well as 
those where the ice house is absent altogether, the following 
plan for storing ice without an ice house will prove useful. 
The present time, we may here remark, sh�uld be taken ad­

builer against a steam pressure, and Fig. 
2 sho wing a form of apparatus to be 
used when the water flows from the 
tank at a higher level than the feed pipe 
of the boiler. Fig. 3 shows a non-lifting 
inj ector as applied to a stationary boiler. 
Fig. 4 sho ws Fig. 2 in section . 

Other forms of the appliance, adapted to portable and 
marine boilers, are also made by the proprietors of the inven­
tion, who report that their sales of these useful and eco­
nomical devices, in tltis country and in Europe, have reached 
15, 000 in number. 

Patented April II, 1869, by Alex. Friedmann. For further 
vantage of at once to procure the ice, as 
the spring thaws now beginning will 
speedily cause the opening of the streams 
and ponds. 

The new features in Mr. Friedmann's 
invention are the intprmediate nozzle, 
shown in Fig. 4, which admits steam to 
the Bow of water in two annular jets 
instead of one. This is claimed to pre­
vent the recoil of the steam from con­
tact with the water, as momentum in 
the water is continnous, owing to the 
jets being t wo in number. Another ad­
vantage in this arrangement is that the 
overflow from the first orifice flows down 
to the second, adjusting the water sup­
ply to the pressure of the steam. It is 
also claimed that this injector starts as 
prom ptly and works as well with steam 
of a high pressure ae with that of a low 
pressure, and delivers more water with 
the same consumption of steam than in­
j ectors with movable nozzles, or other 
contrivances liabl" to get out of order, Fig. I.-FRIEDMANN'S LIFTING WATER INJECTOR. 

The first thing to be done in following 
the directions, which we find in the En­
glish ; Gardener'8 Maganne, is to select a 
shady spot, on the north side, if possible, 
of a clump of trees. Throw up a circular 
mound, some twelve inches in hight and 
at least fifteen feet in d iameter, flatten­
ing the summit carefully, and leaving a 
trench around the eminence, two feet in 
width and eighteen inches in depth. In 
gathering the ice, there is no necessity of 
cutting into uniform shape or of seeking 
large pieces. Fill up the carts with any 
kind of fragments, transport them to the 
mound, and dump them on a platform 
made of a few planks. Ram the surface 
of the mound hard and firm, cover with 
sawdust, and then place the first layer of 
ice, which should previously be cracked 
into small pieces, for which purpose the 
men should be provided with wooden mal­
lets. As each layer is put on the stack, 
the ice should be thoroughly pounded 

besides being more simple and easily manipulated. The particulars address Messrs. Nathan & Dreyfus, 108 Liberty 
intermediate nozzle of this injector being fixed and station- street, New York city. 
ary, it is not liable to wear or need repairs. 

The lifting injector, Fig. 1, will rarse water 6 or 8 feet 
with ease, and can be applied where want of space prevents 
the use of the non-lifting form, which must be placed below 
the water line. The 
latter, Fig. 2, can be 
used as a he ating cock 
for the tender or wa­
ter tank, by closing 
the overflow valve. 
The ordinary heating 
cocks are thus done 
away with, and the 
expense spared. The 
water in the tank can 
be heated by this 
means up to 120·, 
without any trouble 
in working or starting 
the injector. The 
overflow valve, with 
which each of these 
injectors is supplied, 
prevents air or dirt 
from entering the boil. 
er. By simply trans­
ferring this valve from 
one side to the other, 
the injector may be 
used for either the 
right or Ipft hand side 
of the engine. 

fha val ue of the in­
j ection system is very 
f ,)rcibly shown by its � 
US ) on stati onary boil-

Fig, 2. 

• ••• • 
A. Tough Old Hou.e. 

The Nashua ,N. H.) Telegraph says : " There is an unoc­
cupied house in Barnstead, Belknap couniy, havin&, a chim-

WAT E R  
-

Fig. 3. 

both above and at the sides so as to form a huge block of ice, 
the shape of which will be slightly conical. 

When the stack is completed, it will require two coverings 
of straw, one lying upon the ice and the other sup: 
ported on a wooden framework about eighteen inches out· 
side the first covering. 

The layer of straw next 
the ice must be well beat­
en and flattened down up­

er.l, which can be kept 
ful l  when the engine 

FRIEDMANN'S 1I0N·LIFTING WATER INJECTOR. 

on it, and when this is 
done be twelve inches in 
thickness. The frame­
work, upon which a si­
milar thickness of straw 
is placed, may be formed 
by illBClrting stout larch or 
other poles of a suitable 
length round the base in 
a slanting direction, so 
that they can be readily 
brought together at the 
top, and securely fas­
tened with stout cord 
From six to eight of these 
will, when joined togeth­
er by means of strips of 
wood fixed about twelve 
inches apart, afford am­
ple support for the se­
cond cOvering of the 
straw. This must be put 
on nicely, so as to pre­
vent the possibility of tho 
rain's penetrating to the 
inner covering. By this 
arrangement there will 
be IL body of air, which 
is one of the most effectual 
non-conductors known, 
between the two cover 

is stopped for repairs. In a great many manufactories, hot 
water and steam are constantly needed for varions processes, 
and the stoppage of an engine on which a boiler is dependent 
for its feed hinders the whole business. This, however, is 
obviated by the attachment 
of the non-llftin g injector, 
as shown in Fig. 3. The 
injector is placed a little 
lo wer than the bottom of 
the heater or water reser­
voir. so that the water will 
fiow to it by the action of 
gravity. The steam pipe 
should be attached to the 
top of the boiler, as shown, 
so as to secure dryness in 
the steam. The lifting form 
of injector is also adapted 
to stationary boilers. 

On many locomotives, 
force pumps are altogether 
dispensed with, and two of 
these injectorq are substitu­
ted on each engine. These 
are amply sufficient to keep 
the boller supplied with 

Fig. 4. 

wat'lr ; and if one gives way the engine is not stopped. An­
other importut point of economy is the wear and tear, as 
the force pump must keep movin&, while the engine iii run-

ney in the center. The house is 22 by 30 feet. The chimney 
is built so as to support the sills and beams. The frost has 
got into the cellar and frozen under the chimney and raised 
it up several inches, lifting the house free from the ground, 
except some nine feet where it touches the underpinning. In 
places it is two or three inches from the underpinning, and 
can be rocked by pushing against it with the hand. It has 
attracted a good deal of notice from the citizens of Barn­
stead. " 

We recommend the pattern of this house to dwellers in 
San Francisco and vicinity. A house that can be lifted by 
the chimney and rocked to and fro without danger would 
seem to be j ust the thing for all earthquake countries. 

. .... . 
Paper as a Plant Protector. 

A gentleman residing in Guernsey, Channel Islands, writes 
to say that he has saved his crop of early potatoes under 
glass by spreading newspapers over them, while his neigh­
bors lost theirs by the severe frost. He suggests that a con­
venient number of newspapers be pasted together, and the 
edges folded over strings, thus making a screen which, sus­
pended over the newspapers spread loosely over the plants, 
would give the young shoots an excellent protection in the 
severest cold weather, and from the sun's rays in summer. 

.. ... . 
AMONG recent CuriOUll inventions is the application of the 

camera obscura to a railroad car, illlparting to the traveling 
and wondering beholder a moving diminutive picture of the 
country throuih which ho Us passin&,. 

ings of straw. To effect a change of the enclosed air, when 
rendered needful by its becoming charged with the mois­
ture arising from the melted ice,a piece of iron or earth­
enware piping a few inches in diameter should be fixed near 
the apex, one end being just above the straw, and the other 
end reaching into the enclosed space. The pipe can be readHy 
opened or stopped up, as may appear necessary, but as a rule 
it will suffice to open the pipe once a week, and allow it to 
remain open for about two hours. This should be done early 
in the morning, as the air is then much cooler than during 
the day or in the evening. 

In removing ice from the stack, the early morning should 
be taken advantage of, because of the waste which must 
naturally ensue from a rush of warm air at midday. That 
removed can be placed in a cellar, or even an outhouse, and 
be enveloped in sawdust until required. The ice must be 
taken from the top ; and when the first supply is obtained, a 
good quantity of dry sawdust should be placed over the 
crown. The principal points to avoid waste are to ventilate 
in the manner indicated, to avoid opening the stack more 
frequently than is really necessary, and to take the supply 
early in the day, before the air hae been warmed by the sun. 

• .  e. e 
ACCORDING to recent investigations by M. Cailletet, the 

results of burning sulphide of carbon, alcohol, and carburet 
of hydrogen, under pressures reaching thirty-five atmos­
pheres, are that the flame augments considerably in brillian­
cy, while the combustibility of the substance burned is n0-
tably diminished. 
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Ho nlnjt a Razor. 

" The first requisite," says our correspondent G. W. D., 
" is to have a well '\haped, well tempered and well (water) 
ground razor ; unless very truly ground, it will be impossible 
to hone it properly. Take an Italian hone, of not too fine 
grit, face it perfectly with fine emery paper glued on a board ; 
dust it off, and drop 6 or S drops of sperm oil on its face. 
Hold the razor perfectly flat on the stone, draw firmly but 
lightly from heel to point (from the further right hand cor­
ner to the lower left band corner), against the edge ; if a wire 
edge be produced,run the edge lightly across the thumb nail, 
and a few strokes on the hone will remove all trouble en that 
score. If you will tJxamine the edge of the razor now, by 
aid of a magnifier, you will find that the fine grooves or 
teeth incline towards the heel. 

I would here say that the hone must be kept perfectly 
clean, as, after using a few times and then neglecting it, 
the pores will get filled with steel, and in that case it will 
not be possible to get a keen edge on the razor. I have 
had a hono in use for forty years, for my own and friends' 
razors. I have kept it perfectly true, and yet there has 
been no perceptible wear. 

I make my own straps as follows : I select a piece of satin. 
maple, or rose wood, 12 inches long, 11 inches wide, and t 
inch thick ; I allow 3t inches for length of handle. Half an 
inch from wh 3re t he handle begins, I notch out the thick­
ness of the leather so as to make it flush towards the end. 
I taper also the thickness of the leather ; this precaution 
prevents the case from tearing up the leather in puttine- the 
strap in. I then round the wood very slightly, just enough 
(say n of an inch) to keep from cuttin� by the razor in 
strapping and turning over the same. I now select a pro­
per sized piece of flne French bookbinder's calfskin, cover 
with good wheat or rye paste, then lay the edge in the 
notch, and secure it in place with a small vise, proceed 
to rub it down firmlf and as solid as possible with a tooth 
brush handle (always at hand or should be), and, after the 
whole is thoroughly dry, trinr it neatly and make the case. 

Use cold water for lather,as it softens beard and hardens 
the cuticle ; hot water softens both and makes the face ten­
der. Always dip the razor in hot water before using, and 
also atter use, as it will dry it and prevent rusting." 

• ••• • 
RED DEER. 

The deer family, species of which are indigenous to all 
countries in the world except Australia, are everywhere re­
nowned for their graceful and elegant form and their timi 
dity, thtJir remarkable fleetness of foot enabling them, in 
open country, to keep away from the haunts of man. The 
race includes genera of aU sizes from the little muntjac to 
the moose, and the chief peculiaridea of the species, the 
horns, the hairy skin, the habit Qf -rumination, and the feet, 

J titutifit Jmtritau. 
each with two principal and two rudimentary toes ,  are to be 
found in all of them. The American deer (CorrJU09 Virginia· 
nU8) has a long head with a sharp muzzle, with large eyes ; 
and the legs are long and slender. It is easily domesticate:! 
but requires a spacious range to keep it in health. The 
hind produces two or three young at a birth, but no aC6ouche­
ment takes place till she is two years old ; she conceals her 
young carefully, visiting them only three times a day. 

The subjects of our illustration are the red deer, formerly 
found in all parts of Great Britain, but now seen only in the 
mountains of Scotland and on one or two extensive moors. 
The red deer are so exclusive in their habits that they will 
not feed with inferior animals; they have an especial abhor­
rence for sheep, leaving the place at once if there are foot 
prints of sheep on the herbage. 

The kind usually kept in parks in England is the fallow 
deer, a native of Africa originally ; but it has been domesti­
cated in England for some centuries. It is humbler in its 
tastes, and accommodates itself well to a small park or pad­
dock. Like all its tribe, it sheds its horns annually, retir­
ing as if in shame till the new growth appears. 

• ••• • 
Chemistry oC DUlk. 

C. A. Cameron, M. D., states that the opacity and white­
ness of milk are due, not to the liquid being an emulsion of 
fats, but to the reflection and refraction of light by solid ca­
seous matter suspended in it. 

Cow's .MILK.-Ferty analyses of pure milk from Dublin 
dairy cows gave the following average results : Water,87·00, 
fats, 4·00, albumenoids, �'10, sugar, 4·2S, mineral matter. 
0 ·62. 

MARE'S MILK.-The average of the fourteen specilllens 
gave: Water, 90·310, fate, 1·055, albumenoids 1 ·953, sugar, 
6·285, mineral matter, 0 ·397. Mare's milk is bluish white : 
specific gravity about 1 ·031 ; reaction neutral, or faintly alka­
line. 

Sow's MILK.-,.The sow partl!l with its milk (except to its 
young) with great reluctance. Its specific gravit� is 1 ·041 ; 
its reaction faintly alkaline , and color yellowish white : 100 

parts contain (mean of two analyses) : Water 81 ·760, fats, 
5·S30, albumenoids. 6 ·180, sugar, 5 ·335, mineral matter, 
O"S95. These results show this species of milk to be very 
rich. It is remarkable that in the lactometer it shows up no 
cream. Drying on the water bath,it exhales the odor of roast 
pork, and on putrefying that of putrid bacon. 

. ... . 
SaUlnll, PaeklQIr, and Seiling BnUj)r. 

Blanchard's Butter Manual recommends one ounce of salt 
to a pound of butter as sufficient for keeping it ; but the bet­
ter paying class of customers, who are a little more fastidious 
about the quality, prefer about one half as much ; and this is 
found sufficient, if the casein has been properly removed. 
Butter ml\kers in the vicmitr of larg-e towns Ilhould seek out 
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regular customers for their produce, in which cases it may be 
put up in balls or any other form adapted to the demand. 
" Philadelphia prints," which have acquired a worldwide re­
putation, are pound balls, with a small figure upon the top 
They are usually enclosed in a white linen napkin, and packed 
in a cedar, zinc-lined chest, with apartments at each end 
for ice, to keep it hard while being transported to market 
For the great m lSS of butter makers, the wooden tub, holding 
from fifteen to one hundred pounds, must ever be the most 
economical form of package. In the vicinity of New York 
city, heavy return pails, of the best white oak, with thick 
covers, having the owner's name branded on them, are used 
and re-used year after year. In some parts of the "'-est, mis­
erably poor oaken tubs are employed, which affect the butter 
very injuriously. In other localities, ashen tubs are favorites, 
while in Northern Vermont the most approved tubs are spruce. 
Spruce is unquestionably the least liable of all timber to af­
fect the flavor of buttt'r injuriously ; while it is generally be­
lieved that, for long keeping and much exposure,good white 
oak is preferable. Stone jars and crocks are sometimes used, 
but we do not recommend them. Much depends upon the 
purity of the salt-it must be perfectly white, and completely 
soluble in water. The office of salt is,first, to remove the 
buttermilk from the pores of the butter, and,secondly, to ren­
der harmless what cannot be removed. 

- .� -
A. New Utilization oC ReCuse Material •• 

A very important discovery has recently been made by 
MM. Croissant and Bretonniere, of Mulhouse, France, which 
consists in producing dyes of a large variety of brown hues 
from substances not merely refuse but in themselves color­
less. The pigments are obtained by the reaction of alkaline 
sulphides upon ordinary wood sawdust,humus,horn,feathers, 
linen, silk, cotton, and paper waste, gluten, blood, and Do 
number of other materials. In certain cases, when treated 
with the sulphides or polysulphides, the sulphur directly 
combines with the organic body ; in others sulphuretted hy­
drogen becomes substituted for the hydrogen atoms elimi­
nated. 

The same body gives different shades, according to the 
degree of temperature, the duration of the operation,and the 
proportion of sulphide employed. The longer the heating 
and the higher the degree, the nearer the dye approaches to 
black. Humus gives a fine bistre shade, which does not fade 
and is unalterable by organic or mineral acids, caustic lyes, 
soap, oxalate of potassa, etc. With bran, a color is produced 
which subsequently, with bichromate, yields a fine brown­
ish yellow or rosin color, which can be changed to gray 
by the addition of carbonate of soda. Sawdust, preferably of 
oak, chesnut, and other non-resinous woods, gives a soluble 
dye of a brownish black, which appears upon the fabric of a 
greenish hue. It is .pOS3essed of high coloring properties 
and is ver., perman6nt. 
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Pbospboru. Steel Making. 

M. F. Gautier, engineer of mines, France, gives the follow. 
ing useful sketch of the various methods for producing phos­
phorus sieel, or, to use a more correct definition, phosphorus 
cast metal. This metal, says M. Gautier, cannot be em­
ployed in industry except on condition that it is nearly de­
prived of carbon, consequently every process which will 
yield extra soft steel will, with inferior materials, produce 
phosphorus cast metal . 

said t() be without carbon, and, as no spiegel is introduced, 
there is no element of recarburation. It is uot, then, aston­
ishing that the metal thus obtained should be perfectly mal­
leable and yet contain a notable proportion Qf phosphQrus, 
that is to say, half the quantity which may be tolerated in a 
truly soft steel, when produced in a Martins· Siemens furnace 
with manganese iron 

Invention. Patented In England by American •• 
rComplied from the Commls.loners of Patents' Journal . l  

From February 2 t o  February 25 . 1875, Inclusive. 
AXLlI .-S. L.  Harri son , San Fl'1Inclsco, Cal . 
BALANCED SLIDlI VALVE .-E .  T. Smythe. �ew York city . 
BEVBL. SQUARE , RULE , KTC .-W. Aecough, Bullalo, N. Y.  
BOILER FT:;RNACE .-H. A .  Studwell, Brooklyn. N. Y .  
BUSTLE , ETO.-A .  W .  Thomas, Philadelphia, Pa. 
CAR SPRING.-G. Godley, New York city . 

• • •• • FERTILIZlIR . -B . Ackerman ,  New York cit)· . 

Having a Hobby. 

I. THE BE8SE.1d:ER PROCESS. -1. The fer1'o-manganese pro­
('e8S practised at Terre Notre.-The silicious pig iron used 
�ontains but little manganese ; the first stage, that which pre­
cedes the appearance of the yellow ray in the spectroscope, 
lastll about a quarter of an hour, according to the richness of 
the pig iron in silicon. There is no explosion, the flame is 
pure, without 5moke ; the completion of the operation is posi­
tively marked by the disappearance of all the rays of the 
spectroscope with the single exception of the yellow sodium 
ray. For the production of extra soft metal, thll refining is 
prolonged for about twenty seconds, the blast is stopped, and 
the converter is laid on its side. Manganese iron, previously 
heated to redness, i8 then thrown in by means of shovels, 
taking care that the pieces pass through the scoria and enter 
the metal. The manganese iron used is an alloy containing 
a little carbon ; the manganese in it reduces the oxide of iron 
in the converter, and the greater part of the carbon is con, 
verted into oxide of carbon in the form of brilliant flames. 
When the agitation ceases, the charge is drawn. The metal 
is even and quiet, without bubbles or other irregularities ; 
and, which is of essential importance, the product is always 
equal and regular in practice. This is the method also which 
is adopted at the Seraing works, with the same manganese 
iron. 

The question " is there money in it 1" is said by some men 
to be the test by which everything is to be received or re­
jected. And those who offer this very mercenary gage claim 
to be the <mly " practical " men, and the true prophets for 
these timcs, and indeed for all times. The science of getting, 
the art of keeping, and the process of increasing are deemed 
by them to include all that is useful in the circle of sciences, 
the field of art, and the aims of thought. Most people con­
cede in the abstract these pretens:ons of the mercenary 
philosophers, though the great majority in practice are bet­
ter than their theory. 

FILLING BOTTLES, ETO . -J .  B. Bradford, Boston, .Mass . ,  et a.i. 
FILTEB.-J. Outer8on et al. , Wlndl:3ol' Locks t C onn . 
FREEZING, CHUBNING, ETO .-W. Redheifer, St.  Louts, Mo.  
FURNAOll GRATE . -J .  B .  LarklnwPlttBburgh, Pa . 

HABVESTER.-D . )1. Osborne , Auburn, N. Y .  
HORSE SHOB NAIL.-J . R .  Hea.rd , Boston, Mass . 
IMITATION LEATHER, ETO.-C . H. RneHes, �ew York city . 
LOOM HEALD . -H .  O. Whipple, New YOrK city. 
lloTI"lE POWBR ENGINB .-G. Westinghouse, Jr . ,  Pittsburgh, Fa. 
�I t'LTIPLKX TELEGRAPH, RTCl .-T. A.  Edison, N ewark , N .  J .  
XElIDL:K .-W. Trabue , LouiSVille,  Ky. 
ORDNANCE .-G. H. Felt. �ew York city. 
OVERALLS . -H .  �'. Woodward, New York city . 
PATCHING BrLLET8 .-H . Borcha.rdt, New Haven,  Conn . 
PORTABLE LATHE .-}\ 8 cott, B ennington, V t .  
PRIS'I .-J.  W .  Queen & C o  . •  New York cit y .  

2. Swedish metlwd, 1lYith highly manganiferous pig iron.­
The pig iron used is without silicon, but rich in manganese, 
the proportion running from 4 to 1) per cent.. The character 
of the operatfon is such that there is not what is called a first 
period ; the yellow ray appears at once. There are abundant 
explosive projections, which would render the process min­
HUS if care were not taken to have enormous converters rela­
ti ve t� the qllantity of metal treaten. The flame is veiled by 
smoke and gases, the principal of whIch is oxide of mangan­
ese. It is difficult to control the operation ; for if the tem­
perature be reduced by additions of small quantities of steel 
and iron, the object 'is not attained, for the heat must be re­
tained in order to keep the metal in such extreme fluidity as 
will permit the oxide of iron to separate itself and arrive at 
the surface, for no addition is made of spiegel. The work is 
carried on blindfolded, for the intermittent flashes of flame 
are blinding ; the heat caused by the explosions is annoying, 
and the spectroscope is misleading. From time to time sam­
ples of the scoria have to be drawn to find how matters are 
proceeding ; after a certain amount of experienee, the state of 
the metal is ascertained by the behavior of metallic globules 
under the hammer, and from the color of the scoria. But the 
]'€'sults are uncertain, and have to be classified. The ingots, 
moreover, are liable to shrink and to become flawed. This 
mode is adopted at l!'agersta, in Sweden ; at Zwickau, in Sax­
ony ; and Maxhtl.tte, in Bavaria ; but it requires all the value 
that attaches to the proouction of extra soft steel to induce 
any one to continue a method so uncertain. 

