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dition of these important architectural remains. W e are 
glad to be able to say tbat recent advices from Athens 
state that the work of preservation, if not of restora· 
lion, will not be delayed. As it takes a long time for 
white Pentelic marble to weather to the present shade of 
the remams, it is to be hO]Jed that the restorations will be 

light. 
ALGEBRA FOR BEGINNERS. By H. S. 

Hall and.S. R. Knight. Revised and 
adapted to American schools by 
Frank L. Sevenoak, A.M., M.D. 
New York and London: Macmillan 
& Company. 1895. Pp. 188. 16mo. 
Price 60 cents. 

This excellent work will be found to meet the wants of 
all who do not require a knowledge of algebra beyond 
quadratic equations-that portion of the subject usually 
co,-ered in the examination for admission to the classical 
course of American colleges. 
l'rlATRICULA'I'ION DIRECTORY. No. X VIII. 

June, 1895. London: University COl" 
respondpnce College. 1894. Pp. 132. 
161110. Price Is. 

arrangement the book does not differ materially from 
the general run of books on the subject. The method of 
presentation is clear and logical and a large nnmber of 
footnotes add to the interest of the work. The exercises, 
questions, problems and experiments are excellen t. The 
illustrations are a striking feature of the book and it is 
satisfactorv to note that at last a modern telescope (the 
Lick) and the transformer have got into a text book. 

THE MANUFACTURE OF EXPLOSIVES. A 
Theoretical and Practical Treatise on 
the History, the Physical and Chemi­
cal Properties and the Manufacture 
of Explosives. By Oscar Gutt­
mann. London: 'Whittaker & Com­
pany, 2 White Hart Street, Pater­
noster Square. 1895. 2 vols. Pp. 782, 
xlix, 147 illustrations. Price $9. 

A really good book on explosives has been needed for 
a long time, and the present work seems to have been 
written by a person thoroughly conversant with his sub· 
ject. The introduction of the dynamites for civil and of 
guncotton and picrates for military engineering opera· 
tions, and the general adoption of small bore magazine 
rilles and smokeless powders has completely revolution· 

This pamphlet belongs to the University Tutorial ized the subject of explosives, and rendered many of tbe 
�eries and gives the general method of work by which old books useless. The present work is not a bare cata. 
specially prepared courses of lessons are given for tbe ex' logue of modern explosives, but is a technical work, aminaticms of the University of London in arts, Science, dealing with their manufacture on a commercial scale by Laws, and Music. These COllrses "embrace all that is the Jatest and most approved methods. An admirable 
req uis�te for success, yet e�tirely relieve candidates f�om 

I feature of the book is tha t under nearly every engraving 
supcrhuous work, the speCial syllabus of each examma· will be found the scale on which it is drawn, so that a tion being always kept in view." We have several times correct idea may be obtained of the dimensions of various 
called attention to this pernicious sysLemof limiting edu· parts of the machine. This does not apply only to plans, cation to those subjects required for degrees and certifi· but to the shaded drawings. The same idea could be 
cates. The correspondence system of education might carried out to advantage in most technical books. Tbe be introduced in the United States with advantage to a work treats of powders of all kinds, guncotton, nitro. 
much larger extent thanj it has already been. The glycerine, fulmir,ates, dynamite, sprengel explosives, etc. 
present Matriculation Directory is of course of little The bibliography of explosives is very full, and is one 
vaille to the American stlldent, the text·books and of the most important features of the book, and even in. 
methods of instruction beinr; different. cludes works pu"lisbed in 1895. On the whole, the work 
DESIGNING AND PAINTING VITRIFIABLE is an admirable addition to technical literature. 

COLORS ON GLASS MADE ACCESSIBLE POSITION DIAGRAM OF CYLINDER WITH 
TO ALL. By H. P. Saucre. Trans· MEYER CU T.OFF A T  ONE-EIGHTH, lated and adapted by Favor Ruhl & ONE-FOURTH, THREE-EIGHTHS AND 
Company, New York City. Pp.53. ONE·HALF STROKE OF PISTON. 
16mo, illustrated. Price 60 cents. New York: Spon & Chamberlain, 

Tbis valuable little book is aut.horized by Lacroix, of 12 Cortlandt Street. 1895. Price 25 
Paris, the well known manufacturer vitrifiable colors, and cents. 
with the aid of the clear descriptions any one who can The valves may be adjusted by pulling the slips o n  
paint a t  all should b e  able to turn out excellent work. the underside of the card. Such diagrams are o f  great 
The newest methods of work are described. assistance in comprehending a difficult subject. 
THE CATHEDRALS OF E NGLAND AND � Any of the above books may be purchased through 

WALES. "The Builder" Series. Lon- tbis office. Send for new book catalogue just pub· 
don: Published by "The Builder," lished. MUNN & co., 361 Broadway, New York. 
46 Catherine Street, London, W. C. 

SCIENTIFlC AMERICAN 
1894. Elephant folio. 62 plates and 
plans all plate and India paper. 
Detail cuts and descriptive letter-
pl'e�s. Library edition limited to 250 

8 U I L DIN O ED I T ION. copies. Price, unbound in portfolio, 
£8 188. 6d. Bound in whole buck­
ram, £4 48. American price, $29.40 
and $33.60 respectively. 

The cathedrals of England are the richest architectural 
heritage of the English people, and any work devoted to 
them is sure of attention. We already have many works 
devoted to them, treating them from the popular and 
histurical side and occasionally from the side of the pro· 
fessional arcbitect as well. They all, no doubt, fulfill a 

I 
useful purpose, but the present work appears to have 
been designed on different lines, as at the same time it 
appeals to the practical architect, the amateur, and to the 
section of the general public who care for cathedral his· 
tory and bUildings. The views are all entirely new ones, 
and in many cases the stereotyped H view " which has 
Come down from the time of Winkle's "Cathedral 
Churches" has been abandoned. Unlike most series of 
illustrations of this kind, the method of execution is 
various. The drawings are reproduced according to the 
modern methods of photo·mechanical work. To archi· 
teets, the plans will form the most valnable part of the 
book, as they are drawn on a large scale; in some cases 
they occupy two pages of the portly volume. The plans 
are, of COLlrse, drawn to scale, and the dates of various 
portions of the edifices are distinguished by sbading, 
etc. The plans are exceptionally clear, with the possible 
exception of the Canterbury plan, and give a splendid 
idea of the arrangement of the cathedral and convent· 
lIal buildings. It is pleasing to note that many of the 
smaller cathedrals, which are usually omitted in works of 
this class, have been adequately treated, as St. David's, 
Bangor, and St. Asaph. The detail drawings are new, 
and WIll prove interesting to both the professional and 
the amateur. The letterpress is republished from" The 
Builder." On the whole, the work reflects grelt credit 
on those who have had in hand its production and publi· 
cation, and the meritorions volmne is deserving of a large 
sale. 

