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with an index. We have eeen few books i n  wbich the 
absence of tbis featnre is more to be regretted. 

CAMBRIDGE NATURAL SCIENCE MAN-
UALS. Physical series. Light. An 
elementary text book, theoretical and 
practical, for colleges and schools. 
By R. T. Glazebrook. Cambridge: 
UniverSity Press. 1894. Pp. 213. 
Price $1. 

This little work claim! to embody the teaclting of the 
physics of light hy experiment. This, however, does not 
prevent it from presenting a very valnable treatment of the 
snbject. in whic4 the laws of light are well stated, and 
the use of simple experiments and not their abase is 
given. It is designed for medical stndents at the Caven
dish laboratory. bnt tbis really operates as a very minor 
restriction on its scope. 

T.ELEPHONE LINES AND THEIR PROPER
TIES. By William J. Hopkins. New 
edition, revised and enlarged. New 
York: Longmans, Green & Co. 1894. 
Pp. xvi, 268. Price $1.50. 

The prodnction of a adequate work on the snbject of 
telephones, more especially on the lines and circuits, 
seems really.to have filled a want existing in technical 
literature. We are convinced that in its ptacticaldetails, 
as well as its examination of indnction and the proper
ties of telephone Jines, it will be of great use to the prac
tical man. as well as of interest to the stndent. It is very 
fnlly ilIastrated and can be confidently recommended to 
electricians. '" 
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The Scientific American Architects and Bnildelll 
Edition is issned monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to abont 
two hnndred ordinary book pages; forming, practi
cally, a large and splendid MAGAZINE 011' ARcmTEc
'l'tTRl!. richly adorned with elegant plates In cololll and 
with 11ne engravings, illustrating the most interesting 
examples of Modem Arehiteclmal Constrnction and 
allied snbjects. 

The Fullness, Rich ass, � uMl Convenience 
of this work have won for it 1£e �_ CnocuL:&TION 
of any Architectnml Pnblialtion In tile World. Sold by 
all ne..-",i<wtl,,"6., _ MUNN as CO, Pulu.IlIImBII, 
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I 
thinned or thickened as desired, with alcohol, and ap-

�U9lne9S «n ... ,... e1:90no; , plied with a hrnsh. 
The IIa t Ins ... Uon'lUliUrU. .. head .. On.Dotlaral.... (6051) E. & M. ask: 1. Does the plane 

f;' ea;�
'
�ion; aboUt eilIht WOf'<iB to a I ..... Adver- or convex side of a single plano-convex lens go next the 

tve7lWnt. m .... t be r� at publication office as earl'll as sensitive plate in the "Photoret'" A. The convex. 2-
7h ..... dav mom;"'') to appear ... th. foUowi7l{l week'. is.ue wm the same answer apply to a single achromatic Wa-

------------------'--- terbury lens' A. Yes. 3. Will you be kind enough to 
•• U. S." metal polish. Indianapolis. Samples free. give us a formula for metol developer' A. Metol 5 

For coal hoisting engines. J. S. Mundy. Newark. N.J. grains, sodium sulphite 3 grains, water 1 ounce,add car
bonate of potash 2 grains. 4. What Is metol 1 A. The 

Microbe KlJler Water Filter, McConnell Filter Co.. chemical name is monomethylparamidometacreosote. It Buffalo. N. Y. is a derivative from coal tar. 5. What is hydrochinone , 
Bookblndlng.-All classes of work. Magazines a A. A derivative of cinchona bark. 6. Is para-amido· 

specialty. Haddon & Co .• 139 Center St., New York. phenol.bydrocblorate injurious to use' A. No. 
Steam Hammers, Improved Hydraulic Jacks. and Tube 

Expanders. R. Dndgeon. 24 Colnmbia St .• New York. 
Distance Reading Thermometers.-See Illus. adver· 

tlBement. page 255. Ward & Doron, Rochester. N. Y. 
Cheapest Water Power.-See top of 1st colnmn, page 

170. Also top of 2d column, page 239. Look, It will pay. 
Screw machines. mlJllng machines. and drill presses. 

'rhe Garvlu Mach. Co .. La\ll"ht and Canal Sts..New York. 
Centrlfngal Pnmps. CapaCity, 100 to 40,000 gals. per 

minute. All sizes In stock. Irvin Van Wle. Syracuse, N.'l. 

Emerson. Smith & Co .• Ltd •• Beaver Falls, Pa .• wlJl 
send Sawyer's Hand Book on Clrcnlars and Band Saws 
free to any address. 

Inventors wishing to bring their Inventions to the 

(60"52) A. H.-1. Electrotypes of half 
tone blocks are used for printing from. 2. Carbon tissne 
can he had of the photo. dealelll in different cololll and is 
printed in the same manner as other photos, 

(6053) J. E. W. asks: What is the 
largest nnmber of shots on record fired by a Gatling gun 
per minnte, and where was it done' A. The Gatling 
gun at the trials at Shoebnryness, England, was1iJed 400 

rounds perminnte. Later by improvements it is claimed 
to have been fired 100 rounds per minnte, in each of its 
10 barrels, or 1,000 ronnds per minnte. Abont 600 
rounds per minnte is the average practice of the best 
machine 1lUIiS. 

public notice should coufer with H. Plttock, Room 61. TO INVENTORS. 
1 Beacon St .. Boston. Mass. 

I An expel'ience of forty-four years and the preparation of more than one bundred thousan a applicatiOns for I>aGuild & Garrison, Brooklyn, N. Y � manufacture steam tents at home and abrOlld, enable Us to understand the pumps, vacuum pumps. vacuum apparatus, air pumps. �"q�r.,�d&rlm�: �gr �g=�n�:f:n���v�J��:::. u
n
A acid blowers. lliter press pumps. etc. synopsis of tbe patent law8 of the United States and all 

For the original Bogardas Universal Eccentric Mill. �g��=I�'f;,:i��:�:JJ'gagf°g,.'?e���:lf��U�:;:'��� 
Foot and Power Presses, Drills, Shears, etc .• address abroad. are Invited to write to this olllce for prices 
J. S. & G. F. Simpson. 26 to 36 Rodney St.. Brooklyn. N. Y. fe���:i:mfti!� ���':i':.���ht�'j,:r-�:,.�d1X.b-:!; 

The best book 1'oi- electricians and beginners In elec. 
trlclty Is "Experimental Science." by Geo. M. Hopkins. 
By mall. f4; Mnnn & Co., publishers. 361 Broadway. N. Y. 