3. English method, thflt of spiegeleisen by exptosjl.m.-In this 
process, silicious pig, such as that of Cumberland, for exam­
ple, is employed, and the operation is carried considerably 
beyond complete decarburation. In order to succeed, a cer­
tain quantity of oxide of iron, neither more nor less, must be 
produced in the bath, and which carries off by explosion the 
carbon of the spiegeleisen which is added. This instantane­
ons production of oxide of carbon i� dangerous, a part of the 
metal, and sometimes the whole charge, being projected out 
of the converter, and endangering the operator and his men. 
Generally the product is soft, but it is liable to Haws, which 
are not much felt in sheet iron, but which unfit it for rails. 
Steel makers will choose whichever of these three methods 
appears to them the most advantageous for the production of 
phosphorus steel with pig iron of second quality. M. Gautier 
adds : The Bessemer process is destined to lose much of its 
importance in presence of the certain and unlimited extension 
of the Martin-Siemens process, which, he considers, will take 
the lead in future, and regulate prices .

. 
It is capable of using 

up old iron, and employing almost all kinds of ore, for pud­
dling is !ltill the only known method of practically getting 
rid of the greater part of the sulphur and phosphorus ; while 
the Bessemer process, requiring silicious pig iron containing 
little snlphur, must 0.1 ways be of a limited application. The 
true mode of making phosphorus steel is then in the sole 
furnace. 

II. THE MARTIN-SIEMENS PROCESS.-In this method the 
matter is more simple. In order to produce extra soft metal 
there is but one way, that is to say, to act chemically upon 
the oxide of iron in the bath. Manganese iron must be re­
Horted to, as spiegel always gives hard products ; the propor. 
tion is the same 8S in the Bessemer process, namely, 1 per 

The maxim, roughly expressed, that " everybody should 
have a hobby," is a good one, provided that the " hobby " 
one rides should be a mental rather than a sensual one. It 
should carry the rider over 1.he route of mental improvement 
to the development of his reasoning and analytical powers, 
and thus promote the growth of the attributes which distin­
guish him from the brutal and ally him to the divine. To 
go back to the question alluded to above,in regard to educa­
tion, the first question asked may vt'ry well be : " Is there 
money in it ?" But if this be the last question as well as the 
first, and the sole object of learning be mercenary, the seeker 
will find relief in bodily excesses, from his mental discipline. 
Or, classing drudgery of the mind with drudgery of the body, 
he will look for enjoyment where the intellect may be laid 
aside, like the tool of the artisan or the ledger of the mer­
chant. 

It was well said in a recent address to young men, in the 
evening classes of the City of London College, that " they 
must extend their mental horizon by raising the level of 
their sight ; that they had to adorn their lives as well as to 
sustain them ; and that they had not only to be tradesmen 
but men."  The speaker told them that they must not only 
purdue their technical studies, but, as a relief and re­
creation, follow themes calculated to raise the tone of their 
mind s and carry them beyond the routine of their daily 
lives. He said that they had not only to live but to enjoy 
their lives. He recommended them to take up one subject, 
" to which they could devote themselves with such enthu­
siasm that it would become a pleasure and a relaxation. " To 
a man immersed in any business pursuit, it is highly desira­
ble that he should change the cur rent of his thoughts and 
prevent his whole existence from being confined to one rou­
tine, which, without such relief, must inevitably dwarf his 
intellect and weary his body.-Philadelphia Ledger. 

• ••• • 
Steam Hrn (lUmber. 

A new locomotive for use on Ithaca Hill, N. Y., has made 
its appearance. The incline has five tracks, of which the 
two outer are of the usual width, used in the ordinary man­
ner. 'Vhen the engine starts up the hill, it rest6 upon a pair 
of rails just within the usual track and upon a set of doubl .. 
flanged small driving wheels which are upon the same axles 
with the big drivers-they being only about thirty inches in 
diameter ; this inside track is raised about fifteen to eighteen 
inches above the outer one, and high enough so that the big 
drivers do not touch the track at all ; the engine rests now 
upon the small drivers, and is independent of the outer 
ones ; then in the center of the track is placed a wide cogged 
rail, which exactly meshes into the cog wheel which i� be­
tween these small drivers, directly under the center of the lo­
comotive. Thus it will be seen that, by applying power to 
the big drivers, in the ordinary way, the power is applied to 
the cogged wheel, which does the climbing. The cogs are 
about three inches from tip to tip, and the wheel is eight 
inches wid€'. 

• .  e. a 
Brlgbt Deep Blue on IWool. 

The following is said to yield a tolerably fast color, of de­
sirable luster, similar to that of dark vat blue : The wool or 
cloth is prepaxed by boiling for an hour in a hot kettle, with 
2+ Ibs. alum, ! lb. chromate of potash, H lbs. sulphuric 
acid, and 2 ozs. tin salt in solution, for 40 Ibs. of material. 
It is then opened out and well cooled, and allowed to lie for 
12 hours. The day after, 8 lbs. of logwood are btliled in a 
fresh bath, and then 3 0zs. of aniline violet (the bluish, sol­
uble in water) are added, and, as soon as it is dissolved, an . 
other t lb. of sulphuric acid. The prepared articles, 
after being washed or rinsed, are placed in the bath at 122°, 
and, after half an hour, are worked at a boil for an hour. 
More aniline violet affords a stronger blue. more logwood a 
deeper blue. The color can easily be cleaned in cold water. 

------------__ .� .• · •• 4.�--________ _ 

cent of the whole, or about 2 per cent of manganese iron to PRODUCTION OF OZONE.-Ozone may be easily and abund 

40 or 50 per cent of useful metal. When a eamplQ is pro- antly genllrated in any apartment by means of an aqueous 

cured which bends perfectly when cold, the manganese alloy solution of permanganate of potaeh and oxalic acid. A very 
heated to redness is added, the bath is stirred slightly, and small quantity of these salts,placed in an open porcelain dish. 

the charge run off. is all that is necessary, the water being renewed occasionally 

An account, by M. Gruner, of the process followed at as it evaporates. Metallic vel!8els should not be used. 
Zwickau and Maxhtl.tte, supplies a striking confirmation of • • •  , • 
the fundamental properties of phosphorus steel ; you may AT the Edinburgh Literary Institute, Professor Geikie 
introduce phosphorus into cast steel on condition of eliminat- .  stated it to be his opinion that his colleague, McCroall, had 
ing the carbon, and the less the amonnt of the latter the pitched upon the precise epoch in which the glacial era had 
greater may be that of the former. Practically, by the Ger- taken place, and attributed it to a period of great eccentri­
man method, which is really but that of Fagersta applied to city of tne earth's orbit, which took place about 240,000 
ess pure materials, metal is produced which may almost be years ago and lasted about 160,000 yeal'S. 

ROCK DRILL . -E .  8. Winchester, BostoD, �Ia.sB . ,  et al. 
RT:;BBEB BOOT AND LA8T .-1.  F .  William., Bristol, R. I . 
SCREW PROPELJ..ER.-A. C. Fletcher, New York city . 
SHEARING f;Ul';-XP, ETC .-E. Chaquette,  SaL\. Francil:lco, Cal . 
STEAM ENGINE.-A .  S. Cameron (of New York city) . Loudon .  Englan d .  

STEP SURPACB .-G. A .  Keene , Lynn, Mass . ,  et al. 
TBEADLE ApPAR.!.TC"8.-G. D. Dows. Boston . Mass. 

Improved Wallhlng Machine. 
Silas W .  Holbrook, Catskill, N. Y.-The Invention relates to an 

arrangement of yielding plates forming the contlnnous Inner wall 
of the Buda box, and being free to move at each end between paral­
lel gnide blocks. The clothes are pnt Into the space between the 
ribbed spring plflt�s and a ribbed cylinder, and are carried around 
through said space by the revolution of the said cylinder, and are 
washed clean by be'ng rubbed against said plates, and by being car­
ried around throull'h the water. 

Improved Seat Cor Extension Carriages. 

James Y. Randall, Newtown, Pa.-The rear seat is made adjusta­
ble toward or from the front of the carriage, and the elaatlc front. 
seat Is pivoted and supported, so that the weight of the person or 
persons sitting npon It will spring Its center down slightly, whloh 
tends to throw the lower ends of the standards ontward, and thuR 
holds the gudgeons secnrely In their sockets. 

Improved L a mp Burner. 

Walter McKinley, Tremont, Ohio.-The object of this Invention 
Is to provide a lamp burner of Improved construction, which shall 
be simple and detachable In all its parts, and, In consequence of the 
same, more convenient to clean and easy to keep In repair. It con­
slsts ln a burner cap provided with a groove, In combination with a 
detachable wick tube, a detachable set of spur wheels for adjusting 
the wick, and a detachable shaft for operating said wheels. It also 
consists In the peculiar construcUon of the spur wheels, and In the 
manner of fastening the devices together. 

Improved Dltcblng Macblne. 

Senator Theodore F. Randolph, Morristown, N. J.-Ex-Governor 
Randolph has for some time past been engaged In devllloping thc 
novel form of ditching machine which forms the subject of this 
patent. The device now completed presents many excellent points 
of merit, and, in the opinion of the inventor and many of hi. 
friends, Is the most pracUcal and efficient of the many machines for 
ditching purposes now before the pubJlc. Its construction is sueh 
that It will work equally well in clayey or sticky soilB and in sandy 
or loose soils. It may be readily adjusted and controlled, 80 as tto 
sink a vertical ditch npon Inclined or uneven ground, and the ditch­
Ing wheel may be readily fed down as the ditch Increases In deptl, . 
There L� a novel combination of Pru::ts for adjuBUng the angle awl 
bight of the shoe with relaUon to the ditching wheel. By snltable 
construction the wheel and frame can be raised and lowered with­
out all'ectin� the axle, and the axle clln take any inclination the 
surface of the ground may require without affecting the ditching 
wheel and Its frame. The rear axle may be Inclined In either direc­
tion t() accommodate It to the surface of the ground. The edges of 
the flanges of the ditching wheel are made sharp, so that they may 
bc sunk Into the soil at the bottom of the ditch by the weight of the 
wheel and frame, so as to separate the sides of the slice of soil to 
be raised from the sides of the ditch. As the soil passes over the 
top of the wheel it Is delivered Into a chnte. by which it Is discharged 
upon the side of the ditch, and which Is provided with a tongu!', 
which enters the channel of the wheel and serves as a scraper to 
disengage the soil from said channel. The frame and ditching 
wheel may be held In a vertical posiUon, wblle the 8xle Is inclined 
In either direction by its wheels In passing over uneven or Inclined 
ground. By this construction, all the necessary adjustments can be 
made without stopping the machine. Knives shave oft' the sides of 
the last previous cut· to widen the ditch, and enable the ditching 
wheel to work freely and without binding. 

Improved Sbeep Holder Cor Sbearlng. 

Joseph R. Virgo, Texas, Mich.-This consist8 in an adjustable 
shearing table having an adjustable stand and plates for holdln&, 
the legs of the

'
sheep. When a sheep is fastened on the table, it Is In 

an easy position and convenient for the shearer, and can be turned 
by turning the table to the right or left, as may be required. 

Improved Fltlb Wbeel Cor Veblcles. 

George F. Putman, l!'onda, N. Y.-The head block or axle is pro­
vided with guard plates at both sides and opposite points of the 
fifth wheel, for protecting king bolt and wheel. 

Improved Parlor Fountain. 

Herman Wenzel, Now York clty.-Air is forced by the upward 

pressure of water in the baBe through a pipe, over the water In a 
chamber below, and, by its compre8slve force, ejects the liquid 
through the nozzle. A pump operated by a treadle Is arranged 

within the base, and connected with the lower chamber of the basin 

by a pipe, so as to enable the water in the base to be forced Into the 

lower chamber of the basin, and kept there In full supply. 

Improved Combined Fluting and Sad Iron. 

Charles Raymond Rand, San FranciSCO, Cal.-Tbis inv?ntion re­

lates to an improved !luting and sad Iron which is beated mternally 

with gasoline or oth& volatile distillate of petroleum. It may be 

readily used on dllferent sides, either as a sad Iron or for fluting. ..l 
detailed illustrated desoription will be found on p. 150 of our cur­

rEnt volum9. 
Improved Bridle Bit. 

Peter Casey, Newport, ]'t. I.-Bide pieces pass through mortises in 
the ends of a movable bar. The side pieces, In order to render them 

adjustable, Me provided with holes, which receive the ends of set 

screws, so that the bar Is securely held In place. The driving lines 
are attached ro the loops of the bar. 
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Improved �a�on Sack. 

Samuel Chard, Mianus, Conn.-This invention consists In IL cramp­
ing band and pillar, with a hoiBting lever having a fulcrum pin and 

. holding hook. The long end of the lever being depressed , the weight 
Will be thrown upon the fulcrum pin, which will cramp the blLnd on 
the stand and prevent it from slipping. 

Improved Range. 

Edwin O. Brlnckerhoff, New York city.-The arrangement of the 
fiues In t.his range iB such that it may be thoroughly and uniformly 
heated for baking purposes, that it may be used for bolling pur­
poses without being wholly heated, may have a strong draft, and 
lDay be easily manipulated to control the hellt. 

Improved Saw Mill. 

Charles Lindner, Hockley, Tcx.-The intermediate wheel for run­

ning the carriage back is mounted on the lever, which is pivoted to 
It fixed pivot, so as to have a little end motion. It is connected at 
t.he other end by a link to lever, In which the shaft is journaled , and 
which is so piveted that, whenevel' said lever Is shifted to gear the 
feed, it throws out the running back gear ; ILnd when it iB shifted so 
IL� to gear the running back train, it throws out the feed. 

Improved Shoe Blal,klng Case. 

William H. Morse, }:tlst New York, N. Y.-A foot-rest bar rests In 
notches In the inner sides of the box, and is kept from rising by a 
plate or tenon , which enters a groove. In a block which fits in 
the box is a round holp to receh-e the box of blacking, which iB se­
cured in place by a curved spring. The <-"Over is supported, when 
turned down, by a wide cleat, which, with anothe,r clffit, l!erve as 
handles for lifting and carrying the case. 

Improved Pawl and Ratchet. 

Ralph Tomlinson and Joseph Smith, Boston, Mass.-The pulley is 
loose on the shaft, the ratchet is keyed to it, and the pawl iB fixed on 
IL pIvot at or about the middle, and has a projection with relation to 
which and the pivot of the pawl the spring iB so arranged , that it 
will hold the pawl either In or out of oonnect.ion with t.he ratchet, 
a('cordlng to which way it is shifted. 

Improved Revolving Spice Box. 

TholUlLS W. F. Smitten, New York city.-This consists of two or 
more upright eases, with perforated tops for pepper and other con­
dimcnts, pivoted on the vertical spindle of IL stand, to swing hori­
zontally around it. There are as many imperforated covers as there 
are cases, less one, so contrived that, the one case to be used being 
shifted to the piRce where it is uncovered, the others will, by the 
same operation, be brought under coyer, so that the holes will be 
cloSPd in all except the one to be used. 

Improved �blp Tip Ferrule. 

Edward B. Light, Denvel', Col.-A ShOl"t �olid cylinder is litted 
into the eenter of the ferrule, and secured there by a pin. A rod 
passes longitudinally through the center of the cylinder, and is 
rigidly secured. t:pon each end of the l"Od iB cut a screw thread. 
In using the device, the butt end of the tip iB SCl"eWed into the fer­
rule until it strikes the cnd of the cylinder. The small end of the 
whip stock is afterward screwed into the other end of the ferrule 
untIl it strikes against the end of the cylinder. Dy different sizes of 
fen'llles, a whip, when broken, can be cut into a� the break and 
conveniently repaired, without the use of any tool. 

Improved Level. 

Improved Hay Gatllerer. Christiu.n C. Schwaner, Winterset, Iowa.-The case iB made hollow, 

Chesley Tholllas Noell, Clarksville, Mo., lIH8ignor to h imself and . with � slot In the middle part and with sem�clrcular projections 

Uriol Griffith, of 8ame plll(,e.-Thi� Invention consists In a toothed ul20n �ts upper edge. Upon the front projection Is formed a scale. 

rake provided with pulleys to which the traces or draft appliance� The rod of a pendulum pass�s up through the slot, and has a knife­

are connected. When the load of hay has been drawn to the place edge crOAAheaa attache� to Its upper end. A pointer Is pivoted to 

of stacking, the rake may then be drawn from beneath the hay and the pt'ndulum and receIVes a pin, whloh sprves as a fulcrum. The 

anot,her load gathered. pin Is bent at right angles, and iB passed through a hole In another 

I d F I lUlll 
pin, which may be turned with a screw driver to adjust the pin first 

mprove ann ng" " • mentioned, which Is secured adjustably In the hole by a set screw. Asa Y. 1<'elton, Plain Vlcw, Minn.-The sieve is of sheet llletal, The upper end of the pointer paf'..<Cs up to tho scale, so as to indicate 
the'perforations being of the same size and farther apart in the upper the angle of inclination of the object to which t.he instrument may portion, where thc grain is received on It, than In the lower por- be applied. 
tion. This causes a larger portion to slide along the slcve before 
f!\lling through , and sprea<ls t.hp falling grain more evenly through­
out thp area of tile �ieve, so that the air will act to better advantage. 
'J'he sieve supports are shifted up and down In the side boar<ls of the 

�haker, and fastened at any point t{) hold the sieves in thp proper 
dp8cent by slide bolts. 

Improved Die tor Makin" Chain �"vlvels. 

Philander H. Standish, Jell'erson City, Mo., assignor to himself and 
.T. H. Bodine, of same place.-When the link blank and eye piece are 
put in their places in the dies, and pressed together, the oYerlapping 
ends of the link blank will be folded around the neck of the eye 
and welded togethpr, and at the same time be shaped and tlniBhed in 
regard to fonn by one · or two blows of the dies. The prongs of 
the eye piece are then heated and bent up, shaped, and welded in 
IIny approved way. 

Improved Wlaeel (Jultlvator. 

G eorge S. Drower, George W. Brower, and Edwin A. Brower, 
Crawfordsville, Ind.-Devices are provIded to swing the inside 
plows laterally to the row, for reguIating them to the curvatures, 
ILnd to <-"Orrect the effect of irregular driving ; and to so shift the 
plows, hangers are connected to cranked foot levers, whIch are to 
be worked by the driver's feet as he rides In the-seat. 

Improved " elo('.)pede. 
Walter Knight, San Andreas, Cal.-The feet rest on supports 

<luring the revolving of the front crank axle by the hands, and tum 
a lever and therewIth tum the wheel to either Side for guiding and 
�teerlng the perambuhItor. The stelLdy hold which Is exercised by 
the simultaneous aetion of the feet on the fulcrum lever keeps the 
steering wheel in ILny desired position, so that the <:arriage may be 
ellRfly guided in the N"quirl'<i dire!'tion. 

Improved c;Jlaurn. 
i\ ugu�t M .. y"r, Port. W·a..hlng-ton, Wls.--In the cover ill form.:..! Wl 

air hole, in whicil is in!1erted a tub!', to the upper end of which is 
attached a knob. 'l'he bas!' of the knob is made of IL larger diametpr 
than the tube, 80 as to prevent the said tube from dropping throngh 
the cover. The lower end of the tube is fianged with stops, to pre­
vent It from being drawn out of said cover. The lower end of the 
tube is open, and in the sides of its upper part are formed holes, so 
that, when the said tube is drawn up, the air may pass out and In 
freely, and when the said tube is pushed down the PILSI!ILge of air 
may be prevented. The milk is prevented from spattering Into the 
tube by a guard plate. 

Improved DraCt Equallztlr. 
Edwin A. Beers, De Kalb, Ill .-By this invention, the draft of 

three hort!es, when used abreast, iB equalized. A rod is attached to 
the front of the wagon, and the tongue is attached to the rod by 
braces. These braces have eyes which slide on the rod, and the 
tongue may be adjusted In any desired pOsition by means of collars, 
in which are set screws. The evener is attlLched to the tongue at a 
poInt about one third of the length of the evener. A single whIIHe­
tree iB provided for the right-hand horse. A lever is fastened by a 
JoInt throngh its end to the end of the evener, and a chain is attached to the lever at a point about one fourth the length of the 
lever from the loose end. This chain Is attached to the rod by an 
adjustable slide. A whiftletree Is attached to t.he loose end of the 
lever for the middle horse. A blLnd is attached to the under side of 
the evener, and surrounds the leyer and limits its action blLck and 
forth. Lastly, a whlftletree is attached to the evener for t.he outside 
horse. 

Improved �Indow Ventilator. 
Samuel W. Couch, Cold Spring, N. Y.-Two sets of plates are 

placed directly over the top bar of the upper SIIl!h, and the top bar 
of BIlid sash is grooved upon its upper side to such a depth as to re­
ceIve the plates when they are closed up. With this construction, 
when the upper sash is lowered, the plates descend with it or open 
out, and when the said sash iB raiBed they are closed up and inclosed 
in the groove of the upper sash bar, RO lIS to be entirely out of sight. 
The air passes in and out through the SPIICPS between t.he plates. 

Improved Spring Bed Bottom. 
Joseph 1<'owler, New York city, and John R. Dewar, Bergen, 

N. J.-This improvement relates to connecting the slats of the bed 
bottom in pairs or sections, and also preventing endwiBe movement of the same, by means of notched blocks, whioh engage or lock 
with the springs that support the bed. 

Improved Music Leae Turner. 
Williani H. King, Petersburgh, Ind., assignor to himself and 

Jerome Dorer, of same place.-This is an attachment consisting of 
a cord fastened by a hook and elastic strap to the left side of the 
music rack, to be wound around the knob of the music leaf turner. It passes then over suitable pulleys to a lever pivoted to the WIder 
!!Ide of the plano, the front part of which is acted upon by a hinged 
pllLte with segmental ratchet, and operated by the leg or foot, turn­
ing the leaves, on raising the ratchet plate, by means of the elastic 
strap In one direction, and by means of the lever in opposite 
direction. 

Improved Garden Rake. 

Fredelick H. Hedge, Greenport, N. Y.--This invention consiBts of 
a garden rake having a series of concave teeth or tines with sharp­
ened en<ls at one side, and concave and larger teeth at the other 
side, for being used, as required, for breaking the earth or for 
dra wing furrows. 

Improved Motor .. or Light Machinery. 

David BaldWin, Midland Park, N. Y.-This machine is a stool or 
seat, on which the operator sits and gives a rack the reciprocating 
mot.lon instead of using his feet, the reciprocating motion being 
converted to a rotary motion. The motor is adapted to sewl� g 
machInes and similar light mechanism. 

Improved Street Sprinkler. 

Willlam Westerfield, New York city.-In the main tank is a valve 
tauk, to contain the valves, and to which the sprinkling tubes are 
connected, the said tank being connected to the principal tank by 
a pipe. This valve tank will have a portion of the cover contrived 
to be readily removed to ILII'0rd acce�s to the valves, for adjusting 
them and for other purposes. 

Improved Clothes Line. 

Thomas S. Cary, Brooklyn, N. Y.-This Invention <-"Onsists in hav­
ing a double pulley block attached at IL window sill ; and opposite it, 
near the other end of the same window sill, is a single pulley block 
set on a buUding opposite, through which the traYeler rope runs. 
Thus, when fully extended, there will be two clothes lines full 
instead of one, as heretofore, thus saYing time, labor, and space, 
both In extending the line and also in taking In the clothes. 

Improved Feed �ater Heater. 

