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growth 0 f the negative carbon I Bin general due to an ex- LIGHT : VISIBLE AN D INVISIBLE. A 
cess of current. Additional resistance in the circuit of series of lectures delivered at the 
the lamp will remedy it. Royal Institution of Great Britain, 

(7267) H. A. C. :,aY5: Will you kindly 
publish in your valuable paper a recipe. for tempering 
wood cutting tools in oil? A. Wood cutting tools are 
usually ma,le somewhat softer and with more of a spring 
temper than the thicker edge of metal cutting tools. The 
process is the same for both, but the temper is drawn 
lower or to a bluish tint. For wood cutting tools hard. 
ened in oil a slow fire should be used. so as not to bum the 
corners and edges by overheating. Heat to a cherry red 
and quickly plunge. edge first, in tbe oil bath. While the 
thick part of the tool is still hot, place it over the fire and 
slowly heat until the oil takes fire, then plunge again in 
the oil bath or water. The bluing process of tempering 
is mucb used, and i. done by cleaning the surface of the 
hardened part of the tool with emery paper and tben 
heating by contact with a riece of red hot iron jill t back 
of the cutting edge. When the color has reached tbe 
blue tint, plunge it in water. 

'(7268) S. A. S. a�ks : 1. If a cubic inch of 
water, in pusstng over a bot meta1lic surface, absorbs a 
certain amount of heat, how many cubic inches of air 
will bave to pass over to ab.orb the same amount in the 
same tilne ? A. Water will take up about four times as 
mnch heat aM air under the same circumstances, the air to 
be free, that is, not under prP8sure except atmos�heric 
pressure. 2. What I wish to get at in the above question 
is really the proportion between the con.luctivity of air 
and water. A. This is an entirely di.fferent question, 
thougb apparently not meant to be. The experiments 
are not very conclusive as to the relative conductivity of 
air and water, but it may be stated somewhat roughly 
that the conductivity of air is from -h to .'t

·
that of water. 

(7269) R. W. S. asks how to I1lake a 
copying and enlarging camera and desires to know how a 
suitable combination of srectacle lenses can be made 
to have only 4 inches focus, yet of sufficient covering. 
power to enlarge a 4x5 negative to an 8Xl0, and where 
and what stops should be used? A. A concavo·convex 
single spectacle lens an inch and a half in diameter can 
be used with a stop � of an inch in diameter located in 
front of the lens about one inch. The focus of tbe len. 
sbould not be le8s tban six inches. See SUPPLEMENT, 
No. 1001, for a reducin!! and enlarging camera. 

(7270) P. F. asks (1) if it is practic'ai to 
build the dynamo described in your SUPPLEMENT, No 600, 
three-fourths the given dimensions. If so, what change. 
are necessary ill the size and amount of wire, and what 
will be its output? A. The dynamo of SUPPLEMENT. No. 
600.can be built three-fourtt. as large as the given dimen
sions. Use �o. 23 A. W. G. for the armature and No. 
21 for the field. Wind the same number of coils and 
turns in each as called for in the ori ginal design. 2. Wh, t 
power will it have if run as a motor. and how many cells 
of Partz gravity hattery will be required to nm it? A. It 
will give about J4 horse power as a motor. It would not 
be economical to drive it with gravity cells. 3. Is it pos· 
sible to run such a motor on an incandescent alternating 
cIrcuit ? A. A direct current motor cannot be run on an 
alternating circuit. 

(7271) A. J. P. writes: In referpnce to 
the answer given to E. E. S. in Notes and Queries, ques· 
tion No. 7242, in the SCIENTIFIC AMERICAN for Novem
ber 27, I would respecfully call your atteI!tion to the fact 
that a change in the strength of tbe needle would not 
change the value of one anpere on the scale. To quote 
W. E. Ayrton in his" Practical Electricity:" "The de
flection prnduced by a given current passlDg through a 
tangent galvanometer is not altered by varying the 
strength of the magnetic needle. . . . For altering 
the strength of the needle alters the deflecting and con
trolling forces in exactly the same proportion, so that the 
direction of the resnltant of these two forces remains un· 
chunged. A. A. J. P. is correct. It is a well known 
fact that the law of tbe current for the tangent gal. 

Hr 
vanometer is C= -tan a --R formula which contains 

2"u 
no factor dependent on the needle. In other words, the 
stren�th of the needle is not involved. The only condi 
lion affecting the needle is that it should not be longer 
tban from one-tenth to one-twelfth of r, the radius of the 
coil. 

NEW BOOKS, ETC. 
BIRD NEIGHBORS: AN INTRODUCTORY 

ACQUAINTANCE WITH 150 BIRDS COM
MONLY FOUND IN THE WOODS, 
FIELDS, AND (j-A.RDENS ABOUT OUR 
HOMES. By Neltje Blanchan. With 
introduction by John BUIToug-hs, 
and fifty plates of birds in natural 
colors. New York: Douhleday & 
McClure COlllpany. Pp. 233. Price 
$2. 

In the preface to this truly sumptuous volume tbe 
autbor acknowledges indebtedness to all the time-honored 
standard authorities. and to many ornitbologists of the 
present day, as well as the fact that the manuscr;pt was 
read and annotated by Mr. John Burroughs. The book 
makes the identification of the birds des(�ribed simple 
and positive, all tbe birds being grouped according to 
color, as being the first and often the only characteristic 
commonly noted, While according to another classfica
tion tbe birds are gr,>uped according to their seasou. 
Supplementary chapters deal witb family traits and char
acteristics and teU which groups of birds sbow prefer
ences for certain localities and where to look for others. 
'l'he fifty -colored plates are most beautiful and accurate. 
the "riUiancy of the coloring being perhaps more con
spicuous than will be found in some of tbe standard 
authorities. a fact which the writer explains by saying 

·that the specimens examin'ed and described were not the 
faded ones to be seen in museUIrS. but live birds in their 
fresh spring plumage, studIed afield. Such books as 
this one add new interest to life. for, as Mr. Burrougt. 
says, ., the birds link themselves to your memory of 
seasons and places. so that a song, a call. a gleam of 
color, set going a sequence of delightful rem iniscences 
in one's mind." 

at Christmas, 1896. By Silvanus 
P. Thompson. New York: The Mac
millall Company. London: Macmil
lan & Company, Limited. 1897. 
Pp. 294. Price $1.50. 

This is an extremely valuable work, giving interesting 
experiments, many of which appear to be new. Many 
of the ideas which must be grasped in considering light, 
for example the polarization of light, are popularly sup
posed to be extremely difficult; whereas the difficulty lies 
in the ideas themselves as much as in the language in 
which they are generally set forth. In an experience 
lasting over a good many yearE. the author has fonnd 
that the maln poir.ts in the phenomena of polarization are 
quite easily grasped by persons of ordinary inlelligence
even by children-provIded they are presented in a 
modern way devoid of pedantic terms and illustrated by 
appropriate models. The lectures are as follows: Light 
and Shadows; The Visible Spectrum and the Eye; Polar
ization of Light; The Invisible Spectrum (Ultra Violet 
Part); The Iuvisible Spectrum (Iufra Red Part); Roent
geu Light. The few pages devoted to magic mirrors are 
most interesting, as is also the chapter on Roentgen light. 
The collection of Roentgen photographs is interesting. 
In the appendix to the last lecture a number of other 
kinds of invisible lig-ht are considered. They are Bec
quere!'s rays; phosphorus light; light of glow worms; 
Wiedemann's rays, paracathodic rays; diacathodic rays, 
and Goldstein'srays . .  It will be seen from what has been 
said that the book is without doubt the most thoroughly 
up to date treatis!) upon the subject of light, and the 
great reputation of Prof. Thompson is the guarantee of 
scientific accuracy of statements. 

THE INDUSTRIAL LIBRARY OF MACHINE 
DESIGN. Issued in 12mo forlll at 25 
cent!:! per number, fully illustrated. 

The first number oftbis useful work for students and 
young mechanics has just appeared under the autborship 
of Mr. J. G. A. Meyer, published by the Industrial Pub' 
lishing Company, New York. 

TO INVENTORS. 
titr� oefx�e�::ntC:a�

f 
gi:

r
£��a;�{�fo�s��� t�pepft�i��l�; 

19� f:!.�r��atp���fc:�� �bt&a�o���J�t� �8�g��;:e�� unequaled facilities for procurIng patents everywhere. 
�ISl&�f:� gZu\Pt�i�:\it'!� Ig:t�J ���Jb�i�:go��a:iiS g�� 
son::; contemplating the securIng of pa tents, eitber at home or abroad. are invited to write to this office for prices. which are low, in accordance with the times and our extensive facilities for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

NOVEMBE� 30, 1897, 
AND EACH BEA�INO THAT DATE. 

I See note at end of list about copies of these patents.J 

Adding machine, T. Giguere ........... ....... ...... SH4,734 Advertising device, A. J. Kell<?gg .................. 594,ti28 Agricultural implements, drlving mechanism for. A. Tetrault ......... ......................... 59,1,4 44 Air brake, M. Corrington ............................ 594,464-
1i����a�e�omIJi:f�i' ii2�bt��r·�iar··aiid··tire 

594,524-
alarm. Overfiow alarm. Pressure alarm. Anatomical organs, appliance for assisting, H. D. 