Patent Electric Vise. What Is claimed, Is time saving. 
No turning of handle to bring jaws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. . 

Competent persons who desIre agencies for a new 
popular book. of ready sale, with handsome prollt. may I apply to Munn & Co., Sclentillc American olllce. 361 
Broadway. New York. 

MUNN & CO •• olllce SClENTI1I'IC AMERICAN,361 Broadway. New York. 

INDEX OF INVENTIONS 
For wblcb LeUer. Paten' or 'be 

United Slates were Granted 

May 15, 1894, 

pr-Send for new and complete catalogue of SclentUlc AND EACH BEARING THAT DATE. 
and other BoOkS for sale by Munn & Co •• 361 Broadway. 
New York. Free on apIIl\ootion. [See note at end of list about copies of these patents.J 

A ddlng machine, A. B. Lennox ...................... 519.960 
�ro!:a"'i.r���u;:rj�A�ili:se::::::.·:::::.:·::.·:: �� Awning ritter. �. H. Thompson ..................... 519,780 
il�:.i���y;,?\1.R�.:.�:::::::::::::::::::::::: Band cutter and feeder. P. Llnscheld ............. . 
���"!re .!��;r� v�I�'t�?,l'.:ti� 'lr�F.�fo:nn 

HINTS TO CORRESPONDENTS. - Bath sprinkler. deta�ahle. J. H. Stevens, Jr ...... 
Name. and Addt·c •• niW!t accompany an 18tten!, ��gfn��!:'n:a:dost':.':ffe .. fiiiilliiaiipiiratii8:G: 

or no attention will be paid thereto. TIiis is for our W. FarrelL ....................................... . 
Information and not for pnblication. Beer cooler. .. . . ............................ . 

Reference. to former articles or answers should lrJ;cr��E. ..::::::: ::::::::::::::::::::: 
give date of paper and page or number of qnestion. Bicycle brake. 111. ............................ . 

Inq ulrle. not answered In reasonable time shonld Bicycle brake mechanism. W. H. Binns ........... . 
be repeated· correspondents will bear in mind that· Bicycle fram�L. M. Wainwright ................. .. 
some answelll require not a little research, and, BICYCle _1....I!i. J. Swedlnnd ........................ . 
thongh we endeavor to reply to all either by letter B ock. See l'avlng block. Pulley block. 
or in this de artment. each must take his tnrn. Blower. lire. T. O. Payne ............................ . 

i .p . t1sed Boller. O. C. Davis .................................. .. Bu,Yer. w shmg to purchase any article not adver Boller feeder P. Hellmlch ........................ .. 
1D our colnmns Will be furmshed with addresses of Boller furnace. W. Brand........... ................. 78'l 
houses mannfacturing or carrying the same. Book backing machine. A. L. Garver ......... ...... 519,9!/f 

Special 'Vrltten Information on mattelll of Book. check; receipt. or other stub. H. Lowen. 
pelllonal rather than general interest cannot be hach ....................... .............. ........ .. 
expected withont remnneration. m�fl:��::'g �e�\�f,

hI'i�'k: 'Wittemanii::::::: ::::: Scientific American Supplements referred Bottle or can case J. H. Nellis .................... .. to may be had at the office. Price 10 cents each. '; Bottle stopper, P. 'M. T. Imhand .................. .. 
Book. referred to promptly snpplied o n  receipt' of Bottle stopperl..C, & B. SCbramm .................. .. 

price. ' Brake . See Hlcycle brake. Car brake. Hay 
Mineral. sent for examination shoald be distinctly frame brake. Wagon brake. 

.marked or labeled. :r� �:c'ili��:s.f.'if.y�������'.�. ������::::::::::::: 
(6049) H. D. says: Not long since a 

man was traveling throngh this section selling a prepara
tion to,remove warts, corns, etc. It only required two or 
three minntes to remove them. O f  what snbstances and 
proportion was his preparation, and is there any danger 
in its nse' 
A. Sal;cylic acid ........... , ................ 30 grn. 

Cannabis Indica (Indian hemp) . •• . . . • . . 5 
Castor oil ......................... _.. . • � drm. 
Collodion. .. .. . . .. . .. ... . .. .. .. .. .... .. � oz. 

Mix and applymorning and eveningforfonr days. Then 
soak the feet in warm water. If this be done faithfully, 
the corns are removed withont any difficulty. The resnlt 
is a clear light green solntion. There ahonld be no diffi
culty in its preparation. To prevent it from evaporating, 
keep the solntion in a stoppered bottle. Be sure and 
use the Indian hemp, and not the American article; the 
latter is not easily solnble. We would not advise the use 
of any snch preparation as you describe, as it is probably 
harmfnL The formnla given above is harmless. 

(6050) J. C. asks for a negative varnish: 
A. Try 

Sandarac ............................. 40nnces. 
Alcohol . ............................. ,28 
Oil of lavender ... ' ............. ....... 3 
Chloroform.. .. ... .. ................. 5 dmchms. 

Anotber ls 
Methylated spirit . . . • . ••••. • •• •••• ••. 12 oances. 
Light amber shellac . . . . ........... 1� 
Sandarac .......................... , 1� 
Canada balsam ......... ...... ...... , � drachm. 
Oil of lavender.. .. .... .. .......... ,. � onnce. 