Horatio N. Water!', West Meriden, Conn.-The corrugated pipe 
through whk-h pw;HC.� the exhaust steam is attached to the head of 
the heater, and thus �uspended within it ; and a branch pIpe exten<ls 
therefrom, down tbrough the bottom of the heater, to carry 011' the 
water of condensation. Sahl branch pipe iB fitted in a stulHng box 
so as to haYe free vertical movement corresponding to the vertical 
expansion and contmction of the corrugated steam pipe under the 
variations of temperature. By this constru<--tion �d arrangement 
of parts, the leakage Incidental to the ordinary feed water heaters 
iB ell'ectually avoided, since the joints or other parts of the heater 
are subjected to no strain in consequence of variation in the degree 
of temperature. 

Improved Sawing Machine. 

John Gehr, Clear Spring, Md.-The invention consists In the main 
shaft of a sawing machine provided with ratchets, pawls, bars, and 
yokes, whereby light work may be done rapidly, and heavY work 
slowly, by hand, whUe horse or other power may readily be applied 
when desired. 

Improved Car Coupling. 

Wtlliam Green, Hyde, England.-The invention consists In em­
ploying as a car coupler a pivoted hook closed by a rear spring and 
opened by a lever, thus entirely avoiding the use of pins that are so 
often lost or stolen, and dispensing with all complicatIon of parts 
that render it Hable to frequentiy get out of order. 

Improved Bee Hive. 

Julius S. Coe, Mont Clair, N. J.-This Invention consiBts of a bee 
house and bee hives combined, and is so constructed and arranged 
that the room containing the hives is protected on all sides by a 
series of dead air spa('es, and provided with thorongh ventIlation. 
The air inside may thus be kept at any desired temperature, quite 
Independent of the exterior atmosphere. It Is claimed that thiB de­
vice Insures a certain crop of honey, fully protects and preserves 
the bees in winter, prevents the operator's being stung, and that, 
when thus constructed, a house and fifty hives WIll cost a third less 
than the same number of good outdoor hive�, and yield a much 
larger and more certain profit. 

Improved Hydraulic Paeklng. 

John 1<'. Taylor, Charleston, S. C.-This invention relates to an im­
proved hydraulic packing, and it consists in a ring of rubber or other 
ehIstic materlai contained within a cup ring of leather, and attached 
to the same at one side and free at the other, and the whole diBposed 
within a groove In the cylinder. The water enters the loose side of 
the cup ring and presses It tightly against the ram, the rubber ser­
ving to accommodate the unequal thickness of the leather, and keep 
the latter always in proper phIce. 

Improved �ooden Barrel. 
H. W. Fitzhugh, Bay City, Mich.-The Invention consists in nsing 

straight staves having parallel edges, with constricted bands whose 
overlapping ends are fastened by a screw extending Into the wood. 
This enables the barrel to be made entirely by machinery, and ren­
ders coopering unnecessary. 

Improved Shirt Bosom Supporter. 
James S. Edmunds, Princeton, Ky.,...The object of this invention 

is to cause the shirt bosom to stand out prominently and evenly 
from the breast of the wearer. The device consists of elastic 101l8'i­
tudtual metallic strips connected by ribs and plates. 

2 1 7  
Improved Fish Plate and Rall Fastenlnjp;. 

Joseph M. Kenny, Blairsville, PR.-This Invention relates to eer­
ta.in improvements deslgued to give greater sllcurlty to fish plates 
and fastenings for railroad raiiB ; and It consists In IL bolt having a 
lOOking bit which, when turned, occupies tlIe position transverse to 
the slot In the rail and plate. The rail iB slotted to allow for expan­
sion and contraction, and the bit rests In a space betwoon the rail 
and the fish plat.e which receIves the nut. The said plate Is Indented 
upon its exterior surfaee with depressions which prevent the nut 
from tullling, and the bolts are provided with diamond-shaped 
heads, by means of which the position of the locking bit upon tha 
inside may be determined. 

Improved Lamp Extinguisher. 
Professor Wm. H. Zimmerman, Chestertown, Md.-The object of 

this invention iB to provide a means for extinguishing lamps, in 
which the danger resulting from blowing down the chimney is 
avoided, and the habitually foul snuffing devices diBpersed with. It 
consists in a hollow rubber ball, or other compressible air chamber, 
combined with the burner of the lamp by means of a fiexlble tube, 
so as to direct a blast of air upon the wick by squeezing the bail. 
The vents or quenching tubes are of IL construction adapted to any 
kind of lamp burner; and the blast directed by them �n the wick 
being hOrizontal, or inclined upwltrdl� if desired, the danger result­
Ing from t.he old way of blowing down the chimney is avoided. 

Improved (Jorn Planter. 

Silvanus P. Evans, Ash Ridge, Ohio.-The invention relates to 
improvements in walking planters. The machine lucIudes means 
for adjustment of the shafts and longitudinal beams, aiBo IL (lOnlca.l­
shaped seed-spreading or diBtributmg device whlch iB pivoted within 
the seed spouts, so that it may swing and adjust Itself to the YePtical 
inclination of the seed spouts, and alBo to devices forming an ad­
jUl'table connection between the I'eed spouts and bars or devices for 
coYering the seed in the furrow. 

Improved Gate Latch. 

Robert C. Bernard, Rooky Mount, Va.-ThiB Invention relates to 
certain Improvements in gate latches. It consists in the combilllL­
tion with It double catch attached to the gate post, of IL lever pivoted 

-to the gate ILt one end and weighted at the catch, and a second 
lever pivoted in the middle and weighted at the end farthest from tho 
catch, so that gravity causes both levers to iatch the gate, one above 
the catch and the other below the same. These two levers are oon­

nected by a vertical bar, by means of which both levers are operated 
at once to open t:he gate, for the convenience of persons on horse 
back, in connection with which saId bar and levers a knob is used 
for pedestrians. 

Improved Hydro-Electrle Lamp. 

Professor Wm. H; Zimmerman, Chestertewn, Md.-The object of 
thiB invention iB to pro\ide It safe and practical self-lighting lamp, 
and it consists In a hollow lamp pedestal filled with sulphuric acId 
and water, or some other suitable exciting ftuld, and contalning an 
inverted bell jar with suspended bits of zinc In the same to form a 
Dllbereiner apparatus. To said pedestal are attached two brackets, 
In one of which is supported a small galvanic battery, and In the 
other an Ol"dinary coal 011 lamp having in its burner a tube connect­
ing with the hydrogen generator, which directs a jet of hydrogen 
upon the wIck of the lamp. Said jet passes oyer a piece of platinum 
wire conducting the two electrodes of the battery, which, when the 
elements of the battery are bronght Into operation, ignites the jet, 
the battery and the hydrogen generator being so connected that the 
depression of a single lever synchronously turns on the hydrogen, 
and brings t.he elements of the battery into contact. 

Improved Lemon Press. 

Henry Newberger, Fort Wayne, Ind.-The obje('1; of this Inven­
lion is to press lemons so that the juice will be more thoroughly 
squeezed out and made to fiow into the ghIss or receptacle without 
any admixture of dust or specks from the air. The device consists 
of IL conyox plunger which fits into a correspondingly concaved 
basin that receives the lemon or section of lemon, and has a med -
an aperture through whIch the j ulce iB expressed. 

Improved Horse Hay Rake. 

Benjamin Mellinger, Mt. PleaSllllt, PIL.-This Invention relates to 
certain improvements In hOI'8C rakes, and It consists In a frame hav­
Ing a bent lever pivoted thereto, and provided with a stop hook, a 
traction rod with bIfurcated en<ls and adjusting holes, and IL cleaner 
attached to branched rods, aii combined and arranged for the pur­
pose of all'ordlng an improved means for lifting and manipulatinll' 
the rake. 

Improved CartrldKe Belt. 

David Taylor, U. S. A., LeaveRworth, Kan.":"The Invention con­
sists in a cross slotted belt provided with an interlaeing strap, and a 
clamp having lower extensions bent backwards, and wIngs forward­
ly bent toward each other until the opposltc edges nearly or quite 
meet. 

Improved Motor. 

John M. Cayce, Franklin, Tenn.-The object of thiB invention is 
to enhance the practical value of a gravity motor, by securing the 
best ell'ects of the force of gravity, with IL comparatively small ex­
penditure of power for restoring the actuating weight to its 0riglna1 
position for a continuance of the motion. It consists In the combi­
nation with a pivoted support bearing a weight, of a spring and 
rock seat, the latter rigidly attached to each other, and so combined 
with the support as to transmit the full power of the weight through 
the rock seat to the running gear, and yet to admit, through the 
auxiliary agency of the springs, of the shifting of the weight to the 
opposite side of its fulcrum by a smaller application of power than 
its own gravIty. It aiBo consists In the devices for shifting the said 
weight, and in means for adapting the principle of the motor to In­
dustrial purposes. 

Improved Invalid Bedstead. 

James Goodwin, Lennoxvllle, P. Q., CRn.-This invention relates to 
certain improvements in Invalld bedsteads, and it consists in an a d  
justable stretcher frame arranged above the b e d  ILnd provided with 
hinges at the fOUl" comer posts, by means of which the whole 
stretcher may be adjusted Incllnedly at one time, for adapting it to 
be used as a fracture bed. The stretcher is also provided with 
hinged head and foot frame operated by cor<ls and pulleys for plac­
ing the patient in sitting posture. It aiBo consists In a shaft under 
the bed provided with radial arms which are united at their ex­
tremities by a connecting rod passing throngh the hem of the shcet, 
by means of which the patient may be turned from one side to the 
other, the said device being operated by a windlass with a cord and 
pulleys. 

Improved BlacklnK Brush. 

Andrew McElrath, New York city.-The invention relates to a 
blaeking brush const1'llcted with a l!ollow back, which is adapted to 
receive the implements commonly required in the operation of pol­
ishing boots or shoes, such as a cleaning tool and brush, a brush for 
applying the blacking, a box of blaeklng, etc. 

Improved Tea and Coffee POI. 

Louis Evans, Pittsburgh, PR.-The invention consists In a colfee 
pot having a cone-shaped bottom, a perforated false bottom, and a 
cup, I!O arranged that, as the water percolates through the colfee and 
false bot1iom, ail the essence thereof Is carried into a. separate cham­
ber, ail the internal parts being so connected that they can be lifted 
out together by a eentral handle. 
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Chiet Enll'ineel" " Omec, U. S. Navy Yard, 

WA.SH[NGTON, November 18, 1874. 
Commodore Tho!J. H. P..ttterso n ,  U. S N . . Oommandant : 

SIR :-In obedience to your order of October 5th , 18i4, 
o carefully test the EMPI RE PORTABLE FORGE,  manu­

factured at Troy,  N. Y . ,  I have the honor to submit the 
following report : 

This Is a very 

excellent and convenient forge . It works easy and with 

but little noise, and the power being applied with a lever, 

It can be worked without Interfering with the manlpula. 

tlon of the fire. 
I can recommend It as a very useful tool for work on 

ship board or shop use . 
Very respectfully, your obedient servant, 

[Signed] EDWIN FITHIAN, 
Chief Engineer, U . S . N .  

�u�intS� and "tr�onal. 
The Ohatrge for Imertilm under thii head 1Jl $1 a Line. 

�cultural Implemenr.s, Farm Machinery, Seeds, 
Fertilizers. R. H. Allen & Co . •  189 & 191 Water St . •  � .  Y .  

Magic Lanterns, Stereopticons o f  nil sizes and 
rrlces, tor Parlor Entertainment and Public Exhibitions. 
P.i.ys well on small investment. Catalogues free. MeAl­
II;ter. Man'f'g. Opticlan, 49 Nassau St . •  N. Y. 

We will sell the right of a few States for Cole's 
Automatic Boller Feed Regulator cheap, If applied for 
BOOll . lIas been in use o'-er a year, and is a decided suc­
ccss. H. S. Cole & Co . .  Milwaukee, Wis . 

Thomas's Fluid Tannate of Soda never fails to 
remove Scale from any Steam boiler i it removes the 
scale-producIng materia] from R,11 kinds of water ; cannot 
injure Boller. as it has no effect on iron ; savcs 20 times its 
c ost both In Fuel aod repairs of Boiler i increases steam­
ing capa.clty of Boiler ; bas been tested in hundreds of 
Boilers ; has removed Bushels of Scales In single cascs . 
It Is In Darrcls 500 lb . ,  X Dbls . 250 lb . •  Jo( Dbls.  125 lb . .  
Price 10 cents pcr lb . , less than J1I: price of other prepara­
tioDs , and Buperior t o  all others . Address orders to 
N. Spencer Thomas, Elmira, N .  Y. 

Partner WantJd-$5,OOO to $20,000-In a Wilming­
ton Coal Mine, 57 miles South of Chicago. Open, with 
good Establlshed Tride. Address J . Q . A . Klng, Jollet, IU .  

Trojan Brick Machine-with Trucks and full set 
Moulds-been used part of a season-in perfect order­
works well-made by Ferguson and Ralston, Troy . N. Y .  
F o r  sale cheap, b y  Gridley & Rced , Waterloo, N .  Y . 

For Tri-nltroglycerin, Mica mastlng ,Powder, 
Electric Batteries. Electric �'uses,  Exploders. Gutta Per­
chs lnsullted Leading Wires,  etc . ,  etc . ,  etc . ,  result of 
seven years'  experience at Booaac Tunnel, address Geo. 
M .  Mowbray . North Adams,  Mass . 

Wanted-E3timates on finest wood engravings-
4x5 Inches-Landscapes . Send specimens. H. L. A . Cul­
mer, Salt Lake City, Utah . 

For Sale-A Valuable Patent, tor what one State 
right can be sllown to be worth . Address W. M. Coombs,  
Titusville,  Pa. 

Wanted-Second Hand Fire Brick mock Presses. 
S. B. Miller, 303 South 5th S t . ,  Philadelphia, Pa. 

Miller's Brick Presses for fir,) and red brick. Fac­
tory. 30l South 5th St . •  Philadelphia, Pa . 

A mechanical draughtsman, of 12 years thorough 
experience in d ifferent branche s ,  Is open to an engage· 
ment. Best of references given . Address A. B . ,  care 
of Markt & C o . , 143 Centre St. , New York . 

For Sale-Valuable Manufacturing Property : 
commodious buildings ; driving-power, shafting, belting, 
etc i good order . Great sacrifice . For description, ad­
dress U The Cosmos , "  St. Charles,  1\10 . 

Carpenters Wanted - As Agents for " Patent 
Tool . "  Address Nicol Beach & Co . ,  Rockford, Ill . 

Speed Indicator-Every mechanic needs one : 
can carry In vest pocket. Satisfaction guaranteed . By 
mall , $2 . Sam ' l  Harris & Co . •  45 Desplalnes St . ,  Chicago. 

Wanted-Parties to mauufacture a first class Sec­
tional Safety Boiler . Terms liberal . Profits large Ad­
dress S. T. Russell. Springfield, Ohio. 

The Whitmore Engine, 4, 5 and 10 H.P.-Cheapest, 
best , and SSfCdt.  Vertical Tubular Boilers , all sizes,  at 
reduced prices. Lovegrove & C o . ,  PhUadelpbla, Pa. 

For the cheapest and best Small Portable Engine 
manufactured. address Peter Walrath, Chlttenango , N.Y. 

See N. F. Burnham's Turbine Water Wheel ad­
vertisement, next week , on page 237. 

Diamond Carbon, of all sizes and shapes, for 
drtlUng rock , sawing stone,  and turning emery wheels, 
also Hlaziers' Diamonds. J .Dtckinson .64 Nassau St. ,N. Y. 

The Varnishes and Japans of the London M'f'g 
Co. compare favorably in price with , and are unexcelled 
In purity, durabllity, and color by , any first class houses 
In Europe or America. Hyatt & Co. , oMce 246 Grand St. ,  
New York ; Factory. Newark. N .  J .  

Steam and Water Gauge and Gauge Cocks Com­
bined, requiring only two holcs In the Boller, used by aU 
boiler makers who have seen It, $15. T. Holland, 57 Gold 
St . ,  New York . 

Price only $a.50.-The Tom Thumb Electric 
Telegraph. A compact working Telegraph Apparatus, 
for sending messa.ges, making magnets, the electric light, 
giving alarms, and various other purpose.. Can be put In 
operation by any lad . Includes battery, key, and wire • .  
Neatly packed and sent t o  a U  parts of t h e  world o n  receipt 
of price. F. C. Beach & 00 . ,  263 Broadway, New York. 

Tin Manufaeturers,whohave waste strips, plecee, 
or round blanks to sell , address-giving sizes-Norton 
Bros . ,  44 & 46 River St . •  Chicago . Ill . 

Zero-Refrigerator with Water Cooler. Best In 
the World.  Send for Catalogue. A. M. Lesley ,  2Z1 W .  
23d street, N e w  York . 

The Lester Oil Co., 183 Water St., N.Y., Exclusive 
Manufacturers of the renowned Synovial Lubricating 011 . 

The most perfect and economical lubricant In existence . 
Send for Circular. 

For small size Screw Cutting Engine Lathe! and 
Drill Lathes ,  address Star Tool Co . ,  Providence, R. 1 .  

Wash Stands, New Styles, Marble Tops, can be 
nsed in an, !situation. Prices very low. Send' for a cata­

ogue. Balley. FarreU & Co . ,  Pittsburgh, Pa. 

Peok's Patent Drop Press. Stili the best in use. 
Address Milo Peck. New Haven. Conn . 

Genuine Concord Axles-Brown,Fisherville,N.H. 

Spinning Rings of a 5!uperior Quahty-Whitlns­
T1Ue Spinning Ring Co. ,  Whitinsville, Mass. Send for 
lample and price list. 

Hydraulic Pr<Jsses and .Jacks, new and second 
hand. Lathe. and Machinery for Polishing and Bnlllng 
Metals. E. Lyon . 470 Grand Street New York. 

Send for Circular of a very Superior Boiler Feed 
Pump . D .  Frisbie & Co . •  New Haven, Conn. 

W. Campbell's Self-Acting Shade Rollers. The 
Trade snpplled, 87 Center Street, New York . 

J titntifit �tutritan. 
The " Scientific American " 01IIce, New York, 11 

fitted with the Miniature Eleotrlc Telegraph. By touching 
little button. on the desks of the managers .Ignals are sent 
to persons In the varlons departments ot the establish­

ment. Cheap and elfectlve. Splendid for shops, oMces, 
dwelUngs. Works for any distance. PrIce $6. with good 
Battery. F. C. Beach & Co . ,  263 Broadway, New York, 
Makers. Bend for free ll1ustrated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
" Williams, cor . of Plymouth and Jay, Brooklyn, N. Y. 

Buy Boult's Paneling, Moulding, and Dove-tailing 
Machine. Send for circular and sample of work. B. C .  
Mach'y Co . •  Battle Creek. Mich . •  B o x  227. 

Small ToolS and Gear Wheels for Models. LIst. 
free. Goodnow " WllI:htman. 23 Cornhll1, Boston. Mass. 

For Surface Planers, small size, and for Box 
Corner Grooving Machines, send to A. DaviS, Lowell, 
Mass. 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low . D. Frisbie & Co . .  New Haven. Ct. 

For Solid Wrougbt-iron I1eruna, etc., see adver­
tisement. AddrC6S Union Iron MillS, Pittsburgh, Pa. for 
Uthograph. &c.  

Temples and Oilcans. Draper, Hopedale, MaBs. 
For Solid Emery Wheels and Machinery, send to 

the Union Stone Co . ,  Boston, Mass . , for circular. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
2:) Murrav St. , New York. 

All Fruit-can Tools, Ferraoute, Bridgeton, N. J. 

Grindstones-4,OOO tuns. Berea Stone Co.,I1erea,O. 

W. H. A. will find directions for bleaching 
beeswax on p. 299, vol. 3t.-W. M. will find a recipe 
for sliver-plating solution on p. 299, vol. 31.-W. H. 
M. will find directions for coloring putty on p. 107, 
vol. 31.-R. C. J. can plate Iron with silver by the 
process given on p. 314, vol. 24.-W. H. W. will find 
an explanation of sailing faster than tbe wind on 
p. 176, vol. 28.-R. H. H. will find directions for 
bronzing on iron on p. 283, vol. 31.-H. E. will find 
directions for case-hardening Iron on p. 69, vol. 31. 
-F. E. H. will find a reCipe for marine glue on p. 
43, vol. 32.-E. E. W .  will find the recipe for furni­
ture polish and also for finish for black walnut on 
p. 315, vol. 30.-J. K. S. and J. S. S. should each 
consult a pbysician.-C. G. M. will find a descrip­
tion of the wonder camera on p. 26, vol. 31.-C. C. S. 
will find directions for preparing muriate of am­
monia for Inhalation on p. 315, vol. 31.-W. H. and 
many others are assured that there Is not and can­
not be an instrument for indicating hidden treas­
ure.-J. D. will find directions for softening and 
toughening wood on p. 319, vol. 31. 

(1) W. J. A. asks : Will nitro.glycerin ex­
plode through a capillary tube ? A. If we under­
stand your question, yes. 

(2) C. D. B. asks : What kind of oil is the 
best to preserve shoe le'lther, and to keep It soft ? 
A. You will find neatsfoot oil tbe best. 

Will a compound of cologne, hartshorn, tincture 
of cantharides, oil of lavender, oil of rosemary, 
and 011 of nutmeg Injure the skin ? A. Probably 
not If used ouly a few times, and not In excessive 
quantity. Cologne Is mostly all alcohol, which has 
a very Injurious elfect upon the skin, If used fre­
quently, by dissolving out the natural oils, leaving 
the skin harsh and dry. If in the formula you 
present the oils are In excess of the alcohol or co­
logne, then the cologne is of no use on the skin 
and can be dispensed with ; If, on the other hand, 
the cologne is in excess, thl'l oils are of no use, as 
the uncombined alcohol is free to unite with the 
oils and fats of the skin. Unless the skin Is dis­
eased, the best lotion Is cold water. 

(3) F. S. asks : How can I use india rubber 
iu either turpentine or naphtha without Impairing 
ita elasticity? A. Caoutchouc dissolves in bisul­
phlde of carbon, coal naphtha, and rectified 011 of 
turpentine. In these Jiquldslt ftret swells up very 
considerably, and eventually forms a ropy liquid, 
which, on evaporation, leaves the caoutchouc with 
its original elasticity. 

(4) F. W. asks : How is nitro-glycerin made, 
and how Is it exploded ? A. See p. 91, vol. 32. 

Is there such an Invention as the screw of Arch­
Imedes for elevating water? A. The screw of 
Archimedes, called after tbe philosopher tbat in­
vented It, is one of the simplest machines for rais­
ing water, and operates at only short distances. It 
consists of a tuhe wound spirally round a solid 
cylinder, the lower end of which dips beneath the 
water at an angle of about 35°, the upper end be­
ing supported by a suitable arrangement, and fast­
ened on a crank, which serves to rotate It. 

(5) R. S. G. asks : What are the ingredients 
of SeldJ:tz powders ? A. Rochelle salts 1 drachm, 
Garbonate of soda 25 grains, tartaric acid 20 grains. 
Disllolve the two first in a tumbler of water, then 
add the latter, and drink immediately. 

