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�lleineee anil ";lPereonal. 
The charae for insertion 111ldtr this head JIJ One Dollar a 

line: JOT each i-Jl8frtiolt; about el(1'jt tvord8 to a lint'. 
Advertise'ments fH u�t bi' reed t'ed (11 publicatiun office 
as early as Thll1'800Y 1)lQI'Ui1IQ to appeal' in the follow
ing lvrek's issttf'. 

Marine Iron' Yorks. Clllcngo. Cat.alo�ue free. 
I< U. 8." Metal PoliRh. Indianapolis. Samples free. 
Yankee Notions. 'Vnteruury Button Co .. \Yaterb'y, Ct. 
lIandle & Spoke )lchy.lIber LatheC.o .• Cbagrln �·alls.O. 
For bridge erecting engines. J. S . .Mundy, Newark, N. J. 
For Sale-Patent No. 589.800. on Corn Row Marker. 

Address O. Billingsley. East Cape Girardeau. 111. 
Improved Bicycle llachinery of every description. 

The Garvin Machine Co., Spring and Yurick 8ts., N. Y. 
Concrete Houses - cheaper t han brick, superior to 

stone. if Ransome," i5i )lonadllock Block, Chlca�o. 
If you have 8 quick-selling novelty. ynu ought to put it 

on the market. 'Ve will make it for you. Pluce & Terry. 
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for pateutsat home and abroad. enab Ie us to understand 
the laws and practice UI1 botb con tin euts. and to possess 
unequaled facilities for procurm� patents everywhere. 
A synopsis of the patent lUW8 ot' the United States and 
all foreign countries may be bad on application, and persons contemplating the securmg ot patents. eit ber a.t 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 

lour extensive facilities for conductinp: the business. 
Address MUNN & ClI .. office SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

OCTOBE� 26, 1897, 

AND EACH BEARINO THAT DATE. 
I See note at end of list about copies of tbese patents.] 
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llacbmery manufacturers. nttflltion! Concrete and 1:� ��%��:(�1�il�;e�!e��.
rt�1fGibbS·:::: ::::::::::.: ��; 

mortar mixing roiJls. Exclush'e I'ight� for saJe. .. Ran-. Alarm. See }I'ire ahtrm. 
some," 75'; )tonudnock Block. Chictt�CI. A

ht���d���.
i
.�� •. ����.������.�.)�.�����: .:" , �'. ��.��.��: 592.:.oa 

,'be celebrated" Hornsby-Akroyd" Patent Safety Oii An�m:t) trH.p. \V. '1' . . ��efer .... ................ : ..... ¥r1.t�rl 
En�ine is built by tbe»e La Yer�ne Refrhreratin� :\la- 1�'t��I���,����iiJ�i �l�����ri: \,r: ·it: Tiio;Upson::::::::: �i:� 
cbine Company. }�oot of East 13...,tb Street, �ew Yurko 11i��I�g�:C��l\�de��:.����i.����I.l::::::::::::.::::::: �:�� j 

Tbe best book for electriCians and begillllers in elec- Baby wulker. n. �.ebmanlt.' ............. ...... � ..... 592,illfi9 
tricity is" Experimental Science," by Geo. M. Hopkins. 

I �:���'e�';u!!�,
ry.�C�h�,�S:::::::::::::::::::::::::::::: �:� By mall, J'. Munn & Co., publisbers, 3til Broadway, X. Y. Bunjo bell, Jarvis & McJ.ean ........................ 5!l2,7:12 8arrel head macbine, J. Greenwood ................ 592,4ti7 

In)'""' Send for new and complete catnlogue of Scientific Batb and wash tub, combined folding, H. J.�Gies. 592,7�1 
and otber Books for sale by Munn & Co .• 001 Broadway. g!�r;:. a���r�H��i� :';tr�ii.e .............. ...... 592.2:14 
New York. Free on application. Bed frame. folding. J. Levy ......................... 592.tl5.1 
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HINTS TO CORRESPONDENTS. 
Name8 and Address must accompanv all letters 

or no attention will be paid thereto- TJ:Us is for ow 
Information and not for publication. 