AN ELEM EN TARY TEXT BOOK OF ME­
CHANICS. (The University Tutorial 
Series.) By 'William Briggs, M.A., 
and G. H Bryan, M.A. London: 
University Correspondence College 
Press. 1 8 9  5. 16mo. Pp. 336, 167 
illustrations. Price $1.40. 

In preparing the present book it has been the aim of 
the antbors to afford beginners a thorough grounding in 
those parts of dynamics and statics which can be treated 
without assuming a previous knowledge of trigonometry. 
The definitions are excellent and examples are fully 
worked out. The problems are numerons and the an· 
swers are given in the appendix. On the whole, it ap· 
pears to be an admirable text hook. 
THE PRINCIPLES OF PHYSICS. By 

Alfred P. Gage, Ph.D. Boston : Ginn 
& Company. 1895. 12mo. Pp. 493, 
illustrations. Price $1.55. 

The author published a text book on physics some 
tbirteen years ago entitled" Elements of Physics." The 
present volume is, however, an entirely new work. The 
author's views regarding the smallness of text books and 
the mutilation of the science of physics could be read 
with advantage by many English educators who are 
bonnd d own to the syllabus limitation of studies. In 
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The ScientifiC American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty· 
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MAGAZINE OF ARCHITECTI'RE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc· 
tion and allied subjects. 

The Fullness, Ricbness, Cheapness, and Convenience 
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of any Architectural Publication in the world. Sold by 
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g:::w�::;end for new and complete catalOgue of Scientific 
and otber Books for sale by Munn & Co .. 361 Broadway, 
New York. l)oee on application. 

HINTS TO CORRESPONDENTS. 
Name" and Add I'e .. " must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

Refcl'euees to former articles or answers should 
give date of paper and page or number 'if question. 

InqlliricJI not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B .. yel's wishing to purchase anr article not advertised 
in our columns will be furnIshed with addresses of 
houses manufacturing or carrying the same. 

Special 'VJ'iC,ten Inful'lllation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific Anlel'ican Su Jlllleinellts referred 
to may be had at the office. PrICe 10 cents each. 
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(6606) T. J. S. writes: Please give me a 
receipt for enamel for bicycles. A. Enamel black for 
cycles: Asphalt, 40 onnces; boiled linseed oil, ),2 gal. 
Ion; litharge, 6 onnces; powdered ZInC sulphate, 4 
ounces; red lead, 6 ounces; litharge, 6 ounces. Melt the 
asphalt, add the others; boil 2 hours, stir in S onnces 
fused dark amber gum and 1 pint hot linseed oil; boil2 
hours more. When mass has thickened remove from the 
fire and thm 1 gallon turpentine. 
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for, J. M. Dod�e ................ .................. 544,970 
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Coupling. See Car couphng. Rope coupling. 8ba ft coupling. Th ill coupling. Crate, flU it! C. S. Cbam berlain ...................... M4,881 
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k ,{eoJ'§tee�f-c�u�����an .. .. .. ............. 544,695 
Crusbing mill. J. Walke r ................ ............ f>44,872 

you kindly 8�m::tgJ:�'b"�el��y��SBOiiia;.:::::::::::::::::::. �t� 
inform m e how I can crystallize flowers? A. Crystallized Curtain fixture. J. J. H. Mobr . . ..................... 544,899 

(6607) H. F. says : 1. Will 

grasses and sprays are made as follows: The bunches 2�Jt:l�,�i\,uJ�;.�'Y.u . .  e��I!ib:'k��.'::.�:.�·.������.� �H�� 
are first arranged in a suitable manner, tied and secnred; Cutte r  bar, D. A. Ullliom ............................. 544,7 28 
a solution of four ounces alum to 1 quart boiling water is 8��f�n;�:�i

�t';;.Sr�tl�g!r���iace· 'for::A: 'piil:' 544, 8
51 

made, and when this has cooled to abont900 or blood De�';S��i�g'maChin';:A:W:(j;;pia;':d:::::::::::::::: ��;�� heat, the bunch of grass and leaves is suspended in it, in Diggi"g macbineo caLal or dItch, O. Hoefs ......... 544.850 
a deep jar, from a rod placed across the mouth of it; as Disk sbarpener, J. H. Evans ................ ......... 544.b89 Display rack,.J. F. Wynk oop ................ ....... 544,713 the liquid cools, crystals of alum are deposited upon Door, W. E. !!..elly ............ ........ ................ 5<4,985 
every spray, the finer and smaller, the weaker the solu· :Egg� c�pe��t�g Rd����.

e��iomaiic· 'liiitcliwai: J': 544,7HO 
tion is made. This deposit of crystals occurs in the 

Do:s,
E

igi�si;oid'ani:i'weailie�'i8trtp'ior:"I;C'N: M4,667 
cooling liquid, because hot water dissolves more alnm 

nra;;f�:If;,'i.Yie: ·A:·Ai;dreii:::::::.::::::::::::::::::: Ett:iji� than cold water, and as the water cools, the excess of Dry ing apparatus. Mather & Collms ............... . 514, 679 alum forms crystals which attach thcmselves to any Duplicating machine, N. P. Anderson ............ . 544,64 8 
fibrons matter in contact with it more readily than to Dye and making same, blue, Ulricb & Bam%��6'9?>. 544.700 anything else. These crystals enlarge by accretion can· Educational appliance. H. W. yorke . ... ........ ... 544.714 
stantly, as long as there is an excess of alum in the so- ElectrIC circuit and mecbanism for maintaining 
lution. Wben the supply is exhansted, the solution is EJe��:.f�e��i\l,;i,erl�eli�ls:Jok��.:::::: .. .