(6) N. P. K. asks : 1 . How can I prcpare 
hard enamel ? A. Mix 100 parts of pure lead witb 
20 to 25 of the best tin, and bring them to a low 
red heat In an open vessel. The mixture then 
burns nearly as rapidly as charcoal, and oxlcizes 
very fast : skim otl' the crusts of oxide successive­
ly formed, till tbe whole is thoroughly calcined. 
Then mix all the skimmings and again heat as be­
fore, till no fiame arises from them, and tbe whole 
is of a uniform gray color. Take Ito parts of this 
oxlde, 100 parts of white sand, and 25 or 30 of com­
mon salt, and melt the whole by a moderate heat. 
Tills gives a grayish mass, often porous and ap­
parently imperfect, but which runs to a good en­
amel when afterwards heated. 2. How can I bring 
a low quality of gold to the color of 18 carat gold? 
A. Alloy it with the proper proportion of silver 
ani! copper. 3. J have a quantity of silver melted 
with lead: it ie so brittle that I oannot roll lt. How 
can I get it In condition to work ? A. The desired 
object may be attained by -melting the alloy In a 
cupel formed of bone ashes. The leadls gradual­
ly oxidized, melted, and absorbed by the porous 
matel'lal composing the cupel. 

(7) H. P. A. says : I am now using the sap 
part of the white wood tree, cut to the thickness 
of 36 to the Incb. In order to cleanse it of the sap 
and woody taste, I boll and frequently change the 
water, yet do not get it tasteless. How can I 
cleanse It of the taste without Injuring the strength 
of the wood ? A. Try weak lye, and water after­
wards. 

(8) T. B. C. asks : Is there any way of reo 
storing marble that has heen spotted with lemon 
juice ? A. Marble being a carbonate of lime, the 
action of such an acid upon it would be to enter 
into combination with tbe lime, expelling the car­
bonic acid, fOrming a dllferent body from the orig­
Inal marble ; and from the fact of its being a 
mealy powder, it was easily wiped away without 
notice, leaving behind it the blur or depression in 
the surface of the polished plate you speak of. 
We do not think It can be remedied. 

(9) H. S. says : What is the simplest way 
to make an apparatus for blOwing glass, such as is 
used by men that travel the conntry ? A. What 
you require is a current of air forced upon a llame 
produced from a wide illuminating surface, as a 
large wick, or, better, a gas fiame widened and 
tben subjected to the current of air. 

(10) A. C. B. asks : 1. Is there any way to 
harden coin silver ? A. We do not know of any. 
2. Is there any hard metal or alloy that can be used 
for fine work, and will not scale wben heated ? A. 
Try the alloy known as packfong, or German sil­
ver, a compound of nickel, zinc, and copper, in 
wbich the proportions vary considerably. A good 
alloy consists of 5 equivalents of copper, 3 of zinc, 
and 2 of nickel. Packfong Is of II yellowish white 
color, and, when newly polished, closely resembles 
silver in appearance. 

(11) F. C. asks : Will a nything dissolve 
lithia carbonate except carbonic acid water ? A. 
Yes, ammoniacal salt. 

(12) H. H. asks : How can I make bisul­
phate of tin ? A.. You probably mean blsulphlde 
of tin (Sn S.), known also as mosaic gold; it forms 
a beautiful yellow flaky compound, which is ob­
tained by preparing an amalgam of 12 parts of tin 
and 6 of mercury ; this Is reduced to powder and 
mixed with 7 parts of sublimed sulphur and 6 of 
sal ammoniac. ThIs mixture is introduced into a 
flask with a long neck, and is heated gently so long 
as any smell of sulphuretted hydrogen is percepti­
ble : the temperature is then raised to low redness 
calomel and cinnabar are sublimed, and a scaly 
mass of Sn S. remains. If the heat be pushed too 
far, part of the sulphur Is expelled and the opera­
tion fails ; the sal ammoniac appears by Its vola­
tilization to moderaw the heat produced during 
the suiphuration of the tin, which would other­
wise rise so high as to decompose the bisulphlde. 

(13) F. C. and others.-Most medical author· 
lties agree that the right side Is the better to sleep 
upon: but this Is not always the case, the number 
of per.ons who sleep upon the left being as many 
as those who use the right side. It is simply a 
matter of convenience and ease, it being folly to 
Insist upon a person to use one side when it is a 
discomfort. 

(14) J. W. asks : 1. What is the tenacity of 
gold ? A. It will take 24·20 Ibs. weight to break a 
gold wire having a sectional area of a square mil­
limeter, If tbe gold be annealed. If the gold be 
drawn, it will require 61'60 Ibs. to break It. 2. 
When gold Is consumed by fire, what is the color of 
the flame ? A. Molten gold exhibits a sea green 
color. 3. What is the color of light transmitted 
through a pelJlcle of silver ? A. mnlsh. 4.When sil­
ver is consumed by fire, of what color Is the fiame? 
A. The spectrum of silver is  green. 5. How can 
cinnabar be converted into a yellow pigment ? 
A. Continued pulverization will cbange the brick 
red color of cinnabar to an orange yellow. 

(15) F. W. B. says : I have some white silk 
which has become yellow by washing. How can I 
restore it to its original color, witbout injuring 
the silk ? A. Try steeping it for a short time in 
vinegar or lemon juice, after having perfectly 
cleaned it. Rinse in cold water. 

(16) J. H. L. asks : How can I illuminate 
tableaux with a strong light, and have changes of 
color without resorting to the use of disagreeable 
compounds ? How can I prepare and use tbe cal­
cium light for the above purpose ? A. The magne­
sium light Is sometimes used for this purpose. 
Tbe method of obtaining it consists In burning 
magnesium ribbons which may be obtained from 
any chemist or dealer in theatrical goods. In the 
calcium or lime light, an ignited jet of the com­
pound gas (oxygen and hydrogen) is caused to im­
pinge against a small cylinder of caustic lime. In 
the apparatus used for this purpose, tbe gaees are 
conducted by separate tubes to the burner, which 
they enter at opposite sides, a few inches from the 
tip of the burner. The burner or jet should be 
bent towards the verlical surface of the lime at an 
angle of about 45°. Tbe lime should approach 

the tip of the jet within ft of an Inch. The gases 
are kept in separate bags of indill rubber. The 
oxygen gas Is obtained by heating together, In an 
iron or copper bottle, chlorate of potash with one 
quarter its weight of peroxide of manganese. Hy­
drogen gas may be obtained by acting upon scraps 
of zinc in a large bottle with dilute sulphuric acid. 
The fir�t portions of the gas, If obtained in this 
manner, should be allowed to escape, otherwise 
its mixture with the air In the apparatus forms a 
very explosive mixture. Ordinary illuminating or 
coal gas, if obtainable, will answer the purpose as 
well as pure hydrogen. Both the above gases are 
washed before being allowed to enter the bags. 
Tbls Is arranged as follows : A small bottle Is oh­
talned, which Is partially ftlled with water; through 
a tightly fitting cork in the mouth of tbe bottle 
pass two glass tubes, one of which passes down 
and dips beneath the surface of the water, the 
other barely pasee8 through the oork. In order to 
use this washer, the tube which dips uuder the 

water Is attached by rubber tubing to the genera 
ting flask, and the end of the other tube, which 
just passes throngh the cork, Is attached to the re­
ceiving bag. Thus arranged, the gas as generated 
is required to pass through the water. Care should 
be taken (In the generation of the oxygen) at the 
end of the operation that the water in the bottle 
does not run back into the generating flask, otber­
wise an uncontrollable quantity of steam will be 
generated from contact of the moisture with the 
hot metal. 

(17) F. N. J. and others. -The statements 
made as to the preparation of musk are on the 
authority of a work recently published on per­
fumery, and presumably reliable. 

(18) D. S. M. asks : 1. What effect will 
al um water have on fiour when used for dampen­
ing wheat before grinding it ? A. Probably the 
same as when applied after the wheat Is ground, 
as is often done by bakers. 2. Will It toughen tbe 
wheat so as to give a better yield ? A. We think 
not. 3. Is it injurious to health ? A. Yes. �hls 
method of whitening the bread is prevented by 
heavy fines and penalties in England. 

(19) S. C. B. asks : Does soap boilers' refuse 
contain anything unfavorable to its use for agri­
cultural purposes ? A. Not tbat we know of. 

(20) W. O. p. says : We frequently find 
melted lead flowing from stove and grate in which 
we are burning coal. A boy once showed rue a 
piece of what ! presume was lead ore; I could cut lt 
with ease with my p'lcket knife. A few days ago 
we heard a snapping report in the stove, and 
melted le9.d splashed out on the fioor and burnt 
my brother's hand. Are not tbcse facts in dica­
tions of lead in quantity somewhere in the dis­
triet ? A. Yes. 2. If so, would it be fouDd above 
or below the coal vein ? A. It might be found be­
low as well as above. 3. If there be lead, how 
could tbe vein be most easily found? A. By care­
fully examining the exposures of the rocks for the 
vein, and by surface indications of minerals con­
taining lead. 

(21) K. B. F. asks : Is carbolic acid a poison 
taken iuternally or applied outwardly ? A. It Is a 
poison in both cases. It acts similarly to creosote. 

(22) S. T. asks : How are paper magnetic 
fish made, so that when they are put in the palm of 
the hand they will draw up and turn over as if 
alive ? A. They are made of thin gelatin, called 
gelatin paper. Collodion fllms may also be used 
for the same purpose. 

Will tobacco smoke have any ell'ect upon soft 
rubber tubing ?  Will vinegar corrode It ? A. Nei­
ther will h"ve any permanent effect. 

(23) J. S. & Co. ask : What is a good solu­
tion for tempering steel for drilling rock ? A. Be 
careful not to overheat it in hardening and fcrg­
ing, and quench in salt water, drawing to a brown 
color. 

(24) J. P. S. says : I recently came across a 
strange stone ; It weighs 2 or 3 tuns, and Is formed 
of small stones about the size of a hen's egg. It 
seems to have been ground olf on the outside, for 
it Is perfectly smooth. It lies balf a mile from a 
small stream, and on a hill fully 100 feet above the 
stream. What Is it ? A. Such rocks are called 
conglomerates, and are quite common in some 
parts of New England and elsew here. 

(25) O. A. Jr. asks : How can I drill hard 
cast Iron, without annealing it ? A. Harden the 
drill to a straw color, and run it slowly. 

Should an Icehouse be set on or above the ground? 
A. See p. 251, vol. 31. 

(26) W. W. B. says : An apparatus for gold 
and silver plating is constructed as follows : Bath : 
4 ozs, cyanide of potassium and 4 OZS. carburet of 
amm'lnia,dissolved in 1 gallon rain water. �hen add 
12 grains gold (or silver), apply battery,and add blue 
vitriol until a blue colcr is obtained. Battery : 
Put nitric acid in the porous cup, and diluted sul­
phuric acid In the outer. Suspend a carbon plate 
in the porous, and zinc In the outer, with small 
copper wires. I use the gold solution hot. I am 
very careful to clean thorougbly the ariicles plated, 
but the work will not last six months. Can you in­
form me of a process by which I ean do plating 
that will last one, two, or three years ? A. To 
make a silver solution, dissolve the silver In four 
parts of nitric acid and one of water : the diluted 
acid is heated in a vessel and the silver added by 
degrees. After the metal is dissolved, put it in a 
large veesel and dilute with water. �hcn add a sO­
lution of cyanide of potassium so long as a white 
precipitate is formed. Whcn tile precipitate of cy­
anide of silver has settled,the clear solution is cal e­
fully decanted. and tbe vessel filled with water, 
which is again decanted as soon as the precipitate 
has settled. Repeat this three or four times,and thGn 
add a solution of cyanide of potassium until the 
precipitate is all dissolved. The solution is then 
ready for use, after filtering. Dilute the cyanide 
of potassium so that the plating solution shall con­
rain one ounce of silver to a gallon. A prerara­

tion of solution of gold is prepared by disEoh'ing 
gold in three parts muriatic acid and one of nitlic 
acid, which forms the chloride of gold. This is di­
gested with calcincd mngn €sia, lind the gold Ie pre­
cipitated as an oxide. The oxide is boiled in streng 
nitric acid, which dissolves any magne�ia I� union 
with It. �-he oxide, being well washed, Is dl�EOIHd 
in cyanide of potassium, which gives cyanidc of 
gold and potassium. A Smee or Daniell battery fs 
better than a carbon battery for silYer lind gold 
platin8" 

(27) B. D. T. asks :  How are plow castings 

chilled ? A. Cast them In an Iron mold, and let 
them cool in the mold. 

(28) L. G. a�ks : 1. What � ind o� grease is 
best to use in the 011 cups of engme cylInders 7 A. 
Tallow. 2 .  Which oil is best to use on engine 

slides ? A. Lard oil. 

(29) Y. P. says :  I have made a nickel solu 
tion of L lb. sulphate of nickel, and 4, ozs. sal am­
moniac or chloride of ammonia to a gallon of 5ul-
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phate o f  nickel. I used fluid ammonia to make It 
neutral. I use a 3 ccll Smce battery. The work 
comcs out black. Cau you give me a remed y ?  
A.  Dissolve the nickel in nitric acid a n d  then add 
carbonate of potash to precipitate the metal. 
Wash t'1i3 wcll and dissolvc it in cyanide of potas­
sium. Usc a plate of Bickel for a positive elec­
trodc. Dissolve y our platlnum wire In a mixture of 
nitric and muriatic acids. Wash yOur silver plate 
in nitric acid and brush it until a frosted appear­
ance i3 obtained. Then wll9h it In water thorough­
ly, and place it in n vesscl containing dilute sul­
phuric acid and a little nitro-muriate of platinum. 
Place iu the vessel n porous tube containing a few 
drops of dilute sulphuric acid. Put in thc tube a 
"iece of zinc and connect the zinc with the silver 
plate. In a few seconds the platinum will be de­
posited upon the silver as a black powder, and the 
plntinized silver is ready for use. 

have two plpes leadmg from the bottom, one down 
to supply the water to the cylinder, and the other 
up, throu.iI'h which to force the water to the tank. 
Provide propcr valves to these pipes. Let the 
steam enter at the top and expel the air ; condense 
the steam by a jet and the water will entcr from 
thc supply pipe and fill thc cylinder ; let the steam 
enter again on top of the water and It will force It 
down and out through the rising pipe to the tank ; 
then condense the steam again, and the opera�lon 
will be repeated. Now, if you make your valves 
work automatically, you have an E.utomatic pump. 

feet to l Ib.) and I get quite a stro11&" shock. How 
much more of a smaller size (18,000 feet to 1 lb.) 
ought I to coil on this to get a spark of at least � 
inch long ? A. You would require to add a con­
denser to accomplish this. 2. My battery is of the 
Callaud gravity kind, made in quart glass jars. 
How many of these will equal one o f  the Daniell 
kind ? A. One. The electromotive forces of the 
Callaud and Daniell battery are s:imilar. 3. In 
thcse batteries, what would be the ell'ect of lea\"· 
Ingthc wire from the copper plate on the bottom 
of thl1 jar uncovered ? A. It would be eaten oil'. 
4. If  the stren"aoth of the Induced current depends 
upon the Intensity of the Inducing curr�nt, why 
not pass the current into a small Induction coil 
and then use the induced current as an inducing 
one for a larger coil ? A. It does not depend upon 
the intensity, but 'Ipon the quantity. 5. What is 
the blaok substance that falls from the zlno to the 
bottom of the jar ?  A. Copper, deposited in a me­
tall ic form. 6. Does it do an y harm to let it col­
lect ? A. It ought to be removed occasionally. 7. 
The zlno Is sheet zinc, amalgamated. Is this tight? 
A. It ought not to be amalgamated. 8. What is 
the best form of battery that can be transported, 
and used while it is being transported, or while thc 
IIquidR are agitated a little 1 A. Daniell's or La­
clanoM's. 9. What is the white salt-like substance 
that accumUlates In the top of the jars ? A. Sui­
phate of zinc, crystalizcd. 

(:l0) H. M. D. asks : W hat is the best meth· 
od of truing up an ordinary carpenter's grini­
stone ? A. Usc a 94 bar of i ron, or a gas pipe, for 
a turning tool, bclow the center of the stone. 

(31) A. J. G. says : I ha\"c a tin roof l aid on 
matched boards, which is 20x3! feet. It is nearly 
airtight, without any windows. In cold weather, 
a very heavy coat of hoar frost collects inside; and 
when it t"aws, the moisture drops down to the 
plastering and is spoiling all of the ceilings in the 
upper stories. Can I prevcnt the hoar frost col­
lecting by putting a ventilator in the center of the 
roof ? If so, what construction is best ? A. The 
al'pearaLCe of water In such quantities under your 
roof would seem to indioate n concealed leak In 
the tin ; but I f  the frost shows it3elf in every part, 
and there is ev'dence that it arises from the con­
densation of watcr from the atmosphere, It is, to 
say the least, rathcr unusual, and the remcdy 
should be sought in a::l lncreased ventilation. Your 
best plan to cffect this will be to provide openings 
under the eaves of the housc, and on two opposite 
sides thereof, so that the all' may pass through the 
roof space : these may be placed close under the 
roof cornice, so taat they may be protected from 
the entrance of rain, eto. 

(3'3) W. lVI. L. asks : W hat kind of treadle 
should I put on a foot lathe to use either cnd of 
the lathe ? A. Make your treadle as lona; as your 
lathe bed. 

(33) F. E. 'V. says : In your answer to W. 
E. W. you say that musk is prepared from a root. 
In G tiffith's "Universal Formulary " may be found 
the following : " :r.{usk is a peculiar concrete sub­
stance obtained from the m08chus 'I1W8chiferus, a 
small animal of the d .. er kind, inhahitlng thc 
mountainous regions of Central Asia. Thc musk 
Is secreted In the male, in an oval sac, situated 
near the generative orgar.s. Jt is found In com­
merce in these 8acs ; it Is concreted or granular, 
of a brownish color, soft and greasy to the touch, 
of a powerful, penetrating odor, and of a bitter, 
unpleasant, and somewhat amid taste. From its 
high prloe, It Is vcry liable to adulteration. It Is 
antispasmodic and stimulant, and has been much 
used in spasmodio diseases of all kinds, as well as 
a stimulant In low states of the system. The dose 
from five to ten grains." 

(34) W. M. N. asks : How can we temper 
stool springs made from the cnds of Bessemer 
rails ? A. Try a very low red heat, and quanah 
right out In water. 

(35) S. C. C. D. says : 1. F. wants an inter­
nal gear made with pinion turning on same oenter, 
both to revolve in definite proportions (say two or 
three to one). I contend that there must be an In­
termediate to transmit the motion. Am I right ? 
A. Yes. 2. Please give the relative proportions. 
A. The proportions are the same as for outside 
gears.See p. 187, vol. 29. 

(36) J. L. H. asks : 1. How Clln I temper 
cold chisels and punches ? A. Heat to a red, and 
quench in water, drawing to a blue. 2. Can I make 
k nives (for a shaping machine) out of vertloal mill 
saws ·h inch thick ? A. They are excellent mate­
rial for the purpose. 3. How can I annesl and 
temper them ? A. Anneal in lime, and draw to 1\ 
brown color. 

(37) W. P. S. asks : Will a circular cntter 
on a lathe mandrel answer for beveling the edges 
of pasteboard for bookbinding ? A. No. Such 
material should be cut with shears, to avoid a burr 
on the edge. 

What kind of wood is best for cutting screws 
with a chaser or screw box ?  A. Boxwood. 

(38) R. T. W. asks : What can I UEe in lard 
011 to prevent it from chilling or becoming thick ? 
A. A good variety of kerosene oil would answer 
your purpose much better. 

How can I procure the drawings, ete., of all ma­
. chlnery patented In the United States ? A. Apply 

by letter at our office for copies of the patenti!. 
See our prospectus in this Issue. 

I have a mercUlial thermometer which Indicates 
-550 Fah. this win ter. can It be correot ? I thought 
mer�ury congealed at -390• A. Mercury freezes 
at 3P'5° Fah. Lower temperatures are measured 
by thermometers in which the mercury Is replaced 
by colored spirits of wine. 

(30) H. L. C. ask s : How much fuel ip re­
quired to melt 1 tun of cast iron ? A. Probably 
2 or 2� times the weight of the Iron. 

(40) N. D. S. says : I have a water tank 
m ad" of two Inch pine planks. It is round and 
hooped like a barrel, and is abou,t 4 feet high a11d 
4 feet In diameter. It is about 20 feet above the 
supply. I want to attach a supply pipe to the tank, 
put in a check valve with a safety valve on the 
top, an d  fill the tank with steam ; and as it con­
denses, let it fill itself by the supply pipe. Will 
the tank stand the pressu re ? A.  It will most like­
ly be difficult to make your wooden tank Btea !ll ' 
tlght and keep It so. A better way to fIJJ !t by the 
direct action of steam is to provide a small cylin­
der below, supply the steam at the top of it, and 

(41) N. C. H. asks : What will remove a 
ooating of paint from windows ? A. Try turpen­
tine and linseed 011. 

(42) W. B. W. ask s : 1 .  Are the carbon 
points used for electric lights the same as used in 
Bunsen's batteries ? A. Yes. 2. Would a double 
convex or a plano-convex lens increase the bril­
liancy cf an electric light any more than a plain 
window glass with a strong reflector placed be­
hind It? A. No. 

(43) F. B. asks : What are the arrange­
ments of the circuit in nn induction coil, and what 
is the best material for;the core ? The coll is in­
tended for a shocking machine. A. An induction 
coil consists of a primary and secondary coil 
w ound into a bobbin, or each may be wound on a 
separate bobbin, and the one placed inside the 
other. The ptimary coil is made of wire 1\ of an 
inch in diameter Imd covered with cotton or wool ; 
the secondary coil iii made of silk-covered wire 
8\ of an inoh in dlarqeter, and Is ten or twenty 
ti mes as long as the primary. The core consists 
of a bundle of h'on wires. Attach a battery to the 
two ends of the primary coil, and when the cir­
cuit is cl05ed or broken, a shock will be produced 
by taking hold of the two ends of the secondruy 
coil .  

(44) W. E. D. ask s : 1 .  Which is the strong. 
est magnet, one ,vound with fine or with 'coarse 
wire ? A. For lifting weights, coarse wire ; for 
working over long telegraph circuits, fine wire. 
2. Does the size of the iron of which the poles are 
made make any particular dill'erence as to the 
strength of the magnet ? A. The iron should be 
about one third as thick as the coi l ,  3. I have 
made a magnet with spools 2� inches long xl94 
Inches diameter, outside measurement, and made 
the poles of � Inoh iron. I wound the spools with 
No. 26 insulated wire, putting GOO feet on both 
spools. The powcr ls not as strong as I expected it 
would be. What is the cause ? A. If you use 
more battery, your magnets will be stronger. 4 .  
Will lightning strike Insulated wire ? A.Llghtnlng 
wil l strike anything. 5. Supposing a line of gal­
vanized wire is used outside, and Is oonnected with 
insulated wire where It enters the honse, wonld 
that be dangerous If I do not nse llghtnmg arrest­
ers ? A. It would be dangerous to the Instruments. 
You had better use the arresters. 