An.ib�1-��\,:·ward:::::::::::::::::::::::::::::::::. �8H� Animal cleaning device, O. P. Ifretwell. . . . .. . . .. .. 594,732 Arm rest. W. M. Slavik .............................. 594.572 Axle lubricator, car, Benners & Stadelman . . ... ... 594,515 
Bait bolder, J. F. Webber ........................ . ... 5Y4.448 Balance escapement. F. H. Voigt ................... 594,446 Bales, device for applying end caps to cylindri-

cal. J. F. Swinnerton ................ ............. 594.663 Baling press, A. Almy ................................ 594, 771 

R:�a ���\��, frid Rg·etlule����·ii: .j: ·Fourtiier:: : : :: ��t:�� 
Basket. folding, S. M. Royer .................. ...... 59,1,50'2 Bearing. ball. C. H. J. Dilg .......................... 5 94.680 Bearing for cycles. ball. E. J. _West .... . . . . .. . ... ... 594.450 
�:��FJiJI�:�� .cl���

l
.�,. � ... ������.�::: ::: : ::::::: g�:Xt3 

�ll' t��'iit'il�e"rb!�J'sfiifrer����: 'Hart,;n:: : ::: :::: g��:�3!l Bicycle. R. F. Bartel ..... ........... .. . . . . . ... . . . . . . . .  59,1.773 Bicycle brake. D .J .  & H. D. Gue ..................... 594.688 Bicycle bundle carrier. A. W. Duck ................ 594 ,683 Bicycle cape support. H. H. Barreda ............... 594.513 

�Ig�gl� fci'c'k1g:-d�vi�i.1l':.,'l;'.iy & 'Haii::::::::::::: g��:m 
Bicycle pedal. J. P. Lavigne . . . . . . . . . . . ........... . . .  594.405 Bicycle saddle. B. �'. Wbeeler ... ... ... . . . ........... 594.451 
Bicycle stand. N. B. Le Fevre . .. . . ... .............. 594,748 Bicycle stand. M. A. Sbeldon . . . . ... . . . . . ....... . .... 594.433 Bicycle support. Beardsley & Felton . . . . .. . . . . . . ... 594.373 Bicycle support, W. F. Hewlett . . . .... . . . . ..... . . . . 594.627 
Il���l: s:g��ftj.i���c:J��it��t�or

· maniifaci·ur� 
594.8

13 
ing, A. R. & M. S. Smitb .......................... 594.661 

�1�d:;J�p�::i-y:T:Nobie:::::::::::::::::::::::: �8�:rM Bit. See Expansive bit. Blast furnace, M. M. Suppes ... . ...... . . . . . . .  594,577, 594,578 Boiler. See Steam or hot water boiler. 
Boiler furnace, J. W. Warner . ... .......... . . . . .. . . .  594.,817 Bolting machine, vertical, I. G. Seifried .. . . . . . . . . .  594,760 Boot or sboe form, W. L. C. Niles .. .. . . . . . ........ 594.5.)1 Bottle. M. R. Scbalfer ....... . ....... ....... ... . . . . . .  594,565 Bottle and stopper therefor. A. R. Pollard ........ 594.423 Bottle filling machme. C. S. Dolley et al ... . . . . . . . . . 594,781 Bottle tilling macbine, W. M. Fowler ... . . . . . . . . . . . 594.392 
Bottle, non-refillable. T. R. Bridge .. .. . ... . . . . . . ... 594.592 Bottle. non-retillable. E. C. Smitb ..... . . . . . . . . .. ... 594,763 Bottle, non-refillable, J. M. '1'aylor .................. 594,765 Bottle or jar blowing machine. W. F. Obear . . . . . . . 594.646 Box. See Feeding box. Folding box. Stuffing box. Box coverinlo! machine, H. A. Inman ............... 594:,401 Brace. See Corner brace. 
Bracket. See Shade roller bracket. 
Brake. See Air brake. Bicycle brake. Electric brake. Emerlo!ency brake. Brake. W. S. Easton ....................... ........... 594.388 Brake beam fulcrum. F. W. Coolbaul<h ............ 594,384 Brake rigging slack adjuster, D. C. O'Kain .... .. . .  594,421 
Broiler. 1<8S. J. Gibbons. Jr .......................... 5 94 ,394 Broom and dust pan holder, combination, B. Kil-bourn ............................................... 594 .541 Buckle. spring, W. V. Hatten ....................... 594.532 
Building ventilator, W. Cooper ..................... 5 94.727 Buoy, submarine, E. A. Chamberlain .............. 5 94,600 Burglar alarm, electric, T. A. Clarke .. .. . . . . . . . . . . .  5!l4,67S Burglar and fire alarm, J. H. Ellis .................. 5 94.389 Burner. See Gas burner. Generative burner. Oil burner. 
I�ttgri' :-tt���;:�t��· deta·chiii� · impiement:·F:·S: 594,797 

McKenney ... ........ . . . . . . . . . . . . . . . . . . . . . ...... ... 594,806 Calendar, M. �'. Berry ........ ............ . . ....... ... 594.591 Camera, photoJO'aphlc, Ames & Rearson . ...•.•••• 594:,368 Can. See Rovinfr,{ can. Can filling macbine. E. Wlldi.. ........... .......... 594.667 Can beading macbine. C. B. McDonald ............. 394,547 Can opener, C. W. Garey .... ....... . ........... . . . . .. 594,469 Cane or corn headin� machIne, A. O. Gere .. . . . . . .  594,788 
Canopy support. E'. P. Bailey ........................ 594.370 

Car coupling, D. Alt man . . ..... .. •........ . . . . . . . . . . .  594,361 
Car coupling. G. Hil es . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . .  594,473 
8:� a��8�{;fin�c�a�s��hraiiway; .j::8: ·Thomas:. gCt:!�� 

ORDINARY RATES. Car fender, E. �berwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,434 

Inside Page, each insertion • • !f:; cents a line g:�::t:t';�,�.
J
p�����·.·. ::· .

.

. ::· .
.
. ::·.·.::· ::::::::::::: gt:� 

Back PaKe. each insertion, • •  $1.00 a line car
bi:i���. ���.����l.l�. ��.���.�:��: .�:.�:. ������ 594,715 

IY"For some classes of -Advertisements, Specia� and Car truss brace, railway, M. G. Hubbard, Jr ....... 594,798 
Higher rates are required. Caramel wrapping machine, M .! Hofheimer ...... . . 594 ,7Hti 

The above are charges per agate Hne-about ei ght I Carbureting calcium, p�ocess of and apparatus ( � n 

words per line. 'I.'his notice shows the widtb of the line. , f?r, H. L. Harten�tem . . . . . . . . . . . . . . . . . . . . . . . . . . .  5(. 14,;4:; 
and is set in agate type. Enln'avinge may head ad ver- (�arr�age, baby, V. Erlkss?n .. . . . . . . . . . . . .. . . . . . . . . . .  5.U,.�.� 
tisements at the same rate per agate line, by mea.'HL e- • CarrIages. motor mechanIsm for horseless, J. H. 

r 1 nt the letter press Advertisements must Le Auble ........................ . . . . . . . . . ... . . .. . . . . ... 594,vl 
��etve� at Publication Office as early as 'I.'hurs\lay C:ase: See Manuscn�t case. ., morning to appear in the fullowillJl week's issue. (as�lng apparatus , �. �. w:ood ..... . ... .... ....... �!:14.5i-.� 

8g:��: sg���1�io:���{r�llCk . . . . . . ... ........... . .  594,4W 
___ . �,=======c.c==..:=-==� 

Star * 
Lathes 

Foot power 
Screw ••• 

••• cutting 
Automatic 
Cross feed 

9 and. I-inch Swing. 
New and Original Features 

Send far Catalogue B. 
Seneca Falls Mfg. Compaoy, 
695 Water St., Seneca FaUs.N. Y. 

.PCWER & FOOT I SHAPERS.PLAN�RS DRILLS, 

.... AT H E S. �DC��ttf,,�,�g� f.!tTr:,
IJ�ul��t� 

, tBASTIANLATH�CO.120CUL�[RTST.CINCINNATI.O_ 

Boys' lion' "Strikir'ciglieJ�::." By lIal' } I lU I cOtggit
t
'i���u�fl�� lU 

ADVANCE YOURSELVES. 
IMPROVE YOUR CONDITION. 

THE HOME SCHOOLS OF 
Mechanical. Electrical. Steam, Civ

il. and Sanitary Engineering, 
Architecture. Metal Work· 

ing, Pattern Making. To encourage yl)U to start pow, we furnisb $11 mechanical drawing out,.. fit Cree. Small Fees. Advance or 
tN:;:�m

e
::;e �eR�C��I���;t�::l:r. 

i!n':;e� ���rl�e�.n�����;�.o�Sy. �c.J"'.::::Il�� 
F. W. EwALD. Gen. Mgr. 

Desks, 
Chairs, Tables, 

for Office Use. Sendfor catalogue 
Great Variety of Styles and Prices. and Discounts. 

\IT Export Business a Specialty. 
Derby Desk Co 138 Portland Street, Boston 

• 114 Nassau Street. New York 

PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 

SELF CHAROINO 
MACHINE 

Chairs, mechanism for spring back, C.  E. Davis .. 594,{);,9 
Christmas tree holder, M. Silverman ...... . .. ...... 594,4�1 Chuck. T. R. Almond ................................. 5 94.5b7 Cigar lightinlo! composition, A. Chatelan ........... 594,677 Ci�ar wrapper cutting machine. P. Veraci ......... 594:,8.% Cigars, machine for cutting out wrappers or 

binders for, J. R. Williams ...................... 594,507 Cilo!arette machines. mechanism for feeding and 
measuring- tobacco for, II, Bilgmm ... . . . . . . .. . .  594,374 

Cigarette mach inery, Honsack & Btl gmm ... • • . . . .  5H4,3i5 Cigarette making machine, A. Huelsmann ........ 594,7!l9 
Cigarette rollinjr"device,.,J. A. Sweeting .... . . . .. . .. 5!l4,501 Clampinlo! machine, H. Co Doman.... . . . . . . . . . . . . . .  594,610 

8l:;�·mAac�,���I?o"r\);.epa;."iiii,. 'p'. ·Arnoid::::�.��·�: �t:�] 
Cleaner. See Grain cleaner Railway track 

cleaner. Track cleaner. Clip for securing sleepers to beams, J. H. Pres-
ton .. ............. . ... ... . ... . .... . . .. . ...... . . . .. .. 594,i'>55 Clock. J. Schulte. Jr .................................. 594.654 Clock. geographical. H. ;\[argolis .................... 594,410 