.
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warmed and more alum is diswlved in it: it is returned �I���;I� �������s� c�rb���tr';i:ii Ii'older'for' dy,,'';: 544,780 
to the jar and the bunch of grasses is replaced. When mo, A.J. Cburcbwara ............................ 5<4.844 
sufliciently covered with crystals it i8 taken out and dried Electr iC motor, B. P. Remy .. .. ...................... 544.74 9 

�l��t���i�;.it��iIf f:·I!�ri:�It·iii�: 'G� 'ii:Boweii:::: tt�! and is finished. 2. How to prepare the solution for illu· 
Electrovlating apparatus. F. & F. H. Engelhard .. 544.668 minating the face of a clock so the time can be seen at Elevator. See Electric elevator. Water ele-

night ? A. Use luminous paint, which you can buy vator. 
ready prepared. ����bfJe �?��\)r:.·cP;n� a��o� ·R·. 'c'orn'ely ::::: : : : ::: ��:��� 

TO INVENTORS. 
A n experience 0 f nearly fifty years, and th e llreparation 

of more tban one bundred thousand applicatIOns for pa­
tenlS at home and abroad, enable us to understand tbe 
laws and practice on both continents, and to possess un­
equaled facilities for procuring patents everywbere. A 
synopsis of tbe patent laws of the Unite9 St.ates and all 
foreign countries may be bad on applicatlOn, and persons 
contemplating t he securing of patents, either at borne or 
abroad. are invited LO write to tbis office for prices, which are low, in accordance with the times and our ex­
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIl£NTl]'IC AMERICAN,361 Broad­
way, New York. 
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Fan. centrifugal, S. C. Davidson .............. . ..... 544.758 Fare receiver and register, J. Evans ................ 544.973 
Faucet, basin. H. J. Gjjcber . ...... .... ..... .. ........ 544,"27 
Feed rack and trougb, combined, C. J. Bowles .... 544.655 
Feeding device. meehanical. J. Draber ............. 544.665 
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Fence macbine. wire. A. J. Mung-er ................ . 544.74 0 
�'ence post and socket. J. F. Williams .............. 544,94 2 
Fence, wire. D .  Kaufman ............................ 544,920 
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For wblcb Letter. Palent of tbe 

United Slate. ,were Granted 

August 20, 1895, 
"'NO E."-CD HEARING TD."-T D."-TE. 

(See note at end ot list about copies of these patents.] 
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Alarm. See Burg lar alarm. 
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Animal trap. T. M. Hovell . .......................... 544,9R:J 
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Automatic switcb, S. A. Cooney .................... 544,961 
Axle box pedestal. car. S. J. Van Stavoren ........ 544,701 
Bakmg powder, J. D. Gregory ........ ....... ....... 544,975 
Bale tie machine. G. Johnson ................... ... 544,762 
�:�k�&.:::�l��y;g �a����ej.' E: 'Meiior:::::::::: : �: �t�� Bar. See Cutter bar. 
Battery. See Secondary battery. 
��gs�:a��sf!a�e�,e\v:i':Fi·eidinii:::::::::::::::::: �g� 
Belt attacbment, E. B. Koopman ................... 544.856 
Berth, sbip's, W. P. Hoskins .............. 544,979 to 544,981 
Bertb. sofa, W. P. Hoskins .......................... 544.982 
Bicycle belt holder, W. W. Batchelder ............. 544,653 
BicJcle lock, combination, G. A. Crancer . ......... 5,UI909 

Firearm. gas operated. J . . M. Browning ............. M4.661 
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Fire hose supporter, J. E. Bramble ................. 544,$15 1 
Firemen, smoke helmet for. J. Senior ............... 544,832 
Fireplace throat, J. Lally ............................ 544.85 7 
Floor clotb. etc., �easoning, F. Walton (rJ......... 1l.5Oa Fluid pressure motor, E. F. Williams ............... 544.8)4 
Fly trap. G. Scbrnittle . ........ ....................... 544.8H1 
Flying machine, O. Lilientbal. .. ................... 544.816 
Folding boat, M. U. Loree ... . __ . . . . .  _ _ _ _ _ _ _ _  ........ �44.676 
]'olding table. V. Dodge .............................. 544,84 6 
Fruit packing press. Denotovich & Por teous ...... 544,8HG 
Furnace. See Boiler furnace. Ore roasting fu r -

nace. 
Gage. See Sewing machine hemming gage. 
&:��

r
a�p�;.�uI.'X.

s
�r;;acbe::::::::::::::::::::::::: �"!:m 

Game counter.\L. F .  & B. G.Braine ................ 544,9U7 
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Gas burner attacbment. incandescent, W. F. 
Simonet ............................................ 544,8H4 

Gas engine and generator. D. Best .................. 544,879 
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Gate. See End gate. 
8:��: �:l€: l,,':S:;'';;li:::::::::: :::::::.: ::::::::::::::: �N!� 
Gate. R.F. Hageman . ......................... ... .... 544,915 
Gearing.H.F.�baw ........ .. ... . .... . . _ _ _ _ _ _  ... .... 544,796 
Generator. See Steam generator. 
Uold saving apparatus. D. G. Frisbie ............... 54 5,015 
Goods on display counters, etc., permanent sal-

vage device for, E. H. 'l'urner ......... .......... 544.871 
Governor, dynamometriC, W. N. Smith ........ .... 544,696 
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Grain meter, D, Wilde" """"""""""""""" 544.803 
Grater and slicer. culinary, Grote & Dobert . . . . . . .  544,801 
Grip release, automatic, Walters & Maxon . . . . . . . .  545,002 
a���

d
gas��fr�le��b��e�G����mi!t J. M. & M. S. 

Browning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.660 
Gun. gas-operated machine. J. M. Browning, 

544.ti57 to 544.659 
Gutta percba. extracting and purifying, H. E. 

Serullas . .  " " " . " . " " " " " " " "  . . . , , " " " " "  544,934 
Harne, M. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 544.934 
Harrow, Archer & Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . .. 544.837 
Hay and stock rack. combined. W. L. Applegate_ 544,718 
Ha
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Heater. See Water beater. 
Heel compressing and loading macbine, F. II'. 

Raymond. 2d, , , , , , , , , ' , . , ' , ,  . . . .  , ,  """  ""  ' ' ' ' ' '  544.771 
Hoof pad. S, H, Sberman""""""""""""""  544.797 
Hook. �ee Garment book. 
Hook and eye, E, Donnelly""" . """"""""" ,  544.971 
Hoop dog, cooper's, Campbell & Marr . . . . . . . . . . . . . .  544.843 
Horses or other animals. apparatus for training, 

A. H. SImpson" " . . .  " . . . . .  " " "  . .  , , " , ,  . .  ""  ", 544.868 
Horseshoe nalls, tool for clinchinf!. J. Rosch . . . . . .  544,931 
Hul ler. See Pea or bean buller. 
Indicator. See StoCK. indlcator. 
Inflator or air pump, pressure indicating, .T. M. 

Smitb . "  . . . . . .  " . .  " . . . . .  ""  . . .  , , "  """  """ , ,  544,998 
Insulating electrical conductors, apparatus for. 