Before .varnishing the 111m should be perfectly dry, and 
it will be well to heat it a little. Before printin�from the 
varnished negative, warm the surface to evaporate all 
moisture that may adhere there. If these precantions 
are taken, there shonld be no staining of the 111m. 2. 

What will remove the silver staIn caused by the film of 
msto paper adherin/Z to the surface of the negative' A. 
Uswiny the stain can be removed by rabbing it lightly 
with a taft of absorbent cotton wetted with a we8.k soln
tion of cyanide of potaBaiam, previonsly soaking the ne
gativefor 10 minntes in a solntion of Iodide ofpotassinm, 
20lUains to 1 ounce of water. G ihon's opaqne, we think, 
is made' similar to water, cololll cakes usnally sold. to 
artists and othem A cheap snbstitute wonld be a mix· 
tareof alcohol. shellac, and lampblack, wbich may be 

Brush. A. W. Hahn ................................. .. Brush binder. paint, T. W. Frost ................... . Bubbles. composition for blowing soap. E. E. McNaughton ...................................... 519,923 Bucket hoisting and tripping apparatus, W. E. Ludlow .................................... ...... .. Bnckle, C. R. HarrlB ................................. . Buckle fastener .... W. B. H. Dowse ................. .. Bundle carrier. w. W. B urson . ............... ...... 519. Burner. See Gas burner. Lamp burner. 011 burner. Vapor burner. Bntter extractor. centrifugal. G. M. Andelllson. .. 519.61)1 Bntton. W. S. Godfrey ............................... 519.001 Buttons to garments, machine for attaching, D. A. Carpenter......... .. ... .......... .......... .. calcnlatlng machine. J. A. Sewell. ...... ........ .. 
� ����Tln� �: ��"J:roii.' ::: ::::::: ::::::::::::: ::: Car coupling. Dickey & Harding ................... . 
Car coupling. T. Johnston .......................... , 
Car coupling, R. F. Ludlow .................. 519.'124. 
�� �g�S:r��ite:-ra1ft���, 'j:' B. 'Baiiey::: ':.::'.' ':::. Car sanding device. I. Mowder .................... .. 
8:J'��v���rte�h f�:"",[fu:r:' go"tlt.iiiDji·iliii 

5 
grinding ofllatsof,J. E. Prest .................. 619,'/71 

car:��:..���I:?:o���:. f���N��.t.��. ������� 519,7 52 
('ase. See Bottle or can case. 

8�e't���fe':ft��:�\��'L.WH� iI!'��'t:,::· .... · 519,922 52O.ou;, 520.016 
8&:�fule'!: B'::a\n�h!fr.E ·I�\�ji,g·cli&ir: ...... 519.!lf6 
Checkrein loop. M. J. Clark .......................... 519,001 
8gh�.efv �':.IT-I;o�:'��.�� ·:.: ':. ':::::. ':::. ':::. :':::.:: ��:!fJ Clamp. See Plow Iron clamp. Saw clamp. ClaW'.!Ifa:� . . ����.� •

.. ���.?������.��� .. � .. �: 
8l���:.'l§�np�B���'.'i'�·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· ......... : ...... :::: Clutch. friction. T. A. Hayes ...................... .. 
ggfn ��i!'i\� �::;�s�: ::���fei-·:::::. :'.:::: Compression jOint. C. S. Bavler .................... .. 
Con:.w::.. ':.':,�..::,':.':!Cl�hr��;:��� .. ���� 520,006 Cooler. See Beer cooler. Copy �ulde. W. Dnchemln .......................... 519.'/62 
8g�J1��er

8�e 
P 

b�h���fi�:" Hose' 'coiij,ijj,g: 619.9'.19 
Thill coupllnlj1. 

8�'t��a�����r .r�. pY.intP.'L���hii::::::::::::.:·.: �}£:Wl Cup. Disinfectant cup. Curtain rod. W. H. Ed.all ............................ 519.840 
8u�� rg!�ii:nt �it�;�ospiini'cittier:""""" 52O,OOl Dental chalr •. A. W. Brown:i9. 756 to 519,'158, 519,883, Die stock or holder. W. O. Putnam ................ . Dish drainer. M. Reid .............................. ;. Dislnfectantcnp. W. L. Gerard .................... .. Door Indicator, H. B. Diamond .................... .. 
E::r:.'t. "al'a��T�·.�: �: .. �����:::::::::::::::: Drum, C. Koeth ........• ..•.... " . . ..•••........ •..•.• , . Dnst arrester. Hue1l'ner & Lash ................... . . Dye. blne. Schmid & Bachelut ..................... .. Dynamo. constant current. W. H. Elkins ...... .. Ear for buckets. ctc., M. F . Robeson ............•... Ecraseur. G .  W. Teufel .. ........................... .. 
lli:i?c"f��:,J:J:M���.�:::::::::::::::::::::: g�:� 
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Electric Indicator. W.E. Garey ..................... �!! Electrically governed switch. E. H. E. Klatte ..... .,.".,-Electricity generated by means of wind power, 
Ele�:i��� dO���;!.Wf: .:: .�:. �����.�:: :::: :::::: 
:fl;�����?l�l:':':':�:�.�":'.��?::.·:.·.:·.·:.::::: Embossing machine. F. W. Maley .................. . 
En����:l'n1i'i.���I.�? .. �.��.�����: 519,968 Engine. See Gas engine. MagnetiC engine. 