Clothes wringer clamp, H. U. Ackerman .......... 5Y4,454 
Collar and cuff pas ting machine. DUrrin & Rourke . ........................................... 594,387 Combination lock, J. H. Warner ...... .............. 594,447 Commode, sanitary, C. W. Grant . . ................. 594,78Y 
Commutator, C. J. Greiner . .... . . . .......... .... ... 594,(j8j 
8g�li��sur���\y.er.si.°R����:�·. : ::: : ::.::: :::::::::: �R1:� 
Copy bolder. E. B. Quisenberry . . . . .. . . . . . . . . . . . . . . .  594.fl58 Core, laminated converter, ��. Schwedtmann ...... 594,tl57 Corner brace. J. H. Dyett ......... ........ .... .... ... 594,8'16 Cotton picker. A R Martin., ............. .... .... ... 594.481 Couch. box. D.G. & G. E. Proctor .................. 594,557 
8��g�
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r
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i
��: ..... 594,414 Cream from milk, device for facilitating rising of. E. G. Lyncb ......... ............ .... ... .. . ... 594,6:J5 Cultivator, spring trip, G. E Coppen . . . . .. . . . . . . . . .  594,4 1)3 Cutter. See Band cutter. Hog nose cutter. Stocking cutter. Cutter bar. Klossner & Schuch ... .... .. .. .... ....... 594,477 

Cutter bar, H . . M. J .. andes ..... . . . . . . .. . . . . . . . . . . . . . . .  5H4,747 . Dental appliance. J. E. Nichols ...... .... .... .... ... 5fJ4.48ll Desk. Welcb & Ernest .  . . . .. . . .. . . . . . . . . . . . . . . . . . . . . .  5�14,5Ua 
Digger. See rrree digger. Displaying device. card, H. C. 'Vheeler . ........ . . . . ��l4J·0i; Distance instrument, (j. KimmICh . . . . . . . . . ... . . . . . . 5114.411' 
Door check, J. Ewart. . ... ................ ........ ... 5H�,1 J; Draughting device. pattern. H. H. Taylor . . . . .. ... 5!l4,44. 
Dress and mud guard, W. C. Hnmphrey .. . ... . .... 5!l.J.l �Ii 
g��'�g �a:·��������t·i·C: vi: if (;·oj.(io]�:::::::::: gni:��\ 
Dust pan, L. N. Ralpb ................... .... ......... 594,751; Dynamo. poly circuit, L R. Prentiss ......... 594,48S, 5!l4,4t-.�J Edge setting machine, A. H. Prenzel. . . . .. . . . . . . . .  5!l4,754 Electric brake. S. H. Sbort .......................... 5!l4.4!l3 Elect.ric brake. W. Weihl. . . . . . . . . . . . . . . . . . . . . . . .. . . .  594,665 JiJlectric contact device and conductor construc-tion therefor. J. M. Dortch ...................... 594,386 Electric currents. means for con trolling, P. Ken-nedy . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .  594,744 Electric generators. pole changing mecbanism . 

for. P. Kennedy . . ... . .. . . . . . . . . . .. . . . . . . . . . . .. .  594.,745 
Electric motors, regulating, A. G. Davis . . . . . . . . . . .  594,779 

I �:������ �:a��: N:*���rt·.:::::::: :: :::::: ::: : ::::: g�:��g ��Iectric switch, ��. Schwedtmann . . . . . . . . .. . . .. . . . . .  594,G56 
For School, College 

X Hay work. or �1���tlg:.IIYs�����r��ii�t��ev�o�· 
Stanton . .  , .. . 594,575 

or Circular free. 
E. S. RITCHIE & SONS, 

Brookline, IUns •• 

By using our (stove pipe) RADIATOR. 
With its 120 Cross Tubes, 

ONE atove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTROOUCE OUR RAOIATOR, 
the first order from each neighborhood 
tilled at WHOLESALE price, and secures 
an agency. Write at once, 

ROOHESTER RADIATOR COMPANY, 
82 Furnace St., ROCHESTER, N.J'. 

•••••••••••••••••••••••••••• • • 
: Price. DEPTH CAUCE.: • $ 1.25 Has 4 in. narrow scale wblch can be used. • in middle or close to th� end, or removed. • � . . and used separately_ Fine finish • • • Catalogue of Fine Tools free. • 
: The L. S. STARRETT CO. : 
• Box 13. ATHOL, M.ASS� U. S. A. • 
•••••••••••••••••••••••••••• 

IT S IMPLIFIES DIFFICULT WORK 

J:trere Il�Dda�n!iniqp:���urpsi�� 
Threadiulr and CnttinlrMachine It has our Standard Adjustable Quick Openin U" and Closing Die Head with convenient "cam" movement. Five Chasers, set by graduation to any size needed. Can be released from Thread .. 
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��d 0£.��:3 '�fti��li; and positively. Send for catalogue. 

THE MERRELL MANUFACTURING CO .. .')01 Curtiss St .. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. r 

(RAND DRILL CO,) ; 
_�""'!. for Catalogue. 1 00 Br�."\V.���J 

�����¥�e�\�t�n
r:;��Ei:�, J M� J�Ulim·Pf: :' ..... : : : � : : :: ��::� �mergency brake and fender combined. F. A. 

Hite ................................................ 5 94.693 Engine. See Rotary engille . Steam engine. Englne igniter, explosive, W. Bayley . . . . . .. .. . . . . .  594:.372 
gnvelope, D. Harris ..... .......................... ... 594,620 l<�l1velope opening apparatus, H. E. Rider ...... ... b94,t;5() 
Eraser. N. C. Stiles ......... ............... .......... 594.49ti Exhaust utIlizer, P. F. Haley . . . . . . . . . . . . . . . . . . . .. . . 'lQ4.624 
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Sweet . . . . . . . . .  , . . . .. . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . 594,814 
Fastener, adjustable, G. R. Mitchell ................ 594,749 
Fast ening driving machine. W. Shaw ..... . ... ..... 5W,S]1 Feed, aufoma t ic boiler. O. Haselau, Jr ............. 594,793 Feed cutter shredding attachment, Heebner & 

Metz .. . . . .. . . . . . .  , . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  594.398 
Feeding box. stock. R. B. Jfouzer . . . . . . . . . . . . . . . . . . . .  �94,'jB.1 
I<'ence machine, .M. Plummer . . . . . . . . . . . . . . . . . . . . . . . .  594,1149 
Fence machine. wire. P. Mast.. . . .... .... .... ..... 594 ,642 Fence wire stretcher, J. W. Schaal. .. , ' . " .. . ...... 594 , 708 
Fender. See Car fender. 
t:U�I;OJ�g[

, .f.tg��g�Ct��,. ? .�:.����.t.���::::::: :::::::: g8::f� 
Filter, J. 'I'.l\lanning ........ ........................ 594,6;�7 
Filter. E. Morrison ................................... 594,415 ll�ilter and valve apparatus therefor, J. T. Man-ning . . . .. . .. . .... . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .  594. 1)40 
Filter valve apparatus, J. T. Manning .............. 5!l4,r:·m Filter, water. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5114.1"\1:1 
Jfirearm, breech loading, J. M. Whittemore ....... 5U4 .• JIj 
Fire door, J. E. Phillips ................... .... ....... 5!lj$�'" 
Jfireproof floor construction, R Omeis............ 51)4,7t.1. 1 b'ishlng apparatus, H. M. D.odge ..... .... ........... 5�4. t;(l!l 
Fisbing reel. H. W. Martin .. . .......... ..... 594.411. 5\14,412 Flash light composition, J. A. Bostwick ........... 004 .. 1!14 
Flooring-, A. Loewi.. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  5Q4.'i0l Flushing valve lock, C. H. Shepherd ............... 5H4. '(J!I 

�l�\�'a�: l fO[��e::::::::::::::::::::::::::'::::::: g1tl:�i� 
Fodder binder, J. P. Nug-ent . . . .. . . ... . . . . . . . . . . . . . . .  594,4..�7 

FOI���h��� foi��d�u�t:ts J�w!�.i.�l.�. �l.�������: 594,586 

�g��i.n&. b?M�C��k�:��·::::::· :::::::: :::::::::::::: gl:!::l4� Fuel blocks from petroleum, manufacture of. H . 
Hansen . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  594,739 Fuel charginlo! apparatus, automatic, A. Kitson ... 594,538 Furnace. See Blast furnace. Boiler furnace. 
P
I 
urn ber's furnace. Smoke consuming furnace. Furnace valve, J. R. Speer .......................... 5 94,002 Gage. See Shingling gage. 

Garment. bifurcated union. W. A. O'Brien ........ 594.64-7 Garment fitting device , J. Weir . . . . . . . . . . . . . . . . . . . . .  594,666 
Gas and electric generator plant, combined, S. IL 

Sbort ........ , . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . .  594, �'l5 Gas burner, fireplace or stove, W. G. Taylor ...... 594,816 Gas burners. automatic lighting device for, H . 
Borchardt. ............. " .............. '" .... . .... 594.376 Gas generating machine, F. A. Hutter ...... ....... 594 ,742 Gas generator. acetylene. J. S. Ferguson ....... .. 594:,826 Gas lighters, means for holding platinum sponges 
in automatic, H. Borchardt ...................... 594 .. �77 Gas manufacturing apparatus. A. Kitson .......... 594.540 Gas producer, A. Kitson ................... ... 594,537, 5g4,5�9 

Gas producer. Mitcbell & Harleman . . . . . . . . . . . . . . . .  594.433 Gas washin� apparatus. 0. F. Lei bert . . . . . . . . . . . . . .  594,480 Gate. See Tilting gate. Gazogene, A. Clouard ........... .................... 594.400 Generative burner. compound, R. R. Stafford .... 5 94, 574 Generator. See Steam generator. Glass bottles, manufacture of. M. Sohnchen ...... 594,494 
Glass presses, device for controlling and direct-

Ing nir to, Thomas & Creighton .. . . . . . . . . . . . . . . .  594,445 Glove. E. Suit ......................................... 594,4W Gold or other precious metals from earth, etc., 
apparatus for extracting, B. S. Church ........ 594,521 

Grain cleaner, double grade. A. J. & H. W. Cle-
Gra\'!,��D:c:powe·li::: :::::: ::::::::: ::::::: ::::: :::: ��!:!�� 
G�irw�1!at1t'!t�i:.�'. ��.��.� .���. �.���.

i
���� .���� .� .. 594,fofl9 Grubbing implement. J. H. & W. J. Connell . . ... .. 5tl4,4til Hammocks and tents, folding support for, Byxbe 

Ha�dl�eJ�f:gr�g:mitctiii;e: c: ii". ·Bum·p: :::::::::: : g::��� 
Harrow, folding, T. C. �"'leming .......... .... .... ... 5Q4,837 Harvester and shucker, combined corn, J. E. 