L, W, Downes . . . . . . .  " " " " " " """ , , . , , " " ' "  54l.847 
Insulator. Collins & Foley . . . . . . .  " " " " " . " " """  544.959 
Insulator for electric or other wires. Sproat & 

'rarr " " " " . .  " " . " , , , , , , , . , ,  ' ' ' '  """ ' "  """  . .  544.778 
Iron. See Rub ir'Jn. 
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Knife. See Drawimz knife. 
Knitting machine. circular, Reid & Stevenson . . . .  544,995 
Knitting machines, striping attachment for, F. 

i;��t��:����d�a�::::: : : : : : : : : : : :::::::: : : : : ::::: �t:m 
Lantern. C. D. Seys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,833 
Lathe for turning lasts. etj� .• W. F. Gilman . . . . . . . .  544,891 
Life-saving apparatus. R. Bustin . . . . . . . . . . . . . . . .. . . . 544,956 
Lock. �ee Bicycle lock. 'l'emporary lock. 
Locks, electric winder for time. W. H. Hollar 

et al. . " """""" . " . ""  . . . .  , , " "" " , ,  . . . .  , , "  545.021 
Locks, electriclllly controlled winding mechanism 

for time. W, H, Hollar et aL """"" , . "  . .  " ,,, 545.020 
JJocomotive. electric. E. H. Porter . . . . . . . . . . . . . . . . . .  544,685 
Loom. W, Wattie" " , . """""" . .  """""""". 544.703 
Lubricator, J, H, Collins" " " "  " " "  . .  , , "  ""  " ' "  M4.900 
,Mail bag catcher and deliverer, W. B. Demmg 

et al . . .  "" ,  . . . " " , ,  . .  " """"" . , , " " , ,  . .  , , "  544.885 
Mail bag catching and delivering mecnanism, G. 

R. :\I.oore . .  " " " "  """  ""  . . . . .  " " " " " ' " " .. , 544.\100 
Mail pouch. W, N, Ash""""""""""""  .. " " ,  544.651 
Manbole for electrlc cable or other subways • .E. 

L, Ransome" "  . . . .  " , , " """  """""" """ 544.747 
Map or chart stand, W. L. Sinton . . . . . . . . . . . . . . . . . .  544.835 
Marine boiler. uprigbt. W. N. Oldman . . . . . . . . . . . . . .  544,792 
Mal'ker. land. W, T, Powers" " " "  . .  """"" """ 544.825 
v, ntch box appliance. R, E. Rupprecbt. . """"" .  544.691 
;\" atch safe, J. B. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,968 
. UeIDf)randum device. saleman's duplicating, C. 

H. Milliken" ""  . .  , , , , , . , ,  . .  , , , , , , , , , , , , , , , , , , , , , ,  544.991 
Metals; device for saving valuable and precious, 

Bou k&  Busbnel\ . " " "" """"""""""" .. , 544.880 
Meter. See Grain meter. 
).111 king apparatus upon cows, device for suspend-

ing mechanical, C. G. P. De Laval. . . . . . . . . . . . . .  M4,813 
Mill. Bee Crushing mill. 
Mould and operating mecbanism therefor, G. E. 

Post . .  , . " " , , , ,  . .  , ,  ' ' ' '  ' "  ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' , . "  ' " ' '  544.686 
Motor. See Electric motor. Fluid pressure mo-

tor. Spring motor. Wind motor. 
Music bolder and turner. E. G. Butterfield"""". 5U.842 
Necktie fastener, C. �lole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,820 
�n

z
���� if�I.

i
�oi�1�������'.�: .����:����: : :::::

.
: .tt:� 

g������il'J' �r�a�� ·ii:P: HOiiaiid: : : : : : : : : : : ::::: �t��i 
Ores or other similar materials. separator or con­

centratorfor. G, M, Reed . " " " " " " , ,  . . . . .  , , "  544.828 
Ores. process cf and apparatus. for working 

argentiferous or auriferous, E. Noriega . . . . . . . .  544,925 
Package makin� and filling machinery. H. E. 

Smyser" , ' ' ' ' ' , . , '  ' " ' '  ' "  ' "  """""""""" .. 544.697 
Package. safety. F, p, Harned" """""""""" 544.729 
Pad. See Hoof pad, 
Pail. dinner. C, E, Bertels """ """"""""" .. " 545.007 
Pan emptyina- machine, E S. Fickes . . . . . . . . . . .. . . . 544.911 
Paper feeding machine, J. H. Knowles . . . . . . . . . . . .. 544,764 
Paving machine. W. Y. Ober . . . . . . . . . . . . . . . . . . . . . . . .  544,746 
Pea or bean buller. W. Weaver . . . . . . . . . . . . . . . . . . . ... 545.003 
Pen and pencil case, C. W. Boman . . . . . . . . . . . . . . . . . .  545.010 
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Pencil bolder. W, E, Karns"""""""""""""  544,671 
Photographic camera, automatic. E. J. Gregory ... 544.669 
Photographic retoucher, C. B. Mortland . . . . . . . . . . .  544.681 
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Pipe covering, non-conducting, R. T. Brooks . . . . . .  544.954 
Pipe joint cover, J. L. Woodside . . . . . . . . . . . . . . . . . . . .  544,943 
Planter. corn. J, Urbanek""""""""""""" . .  544.939 
Plauter. corn. J. '1\ Walton . . . . . . . . . . . . . . . . . . . . . . . . . .  544.906 
Planter, cotton. M. Mannewitz . . . . . . .  , . . . . . . . . . . . . . .  544,737 
Planter. band. J, A, Cbambers" "  ""  """  " ."  . . .  544.720 
Planters. guide marker for curn, H. A. Behrns . . .. 544.947 
Plastic material. machine for covering metallic 

articles with, �1. N. Bray . . . . . . . . . . . . . . . . . . . . . . . . .  5«.656 
Plastic materials. press for moulding, C. Pratteu .. 544.687 
Platen press. G. Eastwood"""""""""""" . . .  544.887 
Plow. Cuchran & Adams""""""""  . .  """"". 544.845 
Plow. A, Pircb . "  . .  " " " " , ,  . . . . . . """"" ' "  ' " ' '  544.994 
Plows. heel sweep for. H. D. Terrell . . . . . . . . . . . . .. . .  545,00 
Plushest velvets. or otber fabrics. apparatus for 

steaming and renovating. W. T. Houston . . . . .. 544,897 
Porcelam and making same, decorated bard, E. 

Gerard , . .  , , " " "" ' "  " " """"""""""" .. 544.784 
Post. See Fence post. 
Pot. See Coffee pot. 
Powder duster. C, Leroy"" . , , , , , . , , , , , , , , , , , , , , , , .  544.735 
Power at a dlstance by means of electricity, ap-

plying. J. F, McLaugblin. "  . .  """"""""  . . .. 544,8b1 
Power mechanism. N. & J. Wagner . . . . . . . . . . . . . . . .. 544,757 
Press. See Cider press. Fruit packing press. 