(45) B. J. K. asks : 1 .  Is it true that, with 
Edison's automatic telegrapb, 500 words can be 
transmitted per minute ? A. Ycs, on short lines, 
say 100 miles long or less. 2. Do you think It will 
ever be generally adopted and drive the soundcr 
out of use ? A. No. B. Can you give me a de­
scription of it ? A. It is substantially the same as 
Baln's telegraph. The addltlens are a new me­
chanical puncher and a method of neutralizing, to 
some degree, the statlc charge. 4. What books 
should a telegraph student read to obtain a pel'feet 
knowladge of telegraphy ? A. Culley's, Sabine's, 
Pope'�, TUl'nbull's, Shaffner's, Prescott's, Jenkin's, 
and Bakewell's in English. In G erman, Schellen's 
is the most complete work. 

(46) A. F. O. says : I have heard just 
enough about the single fiuld bichromate of pot­
ash battery to uause me to desire to know more 
about it. If it is, In point of simplicity and ef­
ficiency, what it seems to be, it is a most desirable 
addition to the laboratory. It uses but a single 
fluid ,  that can be kept In bottles for any length of 
time ; the zincs and carbons cannot deteriorate 
when laid away, and must be ready for immersion 
at any timc. No porous cells are needed. What 
are the chemical reactions, and In what manner 
does the exuiting fluid deteriorate, how may it be 
renovated, and when must It be renewed 1 A.The 
single fluid bichromate of potash, or Grenet, bat­
tery is a very good form of an experimental bat­
tery where constancy of current is not reqnired, 
as, for example, in the laboratory and mechanical 
workrooms. The cell is in the form of a bottle, 
and contains a mixture of 2 parts bichromate of 
potash, dissolved In 20 parts hot water and 1 part 
sulphuric acid. The top is provided with a brass 
frame, to which is fastened a wooden cover. To 
this cover are attached two carbon plates which 
permanently dip Into the flUid ; and between the 
carbon plates a zinc plate is suspended, which may 
be plunged into the fluld or withdrawn at pleasure. 
When thc zinc is withdrawn,the aotion ceases. The 
battery gives a powerful current for a short time, 
but rapidly polarizes. The length of time duting 
which the fiuld will retain its power depends upon 
thc use which is made of the battery. It is not 
suitable for continuous usc ; but in all cases where 
a powerful current is required for a brief period, 
it Is a very de!lrable and economical apparatus. 

(47) C. E. G. asks :  Can I warm a th ree 
story wooden building, SOx45 feet, thoroughly by 
putting two hot air furnaces in the cellar 1 A. 
Your building is not so large but that it may be 
heated by two good sized ordinary hot air fur­
naces. Apply to the party from whom you intend 
to procure your furnaces before you build, so 
that the location and size of the f1ue3 (which should 
be large) may be properly determined. 

(48) I. O. T. says : 1. I am making an in· 
duction Cloi l ; it is 7� Inches long, has a center 
bundlc of soft iron wires or % Inches diameter, 
and I propose to make it with a diameter of about 
4 inches. The Inducing coil consists of copper 
wire (100 feet to 1 lb.) and there is about 40 yards 
of It. On this Is now coiled 700 feet of wire (14,000 

(49) ·C. M. B. asks : Should the follower 
pinoh the rings of the piston, or should they be 
loose so lIS to be acted on by the springs ? A. Let 
them be just movable by hand. 

(50) C. F. B. says : 1. I made a battery of 
two cells, which falls to give a current. I filled the 
outer glass jar, 6 Inohes deep and 4 Inches In diam­
eter, two thirds full of a concentrated solution of 
sal ammoniac. In this I put an amalgamated zinc 
electrode (5 inches long by 94 inch diameter. The 
carbons were packed tightly into the porous cups 
with a mixture of finely powdered black oxide of 
manganesc and gas carbon, 3 parts of former to 1 
of 101tter. Wherc is the mistake ? A. You should 
use coarsely powdered manganese oxide. 2. In the 
battery made by C. and F. Fein, of Stuttgart, how 
are the platinum plates used to make the connec­
tion between the copper wires and the charcoal 
plates? A. They are clamped together. 3. How 
large are the plates ? A. They vary according to 
the size of thc jar. 4. How many Leelanche cells 
are required to ring an electric bell with 360 yards 
of ordinary telegraph wire, Insulated ? A. About 4. 

(51) A. M. R. asks : How can I get i nter· 
mittent rotary motion of a wheel, 12 Inches in d i­
ameter, by cogs, an 8 inch wheel bcing on the 
driving shaft ? A. Have cogs on the driving whcel 
that only act during a portion of the revolution. 

Is there a dry color lighter than blue that will 
dlssol ve in water when cold ? A. We think it quite 
likely. Apply to a manufacturing chemist. 

(52) R. B. R. asks : How does the engine, 
Illustrated as operating the water belt on p. 278 of 
SC'ience Record for 1875, operate ? A. A reciproca­
ting engine will answer, as all that is nece�sary is 
to makc the large wheel revolve at a hlgh speed. 
In the engraving it appears to be a rotary engine. 

(53) J. V. asks : W ill ice form on the bottom 
of a river as well as on thtl surface, on either roclQ 
or sandy bottom ? A. No. 

(54) E. B. T. asks : W hat is a good prepar· 
ation with which to cover the deck af a boat ? A. 
Good timber, well seasoned, is advisable. There 
are numerous patent prooesses for preserving tim­
ber by which It is said that green wood is rendered 
durable. 

(55) X asks : Why does the lead eccentric 
on any kind of a link motion engine wear away 
more quickly than the other ? A. It ordinarily 
does more work than the other. 

(56) H. P. asks : What sizes of cast iron 
and wrought Iron screws are necessary for a cotton 
press, pressing 500 or 600 Ibs. bales with one horse ? 
A. Cast iron, 3 to 4 Inches diameter; wrought, 2 to 3 
Inches. 2. Will an ordlnarv lifting pump raise wa­
ter 32 or 33 feet ? A. No. 3. What Is the probable 
horse power of an engine, with a cylinder 6x12 
inches stroke, pressure 50 Ibs. at 100 revolutions 
per minute ? A. From 10 to 12. 

(57) F. H. H. asks : 1. W ill any object sunk 
in very deep water remain suspended after reach­
ing a certain depth ? A. It Is quite probable. 2. 
Is it true that divers have to hang welghts upon 
themselves so as to keep at their work ? A. It Is 
frequently necessary, because the diving suit In-
creases the displacement, and the water at the bot­
tom is more dense than at the top. 

(58) C. asks : W hich part of a wheel revolv­
Ing on the ground travels fastest going hotizontally 
through the atmosphere ? A. The top. 

(50) L . E . D . asks l . Does a native of a trop­
ical climate sull'er as much from cold in his own 
country as in a temperate one ? A .A person accus­
tomed to a t.ropical climate sull'ers more from cold. 
2.WiIl he,going from a colder climate Into a warmer 
one, sull'er as much from cold as In the colder cli­
mate ? A. He will suffer more by a certain fall of 
temperature in the warm climate than by the same 
decrease of temperature in the cold climate. 

(GO) W. L. says : I have a private telegraph 
line about one quarter of a mile long, and use a 
return wire Instead of the ground. During a re­
cent storm, a bracket came oil' one of the poles 
and for about one hundred feet the wires are 
wound one around the other. I su pposed that the 
currcnt from the batteries at either end would fol­
low one wire to where they came together, and 
then return by the other wire to its original bat­
tery, and so make two local circuits,but no through 
current. But on opening my key, I fom:d I could 
communicate with the office at the other end with­
out any difficulty whatever, and we have been 
working with the line in that condition for a week 
wilh scarcely any inconvenienee. It recently 

rained nearly all day, and for a short time I was 
unable to get a circuit ; with that exception I haye 
had no difficulty. I have comc to the conclusion 
that the wires are very rusty ar. d thus Insulated. 
The wires swing enough to scrapc all the rust oil' of 
each of them. Am I right in supposing that they 
are insulated by the rust 1 A. When two or more 
paths are open for the passag'e of un elcctric cur­
rent, It will follow each in proportion to the facili­
ties all'orded. In the case In point a portion of the 
current returned via the cross, but enough got 
through to work the instrument. If the two wires 
had been a couple of hundred miles in length, very 
little of the current would havc rcached the dis­
tant end. If your two wires were laid on the 
ground without any insulation, they would work, 
because the current follows the wire in preference 
to the earth for so short a distance. 

(61)  1. M. W. asks : What is the difference 
between a galvaniC and a faradic current, or be­
tween galvanization and faradization ? A. The 
term galvanic is sometimes applied to eurrcnts 
produced directly from a battery, and faradic to 
those produced by Induction. In other wOl·C�, the 
former term is applied to primary and the lutter 
to secondary currents. The dis tinction is rather 
fanCiful, and not sanctioned by the bost authors. 

(02) T. B. S. asks : W hat is thc rule for de­
termining the electromotive force nece8.."llry tn 
overcome a given resistance ? A. The force rc­
quired depends upon the power you wish to de­
velope. The Atlantic cable can be opemted with 
a battery consisting of a percussion cnp, a bit d 
zinc wire, and a pinch of salt. This minutc bat­
tery, which has an electromoth-e force of only 
half a volt, is sufficient to overcome the rcsistlmce 
of II wire extending across the ocean, nnd HlCn to 
possess power enough to work Tho mson's galvano­
meter. On the other hand, a small electric motor 
frequen tly ouly has 50 feot of coarse w ire, and re­
quires a battm'y of 50 volts to work i t. The power 
or strength of current ls a:;certalncd by dividing the 
electromotive force by thc resistancc. Thus if E 
represents the elcctromotive force, R thc rcsist­
ance, and P the po wer of the current, then the 
following formula will always give it correctly :  

E P = ii: 
(63) F. G. asks : 'Whnt is the moment.um of  

l Ib. after 1 7  Inches fall ? What is its momentum 
after 198 inches fall ? What is the formula used to 
solve such problems ? A. Multiply thc weight In 
Ibs. by the time in seconds. 

(64) J. IJ. B. s ay s : 1. I am running an 8 
horse power portable engine, and am troubled 
with foaming. What causes it, and how can I 
prevent it?  A. It is probably caused by dirty 
water. Clean the boiler, and blow olf frequently. 
It may bc due to a defect In the boiler. 2. The 
barrel of my boiler Is 30 Inches in diameter, of � 
inch Iron, tho firebox belng a little thicker. A(}o 
cording to Bourne's rule, I make thc highest safe 
working pressure about 80 Jbs. per Equare Inch. 
Would it be unsafe to carry 100 Ibs., which would 
be but little more than ! of the bursting pressure ? 
A. We would not recommend it. 3. In a recent 
issue you recommend a good feed water heater 
and frequent blowing olI to prevent scale. Do you 
mean to blow oil' a portion of the water from tha 
bottom of thc boiler ? A. Yes. 4. Supposo two 
tight oylinders 01' barrcl�, each having a perpen· 
dicular pipe inserted, tlle pipes being of equal 
hight but of dlll'erent diameters (� inch and two 
inches respectively), and all these filled with wa­
ter, would the pressure per square inch be the 
same in each barrel ? A. At the samQ relative point 
In each, It would. 

(65) W. H. G. asks : How is brass spun ? 
A. The brass is secured to a pattern on a revolving 
mandrel, and a blunt tool is pressed against it. 2. 
Is there any work on the subject ? A. We think 
not. 

What is meant by mule spinning 1 A. The mule 
Is a technical name of a machine for spinning cot­
ton. 

(66) W. H. C. says : 1. I snpposed t hat wa· 
ter is only slightly condensed by the greatest press­
ure, but Steele's " Sohool Philosophy " says the 
water at the bottom of the ocean is very m uch 
condensed by the great pressure. Is this correct? 
A. Water is compressed about 0'0000003 for each 
pressure of one atmosphere th"lt ls applied. 2.How 
much does this condensation amount to nt the 
greatest depths ? Is it true that, in the deepest 
parts of the ocean, heavy bodies, s 'lch as rocks or 
even Iron and lead, do not sink to the bottom ? 
Does the great pressure upon deeply submerged 
substances tend to in crease their buoyancy Inde­
pendently of the condensation of tbe water 1 A. 
It is eosy to see that,even with this slight compres­
sion , water may become much more dense at great 
depths. A submerged body Is pressed downward 
by Its own weight, and upward by the weight of 
an equal volume of water, so, of course, If the wa­
ter Is sufficiently compressed, any substance will 
float in it. 3. Do you think the fre�hly drowned 
human body, divested of clothing, will sink to the 
bottom of the deep sea ? A. No. 

(67) E. G. says : 1. I am making a sawing 
machine to run by foot power. What sized saw 
can I use ? A. About 6 Inches in diameter. 2. How 
many rcvolutions per m inute should the saw run ? 
A. About 400 or 500. 3. How many revolutions 
should a bit in it bOring machine run per minute 1 
A. About 400 or 500. 

(68) :'T. B. K. s e ys : Our steam tug ordi· 

narily draws 9 feet of water, when loaded 10 
feet. Hcr propcller Is 7 feet 1 Inch in dlameter,with 
4 blades ; tbe grcatest width of blades is 30 Inches. 
It is placed as low down as admissible, so that its 
ordinary immersion is 2 feet below the surfacc of 
the water. It is driven by an upright 24 inch dlrect 
action cylinder, of 24 inches stroke. With 45 to 50 
Ibs. of steam she handles the wheel like a toy, and 
tows well. We are about to build a n ew hull, with 
same draft of water. We can carry SO to leO lbe 
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Can we not, with perfect propriety, carry a larger 
wheel ? Our present shaft is � inches. If we en­
l arge the wheel, will it be necessary to enlarge the 
shaft ? A. We think that you can safely increase 
the diameter of wheel to 8 feet, and that a � inch 
shaft will be large enough. 

(69) L. H. R. asks : 1. I heard a gentleman 
from Utica say, the other morning, that his mer­
cury thermometer stood'at _41° Fah. Is it not to be 
doubted ? A. The thermometer could not quite 
indicate correctly, as mercury freezes at -39'5· 
Fah. 2. Has alcohol e\-er been frozen ? A. No. 

(70) J.  D. S. asks : Why would not the ro­
tary blower,descrlbed in the SCIE1"o�C AMERICAN 
of .Tanuary 23, 1875, make a good steam engine by 
aomitting the steam at D and exhausting at E ?  
A .  It would probably not be economical. 

How much will a cubic inch of uitro-glycerin 
expand on explosion ? A. Abont 13,000 times. 

(71) C. S. A. says : The amount of rain that 
has fallen in this country for the past ten years 
will average about 46 inches. If a vessel is set to 
catch rain water, and the water allowed to stand 
in the vessel as It falis during the year, what per­
centage of the water will be in the vessel at the end 
of the year, allowing the water to escape only by 
evaporation ? A. It will vary In different 10(',Rli­
tleg, and must be determined by experiment. 

What Is meant by dry steam ? A. It Is steam 
that has no water mingled with it, and Is common­
ly produL'Co in a well designed boiler. 

What is tbe average eost of building a railroao 
embankment, 6 feet blgh, with upper base of 10 
feet and lower base of 23 feet, of earth dug along 
the sides of tbe embankment? A. Your question 

i.� too indefinite. You will find some valuable esti­
mates for different cases in Trautwein's " Engi­
neer's Pocket Book." 

Are tbe engineers now at work -on the tunnel 
from Jersey City to New York ? A. No. 

(72) So T. says, in reply to L. H. H. , who 
asked what to dfl with belts tbat bll\'e become 
glazed Md hard : Run tbe belt very slowly, Md 
sponge wltlt wllrm wllter on botb sides; then with a 
scraper take 01I tbe gum, and oil wltb nelltsfoot 
011. Attend to it once a m'mth with the scraper 
and oil ; the S<'raper should not be too sharp nor 
be straight on edge, but rounded a trifle. If your 
belt cannot be run slowly, take it 01I : bnt it is 
better to keep it on if possible. 

(73) C. L. says, in reply to M. W. H. , who 
asked if cberry tree gum is of any value for mucil­
age : Having made use of it for two ycars, I can 
answer, yes. It is darker, but I think fully as 
strong as gum arahic. 

(74) H. A. H. says, in answer to several cor­
respondents' inquiries regarding the power neces­
sary to propel steam yachts, and the speed to be 
obtained by tbeuse of a dctlnlte a '1lount of power: 
Assuming that we wisb to give tbe veSReI a ·DJOdii,r­
ate speed, we calculate tbe resistance from the 
greatest immersed section : 

,- V" A V =.v� L�, and H= -K L- where K=coefficl<;nt for 
A 

speed and horse power, V = veloclty in miles per 
hour, A=area greatest immersed section, H=horse 
power, L=lengtb of boat on waterline. In words, 
tbe speed in miles equals the square root of the 
length on water line multiplied oy tbe horse power 
and by a coefficient, K, and divided by area of 
greatest immersed section in square feet. The seo­
ond formula is : The borse power equals tbe square 
of the speed multiplied by the area of greatest im­
mersed scction in square feet, and divided by the 
lengih on wat�r line multiplied by the coefficient. 
The coefficient mentioned above varies with the 
fineness of tbe lines, from 1'1 in very full lines to 
1'9 in very flne lines. Tbe above rules are found 
to agree very ne:trly with the performance of ya­
rlous steam yachts now constructed. 

(75) H. M. 'V. says : It may perhaps interest 
F. C. G. and others to know of a method of taking 
01I the tin from tinned plate without acid. I relld 
a short account of it in tbe Jahresbe;richt der 
Chemic. It consists in boiling the scrap tin witb 
soda lye in presence of litbarge. Tbis ougbt to 
pay, as tbere are plcnty of objections to the use 
of acids, which untlt the Iron for some uses. 

(76) C. says, in answer to G. W. B. . - " 0  
inquires about removing clinkers from .. _ • • 

My experience is that if, when the stove is �uor-. 
oughly hot, a few lumps of lime, or even oysier 
shells, are placed in the stove, as near the clinkers 
as possible, the latter will be softened or fluxed ; 
and IlS tbe fire burns down, they may be scraped 
oft' wltb a poker or sboyel. 

(77) W. says, in reply to the question of 
A. D., Il!!king the distam,e paesed over by a fly on 
the rim of the drI�ing wheel of a locomotive while 
tbe locomotive runs 50 miles, the driving wheel be­
Ing 8 feet in diameter: The fly passes over a cy­
cloid at eacb revolution of the wheel, and wltb 
sucb a wbael be will travel 32 feet at one revolu­
tion; and wbile the locomotive runs fifty miles,tbe 
!ly will travel 63 miles, 3,4P4T�1T feet. 

MI�EnALs, ETc.-Specimens haye been re­
ceived from the following correspondent.s,and 
e«amined, with the result., stated : 

J. F. W.-U is galena, a valuable lead ore.-A. B. 
-No. 1 is ,)Kide of iron, with Bilex. No. 2 is copper 
pyrites, a valuable copper ore. No. 3 is black ox­
ide of iron. Nos. 4 and 5 are talcose schiSt, not 
valuable. No. 6 is cblorlte scbist, not valuable. 
No. 7 is chlorite and micaceons schist. Nos. 8 and 
10 are yellow oxide of iron in schist, not valuable. 
No. 9 is magnetite in steatite. No. n is red oxide of 
iron in schist. No. 12 is iron ore. No. 13 is copper 
pyrites, valuable. No. 14 is magnetic iron ore, 
good. No. 14 is mica schist, contalning quartz, 
l!ilex, and oxide of iron. No. 16 is mica schist. 
No. 17 is micaceous scblst. Two other specimens 
are sohlst, somewhat stained with green carbonate 
of I.1Opper, not valuable.-J, M, H.-It is 1\ carbo-
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nate o f  lime and magnet!ia,containing iron pyrites. 
-A. E.-No. 1 is clay, colored with hydrated oxide 
of iron. No. 2 is silicate of lime wltb augite. No. 
3 is augite, a sllioate of iron, manganese, lime, and 
magnesia. No. 4 is copper pyrltes.-E. P. C.-It is 
bog iron ore, containing a large amount of insolu­
ble silicious matter.-W. H. I,.-It may be used as 
a polishing or cutting powder for metal9 and mln­
erais.-G. S.-It is marcasite or white pyrites, and 
contains 47 per cent of iron and 53 of sulphur.-.J. 
J. T.-It is composed of the Bame material as pure 
Band, which is used in glass making, etc., but it is 
too common to be of especilll value. Finely crys­
tallized pieces are prized as rock crystal. Some of 
tbe lower priced ornaments are sometimes cut 
from tbe last.-J. H. P.-The finer colored varieties 
of tourmalines are sometimes used as gems.-W. 
Y. T.-It is blende, and contains 6'1 per cent of 
zinc and 33 per cent of sulphur.-We have received, 
In a box without any address, 1 specimen of valu­
able hematite ore, 1 of trap rock, and 4 of a con­
glomerate eontaining red hem�tite, from Bucks 
county, Pa. 

H. L. asks : What kind of a purchase 
is tbe best to pull up a drive well pipe witb ? I 
have used Il chain and two jllck screws, but it is a 
great deal of trouble and bard work to keep the 
Gbain from slipping.-C. W. J. asks : Wbat is tbe 
best and speediest plllnt for a good, compllct, and 
secure hedge ?-G: W. W. asks : How can I pulver­
ize mica very tine in large quantities ?-- W. E. C. 
asks : 1. Has cbloride o,f aniline bj)en 8ucce88fully 
employed in the production of a good black on 
wool, more especially on felt hats ? 2. Which is the 
best mode of oyemg a brlgbt blaek on felt bats? 
--G. H. F.-asks : What is tbe ornamental work on 
stove patterns made of ? What will make it adhere 
to the wooden pattern ?-A. J. H. asks : How is a 
silver gray color produced on fancy panel work, 
picture frames, etc. ?-B. A. asks : Were any plants 
indigenons to tbe North importcdinto the South by 
means of our armie� during th" late war (8Ce p. 131, 
vol. 32) ? 

COMMUNICATIONS RECEIVED. 

The Editor of the SCrEllTIFIC AMERICAN ac­
knowledges, with much pleasure, tbe receipt of or­
iginal papers and contributions upon the following 
subjects : 

On Talking Ants. By W. C. 
On Alkaloids by Synthesis. By R. B. W. 
On Spiritualism. By T. B. 
On a New Tempering Composition. By T. J. B. 
On a Prolific Snake. By A. A. R. 
On High Lakes. By 8. T. W, 
On Glycerin in Boilen<. By W. F. 
On Dome�tic Medicine. By G. H. J. 
On Kaolin. By C. T. S. 

Also enquiries and answers from tbe following : 
,1 . ) L  s . -.J . D . H .-A . O�-W. M . -C . B. L . -C . C . .­
T. B. G .-R. T. P . -E .  A. M.-L . A .  E . -O . K.-C . S . B .  
-T . F .  M .-S . E .  P . - O .  M . - W .  P . - � .  S .  A . -O . C .  

HINTS TO CORRESPONDENTS. 

Correspondents whose inqUIries fall to appear 
should repeat tb@m. If not then published, they 
may conclude that, for good reasons, tbe Editor de­
clines tbem. The address of tbe writer should al­
ways be gIven. 

Enquiries relating to patents, or to tbe patenta­
b�lity of inventions, assignments, etc., will not be 
published here. All sucb questions, when initials 
Dnly are given, are thrown into the waste basket, as 
it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
Ily mall, if tbe writer's address is given. 