Brown ................................... ... , . . .. . .  5f14,823 Harvester, corn, C. E. Knudson .. . _ . .. . . . . . .  ., ... 5!l4,802 Harvester. corn. Mahon & Gower . . . . . . . . . . . . ... . . .  5H4.4U9 Harvester elf"vator. grain, J. MacphaiL ........... 594,6:l6 Harvestinll machine, corn .. '1\ D. McGrath . . . . . . . .  594,418 Hay rake. borse, W. Strait ... . .... .... ... . ......... 594,441 

�::re��
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�t!�:15� 1'otw��:r ·tie·�ier:·········· 594,543 

Heating and ventilatin� apparatus, E. O. Bur-
rows ............... .. . ........ . . . . . .... ...... .... ... 594,597 Hoe drill shoe, E. W. Griffiths ............. ........ 594.;J28 Ho� nose cutter. R. S. Rust .............. .... . . . ... 594,8(19 HOlst, chain, J. W. Kincaid .......................... 5!l4.801 Hoisting and transportinlo! vehicle, J. W. Bodley 5!l4,722 Hoisting apparatus. '1'. Haddow ........... . . . ... . .. 594,619 

(Continued on page 382) 
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Everything you want to know abou t  
every Tool you can think of. Out' 
new 1897 Tool CataloJ;(ue i s  a veri
table Tool Encyclopedia. A com
plete Tool List for Metal Workers 
and Mechanics of all kinds. Hand
somely bound in cloth, express paid 
g�:":lft g! �'2!!nd�g��M!�'\ ��� 
der amounting to $10.00 or over. 

" ieutifi, �tueti,al. 
Holder for rolled material, J. D. McMillan . . . . . . . .  5il(,485 
Hopple, S. Y. Trice . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .  594,502 
Horsesboe, C. Cbamberlin. . . . . . . .... . . . . . . . . . . . . . . . . 594,.>23 
Horseshoe. J. A. Garneau . . . . . . . . . . . . . . . . . . . . . . . . . . • 59oi.616 
Hor@eshoe. cushioned. G. H. Blanchard . . .... . . . . .  594,821 
Horsesboe, nailless, W. G. Rotsell . . . . . . . . . . . . . . . . . .  594,161 

�g:: ���,:: ����'l'R�����d�:: : : :' : : : : : : :  : � : : : :  �:�� 
Hub, vebicle, H. R. Collins . . . . . . . . . . . . . . . . . . . . . . . . . .  594,005 
Hydraulic elevator. N. C. Bassett . . . . . . . . . . . . . . . . . .  594,500 
Iron. machine for breaking and loading P llit. A. 

Sablin . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.707 
Iron, purifying, B. P. Stockman . . . . .. . .. . . . . . . . . . . .  594,497 
Jock strap and suspensory. combined. C. I:i�. Ben-

nett . . . . . . . .. . . . . . . .  . . . . . . . . . . . . . . . .. . .. . . .. . . . . . .  594,673 

(DECEMBER I I , 1 891. 

MICROSCOPES 
tor College, Profe .... ional and all 

kind. of Indn .. trial nses 

M I C R O T 'O M E 6  
and all kinds of Laboratory apparatus 

BAUSCH & LOM B OPTICAL CO.,  
5 1 5l N. S t .  Paul  St.,  Rochester, N. Y. 

Montgomery & Co. 
MAKERS AND JOBBERS I N  FINE TOOLS 

T
T�� CY�i!'e���!��ti!�S E N G I N E. There is Enjoyment in  it 

��;'}�\�t��w:rtg:n ��� :::�:: 

Kettle and Jacket, stew. Smitb & Asbby .. . . . . . . . . .  594,764 
Kitchen ventilator and stovepipe attachment. 

automatic, B. F. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,508 
Ladder, W. Wildprett ... . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  594.582 
Ladder. portable step, H. Bowman . . . . . . . . . . . . . . . . .  594,674 

1 05 FULTON STREET, N EW YORK CITY. 

Electrical 
Novelties 
Hand Power Dynamo, • • $6.50 
Water Motor Dynamo, 8.00 
E l ectric Rai lways, $3.50 and 6 .50 

or Bend !fYI' cataWaUAl 
oj other novelties. 

THE CAR LISLE & FINCH CO. 
Sixth Street, C i ncinnati, Ohio 

N I C K E L  
.AND 

Electro-Plating 
A pparalus and lIalenai. 

TBE 
anso n &  Van Winkle  

Cu., 
Ne,vRl'k, N. J .  

136 Liberty St., N.  Y 
35 & 37 S. Canal St., 

Cbicajlo. 

Lamp, bicycle, C. V. Bougbton. . . . . . . . . .. . . . . . . . . . . . 5!J4,5IG 
l.dlmp. electric arc, rr. E. Adams . . . . . . . . . . . . . . . . . . . .  594,585 
Lamp, electric arc, T. E. Drohan ...... . ... . ......... 594,1182 
Lamp, electric arc, H. R. Quinby . . . . . . . . . . . . . . . . . . .  594,426 
Lantern, W. S. Hamm . . . . . . . . . . . . . . . . . . . . . . . .  594,700. 594,791 
Lantern. bicycle or other. '!'. Wlnn .. . . . . . . . . . . . . . . .  594,452 
Lantern, optical, S. W. Allen . . . . . . . . . . . . . . . . . . . . . . . .  594,819 
Lemon squeezer, Cox & Hughes . . . . . . . . . . . . . . . . . . . .  594,728 
Level, spirit, G. Henneberg . . . . . . . . . . . . . . . . . . . . . . . . .  594,&'9'J 
Lever sbield, H. G. Dittbenner . . . . . . . . . . . . . . . . . . . . .  094,608 
Lifter. See PHn lifter. rrransom lifter. 
Liquid cooling apparatus, O. Meinshausen . . . . . . . .  594,545 
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5!M,440 

ing or discharging, Bunnell & Casey ..... . . . . . . . 594,520 
Lock. See Combination Jock. Trunk Jock. 
Lock, S. F. Kinsella . . ..... . . ........... . . . . . . . . . . . . . .  594.697 
Lock, H. S. Lockwood . . . . . . . .... . .... . .. .. . . . . . . . . . . .  594,631 
Locomotive cab seat, A. L Harvey . . . . . . . . . . . . . . . . . 594.792 
I,ocomotive for towing canal boats, E. A. Leland 594.832 
Loom, J. F. Dustin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 594,634 
Loom box motion operating device, J. F .  Dustin .. 594.G85 
Loom picker check, R. W. Andrews . . . . . . . . . . . . . . . .  594,719 
Loom sbuttle, A. Isberwood . . . . . . . . . . . . . . . .. . . . . . . .  594,402 
Loom sbuttle box, J. H. Nortbrop . . . . .. . . . . . . . . . . . .  5!J4,704 
Lubricant, R. C. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,576 
I.ubricator. See Axle lubricator. 
J.Jubricator, J. Price . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .  594,755 
Mandolin, R. B. SImpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,4:16 
Mangle, F. E. Ricbter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594;430 
Manuscript case or holder, Friedrichs & Brede. . .  594,393 
Meaaure, W. J, McDonnel. . . . . . . . . . . . . . . . . . . . . . . . . ... b94,54� 
Measuring apparatus for ribbons, etc., J. Hotz . . .. 594,534 
Measuring, registering and delivering li quids, ap-

pH.ratus for, W. Lindsay . . . . . .. . . . . . . . . . .. . . . . . . .. 594.630 
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The most useful article ever invented CD Mechanical movement. S. L. Harwood . . . . . . . . . . . . .  &94,741 

���,h�&U¥�s�iuJ���:?'i!��l��oI�:U�: � �rl������1.' J: ivi1if�i��:::::::::::::::::::::: �t:��3 
ance Companies and business men jil;en- � Milk c.:1.U loader, G .  F. Knorr . . . . . . . . . . . . . . . . . . . . . . . .  594,478 
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e
:n��;o��Z��tltg ���e, coatin�for, A. Rost. 5fl4,758 

25c. '1'0 be had of all booksellers. sta-. _� Moistener, Htamp or envelope, G. J. Cave . . . . . . . .. .  594,�JlJ 
Uoners and notion dealers, or by mail on :gr��. fO��iWi ��p�����s, sand, S. J. Adams . . . . . .  594,584 

i��:�Pk':.i.IT���ur���¥le card. by mail, :; Mower. T. S .  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,09(; 
ConSOl idated Salety Pin Company. 1; Music leaf turner, Hellckler & E1Cks . . . . . . . . . . . . . .. 594,625 

B_O_x_9_3_, _____ B_I_'o_o_m_fl_e_l_d..:.,_N_._J_. ______ � Mu
��i��

t
�.�ti.�

n
:.��.���I.� I�.

d
�
e
�.
f
��: .�:.�: lt: 594,304 

B A R N ES' 
New Friction Disk Drill. 

FOR LIGHT WORK. , 
Haa thus Great Advantages: The speed caD be instantly changed from 0 to 1600 

:nthb:��� � tt::����q:al
w
:!���� 

smallest or largest drills within its range-A won
deriu.l ecoDOmy in time and great saViD&, in driB 
breakaee

· 
Send for catalogue. J W. F. & J NO. BARNES CO.. I 1999 Ruby St., Rockford, Ill, 

The Electric Candle 

f! 
For Magic Lanterns. 

Absolu tely tbe newest and least 
expensive device for scientifiC or 
popular projection by electricity. 

l7" SendjfYl' Special Circular. 
• QUEEN & CO. (Incorporated) 

1 0 1 1  CHESTNUT ST., 
PHILADELPHIA ,  U. S. A .  

ACETYLENE GAS AND CARBIDE OF 
Calcium.-A I I  about the new i \Iuminant. its qu alities. 
chemistry. pressure of l iquefaction, lts probable futu re. 
exper1ments performed with i t. A most valuable series 
of artiCles, givini! m complete form the varti cu lars of 
th i s  �ubject. Apparatus for makinJil the J,!RS. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 99�. 
1 11114, 1 11117. 1 I11�. 111 14. 1 U1 a ,  1 11 l 1i. l fl��. 
1 U3.1 and 1 03�, 'rhe most recent apparatus of sim· 
p Ie and more elaborate type described and illustrated 
in special acetylene Supplement No. 1 0,;)1. Price 10 
cents eHch. To be had at this office and from all neW8-
dea lers. 
Tln·� � F. 'V B RISTOL CO'J�T"�R 

Registers an accurate account 0 f work done on print. 
in', presses, g rain tallies. wei�hiDg, measuri'flJ{ snd 
�!�:it! ����fic�ft�?

i
�1� PI�?����r�fe��u��'� 8��� 

cia! couuters to order. I'T Sendl.or circular. C. J. ROOT. Bri .. to . Conn., U. S. A. 