Steam eIiglne. Wind engine • Engines, reversible eccentric for. D. W. Kel- . 
En��!$.\v:·ii:·ilildrtdg,;::.:::::::::::::::::::::::: 5}�:tU 
��:����ri�' :p�:r��'T: j: 'ii8Yii.i;':' .. ::.: ....... ':.::: r� Extractor. See Bntter extractor. Stump ex· 
Eye��s°t-older. T. King ............................. �au Fabric. See Elastic fabriC. Fare indicator for cabs. O. Schneider........... .... 9'l2 Fastener. adjustable. J. A. Bovyer ................ .. Fat, componnd edible. A. W. Winter .............. . Faucet. beer. G. A. F. Streuber ............. ...... ,_ 

Fender. See Car fender. Feeding and watering live stock. device for. A. C. 
Fen'!:�f>� i>: Fi-ii.iie,;::::::::::::.:: :::::: '.::::: :::: ::: 619 
�:��:: �r1J: l�.ejf,;,ciian·,;,;i::::::::::::: .:::::.:·.·:: M�: 
J::·;:eeti:b.�n��a8��oo;·ii:iiuCk:::::::·.:·.:: m-Fences. tool for building wire. L. C. Highsmith ... 619 File holder. J. ROU8t .... ............................. 519 Fir���.���.:�� ... �l����� .. �����: .. � •.• �: 519,900 Fires. process of and compound for extinguish. 
FIi��'ro� �o���:.���tii'; ·fo;.·expeiii.ig,"ii:ii-: 520Jll2 
Fly ���W�Tliomae::.·::: .•.

.
.
.
.

.
.

.
.

. : .. ::::::::::::::.::.:.: m:m 
����':,\\������tk�G�d�:��·.·.·.·.·:.·:::::::::::::::.::. �� Frnlt stoner. J. Boerl ......................... -- ..... 519,lI39 Furnace. See Boller furnace. MetallurgiC fur-

nace. Smoke consuming furnace. 
�:r:.��lfg�rro:' fjJ.rt�tltftY::::::::::::::::: g19 
=�.ur'§:�I'l:f:;:· �'!{s�"r�t 'ii&uge:"'sUrl;';';; K8uge. 
a:�':;e�P6'a��:�W!ne�:�:.��.�������: ::::: Gas burner for heaters. A. T. Welch .............. .. 
Gas engine, D. C. Luce ............................. .. Gas ena1ne.H. Swain .......• . . . . . . . . . . . . . . ..•..•.... 

a: �g:r:��. �.¥.:;.��::::::::::::::::.:: ::::'.::: Gate. W.J. Slack .. : ................... ' . .  _ ........... .. Glue pot. steam heated. F. N. Hastln!!s .......... .. 
Governor. G. J. Altham .................. ; .......... . 
�::��;,���E':'Wa�r.�:.::.?�������::::::::: Grinding machine, R .  H. Grant .................... . Gnn mounting. D. Adamson ....................... .. Hair from the SkID, composition for removing. J. 
Ha::;��n::�pPOrl·or 'tent: frame: -W: ·s: 'Youiig:::: iiB'� Handle. Bee Cssket handle. Hanger. See Garment hanger. Harrow. J. C. Johnson ................................ 519.76'1 Harrows. machine for sharpening roller disk. T. Ellison ...................... , ...................... 519.841 Harvester. corn. H. Claar ............................ 519,836 
Hats by means of wire staples, machine for attaching sweat leathers and bands to, F. W. Cooper ................... " ......................... 519.885 Hay frame b1'llke, F. H. Hoch .................... _ .. 619.007 
�:�t��';l'::' 'rt'�':,'al�:.�: .���::::::::: :::::: fIZ;i:1 Hitching device. J. P. Muth ......................... 519,891 Hoof boot and pad. W. Sidebotham ................ 519.822 
��t':�ul.;l�n.f:�.:aai��':::::::::::::::::::::519,Bi:i1: M= Indicator. See Door Indicator. Electric Indl· cator. Fare Indicator. Inseam trimming machine, Hanscom & Spencer .. 520,a/O 
Iron, relining, Barton & McCormack ................ 519.902 
}��t�gS'!::<a'J::.'i;r�,;sfci��I�t· 'li&ii joint:· · · ·  .... 519,!lf4 
fA':,t:�f't,��\�t���t�n�a�, W�Yii:'R: 'i6iiiBi; 519,6QI man ..................................... ............ . Kneader and mixer. dough, R. 14. Sbalfer ... ' '''.: .. Knee protector. A. C. Bull ........................... , LaCing 8tud fastener. P. A. Raymond ............. . Lacing studs. process of and device for attaching, P. A. Raymond .................................. .. Lamp. E .  F .  Trent .......................... 519.851 to Lamp burner, L. A. Milbank ....................... .. Lamp. electric arc, J. F. Kester .................... . 
I:::tg;:�i��¥n�1.�i�������.��::::::::· ::::::::·.: Lastlngtool, haud, 1. Frecbette .................... . 
I:l�rD:,r'::tiN��'lf. 'k��,.�. 1>' .�.��?�::: ::::: Lead salts from native ores. obtaining. A. G. Fell Leaf turner, L. Swindle ............................. . Leather skiving machines. circular knife for. A. 

J. Tewksbury ...................................... 519,744 Lillht concentrator for dentlBts. snrgeons or others, W. H. Thrift .............................. 519,'199 Lighting system. alternating current arc, T. 
Spencer.. . .. .... ... ............................... 519,849 Liquid mixer. J. B. Thies ............... ............ 519.!lf8 

t:�i���fc��8dl;d: ��=e;.::·.:::::::·::.: M&� Loom. swivel. H. & P. D. Westerholf ............... 519.8Il2 
Looms. shuttle operating mechanism for narrow· 

ware. A. Weimar .................................. 519.896 M����y ���� .. ��:. ����.��:�� .��.��� ... �:.�.. 8'10 
ti:r:i. ��i;,:-"A.°iI�::e�����.� .��:: .�:.�. ���'::.::: 
ti:�yl��a�e l':t�lcar�M� ��'h�D�i.!�:���.:l�� 

mechanism for. 1. F. Champlin ................. 519.941 Metal strips. machine for cuttllllt and IInlshlng, T. Brandt .......................... . .............. 519,900 Metallurgic furnace. J. Bntler ...................... 519.986 MIl�n��= �� J�g��£���� .. ��: .. �����::� 5gQ,OU Mining tool, M. HardsoCII ............................ �.OOO Mixer. See Liquid mixer. Mop bead. H. F. Low ................................. 519,917 Motlou. electriC mechanism for giving reclpro. 
Mo�;':�l};i,I;d 