Hundreds of enquiries analogous to the following 
are sent : " Who sells aniline blue dyes ? Wbo 
deals in manganese ? Who makes wooden paper 
hangings ? Who sells horse radish graters ? Who 
sells giant powdet" ? Who sells a substitute for 
cloth for billiai-d tables ? Who sells the cbeapest 
toy engine ? Who sells boilers for beating large 
buildings ? Who will sell a right to nse a gold pla­
ting process ?" All such personal inqUlnes are 
printed, as will be observed, in tbe COlumn of 
"Business and Personal,'" which is specially set 
apart for that purpose, subject to tbe cbarge men­
tioned at the head of that .JOlumn. Almost any 
desired information can in this way be expedi­
tiously obtaIned. 
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I N D E X  O F  I NVE NTI O N S  
FOB WHIOB 

L e tter. Patent of the United State. were 

Granted In the Week endinlr 

March 2. 1875, 
A N D  EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents . l 

Apron supporter, W. II .  Chipley (r) . . .  . . • . . . . . . . .  6,310 
BRg fa"tener , A .  M .  �Hller . . . . . . . . . . . . . . . . . . . . . . . . .  160,458 

Bag holder, L .  Crofoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 300 
Bale Ue, W. A. Jordan . . . . . . . . . • . . . • . . . . . . . . . . . . . .  160 , 381 
Bale tie , G. N. O.good . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,3.J5 
Bath, Turkish Rnd vapor, H. S. Firman . . . . . . . . . . . .  160 ,412 

Bed bottom, D. C. Kellam . . . . . . . . . . . . . . . . . . . . . . . . . .  160,439 
Bpd spring connection , A .  C .  McMains . . . . . . . . . . . .  160,�74 

Belt shifter, T. H. Cr.ne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,259 
Elll llle, R. H. HolIman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160,323 
Binder, temporary, A . A. Goldsmith . . . . . . . . . . . . . . .  160 . 419 

Bit" rubber·covered, Y. J. Nodine . . . . . . . . • . . . . . . . .  160,344 

Bit stock , W. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,365 
Boot heels, making, W. Stevens . . . . . . . . . . . . . . . . . . . 160,481 
Boot heels, trimming , W. H. Rounds . . . . . . . . . . . . .  160, 288 

Bottle stopper, T. J. Holme • . . . . . . . . . . . . . . . . . . . . . . .  160, 325 
BottUng aerated liquids, H. E. Clinton . . . . . . . . . . . .  160 ,894 
Brick machine, E. De shler . . . . . . . . . . . . . . . . . . . . • . . . . .  160,810 
Bru.h, sho e ,  A. McElrath . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,400 

Bucket t earthen, W. F. Towns . . . . . . . . . . . . . . , . . . . . . 160,486 
Burner, stove vapor t F. Rosengren . . . . • . . . . • • • . . • • 160,282 
Burner, lamp, W. McKinley. . . . .  . .  . • •  , . . . . . . • • • • •  , 160,451 

Butter worker, F. B. Aldrich . . • • . . . . . • . . . . . . • . . . . . . 160,293 

Button fa.tenlng, J. H. Keating . . . . . . . . . . . . . . . . . . .  160,382 

Cable stopper, D .  G. Thomp.on . . . . . . • . . . . . . . • . . . . •  160,368 
Calendar, J.  J .  Caulon . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  160,891 
Cam s ,  turning patt.ern, W. Tucker . . . . . . . . . . . . . . . .  160,866 
Candlestick , W. Kl1burn . . . . . . . . . . . . . . . . . . . . • . . . . . . .  160 ,384 
Candy mixing machine, S. F. Whitman . . . . . . . . . . .  160,494 
Cap, M .  Mendel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . .  160,452 

Car brake, L. T. Hay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 428 
Car brake, G. M. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . 160,269 
Car brake, 8oohodo snd Luxa . . . .  ' 0  • • • • •  0 • • •  0 • • •  0 .  160 ,477 
Car cOllpIlng, C. r. Bake . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,294 
Car coupling , () . T. Baker . . . . . • . . . • • • . . . . . . . . . . . • . .  160, 295 
Car coupling, B. F' . Cadenhead . . . . . . . . . . . . . . . . . . . .  160, 388 
Car coupl1ng, Hoo!,es and Smith . . . . . . . . . . . . . . . . . . . .  160.8'./6 
Car coupli ng, "\V. C .  Scoles . . . . . . . . . . . . . . . . . . . . . . . .  160,478 

Car, fretght, �anl and Sibley . . . . . . . . . . . . . . . . . . . . . . . .  160,468 
(Jar ' wheeL G .  Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,462 

Car�, apron for stock, C. R. Jones . . . . . . . . . . . . . . . . .  160,329 
()arbnreter, etC' . ,  H. J. Fergu�on . . . . . . . . . . . . . . . . . .  160,410 

Carriage, hand, W .  O. rIllstead . . . . . . . . . . . . . . . . . . . . . 160 ,487 
Carriage painter' s easel,  A. Hogue . . . . . . . . . . . . . . . .  160,324 

Cartridge ,  D. C. F.rrlngton . . . . . . . . . . . . . . . . . . . . . . .  160,268 

C.rtrldge holder, N. S. Goss . . . . . . . . . . . . . . . . . . . . . . . . 160,420 
Cartridge shell holder, Holabird and Park •. . . . . . . .  160,432 
Chair backs, molding, J. Lemman (r) . . . . . . . . . . . . . .  6,312 

Cheese safe, W. P. Quackenbush . . . . . . . . . . . . . . . . . . .  160 ,467 
Churn , Gporge and Stutzman . . . . . . . . . . . . . . . . . . . . . . .  160 ,418 
Churn , J .  'V. Simmon!:; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 288 
Churns, et(' . ,  motor for , H. Odell . . . . . . . . . . . . . . . . . .  160, 461 
Chute reverser, drop, (;l'owthers and Wiikina . . . . .  160,008 

Clgar·bu nehlng machine , J .  BattiS, 2d . . . . . . . . . . . • .  160,380 

Cigar machlne, .J . WettsteIn . . . . . . . . . . . . . . . . . . . . . . . .  160, 432 
Clothes and qu11ting fram e ,  M .  Church1 1 L .  . . . . . . .  160 ,806 
Clotbes frame, C. F. "mUll . . . . . . . . . . . . . • • • • . • • . . • • •  160 , 359 

Clothes Une .upport, J .  �. FuUer. . . .  . . . . . . . . . . . . .  111O,81� 
Clutel. , friction , E. S .  )1 . Fern.ld . . . . . . . . . . . . . . . . .  160,264 

Cock , gage, T.  J .  �ottinghalll . . . . . . . . . . . . . . . . . . . . . .  160 , 459 

Coffee rORster, G. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HiO, 384 

Colter, A. )1. Davis . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . .  160,309 

Vooler, beer, J .  B .  Webl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,291 
Cooler, milk , McE wan and lHbeou . • . • • . • • • • . . . • • • 160,273 
COPller, tinning sheet. , W. Jenkins . . . . . . . . . . . . . . . . .  160,328 

Corn sheller, S. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . .  160,342 
Cotton gin , BuckUn and Stearns . . . . . . . . . . . . . . . . . . .  160,302 

CultiYat,or, P .  D. Roquemore . . . . . . . . . . . . . . . . . . . . . .  160.3..'3 
CulUYator teeth, grasf', E. Leonard . . . . . . . . . . . . . . . .  160,444 
Curtain fixture, S. H. Pblnney . . . . . . • . . . . . . . . . . . . . .  100,278 
Dental engine, Edson and E vans . . . . . . . . . . . . . . . . . . .  160,406 

Diamonds In dr!lls, setting, C. A. Terrey . . . . . . . . . 160,484 

Dish, .Irtight, P. Sbaw . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  160,286 
Door check , G. Roylc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,285 
Door cbecks , etc . ,  attaehing rubber to, J . Shep.rd 160 ,476 

Door plate , B. D. Steven" . . . . . . . . . . . . . . . . . . . . . . . . . .  160,482 
Dough.kneadlng board , L .  L .  Black . . . . . . . . . . . . . . . .  100,254 
Draft regulator , J. Woodrnff . . . . . . . . . . . . . . . . . . . . . . .  160, 198 
Drll!lng machine, portable, �l . Stephenson . . . . . . .  160,:361 

Elevator, H. J. Heedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 469 
Engine, osc!1lating, G .  G. Lobdel1 . . . . . . . . . . . . . . . . .  160,447 
Engine, reCiprocating steam, G. B. Dlxwell . . . . .  160,311 
Engine, pyrometer, G. B. Dlxwe\1 . . . . . . . . . . . . . . . . .  160,400 
Engine, pyro-Indlcator, G. B. Dlxwell . . . . . • . . . . . .  160,401 

Engine reYer.ing Unk, J .  Simpson . . . . . . . . . . . . . . . . .  160,358 
E qual1zer, draft, L .  J .  Seely . . . . . . . . . . . . . . . . . . . . . . . . 160,355 
Faucet, F. Messmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,275 

Faucet, J.  D. Seagrave . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  160,854 
Feed·cuttlng machine,  W .  J . •  Jon .. . . . . . . . . . . . . . . .  1110,380 
Fifth wheel, Ba.rra('lough and PrJt('hard . . . . . . . . . . .  1 60 , UJ3 

Fire esCtlpP f"levator, ThomaH and .Toern� . . . . . . . . .  l00�485 
Fire Rhleld, J. �1 . .John.on . . . . . . . . . . . . . . . . . . . . . . . . .  1611,436 
Flue cleaner, W .  O. Pike . . . . . . . . . . . . . . . . . . . . . . . . . 160,279 

Fruit dryer, H. J. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,877 

Fruit dryer , T. C. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . .  160.871 
}'rult gatherer, M .  McDevlt.t . . . . . . . . . . . . . . . . . . . . . . .  160,&11 

Furnace for burning petroleum , C. H l1bert . . . . . . .  160 , 267 
Furnace, smoke -commmlng, Argerhrlght et Of . . . . 160, 878 

Furnaces, regulating afr to, T .  S. Prideaux . . . . . . .  160,466 

Furnace dampen;; , J. Woodruff . . . . . . . . . . . .  160,496 ,  160,497 

Furnace steam jet., G. Bteele . . . . . . . . . . . . . . . . . . . . . . .  16H,480 

Gas exhauster, Hteam je.t, E. Rorting . . . . . . . . . . . . .  160,443 

GSH governor , H. J. Ferguson . . . . . . . . . . . . . . . . . . . .  160,409 

Gas machine , carbureting , A. C. Rand . . . . . . . . . . . .  160, 468 
Uas regulator, A. Hlckenlooper . . . . . . . . . . . . . . . . . . . .  160,480 
Gas retorts,  charger for, J. West . . . . . . . . . . . . . . . . . .  160,400 
Grain conYf:yer, W. Stant.on . . . . . . • . . . . . . . . . . • • • . . . .  160,479 
Grain sampler, F. A .  Furst . . . . . . . . . . . . . . . . . • • • . . . .  160,416 
Grape and.fiower picker, L. B. Snow . . . . . . . . . . . . . •  160,860 

Grat e ,  shaking, J .  Mahony . . . . . . . . . . . . . . . . . . . . . . . . .  160,272 

Hammer, drop, N .  C. St11es . . . . . . . . • . . . . . . • • . . . . . . • •  160,488 
Harness snap, C. E:Haynes . . . . . . . . . . . . . . . . . . . . . . . .  160,266 

Harrow, sulky, J. Kimball • • . • . . . . . . . . . . . . . . . . . . . . . .  160,835 
Harvester sheaf dropper, S. G. King . . . . . . . . . . . . . . .  160,270 
Hem folder, hand, F. Henry . . . . . . . . . . . . . . . . . . . . . . . .  160,4:19 
Hinge, double reYerslble, E. Halsey . . . . . . . . . . . . . . .  160,425 

Horse co\1ar, L. W. Hnrl>augh . • . . . . • . . . . . . • . . . . . .  160, 818 
Index, A. J. J ones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 .487 
Index, C. Virgo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,867 
Knitting machine, weft thre.d, C. L. Spencer . . .  160,478 
Lamp extinguisher ,  W. T. Wood . . . . . . . . . . . . . . . . . . .  160,499 
L.mp for Ughtlng:and heating. E .  A. Rlppln gille . 160 , 832 

Lamp bolder, J. D. Pierce . . . . . . . . . . . . . . . • . . . . . . . . . .  160,465 

Lap board, W. F. Mitchell . . . . . . . . . . . . • • . . . . . . . . . .  160,455 
Lawn sette e ,  H. fl. Gratz . . . . . . . . . . . . . . . . . . . . . . . . . . .  1110,421 
Leather, manufacture of, H. and C. Klemm . . . . . .  160,440 

Lock, ,.;eal , J. Kinz�r . . . . . . . . . . . . . .  160 , 3&) ,  lr.o,337 , 160,338 
Lock. se.l,  Wbeeler a n d  Latrrer . . . . . . . . . • . . . . . . .  160,493 
Loom sbeddlng mechanl.m, G. Cromllton (1') . . . . .  6 , 814 
Loom .huttle guard , J . L. Dow . . . . . . . . . . . . . . . . . . . .  1 60,261 
Magnet for relays , etc . .  'f. A. Edison . . . . . . . . . . . . . 160,405 

)[atcbes, making, Mc C .  young . . . • . . . . . . . . . . . . . . . .  160,376 
Mattreflses ,  stuffing, Spurgi n and Freenum . . . . , . . .  160,289 

Meellan1cal movement, Hart and Scott . . . . . • • • • . . . .  160, 427 

Medical compound, J. M. Adamson . . . . . . . . . . . . . . .  160,251 

Metal roll!ng machine, J. Holme .. . . . . . . . . . . . . . . . . . 160,483 

]\[etalo with metal , coating, !. Adams, Jr. (r) . . . . .  6,318 
M!lJ , cider, E. Curtiss . . . . . . . . . . . . . • • • . . . . . . . . . . . . . .  160,891 

;I[!1lAtone balance, H. C. Byram . . . . . . . . . • . . . . . . . . . .  160,804 
M!1lstone balance , C. F; . Goshert . . . . . . . . . . . . . . . . . .  160,�11 

Mining, apparatus for, Buechley .n{\ Thorn . . . . . .  1m, !103  
Mltten , .J . H .  Peabody . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,4&1 
Moldlng maehlne, G . W. Wetmore . . . . . . . . . . . . . . . . .  160 ,491 

Mortising machine , W . I . l.udlow • . . • . . . . . . . . . . . . . .  160,&10 

�Iotor, H. Odell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lm,4fJO 

Motor, electric, D. ""Illtamson . . . . . . . . . . . . . . . . . . . .  1(,o,4f15 
Music leaf turner, G. L. D!mpfel.  . . . . . . . . . . . . . . . . . .  160 , 399 

Music leaf tnrner, E . A. ]'Iaedel . . . . . . . . . . . . . . . . . 160,4·t9 
�.11 plate feeder, W. H .  }'Iei<l . . . . . . . . . . . . . . . . . . . . . .  160,814 

Necktie supporter. B. F. Beall . . . . . . . . . .  , . . . . . . . . .  160,298 
Needle c.se , A .  Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,4H 

Pipe fittings, bolding, T. P. H.rdy . . . . . . . . . . . . . . . .  160 819 
PIpe, service coupler, L. S .  Ch.pman . . . . . . . . . . . . . .  160,800 
Pitman connection, G. W. Harrison . . . . . . . . . . . . . . . .  1110,426 
Planing machine , C. P .  S. WardwelL . . . . . . . . . . . . .  160,87'2 
Plantcr, corn , C. Berryman . . . . . . . . . . . . . . . . . . . . . . . .  160,882 
Planter, cotton seed , B .  F .  Cadenhead . . . . . . . . . . . . . 160 , S8� 
Plow , W .  Bradford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,885 

PlOW, sulky , W. B. Qulc" . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,2&1 
Preserving apparatuB, J. P. 8clllnitz . . . . . . . . . . . . . . . 160, 4,;J 

Printing press, ,,�. P. Ktdder . . . . . . . . . . . . . . . . . . . . . . .  160,3;{.'l 

PrunIng Implement, C .  �(111er . . . . . . . . . . . . . . • . . . . . . .  160,4M 

Pruning shears, .J .  Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  HiO,392 
Punching machine , J. B .  Sexton . . . . . . . . . . . . . . . . . . . 160, 4i4 
Purifier, mlddUngs, J. Rigby . . . . . . . . . . . . . . . . . . . . . . .  WO.3.'11 
Rack for holding stockings, D. K. Wertm.n . . . . . .  160,37S 

Railway rail j oint , C. B. Ph111Ips . . . . . . . . . . . . . . . . . . . .  100,277 
Ral1way signal. electriC, H. W. Spang (r) . . . . . . . . .  6 , 318 
nal1way Signal, detonating, F. l1!ckman . . . . . . . . . . .  160,431 
Rake, horse hay, � .  H. Bushnell . . . . . . . . . . . . . . . . . . . .  160,S,� 1 
Refrigerator, W. Graysou . . . . . . . . . . . . . . . . . . . . . . . . . .  160,422 
Refrigerator, I. Sl1.by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,357 
Refrigerator for pal1s, etc . ,  J. C. Jones . . . . . • . . . . .  160,4.18 
Regi.terlng machine, R.nd & Dupont . . . . . . . . . . . . . . 160,849 

Roofing tile , J. M. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 445 
Rudder for boom , sheer, L. W .  Pond . . . . . . . . . . . . . .  1 60 ,847 
Rule,  stair builder ' s • •  J. .1. Robinson . . . . . . . . . . . . . .  If10,471 
Saddle horse apparatus, A .  Hltt . . . . . . . . . . . . . . . . . . . .  160,322 
Salt and pepper boxe �, top for, G. D. Paul . . . . . . . . •  160t3.l�j 
Sash holder, .J . W. Reycrof!. . . . . . . . . . . . . . . . . . . . . . . .  160,41u 
Saw bene.h, adjustable, Hice & �rurklnnd . . . . . . . . . . lW,30jO 
Saw gummer, H .  J. Cordesman , Jr . . . . . . . . . . . . . . . . 160, 81-15 
Saw m111. L. W. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 34H 

Sawing machine, Boyd & Fox . . . . . . . . . . . . . . . . . . . . . .  160 ,256 

Sawing Ill.ohlne , C. H. Mayo (r) . . . . . . . . . . . . . . . . . . .  6 , 31. 

Scaffold, J .  A .  Shannon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,475 

ScalcEl, platform, L. D. Bt>rry . . . . . . . . . . . . . . . . . . . . . . .  160,3R1 
Screw plate, G. R. Rtcti'lon . . . . . . . . . . . . . . . . . . . . . . . . . .  160,862 
Seaming machine , 'V . •  1 .  U OI·don . . . . . . . . . . . . . . . . . .  160,265 
Sette e ,  lawn , H. H. Gr.tz . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 4�1 

Sewing machine ca/o)tcr, Muther & HentHchel . . . . . .  1 60 . 27f: 

Sewing machine, hat, R. Eickemeyer (1') . . . . . . . . . . .  6,31 1  
Sewing machine marker, H .  C .  Goodrich (r) . . . . . . .  6, :-Ut; 
Ships ,  tower for Ught,  l'. D. Trencbard . . . . • . • . . .  160,290 
Shirt, G. R. Eager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,812 
Shoe brush , A. Mcl';lra th . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 450 

Siloyel. I .  Munroe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 3.J R  
Shutter worker, .J . Ront�all . . . . . . . . . . . . . . . . . . . . . . . . .  160,25 5  
Slate,  transparent,  t' .  C .  Shepherd. . . . . . . . . . . .  . .  160, 287 

Smoke couductot", etc . •  Brancher & Ring . . . • . . . . .  160,801 
Sod cutter , Hinkson & Hinckley . . . . . . . . . . . . . . . . • . . .  160, 821 

Sp.rk arrester , A . Mitchell . . . . . . . . . . . . . . . . . . . . . . . .  160,4fiti 
Spinning, bobbIn for, ,J . Blrkenhead . . . . . . . . . . . . . . .  160,8H:1 

Spooling macblne, J. W. We"!. . . . . . . . . . . . . . . . . . . . 160.292 

Stockings, rack for, D. K. 'VertnuHl . . . . . . . . . . . . . . 160, S7g 

Stove grate , W. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,3,1 , 
Stove, heating, �f . A, Cushing . . . . . . . . . . . . . . . . . . . . . .  160,39'< 
StQve l id I1fter, R. R. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,29. 
Stoye pipe coupUng, R. R. B�ll . . . . . . . . . . . . . . . . . . . . .  1r.6 ,29� 

Stove pipe damper, R. �L Breckenridge . . . . . . . . . . .  111O,3RG 
Straw cutter, W. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,410 

Swing, C. H. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,8'0 
Switch-locking device, Toucey et al • . . • . . . . . . . . . . . .  160,3M 
Tea and colfee pot, 1.,1.  Evans . . . . . . . . . . . . . . . . . . . . . . . . 160,4I)S 
Telegrapb solution, chemical, T . A .Edlson .I60,402, 3 , 4 . 

Telegraph prI"tlng, A. A. Knudson . . . . . . . . • . . . . . . .  160 ,44.2 
Tf"legra]th sounder, et(� . ,  D .  F .  Leahy . . . . . . . . . . . . .  1fiO ,2i1 
Telegraph Rounder , �f . F. "·e��man . . . . . . . . , . . . . . . .  H:O,S74 
ThraRhing machine, Harrl�on & RlIrhanan . . . . . . . . 160,320 
Tirket �lasp, M. Dhmey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,260 
Torch, policeman's,  Clark et at . . . . . . . . . • . . . . . . . . • • • 160,800 
Toy alTOW shooter, J .  H. Wale .. . . . . . . . . . . . . . . . . . . .  160,869 
Trap, hog, Cooper & Hiatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 807 
Type matrIces,  .J . Greene . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 4� ;;; 
Umhrell., .J . J. Eubank . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 , 401 
rmbrella stand, 1, . E. Ladd . . . . . . . . . . . . . . . . . . . . . . .  160.s.q� 
Valve , balanc.ed, .1. A .  Hlltrhinllon . . . . . . . . . . . . . . .  160,327 

Vegetables , etc . , digging. T. I •. Wpl>Mer . . . . . . . . . .  160,4�9 

Veblcle , spring . J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  160, 488 
Veblcle wheel , A. ,J. Hodges . . . . . . . . . . . . . . . . . . . . . . . 160 ,268 
Vent11ator, windo w ,  G. :'\lchoJ.on . . . . . . . . . . . . . . . . . .  160,45l; 
Vessels , ralslng sunken, H . F. Knapp . . . . . . . . . . . . . . 160 ,441 
Wagon bOX, I. S. CI.wson . . . . . . . . . . . . . . . . . . . . . . . . . . .  160,258 
Wasblng macblne , .J . K. Alwood . . . . • . . . . . . . . . . . . .  1 60 , 2:;2 

WashIng macblne, J. T. Forbe s  . . . . . . . . . . . . . . • . . . . .  160, 418 

W •• hlng machIne , A. G. Huey . . . . . . . . . . . . . . . . . . . . .  160,435 
Watch case spring. G. W. Wadsworth . . . . . . . . . . . .  160,3M 
Water closet valve, ,J . Farrell . . . . . . . . . . . . . . . . . . . . . .  160, 818 

Water meter, BaH & Fltt" . . . . . . . . . . . . . . • . . . . . . . . . . .  160, 879 
Water wheel, S. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . . . 160, 85tl 
Water wheel chute, ll . B. lfoomaw . . . . . . . . . . . . . . . . 160,457 
Whalebone, stralgbtenlng, W .  H. Ferguson . . . . . . . 160 , 411 
Whltl!etree cUp, J. A .  ElUs . . . . . . . . . . . . . . . . . . . . . . . .  160 ,262 

Window s11\, ,J . L. Rowland . . . . . . . . . . . . . . • . . . . . . . . . .  1110 , 284  
Wrench, pipe,  C .  H .  }·ulmer . . . . . . . . . . . . . . . . . . . . . . . .  160, 415 

DESIGNS PATENTED. 