THE OBER LATHES 
For Turning Axe, Adze, Pick. 
Sledge, Hatcbet, Hammer, Au
ger, 14'ile, Knife and Chisel Han
dles, Whiffletrees, Yokes. Spokes, 
Porch Spindles, Stair Balusters, 
T"ble and Cbair Legs and otber 
irregular work. 

Patented. pr Bend jor Circular A. 
The Ober Lathe Co., Chagrin Fall .. , 0., U. S. A. 

STEAM 
A boon alike to 
the prospector 
a n d  m i n i n g  

A mill for crushing ores. 
Eq ual in effiCiency to a 
five stamp battery, and at 

STAMP �f ft,"e
ct

!�� 
pense. 

capitalist. Send for catalogue. MILL :; GATES IRON WORKS, Dept. C, 650 Elston Ave., Chicago, U. S. A. 

THE COBURN PATENT TROLLEY TRACK 

Barn Door Hangers 
Impossible for door to jump tbe tracL 
Very simple and cbeap to apply. 

or Send jfYl' Book. 

THE COBURN TROLLEY TRACK MFG. CO •• 

HOL YOKE, MASS. 

Nipple forminjil; machine, A. C. Campbell . . . . . . . . . .  594,4,11 
Nut lock. J. Douglass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,525 
Nut lock, T. Hand. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.738 
Nut lock, C. E. Miller . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . ... 594,546 
Nut lock, H. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 594,432 
Oar, boat, O. B. Sbedd . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . 594,761 
Oil burner for producing non-luminous flame, M .  

Graetz . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,395 
Oil burner, incandescent, W. A. Smith . . . . . . . . . . . . .  594,439 
Oil cup, A. Levedabl. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ... 594,544 
Oil ext.racting apparatus, E. Printz . . . . . . . . . . . . . . . . .  5!:J4.425 
Oil from seeds, extractinJ;(, E. Euston . . . . . . . . . . . . . .  594,300 
Oils, fats, etc, purifying IIxed, �'. 1,. Dyer . . . . . . . . .  594,461 
Ordnance, jil;as operated, W. E. Simpson . . . . . . . . . . .. 594,710 
Organs. pouch pneumatic for pipe, W. B. Flem-

tng . . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594-,391 
Overllow alarm, C. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . .. 594,403 
Pail, etc., dinner. A. Ferber . . . . . . . . . . . . . . . . . . . . . . . . .. 594,f..Bf) 
Pail, dinner, R. Schaellibaum . . . . . . . . . . . . . • . . • . . . . .  594,564 
Pan. See Dust pan. Vacuum pan. 
Pan lifter, W. W. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . .. 594,475 
Paper trimming macbine, C. Seybold . . . . . . . . . . . .. . .  594.400 
Paper winding machine, W .  H. Decker . . . . . . . . . . . .  594,7bO 
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writing, F. Nevoijil;t. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.751 
Phonograph, multiple cylinder, G. V. Gress . . . . . . . bfU,7.11 

�ha����fo�� 8.
r
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Piano attachment, H. Robinson . . . . . . . . . . . . . . . . . . . .  594,t.i51 
Piano frame, W. Siejil;el.. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  594.570 
Piano sounding board, P. M. Zeidler . . . . . . ... . . . . . . 594,718 
Picker. See Cotton picker. 
�l��
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Pipe coupling or connection, M. Glauber . . . . . . . . . . . 594,52ti 
Pipe cushion water, E. J. Gallagher . . . . . . . . . . . . . . . .  594,78'" 
Pipe wrench, J. Browning . . . . . . . . . . . . . . . . . . . . . . . . . . .. 594,77.1 
Pipe wrencb, R. A. Ryrie . . . . .. .. . . . . . . . . . . . . . . . . . . . .  594,56., 
Pitcher, sirup, E. G .  Lantz . . . . . . . . . . . . . . . . . . . . . .. . . . . 594,629 
Plant protector, L. G. Hunter . . .. . . . . . . . . .. . . . . . . . . . 594.474 
Planter, cane, J. C. d' Azevedo . . . . . . . . . . . . . . . . . . . . . . . 594,'120 
Planter, corn. H D. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,437 
Planter, potato, 'I'. H. Williams . . . . . . . . . . . . . . . . . . . . .  594,669 

�lg:: �. �.sll�Ki;il;on: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��1:� 
Plow point fastener, E. W. Griffitbs . . . . . . . . . . .. . . . .  594,521 
Plumber's furnace,J. Nordinger . . . . . . . . . . . . . . . . .... 594,64.1 
Precious metals from sand, rock. etc., apparatus 

for separating. B. S. Cburcb . . . . . . . . . . . .. . . . . . . . . 594,522 
Press. See Baling press. 
Pressure alarm, automatic high, C. W. Bemish . . . 594,514 
Printinjil; machine, W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . 594,566 
Printing machine fly frame, E. L. Shattuck . . . . .... 594,659 
Printing machines, mechanism for feeding en-
pro��W!'i�h��8, \'iir�·!�

b
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Propulsion, electric system of, W. M. Brown . . . . . .  594,a79 
Pulverizing machinery, A. B. Pau L . . . . . . . . . . . . . . .  594, 42'2 
Pulverizing mill, roller, King & Raymond . . . . . . . . . 594,696 
Pump, air, A. S. Noonan . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  594,703 
Race track starting apparatus, W. H. Whittle . . . . 594.717 
Rail bond, electric, S. W. Huff . . . . . . . . . . . . . . . . . . . . .  594,800 
Railway block signal, electrically controlJed, R .  

J .  Hewett . . . . . . . . . .. .... . . . . . . . . . . . . . . .. .... . . . . . . .  594,471 
Rallway, electric, R. Lundell . . . . . . . . . . . . . . . .. . . . . .  5H4,70'2 
Railway, electric pleasure, L. J.Jilley . . . . . . ...... . . . .  594,700 
Railway siJ;(nals, mechanism for making, break-

ing and switcbiug electric circuits for, P. H. 
�'orbes et al . . . . . . ... . . . . ... . .. . . . . .... .......... . .  594,614 

Railway spike. J. Ricbard ...... . . . . . . ..... . . . . . . . . ... 1'94.757 
Railway tIe, metallic, S. D. S. Narber . . . . . . . . . . . . . . . 59·�.419 
Railway track cleaner, street, P a rmen t e r  & 

Peirce . . . .  . .  . ... . .  . .  . .  . .  . . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . . . .  . . . .  59',552 
RaUways. travehng contact device for electric, 

M. D. Law . . . . . . ... . ... . .. ..... . . . .... ..... . . . . ..... 594,406 
Rake. See Hay rake. 
Reapers, mowers, p umps. etc., connecting rod 

for, D. J. Crosby . . . .... . ...... . . ........... . .... . .  594,729 

�:r:\��';.�t�r.
S
����erry ·&·i:i{,r·ney::: ...... : : : : ::: ...... :: �\M� 

Reg Ulator, See Speed regulator. 
Ribbon mechanism for time recorders, etc., W .  
. L .. Bundy . .  , . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  594,725 

Rlvetmg macbme, C. P. Hl!<!tins . . . .. . . .. . . . . . . .... . 594.472 

�g�r� :;:�:::,
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r
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Roving can, J. A. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,602 

ll:�lrl�������i·T�·J>::��: : : : : : : : : : : : : : : : : : : : : : : : : : :  �2t:� 
�:��', �i�

O'!.",
I
���!�Oli·';;;:.·.· .. ·::.·.·::::::.·.·:.·.·:.·.·::: ��:g�� 

Sashes, nleans for mising or Jowering, A .  Pear-
Sa":��iiinii ;':"acilin';; 'il: i:::Bo · .... :: .... :: .. ::: .... :: .... : 

.
.. : �t:� 

�����.
al

��:a��:d�!.i��:e�ederer . . . . . . . . . . . . . . . .  594,492 

Scrubbing macbine, H. F. Ackerman . . .. . . . . . . . . . . . 5g4.509 
Seal, self-locklIJ.g, E. Tyden . . . ...... . . .... . . . . . . . . . . .  594 580 
Seam riPfling device, J. G. Shepa rd ........... . . . . . . 594:660 

�:�i�
e
;

e
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e
b�it�n 

D
fe��i'ng" appa·ratus: · i: 594,681 

sew?��!�g;;.� �k;, t'tle: ii: ·P ·:iii·cb'.irds·.: '::. '::::.: �g::�g 
Sbade roller bracket, D. E. Sberwood . . . ... . ....... 094,71;:) 
Sbaft attacbment, vebicle. J. K. Pilkington . .... . . 594,648 
Shafting etc., machine for straightening and pol-
Sba�:��. �o���.;.\· skate' ;;n; r iri;ii';; '�,:' w : . G: 594.482 

Boet�cher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,723 

�g::g �bfi�
m
?e���

d
8�ea�eX,

a!:t��ciftefor: 'To: 'X: 5�,753 

Sb!i'?;,���Sc;'tiiiig ·anti.· bending 'machine; 'j : '  P:  594,428 

sbe!l
e
:-e't'.!'innioUldlng·.· machin'a 'i or 'maki'ng: '6: 'or: 094.643 

Childers . . . . . . . . . . . .. .. . . ...... . . . .... ... . . . . . .... . 594.383 
�g�,!

g
{��f,fn"::ii;cb�n:,

a
J�':: Ryan:. : ::'. ':::. :'::::.:: i1lgi� 

Shovel, E. Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.778 

��un
t
!�

r ��':'iia� .... m�rlc � :r;Ar;.t . ... ............ .. 594,504 

Signalinl! .yste m, fl A. C base.. .. . . .  . .  . .  . .  . . . .  . . . . .  594,382 

(Continued 1m page SBSJ 

made. ('an be used wherever pow
er is required. Either sta
tionaryor marine. No tire. 
No beat. No smoke. Noli
censed en�1neeT required. 

pr Send JOT catalogue. 
SI NTZ GAS ENGINE CO .• 

Grand Rapid ... 
Mich., U. S. A. 