References to former article. or answers should 
give date of paper and page or number of qUe!ltion. 

Inqllirle .. not answered fu reasonable time should 
be repeated : corr�spondent@ will bear in mind tbal 
some answers require not a little research, and. 
tbougb we endeavor to reply to all cither by lettei 
or in tbis department. eacb mu.t take bis turn. 

Btl yers wi.hmg to purcbase any article not advertised 
in our columns will be furnished with acldresses of 
houses manufacturing or carryin� the same. 

Special 'Vrltten Infor.natlon on matters of 
personal ratber tban general interest cannot be 
expected without remnneration. 

SclentUlc American SlIpple.nent .. referred 
to may be bad at the office. Pnce 10 cento eacb. 

Books referred to promptly supplied on receipt 01 

Bedstead fastener. W. N. �'e88enden ............... 592.6'911 Beebive. K. De Kesel.. ...................... ......... 592.626 
Bell. eleotric vlbrating. H. F. Albrillbt ............. 592.21;9 
Belt and slat fastener, :\1. Ih Akers . .... ............. 59'2,578 
Bicycle attachment, J. H. O'Brien .................. 5H2.438 
Bicycle brake. F. Beitler ................ ............ 592.271 
Bicycle brake. J. S. F'oley ............................ 5!J2,'O{5 
Bicycle br .. ke. D. M. Peters .......................... 592.2M 
Bicycle brake. G. T. \Varwlck ....................... 592.599 
Bicycle handle bar "riP. W. Lampert ... ... ........ 592.ffi4 
Bicycle lock. C. R. Eberle ............................ 592,242 Bicycle lock. C. H. Reed .............................. 592.481 
Bicycle. railway. C. L. Blubaugb ........ ........... . 592.507 
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Bicycle stand. Webster It Winslow ................. 592.5.'\4 
Bicycle .upport. R. Lo F'orte ........................ 592.472 
Bicycle support. C. Sipman .......................... 5!1!.200 Billiard markers, check on, J. G. Dixon ....... .... 5H2,240 

Rt�g:: s��t���l�n�tt����ent, A. P. Patterson .... 5 92 ,252 
Boiler. See Tubular boUer. 
Boiler. G. W. Jobnson ................................ 592.509 
Boiler cleaning apparatus, automatic, E. A. New-

comb ............................................... 592.1>5.'l 
Bolster truss. C. E. Bauer ............................ 592.536 
�g�e bf:�kS�e����fy�g�tappar8tus. A. E. Krause ... 592.M7 
Hook oover folding and pressing machine, J. A. 

Moller .............................................. 592.42!l 
Boot or shoe making apparatus, P. I. l\1achlis ..... 5!J2.m7 
Bottle. P. L. Hunt .................................... 592.290 
Bottle cap. B. & C. Fontan ........................... 592.700 
Bottle. non·rellllable. J. J. Hanlon .................. 592.491 

ggm: ·  s�g�P"e
e
r��I���hgieE io�m;!�iilg . crow;,'. ' K: 592.5'i6 

C. Gillette .......................................... 592.584 
price. 

Minerals sent tor examination 
marked or labeled. 

Bougie. Miller It 1Il0ss ..................... ........ ... 592.1>59 
Bhould be distinctly �g��u§�fol'i:�� l;o�: R�:��PbOX:' '�;oid'ii;g' 'box: 592.44ll Matcb box. 