S�':a%r' or' sWitcii "for; "iii:' ili: 519,869 
Keller .............................................. 519.710 Motors, method of and means for starting syn' 
chrOnons. B. G. Lamme .......................... 619,862 

Mower. lawn, S. P. Graham .......................... 519.800 Musical Instrument, H. Lanllfelder ................. 519,816 
U�:I:;:ll�m��:�t: �irlt;g�����: 'Wiirliizer:::: M&:m 
������er��cliiiite:::::::::::::::::::::::: gl�� 
&1j"��:�8�b�nB:rd�':.����:::::::::::::::::::::: &�:� 
8:.���},':,t�n:.tJ'J'f��0�uia��. �: �'. ���.� g�:lm Organ, J. Polnkanls ................................... 519.926 
pac:ea.:fU� i.°�:m,�� .. 

I.���:. �.t;'::.�������C�.I:' 519.839 
J::?:J.����b'�'f:!i����e�I.���.�::::.::::::: g�� 
patt�'3gi.:::'���.� .��.�.�. ��������. ��� �.���: 
Pavement ornamentlDR device, M. Maurer ...... .. Paving block. J. L. Pope ............................ .. 
�:g�l.�M:;:�':;-:.·.:·. '::. ':. ::'. : .:::::, :: :: .'. :'. : .... .. . , .... �: PhotollrBph apparatusJcoln-controlled. J. A. Par-

sons .......................................... ' ....... 519,8'/2 Pbotographlc vignetter. J. B. Walker .............. 519.800 Planomulller. O. H. Bollman ..................... ... 519.983 Plano or organ, upright. W. T. Smith .............. 519.7!1f Planing machines. feed roller [or wood, W. N. Sawyer ............................................. 519,739 Plant setter. H; M. Hodson .......................... 519.712 Phnter. seedjI... D. Benner .......................... 519.692 
PI'1'!�� J<>!:. &n��i{::.�: .��: �����.����� .. Plow Iron clamp. W. A. Clark ...................... . Pneumatic dispatch tube gate, S. F. Leake ...... . 
�:�:":,l�.si��l:.��:.��:����:.�·.�·.����::::: 
�g�. o;'::t\1�eJ.'��rber .............................. 519,7M Powder distributer. C. H. Leggett .. . . . ...•• : ...•. . .  519,720 
p0'P��i. .���.��.':':���. �� .. �������� .. �:.�:. � 519.702 Powdering plates. etc.. machine for, B. Baugh .... 519,786 Press. See Screw press. 
PrI:�I��1�.IRd����� �.��� .��.���'. 510.010 Printing machine for copper or steel plates. J. . Lariviere ........................................... 519.9lIi Printing macltine. rotating letter·preas, F. X. Holzle .................. , ......................... .. 
r..Yl:,�llg[oJ1r����l'ir�e.�.����·:. '::. ':.'. ':.: ' . ' :.::: Pump and motor therefor. A T. Welch .......... .. 
���g·v�f��������!:::.:f;,I,·lT�W:#�::::: ::: PUmplDlrapparatua, POrtable, D. Noble ........... . 
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Punchinp: bags. "PP ..... t s for s .taining. J. P. 

McLeam . •. . • • • . . • . • . •  '" •••.•••.•••••••••.•••••••• 519.918 
���re?'H�

o
L�6=r.g���:. �:. ���::::::::::::'.::: gl�:� 

Rail j oint. E. P. C .. ldwell ...... . . . ......... .. . . . . . . . .  5UJ.00t ORDINARY RATES. Rails. bars, etc., implement for stra.ightening, A. In.lde I»aa-e. each in 8ertlon •• 7� eeDt. a IIDe 
Rai�'i.�iilS:8iib;.iruci;n:e·i.;;.;J:M:price:::::::: ��:wg BlLck PlLl<e. elLch inse rtion • • • •  81.00 a line 
Rallw .. y .Ignal. electric. F. Beat t i e  ................. 519.938 IF' For some classes of Advertisements. Special and 
l:\l::nt:ft�ti.

e
Jli':.

r
}�·I:�ff�.�.��.�:::::::::::: ���:� Hi<}ner raus are required. 

�ll::���;;;�v".!:�'1�.rJi!'i��gi,;gtiied.mge;: 519.79' 
w:fr�� :�i'*�e:u-eri:r.��r:bo'::�t.,I�e

dtb .. ���te
efn�� 

��ntg�t�a�.���.t:��� .. ����.���.���:.��.�e.:z .. � 519.911 ��:e�� �� �f:r:agf�;.r:=":!�: W:,;: �;�e����� 
Rake. A. R. Dlckln.on .. . . . . ............ • •......... • • •  519;761 'nent. as the letter press. Advertl.ement. mu.t be 
Ram or engine. hydr .. ullc. W. A. Rife ........••.... 519.9'10 received .. t Public .. Uon Office as early as Thur.d .. y 
Refriger .. tlng m .. chlne. J. E. McL .. ugbIIn .. ..... ... 519,730 

I 
mOrnIng

. 

to 
.
appear In the following week'. Is.ue. 