ROTARY PUMPS 
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d
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l
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and e�ine from 1588 and i l lustrated with clear draw
ings showin.'{ the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
RUPPLEMENTS 1 109. 1 1  I U. 1 1 1 1 . Price 10 cents 
each. For sale by Munn & Co. and aU newsdealers. 

A L C O  VAPOR 
Motor contro ned from boww 

Valve movement� 12 to 1. 16 
to 60 ft. Launches. Twin 
���148a�d

s:Aih�ig!t�0 ltc!n�e� en�ineer or pilot required. 
Speed and safety guaranteed. 
No dall.'{erous Naphtha or 
Gasoline used. No disa�ree. 
ab1e vibration. 

IT Send 10 cents in stamps 
JOT 1891 Cata!oaue. 

., It. Je rsey Av .. Jersey City, N. J .  

Strong and true. Best reversible 
jaw8-easily reversed. Made of 
step,

I
, case hardened. No strain 

on the screws. Upper section of 
jaw may be left off and cbuck 
used for c uttinjl stock. 
Greater capacity than any other 
cbucL Can be fitted wltb inter
cbangeable jaws. 

SKINNER CHUCK CO. 
New Britai n ,  Conn. 

P E R P E T U A L  M O T I O N  
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subject is so very Iimt�ed. the on1r book being entirely 
out of print, so that this series wil be Important to all 
inventors. 00 illu 8tratlons. �CIENTIFJC AMERICAN 
SUPPLE"EN!, Nos. 1 130, 1131, 1 133, 113�, 1136, 1137.> 1138. Price, 10 cents eacb. For sale 
by l\Iunn & t..:o. and all newsdealers. Send for new 
catalogue. 

E D C E  T O O L S -." 

Preserve Your  Papers. 
jI ••••• � 

Subscribers to tbe SCIENTIFIC AMERICAN and SCIEN
TIF I C  AMERICAN SUPPLEMENT. who wish to preserve 
their paperR for bindinJ;(� may obtain the Koch Patent 
File at the office of this paper. Heavy board sides� in
scription " Scientific American " and U SCientifiC Ameri
�an Supplement" in gilt. Price $1.50, by mail, or $L25 
at th is office. Addres8 

M U N N  & CO. , 361 BROADWAY, NEW YORK 

© 1897 SCIENTIFIC AMERICAN, INC. 

It. lijlbt toucb, Its quietness and Its wonderf'll 
completeness make the 

No. 2 HAR.TFO R.D 
the pleasantest typewriter to UE!e that was ever seen. 

TYPEWRITER CO., Hartford, Conn 

A DESIRABLE HOLIDAY GIFT. 

• •  DR APER ' S  • • • 

Recording Thermometer 
Standardized a n d  Warranted. 

Gives a correct and contmuous record 
in ink on a weekly chart. 
IT Writejorparticulars • 

THE DRAPER MFG. CO. 
lli� Front Street, New York. 

EYEC LASSES � 
never happen if you sus-
f:e'.?e 

t
g��e::°ffi,. �

n
:rig! 
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est 

(I'�;
k
g� If�:t,:g�r; 

released. Hook turns on 
a swivel. Hy mail lOcents. 

� 
Illustrated booklet for tbe 

asking, showln� other novelties 
that use the Improved Washburne 
Patent Fasteners. American 
RinK' Co., Box P, Waterbury, ct. 

NOW I S  THE TIME TO SUBSCRIBE 

- FOR THE -

ESTABLISHED 1 845. 

The most popular Scientific Paper in the World 

The SCIENTIFIC AMERICAN ha s been issued 
every week by the present publishers for a 
period of over fifty years. It is the only 
Journal published in this country which is 
devoted to a general treatment of the de
velopment of the sciences, arts and manu
factures. Each issue is embellished with 
numerous illustrations showing great engi
neering works, the most recent inventions 
in bicycles and motor carriages, new forms 
of machinery, photography, the latest addi
tions to the navy, new guns, locomotives, 
etc., sixteen pages each week. Many of 
our patrons have been on our subscription 
books for a period of thirty or forty years 
and we often receive letters from old read
ers stating that owing to a careful reading 
of the paper since boyhood, they owe their 
success in life more to having had the 
SCIENTIFIC AMERICAN as their constant 
friend and companion than to any other 
one cause. 

The SCIENTIFIC AMERICAN should have a 
place in every dwelling, shop, office, school 
or library. Workmen, foremen, engineers, 
superintendents, directors, presidents, offi
cials, merchants, farmers, teachers, law
yers, physicians, clergymen-people in 
every walk and profession in life, will de
rive satisfaction and benefit from � regular 
reading of the ScIENTIFIC AMERICAN. 

Ali, an instructor for the young it is of 
peculiar advantage. Try it.-Subscribe 
for yourself-it will bring you valuable 
ideas ; subscribe for your sons-it will 
make them manly and self-reliant ; sub
scribe for your workmen-it will please 
and assist their labor ; subscribe for your 
friends""::it will be likely to give them a 
practical lift in life 

A yearly subscription to the Scientific 
American is a most acceptable gift to a son 
or a friend. 

NEW VOLUME COMMENCES JANUARY 1 ST, 
SUBSCRIPTION PRICE, 

$3.00 a year, or $ 1 .50 for six months. 

� Send your address for a free spe
cimen copy. 

M UNN & CO. , PUBLISHERS, 

36t BROADWAY. N EW YORK. 



DECEMBER I I .  1 897.] 

ELECTRIC ITY 
Machine Design; Stationary, Locomoth"e and f;:j;;;;:��� 
Mllrine Engineering; Milling; Mechanical and n'_"'-"�:!!l 
Architectural Draw'g; Architecture; Plumbing; 

U�il����d�l, 31 COURSES �y���!� 
Eu:!incering; Surveying and Mapping; Sheet. 
�Ictal Pattern Cutting; Metal Prospecting i 
Bookkeeping ; Shorthand ; English Branches. �:,I, ,;;h. GUARANTEED SUCCESS. 
r ... Mode.ale. Advance 0. Inslallmenll. 
Circu.lar Free: State suhjut ym, wish. to study. 
Itlh'rnlltinnal l 'nrr" spnnf!pnrr �rhr.nl",. Hox 942, 

Pbonograpbs, 6rapbopbonu, 
ProjtttosCOPU, RinttoscOptS, 

RECORDS, FILMS, ETC. 
rr 36 page illustrated cataloJrue sent free on receipt of 2-cent stamp. 
The Edison Phonograph Co.,427 Vine St.,Cincinnati,O. 

IT COSTS NOTHINC TO T R Y ! 
All steam users csn save time money and trouble with the simplest. safest and most 

�������tg/N*Zexist-
STEAM TRAP Guaranteed never to wear out. Look at the cut and see how it's done ! Pay me what you save in coal for one year and I'll furniFh the trap free. lir" 8ee illus. notice Sci. Am. July 13, 1897. Sole AmerlCan Mfr. Wm. S. Haines, S 1,36 S. 4th 1St .. Phila" Pa. 

Headquarters tor 
D U M PI N C  HORSE CARTS. 

Wide and narrow tires. Low rates of freight from Our works-'I'alalll}", Pa.to all points. 
HOBSON & CO. 

No. 4 Stone St., New York. 

¥8u U S E  GR INDSTONES P 
[f 80, we can SUpPty you. All Size!! mounted and unmounted, always kept in stock. RBmem�er, we make a specialtyof selecr.ing stones for aU speCIal purposes. lr Ask for cataloaue 

'The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland , O. 

METHODS AND INSTRUMENTS USED in Astronomy.-An illustrated description of tbe telescopes in the Lick and Paris Observatories 6 iJlustrations. SCIENTIFIC AMERICAN SUPP.LEMENT 1 J �O. 

��1:r�� c��d f������J>� �����e�o. and all news-
ZT'S C>]ST T �  lIIE'V'ElII The "Which Way" Pocket Level •. tells in a second which direction ' 
work is "out." Accurately 1iIT0und lens. Nickel plated and polished. Size of a 

' . " H 

... 

,

.

C ..... ·. "'. A.' '1: dollar. Sent any where on receipt of , '. H 

One Dollar. E. G. SMITH, Colnmbia, Pa. 

TWELFTH EDITION NOW READY. 

THE SCIENTIFIC AMERICAN 

eyclOp�dia Of 
R�(�ipt$, not�$ am' Ou�ri�S 

1 2,500 RECEIPTS. 708 PAGES. 

Price, $ 6.00 in Cloth ; $6.00 in Sheep ; $6.60 in 
Half Morocco, Postpaid. 

T:o�� h��;� 
been on the mark:et for nearly 
SIX years. and 
the demand forit 

• has been so g-reat 
that twelve edi
tions have been 
clIlled for. 

It is entirely 
distinct from the 
ordinary receipt 
b()ok in heing 
thoroughly upto 
date. 

The work may 
be regarded as 
the product of 
the studics and 
p r a c t  i c  a l  ex
perience of the 
ablest chemist8 
and workers in 
all parts of the 
world; the information given being of the highest 
value. arranged and condensed in concise form, 
convl'nient for ready use. Almost every inquiry 
that can be thought of, relating to formulre used 
in the various manufacturing industries. will herl1 
be found answereo. 