(7227) J. R asks: How many layers of 
No. 20 donble-covered magnet wire shall I use to wind 
ring armature for dynamo core 4% in. in diameter, 4 in. 
long. witb 2� in. bole, composed of 23 wasbers, witb 
writing paper between, all turned true and bored out? 
It will take about 300 turns of wire for tbe first layer and 
a few more for tbe next ones. Wbat �ize wire sball I 
use for field winding, tbe magnet waists being 5� in. 
long by 1� in. tbick. composed of sbeet iron bolted to
gether and faced up smooth? I would like to run tbe 
maChine in sbunt or serie., if it would be better. A. 
For the armature uoe 200 turns. The number in eacb 
coil will depend on the number of commutator bars. 
For the field use about 1.000 turns �o. 26 wire, it shunt 
wound. We ha"e assumed thc voltage to be 110 and tbe 
speed to be 1.600 turns per minute_ 

Box macbine. B. A. Blakeney ..... .................. 5!J2,H87 
Braiding carrier, J. i\lcCabey ........................ 592.477 
Brake. See Air brake. Bicycle brake. Cal' brake. 
Broom bandle. G. W.  Park ........................ .. 592.5M Broom. self-sprinkling. E. Dundon ... ............. 5!r.!.282 
Buckle. E. G. Jay ..................................... 592.733 
��f:fi!,:!

a
�'o��!:'�����:t';!'.I���J o.t,;g

B
:��e�tiil;t: 

5
!r.!

.51 5 
T. Moodie .......................................... 5!J2,4:l0 
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Burner. J. �� W. Grote ............................... 592,545 
Busbing for pulleys. journals. etc .• J. D. Adams .. 592.004 
Cake turner. E. R. Hell'ren .......................... 592.600 Can. See Soda water can. 
Cap. W. A. Lattlmore ............................. � .. 51r.!.298 
Car brake. C. Bresnaban ................... .......... 592.!XU 
Car coupling. automatic. R. E. Bates ............... 5if.!.5!ll 
Car fender. J. P. Duval. ........................... .. 592,516 
Car fender. E. Tortoisesbell. ........................ 592.55.1 
g:� ����:t?� 
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Car seat. E. W. GilHllan .. ............................. 592.247 Car. street. G. �'. Brown ....................... ... .. 59'J.749 
Cars. automatic coupling for steam and air pipes 
car�'iir��!�,:,rl:l fu?t��b.I�:.::: .

.
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8!��1::: ::,nagdl:lid f�:Jf�g' me'cliiifiism: ·it: i:ii:iii:: �:� 
Carpet beater. W. J. Bennett ...... .................. 592.559 
2�re:.��\��·-luJ; .. e�:.� ::::::::::::::::::::::::::::: �:� 
Ceiling block. T. C. Swlnnerton .... ................. 592.482 
Cement manufacture, \'. Kjeldsen .................. 592,492 
Centrifugal machine control apparatus. A E.  

Krause ................... . .................... � ,546 
Cbain. drive. E. F'. Morse . ........................... 592.552 

SPECIAL HISTORY CLUB 
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wblcb stands for many otbers, comes from 
tbe Hon. WM. T. HARRIS, LL.D_. U_ S. 
Commissioner of Education. Dr_ Harris. 
after warmly pralslnlC tbe library Itself. 
says: 

"I ap�eelate IIltrbl:f tbe PU,'p08e of tbe Club, w hicb i8 to 8timulate tbe !ltndy of 111-8tory amQutr t e people. TIll8 kuow edtre 18 e-vldeutly tbe mOBt importaut k ud of 8elf-kDow ed .. ". "I wl8 tbe Vlub all8ucee88 iD extendintr tile di8tr ibution of8u cb a -valuable w ork ou tlii8 
aab.lecc." 

LARGE Ot;.farC�.r t't": &".:';�:�.f.i 
CLEAR convenient terms so attractive 

TYPE. and satisfactory tbat tbe demand 
bas eXhausted our orlgll\al edi
tion of tbe 

LIBRARY OF 
UNIVERSAL 
HISTORY. 
�: a�M[s�!�%������e�

b
� 

8uPPYY another edition (limited In 
Dumber) wblcb will be distributed 
��b°.r.t:��t':.":�rl 

d
�I::tI�r:3'l''; 

���� r�e am�:���l �Y!III: �� 
-vember 30th and tbe prtce will be advanced. 

BY SPECIAL ARRANGEMENT 
wi th t he Club. a few of tbese sets bave been set 88lde temporarily for SCIENTIFIC AMERICAN readers, bllt 

APPLICATIONS SHOULD BE SENT IN AT ONCE 
iu order to participate iD tile distrlbutioD at the pre8eDt -ve ry low price. 