Refrigerator. R. Hir.h . . . . . . . . . . . . . ... . . ••........... 519.711 
Rea:lBter. See Autogr .. phlc reglBter. C ... h reg- --_. --- ----

IBter. 
Rea:ulator. See GM regulator. 
Rele ... lng device. Ii. L .. hann . . . . ............ .. . . • ••• 519,815 
1:�gl��:·g����!���M"t:;�!��:.�· •• ���:::::: gl�:m 
1:"'i'I:'%�c�i:e. �5�uiibeiieiid:::::::.: ::: ::::: M�:rJ 
Rod. See Curtain rod. 
S ... h b .. lance. D. Sink ... . . .... ...... ... ........ ....... 519,895 
�=� �:.\'��r.Jj.JF?8!��:·.::·:.::·:.:::·.:·.:::::::::: gl�� 
Satchel or bBl<. J. Llmb .. cher ...•....•••••.••..•••••• 519.721 
t;��J\;,���n�: 8: �.

em�ii:::::::
.
::::.:: �19.892 

Scra.per, H. G. Butler . . . . . . . • •........... • • •........• 
Screwdriver. A. M .. llock ..... . • •....... • . . . . ....... '" 

�:S� �':�p�in����rg . . . . . •.•..... . • . . . . . . . •..... 5 

�:�� ':2.£\':!t���.;.,':f�l.bd�\vOOd;;ard::.: �l�� 
Sewing machine •• end cap for cylinder. E.C. Hol-
s�:gxiure. window; F: 'M,'Wilkinso,;:::::: ::.: :.: �l�:� 
Sh .. de. or curtains, att .. chment for .. dju.tlng 

window. L. Y .. ncey . . . . .. . ....... ........ ... ... .... 519,856 
��eePC2:�fe�� f��er.' W. Harrison .....•.. 519,00; 

. �Ifc�::'-'::C
e

b�! 'A�>&·f't�ke . . . .......... ..... .... , 019.959 
Smoke con.umlng furnace, J. M. Thomas . . . . . . ..•. 519,779 
Snow plOW, H. H. Kryger . . .  '" ....•...••.••.••.••••• 520.021 
SPark catcher, J. F. Cristand . . . . . . . . . ...•... . . . . . ... 5UJ,886 
Spinning .plndle •• device for plumbing top r .. ll. J. P. Kelly . . . . . . . ...... .. . . . . . . . ... . . . ............ .  519.716 

SemrCalo 
tin, Aut-. 

matlcCroll 
Feed. etc. 

Catalogue 
Free 

of all Om' 

LAT H E S Sh .. per. PI .. ner. Drill •• Macblne Shop 
� Outfits, Foot L .. tiies ... TooIS and Supplle •• 

C .. t .. logue Free. SE BaSTIAN LA'�'HE C O  .• 
120 CULVERT ST •• C INCINN ATI . O. 

Splint cutter. F. S. Baumel.ter .... . . . .. . ... . . . ....•. 519.982 
Spring .eat. F. H. Hom .. n . . . . . ..........•......... •.. 519.792 

H
AIGHT .. CLARK, ALNB.AyN.Y. Sprinkler. See Batb .prlnkler. W .. ter .prlnkler. at Sprinkler .he .. � automatic. O. Pierce ........... •.. • 519.846 

��:�;;�:. �e ��ii8oii:::::::::::::::::::� gl�;� IRON AND BRASS FOUNDERS, 
��;:::::�:l�::����s�.;.��':"�:Diivoi8iia,;d:::::: gl§:� _ IRON CASTINeS Steam pressure g .. uge, J. F. McElroy . •.. ........... 519.921 
Steam shov<ll. G. Holmes ....•..•......•.•.••..••..•. 5UJ.955 
St<;pper. See Bottle .topper. 
��gi:· .. <;d

Cb::t'; ... : combined; Wiico:i'!: Vaii: :::::: �ll�� 
Stump extractor. J. R Rou.e ...••.....• •..... . . .... 519,821 
��'Z;�6: .. X�il:!hf.�· .�.�":'��::::::::::::::::::::::. gll1� 
Switch. See Electrically governed .witch. Rall-

of Every Description. Also BRASS, COM
POSITION, AI.UMINUM and ALUMINUM 
BRONZE CASTINGS. PURE COPPER CAST. 
INI�!'j free from blow hole •• 
J .. pannlng .. nd Nickel Plating. Light M .. chine Work. 

"-ALL WORK STRICTLY FIRST CLASS."-
.. w"y .wltch. 

SwitCh .. nd .Ignal opemtlng mechani.m. N. 0 I L lIIl ELL SUP P LV Go T..t.f:.tc���r:agaieiie.i&ble: . .• . . . •... .. . . . . .....• •  5UJ,735 • • 

Ta k. See G ... bolder tank. 91 &; 92 WATER STREET, 
fgWf��I'i!��\.�·C������:::::::::::::::::·:.: M�:W PITTSBURG. P A. 
Tile m .. chlne. W.H. Pride ..... •... • •. . . . ........ c. 5UJ.7'l3 Manuf .. ct.urer. of everything needed tor 
Tire. bicycle. C. J. Spolford . . . . .... . . . ......... • • • •.. 519,9'16 ARTESIAN WELLS' Tire. vehlclewbeel. G. S. Webb .......... . .. . . . . . . .. 519.7'8 
Tires to wheels, device for attaching pneumatic, 

L. H. Brunemeyer . . . . . . . .. . . . . . . . . . ..... . . . . . . . • .  519,695 
Tong •• etc ... dju.t .. ble. Z. S. & M. C. Randleman_ 519.77' 
Tools. machine for mannfacturing relleved-

formed reVOlving. J. G. Relnecker ...... . . . . . . . •  519.820 
Toy. E. Denl •................................•........• 519,838 

BUY' 
TELEPHONES 

:r�Bey S:�:':n':"8ruser . . . . •  : • •. . . .......... • . . . . •  519.83'1 
:rr:!��.i\�'ib.LB:::;�e,:::::::::::::::::::::::::::::: g�:� 
Tu��'ff��:r."M'.�'l<e'i,�':':. ":'������. ���. ���� 519,967 
Valve mechanl.m for .. Ir br .. kes. quick-action. T. That llre I{ood-not .. cheap thlna:s." The dUler-J. Hog .. n . . . . . . . .. . . .... . . . . . . . . . . . . . . . . . . .. . . . . . • . .  5 ence In co.t ,. little. We gn .. rantee our .. pparatu ... nd 
�:l�:: :::::::::g:;:::3; i!: f: W':ft:�::::::::::::::.: I f>':,a;:�:,,'leU:; ;�%�:;;:,,"f:l!"',;.;�MfJ'��·i%��t& 
VaRlllin. ma.klW, J. B'lrtr .. m . ........... . . . ... •.... W ESTERN TELEPHONE CONSTRUCTION CO .• �:����:� JJi r N����t::�:::::::::::::·.:::::::::: .���:J .. «0 Monadnock Block. CHICAGO. 