'l'hose who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of indepenrlent business 
or employment. rplating to the home manufacture 
of salable articles. will find in it hundreds of most 
excellent suggestions. 

r.r- Send for de" cripti1Je circular. 
MUNN & CO., Publishers, 

361 Broadway, New York. 

Skein silk book, H. Bristow . . . . . . .  " " . " " , ,  . . . . . .. .  594,519 Sled boat. G, C. Scott. . " " " """""""""""" ,  59;1,658 Smoke consumin� furnace. Brandon & Beal. . . . . . . 594,675 Soap saving device, M. E. Verdier . . . . . . . . . . . . . . . . . .. 594,664 Soda water apparatus, W. B. Smith . . . . . . . . . . . . . . . . 594,573 

�g��� �a';.'!te;: c'ta�g:;vs�rk 's".iY"::·.',·.: ':. : :'::,'. :.: gl:!:�¥ Speed regulator, N, Lombard" """""""""  " .. 594,632 �pinning machines and support therefor, tbread guide for. E, Whlttum" "" . " """""""""  594,581 Sprayer, J, Bengue" " " , ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  " " .  594,721 Starching machine. C. Allgeier . . . . . . . . . . . . . . . . . . . . . .  594,671 Starching machine. H. Jensen . . . . . . . . . . . . . . . . . . . . . .  5!l4,S:-JO Steam engine, J. T, Halsey""""""" """"""  594,52!1 Steam generator, 'r. Manning . . . . . . . . . . . . . . . . . . . . . . . .  5W.641 Steam and hot water heater, J, D, Handbury " , '" 5\14,3'J6 Steam or hot water boiler t sectional, J . R. Ban-nan" , , , , , , , ,  "" , . "  " " " " ' " ' ' ' ' ' '  " " " " " " .  594,512 

����mz�r�G,Bw�it����s::::::::::::::::::::::::::::: �:� Stirrer, A, C, Bull" " "  " " "  " "  " "  " " " " " "  " ' "  594,824 Stirring apparatus, temperature indicating, M. Henius" " " " " " " " " " " " " " " " " " " " " " ,  594,53.'1 Stocking cutter, E, A, Hirner" " " " " " " " " " , ." 59�,400 Stoker for inclined grates or retorts, E. RiegeL . . . 594,431 Stone sawing machine, F. Knobel . . . . .  · . . , .  , . , '  . .  , . . . 59li,542 Stone working machine, G, L. Badger" . "  ,594,588, 594,5811 Stove or other furnace. F. C. Bormann . . . . . . . . . . . . .  594,774 Strap. See Jock strap. Street sweeper. H. E. Hawk . . . . . . . . . . . . . . . . .  ' . . . . . . .  594,391" Street sweeper, W. T. Urie . . . . . . . . . . . . . . . . . . . . . . . . . .  594,503 Stringed instrument, J. A, Jonkholf" . " " " " " "  5\14.743 Stuffing box. C, A. Wright. . ""  . .  " " " " " " " " ", 594,45.'1 Switch. See Electric switch. Electrically opera-ted switcb. 'l'elephone line switch. Table. See Self·leveling table, Tag, F, Muller" " " " " "  """  " " " "  " " "  " " "  ' "  594,484 Taper for bicycle or carriage lamps, C. V. Bougb-ton" , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , ,  '" 594,517 Telephone ]ine switch, G. Lay . . . . . . . . . . . . . . . . . . . . . .  594,407 Thermometer, fever, C, S, RuckstuhL " " " . " , . , .  594,840 Tbill coupling antirattler t T. Henderson . . . . . . . . . . .  594.626 Threading machine, double headed, B. T. Cart-wright. " " " " " " " " " , , , . , , . , , , , , , , , , , , , , , , , , , , , 594,380 Tie. See Railway tie. 
�1: �rj���i�����!c�in�, R.e��·iiowe: : : : · : : : : : : :  gi:::�� Tiiting gate, J. M. Davis . . " . . . . . . . . . . . . . . . .  " . . .  " ... 594,385 'l�ire fastening, H. G. Sweeney . . . . . . . . . . . . . . . . . . . . . .  5!.14,500 

:fi��: �'i!'��I:B�·l.'l��::;�j.;iY:: : : : : :  : : : : : : : : : : : :  : : : : :  �il!:tm Toilet article, F, N, Look""""""""""  . .  " " " , 594.83:1 'roy, O. Brethauer, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,59,') 'roy marble shooter, C. L. Lambrecht . . . . . . . . . . . . . .  5�4,47�) 'I'rack cleaner. E. \-V. Simms . . . . . . . . . . . . . . . . . . . . . . . . .  594,571 

��:�:�r�I�t���rtr:: �����i�rr��:�.�).', ' . .
.

.
.

.
. 
'
. ', :: '.: ...

. 
'
. : 5�f:� Tragie�:etr��ll trap. Robber and burglar trtlp. 

Tree digger, Hartman & Morey" " " " " " . " . " , , ,. 594,G89 Trolley llUard, L, H. McNett" " " " """" . """ ,  594,807 Truck. car, W, F. Richards" """"""""  . .  " " "  594,51'1.1 'rrunk lock. B. Schnurr . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  f>94,7/)lJ 'rwyer. furnace. A, P. Gaines . . . . . . . . . . . . . . . . . • . . . . .. ,�94,786 Typewriter platen, C. H. Hastings " . .  , "  . . . . . . . . . . . S94.!">Hl 'rypewriting machine. L. S. Burridge . . . . . . . . . . . . . .. . �94,777 'l�ydewritingmachine. W. J. Perkins . . . . . . . . . . . . . . . .  594,706 Typewriting machine. A. Templeton . . . . . . . . . . . . . . .  594,767 Typewriting machine blank feeder. C. E. Jones . . .  594,8.'31 Undergarment, N, Hatch"""""""""""  . .  " . .  594,794 Urinal, W. Smith """""  " . . . . . . . . . . .  , , " "  " " "  . . .  594,438 Vacuum pan, J. Foster . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  594,783 Valve gear, gas enjline, E. Cellison . . . . . . . . . . . . . . . ... 594,381 Valve, quick opening. E. H. Lunken . . . . . . . . . . . . . . . . 594,6.'iB Valve. steam engine, E. C. Dicey . . . . . . . . . . . . . . . . . . . . 594,7.10 

� :b'i�i:.tN�i5�i ittl;s�·.�: .�J��.���:: ... .... ............ '::. ':. '.: g�:t� Vehicle. motor. H. P. Maxim . . . . . . . . . . . . . . . . . . . . . . . .  5H4-,805 Vehicle runnel' attachment, D. E. Owen . . .  , . . . . . . .  594,752 Vebicle wheel, H, H. Collins" " " "  • • . .  , ," ,594,603, 594,604 Vending and amusement machine, coin con-trolled. Nichols & Davis" """ . """  . .  " "  . .  " 594,550 Ventilator. See Building ventilator. Kitchen ventilator. Wagon bed, E. E, Hartsell" " " " " " " " " """" .  594,621 Wagon standard. Armstrong & Berry, . , " , , , , , , . " 594,455 Walls. fioors and ceilings. constructing. J .  J. Smith" , , , , , , , , , , , , , , , , , , , , , , . ,  " " " ' ' ' ' ' ' ' ' ' '  " .. 594,812 

;:��� �:r�tP�a�i�lg�rco':gu¥a:tC��:�:;rfor: J : '  T: 594,834 

Manning" " " " " " , , , , ,  """ " " " "  " " "  . .  , , "  594,638 Weather strip, G. A HilL""""  "" " " " "  " " ' "  b94,�23 

wea�:�:. . �.�� . .  ������� . .  ��� ������: . ���� . .  �' . .  �.'. 594.427 Weir, antomatic, G. L, Fuchs" """ . " """ , ,  . . . . , 594,723 Well drills. device for loosening. F. Austin . . . . . . . . 594,772 Wheel See Vehicle wheeL Wheelbarrow, F. Taylor""" . " " ,  " ,  . .  , , " " ' "  .. 594,766 Wind motor and power transmitter, J. E. Swan-son" " " , , , , , , , , , , , ,  . . , , , , , , , , , , , , , , , , , , , , , , , , , ,  "" 594,442 

�ma�,: �!r�i3�'����ie� ,� �����'::::::::::::,: �§t� Window screen, E. Cook" " " " """""""""" ,  594,606 Window screen, metallic, A. J, Bradley" " " " " "  594,518 Wire coil machine, H. M. & G. M. Jackson . . . . . . . .. 594,535 Wire cuttin� machine. C. S. Cha1Jee . . . . . . . . . . . . . . . .  594,G7U 

������: J �'i': �i:Wf �:.���' . . . . " " . .  " " " " " " . .  " 594,39'.1 Wrench, E, F, Stout" """""""""" , ,  . . . . , , " "  594,498 Ziuc from zinciferous ores. process of and appar--,:,tus for removing, S. H. Emmens . . . . . . . . . . .  , . . . 594,611 Zinc lead or other ores. treatmg, S. I. Hallett . . . ... 594,829 

DESIGNS. 

Angler's ring, P. H. Felker" " . . . .  " . . . . . . . . . . . . . .  , , ' 27,912 Belt, C'arr & Woif" " . . " " " . . . .  , , ' " " " . . " "  . . . . . . 27,927 Bias stick, p, S, Kepler" " " " " "  . . . .  """ . , ,  . .  " . . 27,924 Blowpipe casing, jeweler's. O. Anderson . . . . . . . . . . .. 27,913 Bottle. R. H, Levis"" . " ""  " " " " " " "" " " . . , 27,906 

�.i'Q���'i<irch<;;n?��),j:TOOleY: : : : : : : : : : : : : : : : : : : : : : : :  �+:� Card, playing, M, �', Carey""""" . " "" , , ,  . . . .  , ,  . .  27,905 Carnage top rest. E. J. Green . . . . . . . . . . . . . . . . . . . . . . . .  27.916 Chart, dressmaker's, E. Epley """""""""""  . .  27,9'./5 Chest and neck protector, J, H. Way" """"" . "  27,926 Coin controlled machine case. Sittmann & Pitt . . . .  27,914 Curtain pole bracket, E. Roos """"""""""""  27,915 Hanger for articles of merchandise. E. S. Robbins 27.92:-J Hook, harnes� P. Epler """"  " " "  " "  " "  " " "  , , .  27,917 Hook, pail, S. <c. Cary" " . " "  " . .  , , " " "  ""  """ ' " 27,900 Key Jluard. 'l�. M. Hilliard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.911 Ornamental cross. G. W. Busch . . . . . . . . . . . . . . . . . . . . . .  27.928 
���;;VJ::��c!h�e�n!r"r:a�d"'iiard:L: Sturge.: : : : :  :'.: �+:�� Tea or co1Jee pot handle, Manning & Seips . . . . . . . . . . 27,007 Tire, J. Askins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 27,922 

�;e�l�g'f�a::���oiid·ei&·iiyaii:::::: : : : : : : : : : : :: : ::: �f:� 
TRADE MARKS. 