8 , 180.-Snow CARD . -J .  Fuld , New Vork city . 
8 , 181 & 8 , 132 . - STATUARY . -J .  Rogers, New York city.  
8 , 1 38  to 8,1R5.-Snow CASEH.-L. Wiegel, Cincinnati , O .  
8 , 186.-FOl'NTAINB .--J . W .  Fiske, New York city . 
8,187 . -VA8E , ETC . -J . Hoare , Corning, N. Y .  
8 , 188 to a , 100. -0rr, CLOTHR.-C. T .  �[eyer € I  al. 
8,19 1 . -�oDA WATRR ApPARATUB .-F. H . Shrpherd et al. , 

Lowell , Mas" . 

8 , 192 . -CARPET.-T. J. �tearn H ,  BOfoJton, �fas� .  
8 , 193. -DBNTAL �TA"J).-S.  R .  White, Phlladelph la, Po . 

TRADE MARKS REGISTERED. 
2 ,262 .-W.! SBING PownER . -Corbett & Co . ,  Chicago, Il l . 

�,26:l.-WnB.'T FOoD .-Durkee & Co . , New York cltr . 
2,264. -){EmcINE .-Gowdey & Co . , New York city . 

2, "I';;; .-PICKLES, ETC . -Heinz & Co . ,  Pittsburgh, Pa . 
2 ,266 . -WATCHR�.-.J .  W. Tu cker, San Francisco, Cal . 
2,26i .-COTTON �iAcHIl!B8 . -R . H . Allen & Co . , N .  Y . dty . 
2 , 2AA . -LINIMENT .-C. COUCh, New Hayen, Conn. 
2 , 26!). -GLOYEs.-Harrls Brother8 , New York city. 
2 ,270. -POULTRY FooD .-Sberwood & Co . , Hartford , C t .  
2,271 .-BoKNETFl ,  ETC.-� . C. Talcott , Ashtabula, Obto 

2,272.-FA" A . - � .  C .  Talcott , Asbtabula, Ohio.  

2 , 273 .-HATS, ETC.-S. C .  Talcott, Ashtabula, Ohio . 

2,274 .-FBUIT :MILLS,  ETC .-Hfgganum M't'g.  Co . ,  COlIll . 

SCHEDULE OF PATENT FEES. 

On each Caveat . . . . . . . . . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 

On each Trade mark • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821) 
Ordnance, breecb· loadlng , B. B. Hotchkls' . . . . . . .  160,4&1 

On filing each appUcatlon for a Patent (17 years) . . . . .  811i 
Organ attachment, reed, J . R .  Lomas . . . . . . . . . . . . .  160,44R 

Organ tremolo , re�d, L .  K. }<'uller . . . . . . . . . . . . . . . . . .  160,�16 On I.sulng each original Patent . . . • • . • • . . . . . . . . . . • . . . .  820 

Organs, etc . ,  pedal att achment for, R. Burdett . .  160,251' On appe.1 to Examiners· In· Chief . . . . . • • • . . . . . . . . . . . . . .  tnO 
on appeal to Comml.sloner of Patents . . . • . . . . . . • • • . .  820 Oven, baker' s, .J .  Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160.424 

Pan , housemaid's.  E. C .  Woostel· . . . . . . . . . . . . . . . . . . .  lm,500 
Paper bag machine ,  W. Llddell . . . . . . . . . . . . . . . • . . . . •  160,446 

Paper ,  cutting wet, J. Eachus (r) . . . . . • . . . . . . . . . .  6 , 815 
Paper, pasting wall, J .  Worley . . . . . . . . . . . . . • . . . . . . .  160,875 

Peat-molding machine, Bocquet & Benard . . . . . . . . .  160,300 

Pianoforte action, nprlght, C. E. Roger • . . . . . . . . . . •  160.281 

Planofort� name board, Behning & Dlebl . . . • . . . . .  , l00,29� 

On application for Rel.sue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  830 

On tiling a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On an application tor De.lgn (S� yean) • • • • • . • • • • • • •  810 
On applleatlon for Design ('l yean) . . . . . . . . . . . . . . . . . . . 811i 
On appl1catlon for Des1i!ll (If reart) . . . . . . . . . . . . . . . . . .  830 

© 1875 SCIENTIFIC AMERICAN, INC



APRIL 3, 1875·] 
CANADIAN PATENTS, 

LIST OF PATENTS GRANTED IN CANADA, 
MARCH 1 to 6, 1875. 

4 .44-i.-L. B. Doan. Yarmonth. Onto Adjuotable Stove 
Pipe Shelf. March 1, 1875. 

1 .441i.-J .  Thompoon. Cre.tlIne. Ohio, U. S. Face Teoter 
for MIII.toneA .  March 1 . 1875 . 

4,446.-Wm. Trabue , LouI6y\ll�, Ky . ,  r. B. Needle ma· 
chine. March 1, 1875. 

4.447.-E . R. Yentzer, Ottawa. III . .  n. fl. Pantaloon 
otar. . March I, 1875 . 

4 ,448.-T. Prior, Cu.rroltown, Miss . ,  U. S. Churn . March 
1. 1875 . 

�,449.-D. F. �!o.man. Cheloea. MaRs .• U. S. Steam Heat· 
er. March 1, 18i5 . 

4 , 450.-E .  Davids and C. K . •  Jones, Bronte, Ont . Fumi­
gating and Flre·Llghting Coal 011 Can . March S .  1875 . 

4.451 .-Wm. J. Manche.ter. Jr. , Stlttovllle. Ont o Fold· 
ing sash window. March S, 1875 . 

4,452 .-C. A. Shaw. Boston, Mass . •  l; . S. Oxldtzed Lamp 
Wlok . March 8. 1875 . 

·1 ,45S.-J . G. Taylor et "I., Port Huron, MIch . ,  U. S .  
Exten.lon FIre Ladder. March 3, 1875. 

4,454 . -H .  Nell.on, Toronto City , N. Y .• L. H. Gravity 
Battery. March 3. 1875 . 

4,455.-H.  E . C."graln et al . •  Quebec. P. Q. IllumInatIng 
Oa. MachIne . March S, 1875. 

1 , 406.-C. C. Jorde.on. �Iontreal. P .  Q. Revolving gcrew 
Wlndla... March 4 . 1875 . 

4 ,457.-H. Bolton . Eltzabethtown. Ont. Dog Power. 
Marrh 4. 1875 . 

� , ";9.-A. Trumble et al . •  Ottawa. On! . WashIng Ma· 
chine. March 4, 1875 . 

4 .459.-R. P. Spice . 21 Parliament .treet, We.tmln.ter. 
Eng. Ga. Apparatu. .  March 5. 1875. 

4.460.-F .  P. Laubach. Cata8auqua. Pa .• r:. S. Water 
('oolt'"r. :March 5, 1875 . 

4 .461 .-J .  S. Royce. Cuylervll1e .  N. Y . • IT. S. Harve.ter. 
)larch 5. 1875 . 

4 .462.-D.  Moodie . Bell's Cornel', Ont o Potato Digger. 
March 6. 1875 . 

4.4M.-W. Harris. Danvllle. Vt . •  U. S. Stereoscopic 
Camera. March 6,  1875 . 

Back hire - - - - - - ,1.00 a line. 
In.ide PllII'e - - - - - - ." Ii cent. a line. 

lrnqramngs may head advert18ement8 at the same roU 
per line, 1Yy mwBUrement, ClIl the letter prm. Adrer­
t1Bementa mllBt be received at publication QfJ/£e C1Il 
wrty ClIl F'rIdaIl mQT1ling to avpear in next 188Ue. 

Unrivalled Scientific &. 
Practical Books. 

Hand Dook of ChemiStry. By Leopold Gmelln. 

f{�:l���.�
y 
f.I:�J�n�filMit7it.�:�: . . .  ����i'i�.m 

mementB of Chemistry. By M. V. Regnault 
Translated from the French hyT .Forre.t Betton.M.D., �1I:����8:"ifl:,f. ��h�lm�a
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umes, �VO " clotll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7 .50 
A General Treatise on the Manufacture of Every 

De.crl�tlon of Soap : CompriSing the ChelDl.try of the tr;.;. rh�
h
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sauce . illu.tratef. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10.00 
.'\. Practical Guide for the Perfumer. By Prof. H. 

Dn&R8uce . 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.00 
A Practlcal Treatise on the Fabrioation of Matches, 

Gun Cotton and Fulminating Powders. By Prof. H .  
Du •• auee . 12mo: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $8.00 

A General Treatise on the Manufaoture of Vine­
gar . By Prof. H. Du.sauce . Illustrated. &vo . . . .  $8.00 

A Practical Manual of Chemical Analysis and As-
rr.rg��/·:n�Pf�

I
'b�.\O I��� !�':tn�;�t.
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�;b:ro"ngg� 

Dietz and Mallet. American edition. Edited, wIth �':,;� •. ��� .��. �.�':".��. ��. ���.?::'.�: ��:� .. �: ��.��� 
A Treatise on the Manufacture and Distillation of 
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nle . M.D. Illu.trar.\d by 14 folding plates and .everal 
wood engravings. 743 pp. BYo . . . . . . . . . . . . . . . . . . . .. 10.00 

Chemical Analysis-Hand Book of Mineral Analy­
RI. . By Frederick Wohler, Professor of ChemlstI'Y In 
the Unlve ... lty of Gottlnf,en. Edited by Henry B. N .... 
:ghnk"°{:::l���� ii'o

e
,:, �� �n lWi1s�:���la��:�:)t 

ume. 12mo. By mall. hee of po.tage . . . . . . . . . . . . . .  $8.00 
Mineralogy Simplified. A Short Method of Deter-
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from the 
I
SRt\';erman EdItion of F. Von "llobell. with an 
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ment of Agriculture. in one volume. 12mo . . . . . . . .  $2.50 
or The above. or any of my Books. sent by maU, free 

.t,.lostage. at the pUbllcatl01rlc.e •. 
ANb ns"&�¥.�rWI

a
6��8tJ:.-��g�:, �:;'.�:-n��e¥o ODY one who \\'111 furnish hI. address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET. Philadelphia. 

WANTED-Oue 21 in. Swing Lathe, to tum 
15 ft. long. One 60 In . Swing Chuck Lathe. heavy. 

OQe DrUi Pre... One 8 foot Planer. All second hand trdt cla.ss Tools, and in complete order . 
P. O. Box 50. E. A. WITHERS. Marietta, Ga. 

WOODRUFF & BEACH ENGINE-Cylinder 
18 In .xS6 In. ; Variable Cut·oll by Governor ' Pul­

ey 1 4  ft . •  22 In. face ; Stone Coping. Foundation BOltSt 
&C. .. In Rplendld order. " Can bil removed May 1st. Sola 
only on account of increasing power. Can be BeeD mn-
nlng. Prlee �,OOJ. Apply to Jj�!W:i;,��fJr'k. 
THE I. a new device by which grain bag. are 

qul.kly and .ecurely tied . State right. for B A G gale .  Agent. wanted. Addre •• 
TIE SCOTT WELL��'a?p;'?f.N . H. 

Machinist's Tools. 
Enlrtne Lathe.. Planers, Upright DrillS, Hand and 

OhncKlng Latche •• Boring Machine •• and other tools of 
Ileavy weight., llrst class stock and workman.lllp. Price. 
to suit tbe times. Send for Illustrated Catalogue. 

LATHE & MORSE TOOL CO •• Worcester, Mas •. 
E.M:--MAYO'S PATENT BOLT CUTTER, 
... Send tor lUustrated ClrCulal', Cincinnati. Ohio 

2 2 1 

TRADiJjGINl TO M4�� u �iivery word' 

Nol.ele.s In operation-Perfect MONEY In workman.hlj>-ilIl light pam 
of CIIBt Steel.. 

' 1  I r. O N O I I I I  I l l l r::l� W k v u u f.i  I ,  

l . .  Rr 4 A1S & G/�ftJFP � 
THE Union Iron Mills, Pittsburgh, Pa. 

The attention of En!dneer. and Architects I. called 
to our Improved Wrought:rron Beam. and GIrders (pat· 
tented) , In which the compound weld. between thO stem 

:�d�I�,;:U���:�� �����rI'��
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pared to furnl.h all .Ize. at terme as favorable as can be 
obtatned el.ew!lere. For descriptive lithograph addre .. 
Carnegie B�th_�rs & Co .. ullIo�I!:<>��l1s._Pltt.burgh •. p� 

The Toll-Gate 1 Prize Plcture .ent free ! An 
• Ingenious gem 1 1i0 objects 

to llnd I Address with stamp. E. C. ABBEY, Buftalo. N.Y. 

T H E  E C L I P S E  
Combine. more good points than 

any otber 

WATER WHEEL 
IN THE MARKET. 

Illu.trated catalogue. free. 
STI!, WELL & BIERCE . M'F'G CO., 

DAYTON. OHIO. 

FOR 8AL�A Valuable Patent Right, covering 
the State. of WisconsIn , MIchigan. New York. and 

New Jersey. For particulars. addre •• (with stamp) M R .  ALBERT REYNOLDS. Brooklyn Center. 
Hennepin Co . ,  Minnesota. 

Barnes' Foot-power Scroll 
Saws and Lathe. 

THO U8.AND8NO W U8ING THEN. 
M .. "Y who 

Read thl. letter : EDOM. OUIO. Dec. 10th , 1874. 
MES." •. W. F . ..  JOHN BARNEs-Gents : • •  I thlnk ��f 1,1� y�Ou ���
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have not had .teady work for I t ;  but the llrat job that I 
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cost me ten dollars <,lO)-lumber. llibor. and all ln.l'indea 
-making a prollt equal to the cost of the rnaehlne. At 
another time I made ten dollars f,10, In llve hours; and 
at another. eight ($8) In the .ame time. Last week. I 
sawed out a large panel bracket (the factory men wanted 
to charge me one dollar for� and nailed it up ready fOf 

�B;ul3 �:��\��.;����;S d�08� �e�����t !,btch• you see, 
I am re.pectfully YOllrs, A .  F .  GEANQUE .  

LUDLOW VALVBS. 
FRED. STONE & CO . . S Park Pl&ce, New York. 

Ev/Jry Engine Indlcated. and 
valve corrected to !dve the high­
est attainable result • .  
Warranted 8u£rlOr to any 

::k-er.'
rtable nglne In the 

Send for PrIce List and Ctr· 
culal'. 
HERRMAN & HERCHEL­

RODE M'F'G. CO. , 
Dayton, Ohio 

PORTABLE STEAM ENGINES, COMBIN 
Ing the maximum of emclency I durability and econ amy, with the minimum of weight and prIce. Tiley are widely and tavorably known, more than 1,000 belllg In. use. All warranted aatlsfactory or DO l&Ie. De.crlptlve circulars 'I!�k°J.

aB�i\c��'b;:tdffo��sLawrence. Man. 

HEATER & FILTER 
'Stillwell ' .  Patent.) 

PREVENTS SCALE. 

SAVES FVEL, 

INDISPENSABLE 
TO A" 

Economical Ulle of Steam. 
lllu.trated pamphlet free. 

STILWELL & BIERCE 

M'F'G CO. 
DAYTON, OHIO . 

'?9!.:��;�� � � for making sm«i 
MOdel Steam Il.ngtne. 1� In. bore. S In. stroke. price ",. 
dl
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e�tYle aa cut: 
GOODNOW & WIGHT�. 2S Cornhlll. Boston. Man. 

Ladles at Home 
And Men who have other bUSiness, wanted as agent •.  Novel f,lan •• I'leasant work, QOOD PAY. Send Socen! 
���'::;e.��CU�k. 

TIIlO GILU'IDO COHPABY, S9-41 

THE 

Shapley Enline, 

Seeds and Bulbs. 
I L L  U S T R A T E D SPRING CATALOGUE 

FOR 1875 
NOW READY 

sent. with a .J)eC!men copy of The American Garden. T H B I M P  R 0 V E D a new Illu.trated Journal of Garden Art. edited by 

NIAGARA S T E A M P U U P, Jam ... Hogg, on reeeA�1��ns&'Wt:. co . . Seedsmen .Ill 'l8 Fulton St . •  Brooklyn, N. Y 

W 
ta lo  rl PearI Bl., BrookZ",., N. Y. $77 A WEEK to Male aoo l'em&le Agents. In tlle.r Manufactured IOlely D1 locallty. Co.t.:N@THING to try It. PRrtlcula . Hubbard & Aller. . FREE . P. O. VICKERY & CO . •  Augu.ta. Me. 

Why Go West p Send for 30 page MARYLAND 
ENGINES AND BoILERS, ' farm cataloguefree. County 

P .. T7� .. m. .. #¥ '  oJ TT. map with every town. road . rlve'l.school. churcb .. !DiIl, """"'1I8,OIW.O.I -'IITI{J an", .u.atnger8 &c . •  2Oc .  J .  F. MAl'<CllA, Easton, Aid._ 
a Specia,ltll. 

BAKER'S 
Rotary Pressure Blower, 

Warranted superior to any other, Rotary or Reclpro<'.a­
ting, T. WILBRAHAM & BROS. 

IIS16 Frankfo�tLA"8��PHIA. 

$5Q PER WEEK in an honorable business. 
• The Shaker Sa.h Balance I • •  elllng rapidly. 

e.pecla Iy suited to Builders and Carpenters. Agent. 
wanted. Circulars free. SampleR 11 . 

W. J. McGOWN. South Union. Ky. 

FOR SALE-A Valuable Collection of Minerals 
and SheU •• the properly of a sclentillc �ent\eman of 

New York. recently d
�l1;�tiE:l-![��cik"i.i4�ddre •• 

New York Poot omce. 

MAOBINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
HANGERS. PULLEYS COUPLINGS BELTING. "C &c. Send for nliistrated batalogue and t-rice LIst. 

G E O R G E  P L A C E  & C O . , 
121 Cbalnben " lOS Beall. Btl., N. Y. City 

Ladl'es Can make 15 a day In their own orclty town. 
Addres. ELLIS M'F'G Co •• Waltham, Ma •• . 

In the next three month. to keep you a year. any unem­
ployed per.on between the ages of 16 and 60 .hould take 
an agency forTHB ILLt:STRATED WBEKLY, a large, spark-
��etl�::-'!ZI ':.'::u!r�

I
:Yh�I�P:[ A�2ps.?g�n�rl ·0¥�:8��: 

ful pIcture •• the other half containing the cholce.t read­
Ing matter. JAMES P ARTO", contributing editor. Llk� 
that great English paper. the LOll00n lllustrated News. It 
Is highll/ moral, but entirely un.ectarlan and non· polltl-r��· efu���f ; r::e l�c;����
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IT GIVES AWAY extra each week. a large 
, engravIng (52 In a year) 

size. 17XS4 Inches. These are exquisIte fac..imile8 of the 
finest steel engravings, on heavy tinted paper, with mar­
gins suitable for framing, and are tr-uly a fine art gallerll 
ecerl/ I/ear. Be.lde'!. each sub.crlber Is presented with 
the chromo U Gold lI-tsb, Fruits and Flowers.::' size 2x2X 
feet. In 27 011 colors. I?alnted by namsey. lVOt onlv the 
largest andjlnest premzum ever given, but the m08t won­
fUrfulll/ beautiful chromo ever p,·oduced. It Is ju.t the paper hlor whic}" e'l.lerybody hall been waiting-larger and dner t an any other, at balf tbe usual cost . Its BUCCe86 (nearly 1.00J .ubscrlbers a day beIng receIved) proves this . So complete, 80 progressive, so full of useful 8S well 3S ente.rtainfng matter is this paper, that we venture 
to Qssert that to every thinking, observant Amer:lcan 0. year' • •  ubscrlptlon (co.t. $'l .50l Is. In actual , usefUl value. wortb llfty dollars. 

AGENTS ThIs c.omblnatlon Is unequalled . It I. . an In�tantaneOu.8 and p')'onounced iUC­ce8�. Every good American takes at lea.t one paper. of 
��!,,:.� 
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bargaIn-and thus suIts the hard tImes . fi .elfs Ifself. 
�::yq!���'t 1�!n°;:'a"fr�
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stamps for specimens and Uberal terms, with reports from 82'ents, subscribers. and preRS notices ; or, better yet, to save time. send $2.50 at once for 8 complete outfit and make $100 while lOU would otherwise be waIting. 
;�

u 
���e��r: 8�ti#�, o�l� t:l���ito�O;�l r�:n't��dg 

reafy occupied, Address all orders for specimenR, sub­
scriptions, or outfits to 

T, E. MO ORE, Publisher. 
P .  O .  Box 5450 . " l'

he I
Mg�\?�� �:�k�;': York. 

SiliNGLE & BARREL-MACHINERY 
EVART'S IMP. HEADING AND SHINGLE SAW STAVE CUTTERS .. ..JOINTERS. EQUALIZERS. ANl 

HEADING TURNEttS. 
BAI1.EY GAUGE LATHE-For turning all klnda han 
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Machinery, Steam Engtne. &c. Addre .. 
_____ --'T. lt�B�ii,EY &;y�!l_,_L�ckport. N . 'i  

AGENTS WANTED. 
!lfeno or women. $34 a week ; Proof 
furnish.ed. Business ple�antand honor. � able With no risks. A J6 page circulaJ 
andValuable Sarno!esfree ...... A postal­
card on which to send your address 
costs but o.pe cent Write at once to 

F. M. REED. 8TH ST., NEW YORK. 

WOOD. WORKING MACHINERY GEN. 
erally. Specialties. Woodworth Planers and Rlcll 

ard.on s Patent Imllroved Tenon Macblne •. 
Central. corner Union St:!. Worce.ter .... Ma ••• 

WlTHERBI RTJ'GG & IdCHARDSON 

PUNCHING For the Best and Cheap. 
AND est address THE STILES 

DROP PRESSES & PARF":3 PRESS CO., 

$60�$-90 
I MmDLB'l'OWN, CONN 

THE L1l:HIGH VALLEY 

Emery Wheel Co 
WEIS8PORT. P A  . •  
Manufacturers of 

a 

MACHINERY.-Manufacturers of Wood-Work­
In and Labor-Saving Machlner of all kind • •  ulta­a Ie for �arpenter' 8 and Joiner' s wor'k, are requested to .end Ill�·��S'��t

t
tl'Ef'j.

e
"cs�

c
��\.t�iie�

o 
Queen.land. 