V&hlcIe sblftl'turseat. Bradley & Faulder . . . . .. . ... 519,832 Largest Manulactwrers 01 7'eleplWnes in the United states. Vl!>blcle",chlld's se .. t for.T. B. Padllitt . .. . . . . . . . . •  519.731 
Violin pad, E. Hagenow .................. '.' ......... , 519.\'91 
Wagon brake. McLanghlin & Cooley . . . . . . . . . . ..•.. 519.729 
;!��i,'t:::f,:;����!.;�J���:::::: .:::::.:::: g{� 
;��� :::?:''i.fe';,"'& ii. t..t.�;�.������:::L ::: n�� 
;:::�r��ue�;'::.t!����ti� �����fJ.ali&m:::: �l�� 

W���fg����,�lr���o�?��Lh'�� 
f\.C,TURE. INTROOUCriON '" SALE. Of NlW T�I/'oC. Qr::,([s& Au_NfS 
E.1IE.RYWHtI"L -5tNODtS(RPTQN""P ... RT'CU .... f\'J - J>.DDRtSS 

'-.;1'-.- f'.._�,-,I)\. '" ';\\ 'i,- ""�\O'-\- \\... MAGIC INTROOUC110N CO ::,L"'" ""' .. :"L'\.. G"l. "?'?\....I'-"'''"\(YN. 321 BR.OAOWIW NtWYORK N '( 

INSTRUCTION '�iAIL 
1 n Architecture. 
A chltectur .. 1 Dr .. wlnll. 
Ph,mblllll(. Heating and Ventilation, 
Bridge Engineering. 
RaIlroad EngIneering. 
Surveying and MapplJig. 
�:��:::l� Dr .. wln , 
Mining, < Engll.11 Branches. and 
ELECTRICITY. 

Dlplom ..... w .. rded To begin .tudent. need only 
knoll' how to read .. nd write. Send for FREE Circul .. r 
ot Informatlon.tatlng the .ubject you thlnk.of .tudylng 
to 'l'be t;or."espondence !!Icbool of Mechanics 
and Industriul SCiences, Scrun toD. Pa. 

4000 STUDENTS. 
ICE-HOUSE AND COLD ROOM.-BY 
R. G. Hatfield. With direction. for con.tructlon. Four 
engr .. vlng.. Contained In SCIENTIFIC AMERICAN SUP
PLEMltNT. No. all. Price 10 cents. To be had at thl. 
Office and fr'1m .. II new.dealer •• 

ALSI-TE , SOLDER 
-FOR-

ALUMINUM. 
Doe. not dl.lntegr .. te. he Butt Joint can be rolled. 
h .. mme ed, or dr .. wn. Full particular. on .. ppllc .. tlon. 
ALSITE ALUMINUM CO •• 100 Liberty St� New York. 

A.H 
With Cream Overflow. 

H ..... greater c .. p .. city than .. ny 
other serar .. tor on the market. I ��l%: .;::r..m:f· .. n hour. 

Produce. perfectly .mooth cream 
without froth. 

Regulated while in operation. 
It will also elev .. te the .klm milk. pr Full Illustrated Description 

FREE by mail. . 

A. H� REID, 
3003 Market Street, 

Philadelphia, Pa. 

CEMENT TESTING.-BY· SPENCER 
B. Newberry. A brier .ynOp.l. of the requirement. and 
instructions for teflttn2' cement that ha.ve been adopted 
as a standard in dUferent countt"tes. together with a few 
notes taken from the nuthor1s own experience. Con
tained In SCIENTIFIC AMERICAN Suppr,EMENT. No. 933. Price 10cent.. To be had .. t thl. office and from 
all newsdett.lers. -

Stave Mill Machinery 
.. nd Veneer Cutting. 

Send lor Oat. A. 
Handle M .. chlnery 

for Turning Handle. 
for arooms, Axes, 
etc. Sendlor Oat. B. 

Wood Pnlp M .... 
chinery. Send for 
Oat. G.· 
Trevor Mfg. Co. 

Lockport. N. Y. 

Wehling app .. r .. tu •• C. L. Rowland . . .. . . . . . . . . ... . •• 519.176 
Wbeel. SeeSprocket wheel. Trolley wheel. 
;�c'k�l

i,,�p���T: Murray::::.:: ::: :::::::: :::: :�:::: gl�:� 

THE "CLIMAX" 
Stereotyper and Moulding Press 

��C \'b�1c1?.J8 N INVENTORS. co!"bin!'d. for m .. klng perfect Cellu. 
. tal k f A ' atl IOld !S tereotyp es to be u.ed In 

Wind engine. W. H. Stew .. rt . . . . . . . . . . . . . . . . . • •. . • . .  519.1n7 
Wire bending m .. chlne.· F. B. Grl.wold . .... ........ 519,812 
Waereeler. G. E. Dixon .. • •. . • •. '" • • • •. . . . • • • • • •• • •  519,789 

D ESIGNS. 