Platen press. Printing press. Sugar cane 
press. 

PriI:!ting machine. J. Keller , . . . . . . . . . . . . . . . . . . . . . . ... 544,763 
Printmg press. Huber & Hodgman . . . . . . . . . . . . . . . .... 544.800 
Pulley, sectional. M. H. Loran . . . . . . . . . . . . . . . . . . . .. . .  544.987 
Pump. Turner & Kirby" " . . . .  " ""  """""""  ' "  541.801 
Pum-p. compression. H. L. Parker . . . . . . . . . . . . . . . . . .  M4,927 
Pump. condensing. S, W, Wood . "  """  . .  """". 545.032 
Pump, double acting force, O. P. Olson . . . . . . . . . . . .  544,864 
Rack. See Display rack. Feed rack. Hay and 

stock rack. 
ltadiator. V. L, Adams""  . . .  " " """"""""""  544.875 
Radiat(>r. sbeet metal. L. S, Bunker""""""""  545.036 
Hail joint and forming same. Hoffmann & Falk . . .  545.040 
Railway, electric. J .  If, McLaugblin"""",544.862. 544.888 
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Railway signal, automatic electrical, C. R. Alsop. 544.647 
Railway switcb. C, W, WentzelL . . .  " " " """"" 544.705 
Railway switcb. C. If, Wilson""  . . . .  " , , ""  . . .  ""  544.874 
Railway switch. automatic, J. G. Miller . . . . . . . . . . . .  544.769 
Register for counting operations of machines, S. 

M, Balzer . " , , ,  . . .  , , , , , , , , , , , , ,  ""  """"" '"  ' "  545.034 
Rope coupling. B. Kirscb"""  . .  """""" . """ ,  544.731 
Roundabout and observatory, E. Schnitzler . . . . . . .  544.866 
Rub iron. 0, L, Miller. " . .  " . .  " " " " " " " " "  . . .  " 544,989 
Rubber mixing or other mIlls, roll for, E. F. 

Bragg . , ' , . "  . .  , ' ' ' "  . . .  , , , . , ,  . .  , ,  . . . . . . .  , ' ' ' ' ' ' ' ' ' '  544.782 
Ruler and blotter. combined. G, L, Waitt" . .  " "  .. 545.027 
Ruler. parallel. W. S, Heatb . "" . , , ""  . . . .  " . .  " " .  544.787 
Sawmill attacbment, band. N. Sbaw . . . . . . . . . . . . . . . .  544.694 
Sawmill. band. E. E, Thomas. " " " " " , .  . . .  ,544,999. 545.000 
Scoop or shovel for excavatit'g machines. C. A. 

llmitb, , , , , , , ,  . .  , . .  , . .  , , ,  . .  , , ,  ' " ' ' ' '  " ""  """"  .. 545.025 
Sealed receptacle. P. J. Pauly. Jr . . . . . . . . . . . . . . . . .  544,902 
Secondary battery. F, King " " " . " "  . .  """""  .. , M4.673 
Seed crusher. planter. and distributer, cotton, N. 

J, :\I.cAlister . . .  " "  . .  ""  . .  " "  . .  " . .  , , " """  544,741 
Sewing machine hemmina- ga,.:e. J. W. Simons . . ... 544.751 
Sewing machine treadle. D. L. Whittingham . . . . . .  544,940 
Sbaft coupling. compression, R.. F. Hargraves . . . .  545,017 
Sboe. A, Reed . .  " , . , , , , , , , ,  . .  , , , , , , , , , , , , , , , , , , , , , .. 748 
Shoes, insole for, W. F. Baird . . . . . . . . . . . . . . . . . . . . . .  . 
Sifter, ash. '1\ . T. Clepper . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Sifter. rotary flour. B. P. Quaintance . . . . . . . . . . . .. .  . 
Signal. See Railway signal. Train signal. 
Rkate sharpener. S. F. Morris . . . . . . . . . . . . . . . . . . . . . ... 544,992 
Sjag and furnace therefor. process of treating, 

Van Cleve & Rbodes . "  . . . . .  " . . .  " . .  " " " " , ,  ... 545.001 
Smoke consuming apparatus, T. Langer ... . .  544,766, M4,767 
Smoke consuming apparatus for furnaces, T. 
Soa�'\,�!fJ�r'.·G: 0: 'RO'ger;; 
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�oidering apparatus. can, W. D. Brooks . . . . . . . . . . . . 544,953 
Sole leveling machtne. E. C. Judd . . . . . . . . . . . . . . . . . .  545.038 
�park arrester, A. J. Peterson . . . . . . . . . . . . . . . . . . . . . . .  544.865 
Spindle bearing, W. 'Po Carrol l .  . . . . . . . . . . . . . . . . . . . . . .  544,805 
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Spring motor for vehicles. Bu:::-dick & Wetzel. . . ... 544,955 
Stand. Bee Map or chart stand. 

J titntilit jtUttitJu. 
Stereotype plate bolder. L,  E,Cbapin" """"""  544,958 
Stitching or overseaming macbine, buttonhole, 

J, Reece . """"""""""""""""" ,  " .... . 544.827 
Stock indicator. R,L, Mark" " "  """  """  ""  . . . .  544.988 
Stuo\, J, M, Gantner"""" " " " " " . " "  . .  " . .  , , "  544.974 
Stopple and band bold. combined. J, P. Miller"" 544.900 
Stove door. J, ScbilL """  . .  " . " """  """"" ' "  M4.772 
Stove, gas cooaing, C. Whittingbam . . . . . . . . . . . . . . . .  544,708 
Stove beatinj! attachment. G, Moser"""  " . ,  """ 514.789 
StllVe, oil. W. H. Wilder . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 545,004 
Stove oven door. J, SchilL . .  " . . .  " . . . . . . .  " . . .  " . . .  544.773 
Stovepipe fastener, C, M, Krull. " "  . . . . . . . . . . . . .  , , '  544.674 
Stoves or other beaters. combustion device for, 

S, R. Tbompson"" . ""  ""  """"  , "  " " " "  '"  544.870 
Street sweeper. J, E, Porter"""""""""""" ,  544.929 
Stud. sbirt bosom. C, H, CDoke""""""  . .  " """ 544,884 
Sugar cane press, J. O. EasterJing . . . . . . . . . . . . . . . . . . .  544.972 
��\�.'5: �', r�:�L: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �N!� 
Switch. See Automatic switch. Electric switch. 

Railwav switch. 'relephone switch. 
Table, See Ifoldmg table, 
Tablet and notebook for stenograpbers' use. A. 