Excelsior L/ltest Improvem",nt. Double Treadle. Inclndlng one 
� ��!:I::;-:it;��

t
& �::'��:J"w�� to the value at M. Speed, 800 

stroke. a mInute. Saw. 1� Inch 
thIck . Price. complete, Nine Dollar ... 

SMALL STEAM ENGINES. 
with copper Boller. to drIve light 
Lathes, Scroll Saws, "c. 100 Scroll 
WorK De.lgn. Free on receipt of 
.tamp. GEO . PARR, Buftalo. N. Y 

BANKRUPT'S SALE OF HORIZONTaL 
Bnd VertIcal Steam Engine.. Also new and second· 

baud Machlnl.t·. Tool.. !lend for circular at 
THE YALE IRON WORKS, New Hav" . Colll: . 

© 1875 SCIENTIFIC AMERICAN, INC



2 2 2  

Hack P8.ll'e • • • •  • •  81.00 a line I I uside Paae . • • • • • • .,:5 cent8 a I ne. 
Engra'L'i'TI(/ll mall head advertfBMtenfB at the same rate 

per line, bJI measurement, Q.I the letUIr pf'e8II. Ad-
1l6I't1l!emenfB m1lBt be received at publ1cation oJflce /II 
earlll Q.I Ji'rldall morning to appear en 'TIm 1I8ue. 

l}.0GARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bone., Ore •• Sand, Old 

·ruclble •• Fire Clay. Guano. 011 Cake, Feed, Corn, 
Corn and Cob, Tobacco , Snull, Sugar. Salt!. Root •• Spice., 
Coffee. Cocoanut, Flaxseed, Asbestos , Mica, et-c . ,  Bud 
whatever cannot be ground by other mill •. AI.o for PalntB, ;'fc�����/��".trt��f�g�i'fi1>\'js,J.?o�:e�ollWlt:�:d 
Elm St • .  , New York. 

Diamond S olid Emery Wheels. 
\6IJ.li�l5i1;X�il.l i���fl4�l�2�2Xl�' �Ii�; .l:!=·:l�:g: 
portlonate prices. Fa.t cut<lng, free from glazing, they 
are the best Solid Emery Wheel.. Emery Grinders une· 
qualed k�'Wkl�T* w;U�BT DRILL COMPANY 
Woon.ocket, R. I . ,  and 15 New Church St. ,  New York. 

TH E B E S T  I N J E CTO R 
For Locomotive and Stationary Boilers. 

FRIEDiUANN'S PATENT. 
Over 1 :S,OOO Now in Use Here and in Enrope. 

Throws more and hotter watel", with Je!lls steam. than 
any others . It has two Waterways, lIxed Nozzle., and no 
movable part. to get out Of order. 

NATHAN & D�tXtV:er��
e
S�':"��:¥::k. Dr Send for .CatBlogue . 

TURBINE 

Watcr Wheels, 
More than tour tlmes as 

many of Jamel. Lelle!'B 1m· 
r..roved Double Turbine Wa· 
aiy 

w
o
���� It���rat�n := 

made, ranging from 5JIC to :e�c���m 
dl��ter2lo nfe�f. 

Succe •• ful for every pur· 
r:.e. Large new pamf.'i{et, 
co���� ��

r pu
b� �d 

over 80 line fifu:tlOOB, 
sent free to parties Inter' 
e·�:�:ll;t� CO. 
Sprlnglleld, Ohio, & 109 Lit.. my St. ,  New York City. 

A FORmUNE FOB ALL In tbe Rnhber Stamp ,.1 BUBln68ll. Addre .. DORMAN ' S  
STENCIL AND STAMP WOlm:S. Baltimore, Md. 

IT PAYS ' IT PAYS ! 
WHAT PAYS P 

�ea,d. & See 
Every bnslnesl man admltB the nece.slty of advertising. 

All who have tried It know the advantBge. ud prollt of 
so doing. Dnt It I. not all who advertise that do It advan­
tageouslY, and in the most effective IDc-finer. to derive the 
greatest benellt for their money. A. a rule, lt I. the be.t 
econo&lY to advertl.e what one hal to .ell or wI.hes to 
pnrcha.e, In paper. having the large.t circulation among 
that cl ... of persons likely to be Interested In the article . 
Part·le. hsvlog Manufacturing E.tBbllshment. to sell or 
lease, or who wish Estimate. made for Constructing 
Bridge., Dams, Iron Building., Furnaces, Heating Appa­
ratu., Steam Engine., Boller., Wood and Iron Working 
Machinery, Agricultural ImplementB, or Contracts for 
Engineering Work. of all kind., will lind that It pays to 
advertise In the SCIBNTIJI'IO AxBBIOAH. 

The value of the SOIBNTIJI'IO AxBRIOAH aa an adver­
tI.lng medium cannot be over-estlmated. It goes Into all 
the machlnc and work.hops In the country, and Is taken 
at the prlnclpal llbrarieB and reading rooms In the United 
State. and Europe .  

A bUBlne • •  man wants something more than to see biB 
advertisement In a printed newspaper . He wantB clrcul .... 
tlon. If It Is worth 25 cents per Une to advertise In a pa. 
pcr of three thou.and circulation. It Is worth ea.75 per 
line to advertise In one of forty-live thou.and. 

We Invite the attention of tho.e who wl.h to make their 
buslne.s known, to the annexed rates : 
Back Paa'e, • • 81.00 a line } 
Insi�e Paa-e, . • •  .'73 a line IN.:;�H. BnslDess and Personal, 1.00 a line 

Engravings may head advertl.ements at the same rate 
er line , by mea.urement, a. the letter pre... Adver­
ement. mu.t be received at the publication olllce as 

early a. FrIday morning to appear In next Issue. 
If anything I. wanted In the mechanical line, advertise 

or It In the SCIENTIne AJlERIOAN. 
It one ha. a patent or machinery to lell, advertise In the 

SOIENTIFIC AlIERICAN. 
.Addre.B the pnbllsherl, 

Munn & 00., 
3'7 Park Row, New Yerk. 

J titutifit jmtritlu. 
_ __ • .  _. ___ _ _ __ c_ .� 

A.SBESTOS MA TERIALS 
ROOFING, SHEATmNG, BOILER PELTING, PADI'TS (aU eolon), ROOFING PAINT. 

VEMENTS.&c., prepared ready for use. Send tor Pamphieto,Prlce-Llst •• &e. Liberal Indncement. to dealers . 
IF' CAUTION.- Tllef'Ubl1c are her''''' ea"I/Ofted agalflst purckalllnll or _ng anll mat .... a18 for lhe atowe or ,lm{lar purpo,es, p"rpO,., , 11 10 conlafn ASBESTOS, UnleB. ,lIev bear our name and da4esq/ patent.. 

PaCen,ee -:;!:LC:::"�M.uoaecurer, }  H. 
W. JOHNS, 87 Maiden Lane, N. Y. 

DAlfPER B ft S T AlfD LEVER 
REGULATORS . ,Ig  GAGE GOCKS. 
!,!�-.!':.RILL & KEIZ.ER. 44 Holliday Se.. Balto 

C . HENRY HALL & CO., 80 Cortlandt St. ,  N.Y.Clty. 

THE PULSOMETEB, 
The .Imple.t, mOBt durable and ellectlve ����r:�fe��lfh���·W�� g:ru'&;tg 

ItB parts. It cannot get out of order. 
B r a n c h  D e p o t  • •  

11 Pemberton �re , BOBton, M_. ���tf.\�t Shl"':'adfilPhia. Pa. 

TMPORTANT FOR ALL LARGE CORP()' Ii RATIONS AlfD MANUFACTURING CONCERN8.-
co��ItJ�:g�'M,e�r:a:�o'fl':c-:'��:'mo:tro:l:fO! 
:t!��:r ::f. =���':.'d ;�r �I�:r re

aches cWrerent 
.. .  E. BUERR.. P. O. BOll: 9'79. B_ Ma_ 
N. B.-TIrlii detector I. covered by two U. s. PatentB. 

PartIe. u.1ng or lellIng th_ In.truments wlthont au­
thority from me will be dealt with acoording to law. 

N O Y E ' S 

lYIlll l'urDlshiDgWorks 
are the �st In the United States. Tbela make Bnrr ���::,n

;ate�
rt�:er.I

,
ll·l'iW�;! 1t!�

hta':.rlng�k:;:c�i adapted to lIour mill.;,. �.
n�6(Ha:l,'lf3�BuIIalo, N. Y. 

CHEMIST thorough and practloal , wanted by 

ent of a Iarce chetkl�aV°-W.:'rr:�o
:h� ag� a���r:�::n:;;: 

aa.l.tant cheml.t In Laboratory subject to hlm,and the em· 
ployment and dlllQlIarIIe of men and be held responsible 
for tIlelr well doing. ·1I!u.t be able to furnish reference. 
O�,.acltcal ability and of . ene'1.etlc and good character. 

!1�:��e�8,!Fa�d�fJ J:�lcu�·.' 
NtItIJ York, .tatlng 

O�S' �TY ROmTmG 

' . ... ... MachiDery. 
OTIS, BROS, &: VO 

No. :US BROADWAY. NEW YORK. 

mON PLARBBS, 
ENGINE LATHE!'lJ>RILLS ."'C . Send for PrIce Lilt. 

lIIEW HA Y I5N ltlANUF ACTURIN G 00., ����!I" 

IiTEEL AND VHARVO..l.L 
IRON 

Ot superior qnallty, 
mining and hol.ting 
cllned planes, tra 
power ,ere. Also 
coal and B B for 
Sn.penBlon Bridge. 
Ferry Rope., &c. rr!��I��::ycJ':.��tll�� 
eat. 

JOHN W. MASON & CO., 
(3 Broodwav. New York. 

The Most Powerful, and the Only Tight =�ng���d .irar:�re 
w
��\,:n� e.�� 

the time.. Send addreSB to 
A. M. SWAIN 
North VhelmsforcL. Ma ••• 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. , 

W. B. I'Iwna.Dr, V. Pt. 1. II. Au.a, ........ 
1. B. I'IDaI, s... 

B .A. B T I' O B D .  C O H H .  

Todd & Ratrerty M.achine Co. 
MANUFACTURERS OF 

Thjl celebratpd Greene Variable Cnt-<>II Engine ; Lewe I ro=���!fm��:An'i>o�g!����:es�lIcf��:��e
ort,:'u 

klndt<. Steam PUmps, Mill Gearing, Shafting &c. Silk, 
Tow O&kum, ·Baggtng, Rop_e .. Flax ,and Hemp Maeidnery. 
Agents tor the New Haven .Manufactnrlng Co . '. MachlD­
I.t's Tool. ; for Jud.on'l Governors and Stop-Valvel ; 
Sturtevant Blowers ; and Dl1Ierentlal Pulley-BJocb 
�MH�'i�MN�����IR8�¥ � 

NEW � ORK 

n lTCHING AND DRAINAGE MACHINES 
fes(re�n�l��e:n�t J'e;W,dr.,

ra�::�, ��tif..,,::��g! :3 
rock. .  Machines worked by from tour to six hOrse., and 
two men will do the labor of lIfty men a day at least. State and County RlC��Jt�H t-:?J'::ERS 

1\\ Br"ad�ar,_� ... do�!,j::lty. 

C H A. S E ' S  
Pipe- Cutting and Threading 

Machine. 
eTJJlp'fp;J1f;jc toot II de"lff.ed to lIll a want long = 8TEAM AND 
and cheaply. An ":�1:I

tot�T�t6°�n�
u�1f'tf..:� :an do �:��r�P� 1tDT.'I.0N""''' Wlth .ol;TII.PJllIance .... under tbe old .y.tem. NO PIPE aPLIT­e /  NO BE VEL IB8IDI'i OB O UT/ !t entB tbread. and make. nipple. for all size. of l!!pes, from " t. 2 Inches. Weigh. oniy 100 Ibs. Stronger �� C��� ':::;�he

e �':;e. 
A l:J�:

t of collars and length. for makina' nip-
THE CHASE MAN UFACTURING OOMPANY, Pr Send for Circular. HO FRONT 87 BEET. NEW YOBE. For Sale b.v Morris, .Tasker & Co. ,l'b!ladelphla; New York. and BOlton. and W. H. Bank. & Co" S4 & 56 South ���,.' _Chi_cac�_. 

__ 

Munn & CO, 's Patent Otlices. 
BstabUshed 1846. 

The Oldest .Agency for Soliciting Patent. 
in the United $tatea. 

TW'lllNTY·EIGH7 YEARS' EIPIPRlBlVOJJ. 
MORE PATENTS have been aeenred throagtJ 

this &geIlO)', at home and abroad., than throosI> any other In 
tbe world. 

ThO)' employ &I their asBistanfB a corpe of the moet .­
perleneed men &I examiners, lpecllleation wrIten, and 
draftsmen that can be tound, many of whom have been _ 
ected from the ranks of the Patent 0IIIee. 

SIX'" ''  'I'DOUS & N D  Inventors have availed 
themeelve. of Mnnn & Oo.'s servlees ln examining thalr ln. 
ventlons. and procnrlng their patenlls. 

MUNN & CO .. In connection with the pubHeatiOll otthe 
ilolRNTIJI'IO AJlEBIOAB, continue to examine Invent1ona, 
confer with Inventors, prepare drawings, specI1Ieations, and 
assignment.,attend to filing applications In the Patent OIIIce 
paying the government fees. and watch each case .tep by 
step while pending before the examiner. Thle Ie done 
through their brsneh olllee,corner F and 7th Si1'eet8, W&lh­
lngton. They also prepare and file eaveatB, pl'OClUe deelgn 
patentB, trademarks. and rels.ues. attend to retected easel 
(prepared by the Inventor or other attorneyl). procure COpy­
rights, attend to Interfereneea IIIve written opinions on 
matters of wfnngement, furnlsb copies of patents: In tact 
attend to eTUY branch oC patent busln."88 DOth In this and 
In foreign countries. 

Patents obtBlned In Oanada, England, France, B elglnm 
Germany. Rn.sla, Pro •• 1a, Spain, Portnpl, the Brltleh 
Oolonles. and all other countries where patents are 
granted. 

A special notice Ie made In the 8oIllNTll'lO AKnrOAH 01 
all invention. patented throngh this AgenO)', with the 
name and residence of the patentee. Patents are often 
.old, In part or whole, to persona attracted to the InTeDtion 
by .uch notice. 

A pamphiet ontO pagel. contallling the laws and fnD di­
reetlon. for obtaInIDg United StBt.ea patents. also a oIrcuJar 
pertainmg exclnslvely to Foreign Patenta, stating cost for 
each aonnuy, time granted, etc., sent tree. Addresa 

MUlliN .& CO., 

(JjTR COVERING FOR BOILERS AND 
PJl'J!lB saves Twentl-� Cent In Fuel. 

o FELT, CEMK..'1T, AND PAINT FOR 
ROOFS Is the belt In the market. 

Asbestos 'PA11+t'l'l." 

HOUGHTON'S AUTOJU.TIC HOUSE PUlIP Worked by the .nrpln. heat of the kltohen range, estab­lI.he. and maintain. a 1I0w of water from the well or clll­tern to the tank at the top of the honse, without attention 
�n:::::imi:'�'!t��°'io 

al�:I
�II:��o:::,C::�h=r,; 

varlou. partB of the countl'T. For full desc"WtiOnw&c. , 

��t";"B:::n:=. 
ClUlllJI:S HOUGHTO , 40  ater 

O o r r u g a t e d  I r o n , 
Iron Bufidinp, Rootsd5hutters ... Doorl, &c. 

MOSELY lR01'( BRIDG .. & ROOF CO. ,  Send tor CIrcn\ars . OIIIce 5 Dey St • •  New York. 

A.ddres. JOD A. <WEBLING S SO"'!!, Mannfactur· 
ers, Trenton. N. J . ,  or 117 Liberty It • •  New York. ��e��r 

a8g,,:t'.:� for conveying power lone di.tances. 

Maehlnev 01 lmproved �tr� for malI1!J. 
SlIINGLEt5 HEADIN'G, AND STAvES 
Sole makers of the well known IIIPROVBD LAW'S PATBN'I 
SBIl!IGLlI: AlfD HlLu>IHG SAWDIG MAOBIl!IB. Forclrcnlars 
addre.s TREVOR .. CO. ,  Loekport. N .  � .  

PERFECT 
N EWS PA P E R  FI LE.  

--:0:--

��:.�h 
a:l�� t\�t8, fg� l1,r:e":�:ntr:,r���� 

ann price reduced. �nb.Crlbers to the SOIBNTII'IC AJI. 
IlIeAN can he .nPl'lIed for the low price of 11 .110 by mall , 
or $1 .211 at the olllce of this paper. Heavy board Iides ; 
In.crlptlon, " SCIENTIFIC AMERICAN, '  I n  Kilt. Ne­
CeA8l'l' tor every one who wlabel to preserve tbe paper. 

[APRIL 3,  1 875. 
IF T. V. C&rnenter. Advertising Agent. Addre • •  

Box 'l'l8. New Yorlt OIty..:. ___________ _ 

Machinists' Tools. 
BXTBA. JlBA.TY � IKPBOVllD PATTEBNI. 

LVVII1Ii W. POND, MANUFA CTUREBo 
Worcester, M .... 

WABEB O OJl8 !18  LlIlERTY 87. , 1!t. l .  
,g;/t::!�f"�ner,,JJorinll .Mal,., DrU".tJM 9 _  01* 

STANDARD BRICK MACHINE. Made by A. M. & W. H. Wfies, Grassl' POint, RoekIand 
Co -'.l�� Y. The Orlt!nal of all BrIck Machinea.r.lod tor 

�:'�J't:re
8,� ��nu'i:'::e �'jM;:� ot It, an all art!-

THE TANITE COMPANY 
EmeryWheels 
STRmmSBI IRG'�� 

EmelJ� 
ONR�ELo.R" 

R 0 G E R S '  TANNATE OF SODA DOILER 
Scale Preventive ha. heen In u.e for eight �.i ��b� ��it':.���:����c'mf;�m�� .

a
T��Yr� ci� 

that It Is the be.t preparation for the l\,Nventlon and reo 
:..

�v:
J.

of
J:::,.ef�

;t�
g
:�r:�. �:f; J��'fo:.��ta per 

JOS. G. ROGERS & CO. , Madl80n. Illd . 

The ImprovementiilFu]]jDg Stocks 
=u�t:'t::� an�ir���� �="":�m�

O
rt 1:IlY�o �: same work In half 8:'e tim!. at Ie •• expense. For circu­

lar., addres. FULLING MiLL C O . ,  Middletown, N. Y. 

NOTICE. 
All person. are cautioned to take no asalgnment ofl or 

any rlghtB whatsoever under Letters Patent, for an m· 
�r:I�:r'lft�t�� R����M,�S::"'d���l����J·efsll�,bh:r:: 
Peter B. (lnnningham, as the said Patent I. the 6J[clnslve 
"roperty of the undersigned copartnership . 

P. B. CUNNIN GHAM & COMPANY • 

Bethlehem. Pa . .  Feb . 25. 1875. 

at:e�"gt�-:C� �':,":r tN��I��a,:�n'l �e�5 ���tth� 
other in use, renders It undoubtedly the mOlt economl:l' 
We are al.o the .ole manufacturers ot the CBL&B .... TJID 
COLI,n,s' P.o.,.. COUPLING, and furnlBh PulleYI, B�rs 
:r:;it::tl:: t�08t approved 3Rl:�8 r'll#N�s Oll Try Street 2nd and Srd A venn ... , Pittsburgh, Fa p- Stoek. of tbls Shaftlna In store and for &ale by 

FULLER DANA & 'FITZ, Bo.ton , Maaa. 
GEO. ruCE & Cb:t,.l21 Chamhers .treet, N. Y. 
PIERCE & WHAL1 .. G Milwaukee. WIL 

I.> lCHARDSON . MERIAM a: co. , 
.lI Manufaetnrers of the latelt ImpJ'C!ved Patent DanIell' 

and Woodworth Planing Machlnel Matching. Sa8h and �':l'8�;,�:'lf:.I'::'�:;U��D:�n:'rJ\���:fw l,.�:! 
�roll Saw. Railway Cut· 011, and Rlp·saw Machines. 
Spoke and Wood Tnrnlng Lathes, and vanonl other II1nd8 
of Wocd·worklng Machinery . CntalOl!1!es and prloe lilts 

W:e�gul':1:Pi�i�rty r:!'e'f.��!Yto:�rcester. M-,; 

NOB-COJIBUSTmLE STEAK BOILER & PIPE 

COVEBIITG-
Saves ten to twenty per cent. CHALMERS SPENCB CO .. 
foot E. 9th Street N.Y. ; 1202 N. 2nd St . •  St. Louil. Mo. 
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SCIENTIFIC AMERICAN, 
POR 1 875.  

T O  MOST POPULAR SCIENTIJ'ICI PAPBB 
III THE WORLD, 

THmTIETH YEAR. 

TOLUD XXXu'-NEW BDIEB. 
The publfshers of the SCIENTIFIC AMERICAN 

beg to announce that on the second day of January, 
IB75, a new volume commenced. It will oontlnue. 
te be the aim of the publfshers to render the con­
teats of the new volume more attractlve and UBe­
tuI than any of its predeoel!BOrB. 

To tM Jf�ha'fl,ic aM Jfa'fl,'ll/actu'l'er. 
No person engaged in my of the mechanioai ptIl"o 

suits shOuld think of doing without the ScmNTuIC 
AJmIuo.ur. Every number contains from six to ten 
engravings of new machines and inventions whieh 
cannot be found In any other publication. 

Tbe SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Art!, 
Manufactures, Inventions, Agftculture,Commeroe, 
and the industriai pursuits generally ;  and it is val­
uable and Instructive not only in the Workshop and 
Manufactory, but also in the HOWJehold, the LI­
brary, and the Reading Room. 

By the new Jaw, the pllll1:age must be paid in 
advance in New York, by the publfshers ; and the 
subscriber then receives the paper by mall free of 
cbarp. 

TERMS. 
One copy, one year (postage included) . . . . . . . 13.20 
One copy, six months (postage included) . . . .  1.6e 
One oopy, three mouths (postage inciuded) . .  1.00 
One copy of 8clentl:fl.o American for one 

year, and one copy of engravfnll, " Men 
at Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 

0J).8 copy of 8clent1:f1.c American for one 
year, and one copy of " Science Record" 
for 187�. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.50 

Remit by postal order, draft, or express. 
Address all letters md make all Poet Omce or­

ders arid drafts payable to 

MUNN & 00., 
a7 PA.RK ROW, N E W  YORK P4blllhers SOIENTIFIC AMBBICAlI, 

a7 Park. Rc. w, N. Y. 
BIIAKOJI OI'na»-<Jol'ller P and 7ch .CreeC • •  

WIIhInrton D. O, 
Ad4rell II U·lI X I: C O. ,  THE " Scientific Ameriean" is printed with 

CBAS , B:NEU JOHNSON & CO. ·S  J!O[. TenUl and 
Publilhen " 1!oID:t1lt(l AJIJalTclA,B." LODIbard Sts • •  l'blIadelpbla u4 lit Gold St. New York. 
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