�1�t����:�;;.���"r!;.:����.I:::::::: .
. : .. ::: .. ::.: �� 

Bottle. D. F. David • . . . . . .• . . . . . .. . • . . .••••. . .. • . . . . • . .  23.2'14 

8:�1: ��:tit�:�::::::::::::::::::::::::::::::: ::: I� 
l:".:pr��i.�.Vgi�r�::::::::::::::::::::::::::::::: W;� 
�ons. etc •• handle for. E. W. C .. mpbell.. ..... •.. • •  23.263 
T ... sel. shad!'"..J. O. Remlnston ....................... 23.$9 
W .. tchcase, n. Du .and: ......... : ........ . .23.284 to 23,273 

TRADE MARKS. 
RalrI

�
owder

i 
Big Wheel Comp .. ny . . . ..•.......•.. 2'.716 

B
I��lrni·��g�:;, e�in"a�l"X��'i.':irJm o��:��: 2{.732 

���.:a��g'::nN'I';,':,':et'lf .
.. � �����'gl:'':J'.:,;y:: �8m; 

Corn .tarch. T. Khig.ford . . . ......................... 24,ru; 
Corsets, waiBts. dress stays. bustles, and bust 

form.; Coronet Cor.et Company .. ...... .. . ... .... 24,704 
Cotton goods. Bernhelmer & Walter .. .. . . . . . . . . . . . .  2f.702 

. Dre •• • hields, .e .. mle •• stockinet. I. B. Kleinert 
Rubber Comp .. ny . . . . . . . . . . .. • • • • •............ . . . . .  2'-700 

Extr .. ct. for culln .. ry purpose.. lIavoring. Big 
Wheel Company . . . • . . .  , ........ . . •. •... .. . . . . . . •... 2'.717 

Le .. therbelttng and \ace le .. ther. C. A. Schleren & 
Clfmp .. ny ........ ............. ....... ..... . . . . . . .  , '" 2f. '1111 

Leatber. harne .... nd .addlery. W. W. Mooney & 
Me91':,'t�':i tabiets; XniiiUimj,ia Cbemicai 'COmpany �Hgg 
Medlcln .. 1 tablet., J. M. Ctampton ................... 2f.72f 
Medicine for tbe cure of the tobacco h .. blt, Root-
M�.it�r,;� .. 

f�r
e��n���mlea ... ii:j: 'F: ·Gliman.::·. '.: if:� 

OIl.lubricating, A. W. H .. rrl • ....... •. . •. .. .. . .. . . . . .  2f.7UJ orp:�� .. ������:. ::-����. ��� . .  �� .. ��.��� 2'.728 
�'bn .. �uti.:r

t
��2,�f:.'F�6".£Tabrlkeii;vi:i ... ,;;&i. 24.'129 

Fr. Bayer .t;8"mp@y ....................... ....•• 2{'722 
Powder. complexion. E. J. Wormley ............. . . .  2{.721 
Prepar .. tlon. toilet. D. E. Prall, . . . . . ..... • . . ......•.. 24,720 
Remedle •• certain n .. med. J. F. O·Hern . . . ....... •.. 24,726 
Sewing macblne •• Siegel. Cooper & Company ....... 2'.730 
Shoes, I .. dle.· and ml •• e.· fine. Strlbley &; Com-
Su:':..re· and 'jeweiry: '&i' 'and' tilbi": 'Wbiting 24

,
7

05 
Manufacturing Comp .. ny . . . . . . . . . . . . . . . . . . . . . . . .•. 2'-712 

Silverware, table and ornamental, Howard Bterl-
sOd

inl7;,��!'ll'c�Wo,:iiiumb;:i.m· (ibemiC&i Company:': �H18 
Tex'hie f .. brics, certa1� Albion Company . ... . . .. .. 2f.701 
Tools earth-working. 1J0llins ComPanY . . .. . . .. • . ... 2f.731 
W .. tcbc ... e •• T. Zurbrugg . . . ......... . .....••.•••....• 24.710 
Watches .. nd POrt .. ble clock., W. C. Ball .• • • •...... 24,711 
Whl.ky. S. Wolf & Son •. . . .. .. . . .. . . . . .............. . •  24,714 

A pt'inted c"pv of the .peclflcatlon .. nd dr .. winp: of 
.. ny patent In the foregoing lI.t. or any patent in print 
I.sued .Ince 186.'1. wi!! be furnished from thl. office for 

Expenmen wor 0 every �e.c1'!ption. Autom C , place of metal .tereotypes. AI.o for machlne..-y de.llOled .. nd built. r:r 8end for circular. making Rubber Stamp... Should MALTBY MFG. CO •• Brooklyn. N. Y. be in u.e In every printing office. c. ODS Horological.lnstitute. 

earn the Watch Trade 
. 

Engraving and Jewelry Work. 
PARSONS, IDE & CO, 

SANITARY SOAP VASE 
PREVENTS dI.e ... e. WBllte, ptlfer-

!¥fti:f.:?�8.r�?���[,J;�J'A� 
AFFORDS each u.er fre.h. dry 

pnre .oap. 
The Only Olean. Sanitary; and Sale 

'Way to use soap. 
W. R. RANNI E. 

. 

Roc1\ester. N. Y., U. S. A. 

·CHUCKS The National 
AlJ.aloe. and .tIle. 

. P .. t'd Reversible 

�u�·s\n��·�taJl'� �.
sW'�fT� 

LOCK. R. 145, 39 Cortlandt St •• New York 

Experimental & Model Work 
Electrical In.truments.Flne Machinery. SpOOja} Ap� 
r .. tus, Telephone •• Photograph MAChines. llepalrs. etc. 

E. V. BAILLARD. 100 Liberty Street. N. Y. 

See SCI. AM.; Dec. 30.1898. Send for 
Clrcul .. to 

THE J. F. W. DORMAN CO. 
�1' E. German lOt .. 

Baltimore, Md. 
Manufactnrer. of 

RUb��e
S���&':;!;��I���Plr.,�reo-

Special Machinery for special purposes 
needs the brain of the expert and the hand of 
the master workman. This in my shop I take 
especial pains to supply. I have the best 
equipped machine shop in the East. 'the peo
ple who have bought my ma chinery will tell 
you the rest. Send. for a catalogue. 
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facturlng Indu.trle •• Sanlt .. ry Engineering. Agrlcuitnre. 
Horticulture. Domestic Economy, Bio�rapbYt MedlCine. 
etc. A vast amount of fresh and v .. luable Informabl9n 
obt .. lnable In no oLher publication. 

The most important Engineertllg Works. Mech .. nl.ms. 
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