W, Parker.""  . . .  " . .  " . . .  " . . . . .  """""  ". "" 544,684 
Telegrapbic apparatus, ship's • •  T. K. Adelsoerg . . . .  544.876 
Telephone exchange apparatus. J. J. O'Connell.. . 544.W1 
Telepbone, magneto-electrical. M. I1rank . . . . . . . .. .  544,890 
Telephone switcb and system, �. C. Wilcox . . . . . . .  544.711 
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ORDINARY RATES. 

Inwide Pnee. each i n llertion _ _  ,. ,5  cent. n l ine 
Uaci. P a $l c .  e a c h  i ll l!lerlion - .. .. ..  $1 .00 n l i l l�  
JT For some classes oj Advertisements, Special ana 

Higher rates are requirerl. 

The above are charg-es per agate line-auont eight 
wOl'Lls per line. 'J'his notice shows the width of the line. 
and is seL in agate type. Rngravings may head adver. 
tisements at the same I·ate per agate line. by measure .. 
ment, as t,he lett.er press. Advertisements must be 
received at Publication Office as early as '.fhursday 
morninll to appear in the foliowing week's issue. 

Foot Power 
'* Screw cutting 

L tb Automatic 
a es Cross Feed 
9 and 12 inch Swing. 

New Designs. Novel Features. 
Sendfor Catalogue B. 

SENECA FALLS MFG, COMPANY. 
695 Water St" Seneca Falls, N. Y. 

Tbill coupling. L. R. Hertert""""""""""""  544.788 1 
Tbread package, B, L, Armstrong""""""""" 544.877 
'Tile. roofing, L. F'. Plympton. . . . . . . . . . . . . . . . . . . . . . .  544,770 
TUes. et.c., press mould for manufacturing Dutch, 

M, Harczyk " . . . . .  , , " " " """""""""""" 544.736 ----------------------
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Train SIgnal, electric. F. C, El Von Sternberg, . .  ". 544.937 Catalogue Free, Sl!;BAS'l.'lAN LA'l'HE CO" 
Trap. See Animal trap. Fly trap. Steam trap. 120 CULVEHT ST •• CINCINNATJ, O. 
Trap. N, Nil,on . " " " """""" ,  " """" ." . "" , 544.743 
'!'rolley. G. W, Biddell """" " " " " ' "  . . . .  " .. " 545.009 
Trolley arm and attacbment therefor. G. Maag . . .  544.677 
Trolley arm and wire finder, F. W. Riess . . . . . . . . . . .  544,794 
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Tumbler wasber. C, Klauberg . " " " . " " "  . .  " " "  544.855 
Tuning peg for stringed instruments. G. A. 

Knowles"" " """ .  ""  """  " . .  , , " " ' "  " . .  , 544.812 
Turning articles of pearl, etc .• machine for, J. F. 

Sprague " ,  . . . .  , , " " "  ""  . .  """""" " " " " "  544,693 
Typewriter cabinet, E. Vette!' . . . . . . . . . . . . . . . . . . . . .  544,836 
Typewriti1:g machine, A. E. Rawson . . . . . . . . . . . . . . .  54-L,826 
Typewriting machine attachment, G. J. Barrett . .  545,035 
Umbrella. R. C, Berry""""  . .  " " " " """""""  544.838 
Vacuum can, Nicbolson & Ferguson . . . . . . . . . . . . . . . .  544,791 
Valve, air. C. Holtmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,978 
Valve. barrel, H. Strater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.752 
Valve. furnace, W, SwindelL """""  . .  """"""  544,799 
Valve, steam, A. Boucher . . . . . . . . .  _ . . . . . . . . . . . . . . . . .. 544.950 
Valves of engines, operating throttle. Silverwood 

& F·raser .. " """"""""""""""" ,  """" 544.E67 
Vebicle. W, E. Karns" " " "  . . .  " " """""""" ,  544.672 
Vebicles. clip king bolt for. D, Wilcox" """ , ,"  .. 544 710 
Velocipede. H, W, Souder. " . "  . .  " . .  ""  " .. " "  .. , 544.776 
Ventilator. See Car venti1ator . 
Vignetter. F, Macbette"" " " . "  """"""""" 544.859 

���h'!r,
W

Se����;;;:;1er' washer:
" " " " " ' " ' ' ' ' ' ' ' '  544,683 

Washing machine, K J. Ricbmond . . . . . . . . . . . . . . . . .  544.903 
Washing macbine. H, C, & A. G. Schultz""  "" ' "  544.996 
Washing machine, F. Strobel. . . . . . . . . . . . . . . . . . . . . ... M4.869 
Watcb balance. D, H, Churcb " " " """""" , ,  .. . .  544.883 
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Water heater. J. Creque . . . . . . . . . . . .  � . . . . . . . . . . . .. 544.6K� 
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Weighing apparatus. electrically controiled, L. 
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Wind motor, R. Lundqvist . . . . . . . . . . . . . . . . . . . . . . . . . .  544.922 
Winding or spooling machine, thread, J. Booth .. . 544,949 
Wire stretcber. J, E. Dusang . " " " " " " " " " " " ,  544.725 
Wood bending machine, 8. Swartz. . . . . . . . . .  . . . . . . 544,754 
Woven fabric, Hardy & Evans . . . . . . . . . . . . . . . . . . .  ' . .  544.916 
Wrenob. S, H. Hackney"""""""""" " " . "  '" 545.016 
Wrencb. H. J. Martin"""""""""""".544.738, 544.739 
Wrench, D. WilcO.l[,, , , , , , , , , , , , , , , , , , , , , ,  .. , , , , , , , , , ,  544.709 

DESIGNS. 

Bed warmer, R. Goodwill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,58H 
Bottle. A. P. Babcock."""""""""  . .  "" . . . . . . . .  24,578 
Bottle. W, W. Lowrey""""""" . .  "" , , , ,�4.579to 24.b82 
Bottle stopper. J, E, Gault"""""""""" "  " .. " 24.577 
Box opener. A, B, Scbofield""""""""""" .. " 24.585 
Bretzel case. J. Mohring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.598 
Buckle. C, R. Harris . " """"""""" """"" . " .  21.574 
Carpet. C, F, Gedney""",  " . .  """""  . .  " "  . . . .  , ,  24.625 
Carpet. A. l<'. Reddie" """"""""""" .. 24.616 to 24.624 
Carpet. A. M, Rose""""  . .  , """""""""  24.626: 24,627 
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Drier frame, side, A. H. Smith . . . . . . . . . . . . . . . . . . . . .  24.594 
Fire extinguishers, cylinder for hand. W. M. Har· 