Canned goods, certain named. Heissenbuttel, Nearing & Company . . " . . . . . . "" . . . , . . . . . .. , , ,  . .. 30.917 Canned salmon, Alaska Packers' Association . . . . . .  3O,mB Cigarettes, National Cigarette and Tobacco Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . . . . . . .  30 ;921, 80,9'22 CigllIs, J. Vega . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,920 Colfee substitutes, A. F, Richardson" """""""  30,915 COPfo;:�� itr::u�:8i�at�p�� S���a:y�������.��� 3O,WJ Fireworks and matches, �. H. Wagner . . . . . . . . . . . . . .  30,928 Ha�f l:���d d=::a:l��f�� r�!r:JIres���e�rC:;!t� 
Ha���hj.eeiooi Bj.oihers&:Co�j,any::::::::::::: �m� Harmonicas, B. Illfelder & Company" , . " " " " "  .. 80,11./5 Lubricants and tire and rim cements of a semi-liquid or pasty character packed in CtlllB or collapsible tubes. chain, Berrang & Zacharias . . . . .  30.009 Medicinal preparations for the treatment of cer-tain a1Jections of the human body. e1Jerves-cent, Alfred Bishop & Sons" " " "  " " "  " " . . . . ' 80,913 Me��:�l&Jfit�tlha:�:� tO�����e�t���t�fAt1fr��d Bishop &,Sons" " " " " " " " " " " " . " , . , . " " ,  , .  80,914 Milk. preparations for coagulating or curdling. J. D, Frederiksen" " . ,  . , . , . , , , ,  . .  " "  " " " "  . .  " ' "  30,916 

��bn��i?o%s�j,�iJrc'f!l.s�j.OOkiyn' iiaiiy' Eaj,�'�: �:1[i Remedies for pulmonary and similar dlseases, A. F, Richardson" " " " " " " " " " " " " " " , . " " "  30,911 Sewing. crochet, darnin� and embroidery silk. cotton. thread and twine. A. E. Boas . . . . . . . . . . . .  30,923 
Val�e:Cb���:�·J.re::���e�e���f:Jg;fn!a���� pany, , , , , , , , , , , , , , , , , , ,  . . . . . . . . .  , , ' " ' ' ,  . .  , , ' ' '  . . . . . .  80 910 

A printpd copy of the specification and drawin� 01 any patent in the forelloing list, or any patent in print Issued SInce 1863, will be furnished from thIS office for 
10 centa. In ordering please state the name and number of the patent desired. and remit to Munn & Co., 361 Broadway, New- York. Special rates will be given where 
a larJle number of copies are desired at one time. 
v£���1��"rur:��:�e n:�Ze��1"�se g��a��efn �b!bio�! going list, provided they are lIimple, at a cost of $40 each. If complics"ed the cost will be a little more. For tull 't'���ct���'to�; =ta&�·;U:t!rg:ct� New 

Going to Build ? 
You will need Hardware. The best cOSts little more than tb-'3 poor stu1J so often used. 'ro get 

���t�s\io�tkeolon�8i���\�na ��� o;'�bDfb will be sent free upon application to SAltGEN'l & Co., 37 Cbambers ;;treet New York. 

EACLE 
Graphophone 

$10 .l Perfect 
Talking 

Machine. 

Agents and Dealers Wanted i n  All Localities. 
H AWT H O R N E  &. S H E BLE, 

606 Chestnnt Street, Philadelphia, Pa. 
GENERAL SALES AGENTS. 

A handsomely illustrated weekly. LarJlest cir-
���t;iof�U�\rig�tb��eii�ifl�\�ub;:\i n��:a)�: 
MUNN & CO.36 ! BrOadWay, N ew York Branch Office. b'25 F St.. Washington, D. C. 

NO MORE  i i  PO ISON I N  THE BOWL" 
The "M:lli��k;:J��tSp�:!�� fNi!riif::t Absorb-ent and Ventilated Tobacco Pipe 

� will render smokinJl a 
I -- J �. fte:��h��::j�lr'{,�'oo:r;; 

! ti ffi!� convinced. See notice, 
�_ 

SCI. AM. of August 7, '97. -. Manufactured only by 
The Harvey & Walls Co;: Station E, Philadelphia, Pa 

and No. 276 \;anal Street, New York. IY" lUustrated. Circular • •• S. A.". mailed 00 application. 

GAS ��fJ GASOLINE ENGINES 
WAT E. R  M O T O RS 

B;\C.KU5 WAT [ R  MOTOR co NE.WARK N J.  U. 5 A 

THE U .  S. GOVERNMENT 
buys only the best. When in the market for mercbandise it obtains samples and submits them to rigid expert 
:'i������ g�o;:;.g���e'1�:ts'g�e� lfttUW the 

ORCAN S and P I A N OS 
���lU:!V1�� �':e t��i��u�¥tbe� �hn� ���r���"OO�i:: men profit by the experience of others. The experience of the Government experts is available for every one. 

MASON " HAMLIN CO., 
Boston, New York, Chicago and St. Lonis. 

WATCH AND CHAIN FOR ONE DAY'S WORK. 

-� 

ci 
BRASS BAND 

Instruments. Drums, Uniforms, Equip
ments for Bands and Drum Corps. Low

" ,,/ ,. est prices ever quoted. Fine Catalog, 40C 
llluslralinns, ma'iledtree; 11 gives Band 
Music & I nstructions for Amateur Bands. 
LYON &HEALY. 98 AdamsSt .. ChicIlio. 

PROPOSALS. 

T��se������b c';;!�t�f g�lleT!?t�:�������� areas, as well as otbers covered with pictures executed as a kind of cement-mosaic. partly with black hatching, have fur several years needed a thorough repair. The Corporation of CopenhaJlen have for some time httd 
':v�r��a��st�:r�:� a�U���\� � V��:si ��e:lt�ir��fs�h:6� the Museum to its original appearance. In order. however, to obtain more easily and quickly a solution of the prob,em as to which method should be adopted for the repaIrS, the Corporation have appointed a Commission 
!���b: ¥nU:�ii:� �rl�trf6!n�a�yJu�u:J���0�!P�li����:i�� may be tested uuder similar circumstances. Tbis Commission hpreby invite tbe Danish and Forei�n technical men. who con8ider themselves able to solve the 
f�Ot��nc�����l�::.g c� � �r��ho;�at�:�,�f����� Copenhagen," before the 1st of February, 1898. The Comm'assion will then communicate with them. By oroer. Copenbagen, Denmark, Oct. 1897. F. MELDAHL 

TEAOH ING  BY MAIL' bl' Experts. Circular. 
919 Temple Court, N. Y. 

Ideas Perfe,cJ�" RJld I' ',I lUi," done on s�ort 
.1 . C. IOE \ 1 "  111: 'II'I.�" notICe. I.:ata-181 Madison St., Chicago. , • !ogu. F'r ••• 

S P ECTAC L ES { F. E. BAILEY s�ns 
for new optical catalogue. 271 wab=i;�.��jc::-i.te 

F' I L M S &. M A C H I  ES F O R  A. N I M A T E D  F' H O T O G R A P H S  I'" L VV l t.. L A R o  1 .9 6  L E X tNGTON AVE B R O O K  L Y N  N Y  

-------- �.---- - . � -

F02�DA�R&Y,'}:1\.,,��lH�.SL Ps���If6: Agentt Manufacturer, 141 & 143 W: 2d St.� Cincinnati. O. 
W ANTED-to buy 2d hand Poppet Drop Press. Give 
full specifications, maker's name and lowest price. Address GURMAN & ENGLISH, WILKESBARRE, P A. 

frlmJIHLANTERNS WANTED C:Ddg�A��'f. HARBACH .!L CO.809 Filberl St.Phila.Pa. 

ELECTRICAL 
'"" ... UNION MOOLL WORKS M O D � L S I .... C�TA L O G U E. S , R c. E. 

& CoE.ARS if) 193 CLARK CHI('AGO.  

l�ttttS!tt);i.i.ie:w !TYPE W H EELS. MOOEL8 1..£XPERIMENTAL WORK. BMAU. MDttIlDlY 
_��E\.T1ES &r. ETC. NEW 10 5TENtlil WORU 100 "'UISAU aT N.'Y. 

Exper imental & Model Work 
Cir •• awl advice jref_ Gardam & Son, �51 Rose St.,N. Y. 
NOVEL TIES & PATENTED ARTIOLES Manufactured by  Contract. Punching Dies, Special Macbinery. E. Konigslowt 181 Seneca St., Cleveland, O. 

T A N KS. For Railroads. Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a speCialty. 
W. E. CALDWELL CO" 

217 E. Main ;ltreet. Louisville. Ky. 

�!!!��, ���,��. � Write for PrIces 
ITHACA DESK CO., Ithaca. N. Y .  

$5 Printing Pr�ss 
Prints your own cards, labels, etc Larger press for circulars or smaH newspaper, $18. Everythin�eaSy by printed rules sent. Cata e . for 

. stamp, KELSEY &COM ANY, }'actory 4, M:t<:RIDEN, CONNECTICUT. 

TH E COPYING PAD. -HOW TO MAKE und how to use ; with an engraving, Practical direction!! 
���t�cl6r�£:r;ot�:sg:�:t�:d���'o�toa��p��et�i��ett�� 
�����i��J?� �C��N��;lJOA���iJ����;pOfE�:N�,t��: 
<I ;��. Price 10 cents. For sale at this office 8nd by all newsdealers in all parts of tbe country. 

Own Circulars business cards. dodllers, etc.t or let your 
��ih c���e����.ina�� print them for you. t'3plendid educator for youth and p;reat aid to business men. A full line of hand and selfinking- printing presses type and all printing supplies. WrIte for catalogue, J. F. W. Dorman Co., 121 1il. l1'ayette St., Baltimore. 

APPARATUS for Production and Manipulation of Light. Acetylene Gas Generators, Electric Light Stereoptieons and Animated Picture Machines, etc. � Catalo17tl.es Fre.e. 
J .  B.  OOLT & OO. I� tPJa11�·�r�e�;��t�'c�:� �rTk. 
131 Post Street, San Francisc0t Cal. Acetylene Hou�e Light-1nIr Show Rooms. Broadway and 37tb Street. New York. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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