rison " " " ,  . .  ""  . . . .  , , " """""""""""" '"  24,587 
Fruit press casing, J. W. Brown, Jr . . . . . . . . . . . . . . . .. .  24.592 
Hook, C, W. Raker" """""""""""" . .  """"  24.573 
Lamo base. F. Yoke\. " . .  """""""""  . .  ,24.604 to 24.610 
Lamp fount bolder. F, Yokel." . . .  " """ , ,24,611 to 24.614 
Locomotl ve frame, W. P. H enszey . . . . . . . . . . . . . . . . . .  24,628 
Matches. etc .• receptacle for, L. P. Whiteman . . . ... 24,576 
Padlock, J, Rocbe" " . . . .  " " " , , . , , "  """"" . .  " .. , 24,584 
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Range. T, \, Rankin" " .  " """"""  . . . .  , ,""" .. " 24.61l3 
Roof finial. W, H, Mullins . .  " " """"""""" .. " ,  24.597 
Roofing plate. W. H. MUllins" """  . .  " . .  """"". 24.596 
Scissors or shears, D. C. Wheeler . . . . . . . . . . . . . . . . . . . .  24,575 
Sbow case. W. W, Davis"""""""" . .  """"" . .  24.599 
Spoon bandle. ll, H. Manchester""""" . .  """".  �4,572 
Stove. A, C. Barler" """ .  """  . .  """"""""" .. 24.602 
Stove, g-as or oil. A. C. West . . . . . . . . . . . . . . . . . . . . . . . . . .  24.601 
Sul ky frame or axle, S. Ellil)tt . . . . . . . . . . . . . . . . . . . . ... . 24,590 
Swinging bracket. J. MacpbaiL"""""""""" ... 24,588 
Trimming. F, Hassenpfiug" " " " " . " """"" , ," ,  24.615 
Type, font of printing. C. H. Beeler . Jr . . . . . . . . . . . ... 24,589 
Water tower frame. E. �'. Steck"" "" ""  . . . .  " ... . 24,595 

TRADE MARKS. 

Bicycles, Supplee Hardware Company . . . .. . .. �983, 26,984 
Cement, Portland. Dumon et Cie . . . . . . . . . . . . . . . . . . . .  26.985 
Cillars, Culver Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,963 
Coats and pantaloons, Standard Clotbing Com-

pany . .  " ,  . .  " , . , . ,  . .  " "  . . .  , "" '" ' ' ' '  . , , """  , , ,  .. 26.958 
Cordial, Chartreuse, I. Giraud . . . . . . . . . . . . . . . . . . . . . . . .  26.9M 
Corsets. Rhenish Corset Manufacturing Company. 26.957 
Corsets and corset waists. W. Pretty & Son . . . . . . . .  26.9.56 
Cough sirup. H, & J, Sbort . . . .  """ , ,  . .  , , """""" 26.976 
Flour, breakfast foods. Clacked wbeat, grits. 

farina, and purified middlings, North Dakota 
Milling Company" "  . . . .  " . .  , , """" ,"" '"  26,968 

Flour. wheat. Sparks Milling Company" """""  .. 26,969 
Gin, Netberlands Steam Distillery Company . . . . . .  26,965 
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Gum. chewing. Doscher Brothers . . . . . . . . . . . . . . . . . . . .  26,962 
Liniments for wounds of horses and cattle. A. G. 

Cox, """  . .  , " " " ,  . .  , , " " "  """  . . . .  , , "  ' "  , ," 26.974 
Malt, pure extract of, Maltonic Company . . . . . . . . .  26,966 
Musical instruments. certain, Imperial Company . .  26.982 
Oils, ozonized vegetable, Ozone Company . . . . . . . . . .  26,973 
Paper bags, Union Bag and Paper Company . . . . ... . 26,961 
Paper. mecbanically softened fiber, J. C. Smith . . . . 26,960 
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Pins. J, T. Rosenbeimer" . .  " " " " " " " " "  . .  " . .  , 20,955 
Powder for toilet and nursery purposes, H. 'ret-

low"" " " " " " " " "  . . .  , , """"""' "  . "". 26.971 
Razors, safety. Kampfe Brothers . . . . . . . . . . . . . . . . . . . .  'J6,98D 
Re

���l�
r 8�:�:��. �.f . .  �.�: . .  �����: . ��.� . �����:� 26,977 

Rice, Goldberg, Bowen & Lebenbaum . . . . . . . . . . . . . . .  26,970 
Soap, oHve laundry, U. COnti. . . . . . . . . . . . . . . . . . . . . . . . .  26.m2 
Specr6c for use as a disinfectant. deodorizer, wash. 

germicide, and headache remedy, ImperIal 
Hygenique Fluid Company""""""""""" ,  26.975 

Tea, Sprague. Warner & Company . . . . . . . . . . . . . . . . . . .  29,967 
Tin Dr lead foil. Johnston Tin Foil and Metal Com-

pany . " " "  . .  " "  " . .  " " . . . .  , , ' ' ' ' ' ,  . .  ' "  " . , , ,  . . . . .  26.979 
Watchcases. Dueber Watch Case Manufacturing 

Company"" " ,  """"""""""""" ,  . .  , , " '"  26.954 
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25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

CATA LO GUES FREE TO ANY ADORESS . � 5C =-1Io.\\\S � g1oo�s 0 ����\�� 

rum�ing Watn � ��m�rnu� Air. 
We take pleasure in announcing tbat by arrangements 

made with J. G. Pohle, we are enabled to furnish our 
customers with the 

l'O H L E  A I R  I . I F T  l' l : M I', 
protected by numerous American and F'oreign patents. 

'rhis department of our business will be under the per­
sonal supervision of Dr. Pohle, tbe inventor and pat'ee. 

T
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Parso n 's  Ho rological I nstitute .  

gcbool for matcbmaker� 
ENGRAVERS AN D J EWELERS, 

ar Send for Catalogue and References, 

PARSON ' S  HOROLOGICAL I N STITUTE:. 

302 Uradlev A vellue, PEOItI A. II,I" 

BOLT CUTTERS AND NUT TAPPERS 
I N  GREAT VARIETY. 

Cutting all sizes up to two 
inches. 

WELLS BROS & CO" 

Greenfield, Mass. 
P. O. Box B. 

traction.-By Prof. T. W. Engelmann. An inquiry into 
the nature of muscular contraction and the causal con­
nection of the mecnanical. chemical, thermal. and elec­
trical changel!! that compose this complicated vital pro­
ce8S. A Croon ian lecture delivered at the Roya.l Society. 
With 2 illustrations. Contained in SCIENTIFIC " l\'IER� 
ICAN SUPPLEMENT. Nos, 1 008 and 1009. Price 10 
cents each. To be had at this office and from all news­dealers. 

FO'r Electrical and Ex. 
per'j,mf1ltul Work. 

GU'Ils'miths J:: Tool For GC1If.1·ul 

,��:::tJi;;ii,:: Slwp H·OT!;. 

iii High Grade '1'0018 ;  
ele�ant i n  design, su-
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cheapest. _,j'IId .1" 1" clltillol)ue and 'l)''''ic(':;. 
W. F. & JOlIN BARNES Co .. 1999 Ruby St .. Rockford. III. 

Department of 
Science and Technology. 

Instruction by means of laboratory and class-room : 
IT9
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hanism, Carpentry. 

Fall 'reI'nl Begins !Septeluber 234 
For application blanks and other information, address 

F, B. PRATT. Secretary, 
PRATT INSTITUTE. Brooklyn, N. Y. 

WELL ORILLING MACHINERY 
MANUFAC TURED BV 

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

MOUNTED OR ON S I LLS. FOR 
OR SHALLOW WELLS, WITH 

OR HORSE POWER 
,.OR C ATALO G U E  

A RT ESIAN WELLS - B Y  PRO F. E .  
G.  Smith. A paper on artesian wells a s  a source of 
water supply. Essential geological conditions of arte­
sian wells. Some chemical features of artesian well 
supply. Contained in SCIENTIFIC AMEH.ICAN Sup­
PLI£l\l I!:NT. No. 943. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. 

8te.lm bOiler, G. H. Burley - . . . . . . . . . . . . . . . . . . . . . . . . .  544.841 {';ul ad hln natent lii may now be obtaIned by tne ln-
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Steam trap, N. Nilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,744 , instructions address MunD & Co., B61 Broadway .. New 
Stereoscopic print. L. D. Duha1ll'on, . . •  , • . . . . . •  , ' "  544,666 I \ ork. Other fOreiKD patents may also be obtained. 

© 1895 SCIENTIFIC AMERICAN, INC. 

[AUGUST 3 1 ,  1 895. 

ARCHITECTURE, 
Mecham .. Iteam Engineering, Mechan .. 
ical.Drawinc. Electricity. R. R. and Bridge Engineering, Plumbing. Heating. Mining, 
English Bra.nches. Send for free circular, 
stating subject wish to study or your trade. 
Correspondence School of Indnstrial 

Sciences, SCRANTON. P A. 

B U Y  
T E L E P H O N E S 
'rh a t  al't� �(1oll-not " c b f>ap thi I l2!iii, ." Tbe differ. 
ence in cost is little. We guaralltf:.e our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are B O T  n (� O . ,  J J .  

WESTERN TELEPHONE CONS'l.'RUCTroN CO .• 
440 lIionadnock Block. CHICAGO, 

Largest Manujact'UTers oj Telephones in the United States 

I 
HELLO, CENTRAL ! 

e Do you use telephones "I [f so. we can J,!iv(1 
you just what you want. Our specialty is Blake 

., 'l'ransmitters. 'rbere is a ., best " in everytlJingj 
, and ours are tbe best. We supply complet{j .� telephones or all or any of the parts to construct 

�; a telephone. Write for illustrated catalogue. 
�vi PHtENIX INTERIOR 'l'ELEPHONE CO,. , 131 Liberty St,. New York, 

THE M. & B. TElEPHONE. 
Absolutely Non-infringing. 

A bsolutely Guaranteed. 

Absolutely the Best Exchnnge 

i'i W I T C H  BOARDS. 

Illustrated Catalogue on application Free. 
. . ar Agents Wanted, • . 

T HE  U. S. T E L E P H O N E  CONSTRUCT I O N  CO. 
131-188 S, Fourtb St .• PHILADELPHIA. 

EXPLOSIVES AND THEIR MODERN 
Development.-By Prof. Vivian B. Lewes. Four lec .. 
tures delivered before the London Society of A rts. on 
the explos

i
ve mixtures and compounds of modern times. 

Gunpowder and the recent improvementB in its com­
positIon, guncotton. nitroglycerine and nitroglycerine 
preparations. smokeless powder�, explosives for blasting 
purposes. Contained in SCIENTIFIC A 1tI lUUCAN �UPPLE· 
MENT. Nos, 999, 1 000, 1 0 0 1 , 1 002. 1 1103 and 
1 004. Price 10 cents each or 60 cents for the series. 
'}'o lle had at thIS office and from all newsdealers. 

The " Cl imax"  Stereotyper 
AND 

Mou lding Press Combined, 

for making perfect Cel luloid Ste. 
l·t' u t n1f'l"i to be used in plHce ofmeta"J 
stereotypes. Also for makmg ltn b .. 
h(,I' :-O ( :l lllPp.;. Should be in use in 
every printing office. See SCI. A1I"l 
Dec, 30. 1893. Send for circular to 

THE J ,  F. W. DORMAN CO. 
217 E .  German St.,  Baltimore. Md. 

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo· 

type Machinery and Supplies. 

THE SANDBLAST PROCESS.-BY J. J, 
Holtzaptfel. A full description of thiJo! interesting Pl'O� 
cess and of the apparatus employed ; with a discul'sion 
of .its capabilities and present and future applicmions. 
WIth 8 ilJu�trations. Contained in SCIExTn'IC AM�JR­
leAN RUPPLEMENT, No. t o  t O. Price 10 cents. 'To be 
had at this office and from all newsdealers. 

The Tyuewriter 
EXCHANGE, 

H Barciay St. ,  New York. 
156 Adams St., Chicago. 
38 Court Sq. , Boston. 
We will save you from 10 to 

'l'vDewriite'rs of all mak .... 
UatalO(lue, 

NOW READY I 

Seventeenth Edition of 

Experimental Science 

REVlllED AND ENLARGED. 
1 2 0  l'al:es and 1 1 0  �upel'b <Juts added. 

Just the thing for a holiday present for any man. 
woman,1'1tudent, teacber, or any'Jne interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the PhOnDgraph. the curious 
optical illusion known as the Anortboscope. together 
with other new and interestlnJr Optical 11 lusions. the 
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er, fGlectrical Rocker. Electric Cbimes, How to Color 
Lantern Slides. Study of the Stars, and a great deal of 
other new matter WhICb will prove of interest to scien. 
tific readers. 

840 pages. 782 flne cuts. substantially and beautifully 
bound. Price in cloth, by mail. $4.  Half morocco. S5. 

;::w-,sena jor tUH <;O'area circular. 

M U N N  & CO., Publishers. 
Office of the SCIE N T I FIC A M E R ICAN, 

361 BROAD WAY, NEW YORK. 
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