W HAT THIS rli'i.t��:: .fa���arl�ogl:'�in Att�i��I�li�)i�t:.r"lo��f:t:'t'b�W':,�f a':,�:�f:[,.'! 
CR EAT W 0 R K torI also receives tbe attention its importance and IntereJIt dema�, and tbe re-
REALL Y IS. W{dJ:;;e!,� 1����h�����';W�t t�\��::;
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otber work ever publlsbed in tbls country. The Illustrations, from the wor .... o'lsucb great artists as 
Melssanter. De Neuville. and pore. are numerOU8 and brilliant. marKing tbe turning points of history. and 
Tbe HI8toricai Map8 (tbere are np.arly 100 of them) are more abundant and accurate than In any otber 
����uc'tt��
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TOPICS OF The Library present. tbe only SEE HOW Ala8ka Is tbe subject of special 
THE DAY authentiC blstory of "Tbe Ar- LATE IT IS treatment. wblCb Includes tbe 

• menian Mas8lUlre8," "Tbe • bistory oftbetrold dIBco-ver. 
�!!Tki'lr:i':.u,\'dr.r.jh..:iI�r:�:�' iJ-v'!.,J;f:::,�; �"e

Bwi
!lot\�e!'p'::::::p'�

d
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.. Tbe Re-voit In Cr ete," together witb the late latest U. S. Government and Canad18n surveys and 
blstory of eve� Important nation. all Illustrate<! re�orts. sbowing tbe different routes to the gold 
�n.::,:!��am�ra�

'i a large number of new portraits. r�e
d�.uW;: Kr��_

grapblc reproduction. of .cene. on 

WORDS OF PRAISE FROM THOSE WHO HAVE RECEIVED THE WORK. 
Pres. E. B em amiD A Ddrew ... of Brow n University, 88YS: 

.. The educati<m.alvalue of the'L(. 
bra,'11 Of Universal Hial.orl/'ia $WI'e 
to be "'''11 Quat. n 

Dr. S. G. A. Brown, Shippens
burg. P&., wrttes: 

.. )[1/ Bet am'Vtd -11. I <>m 
more than p!ea8ed witMt_ It should 
be in evcr1/1wme ana public libraru 
in the land." 

Ex-Pres. Cle-velaDd writes: 
.. Thia hiat<>rJI will 1IU an impor

t4nt place amona publ1catioWl in-
tended to f1!ve wider familiarit1/ 
with hiatoMcal literature." 
w. W. Lewis, Moorland. Mlcb� writes: 

.. The hiBtol'l/ amllfa in aoDd ton
dition. I am deUqhted with it. 1 
would not .. !! it/or double the cost, I.! 1 could not get another set-" 

O U R C L U B controls for tbe benellt of Its members exclusively. the desirable 1Irst edition of tbls splendld LlbrarYlt and by arranging for tbe entire edition 
at a BadDtr of about 30 Pflr c'::�n�e

t
�:��1s���:l��I�n �:lc���������� t�r� :m:�e�����?b'!,� . 

Sides affordmg ea8fJ terms of payment. Tbose wbo enjoy tbe l:iistorlcal And bl0f,raPblCal articles In tbe 
f[:���'f.a:!,�'l,"e

8
r ':;� �tlr.:t�':fcWcfEg����':.!l'o'h��������t��I f:�VoDl:�!:��:e 

8
!��Y�I':.� �:re're:CJi�� demand has been so great for tbese sets on the extremely favorable terms offered t.bat tbe entire IIrst 

edition bas been exbausted. and a special limited edition arranged for. wblch will be dl$trlbuted to those 
who apply during November. It 18 therefore advlslble to write at once for full particulars relP'rcllng tbe 
:.:'J�lIt�fr:rl'i)Jlc.:.uPn£�i�;'}Jlr!g:ge T�"rt�.!W. �I �����rg:'Wr!��ti�

n 
��J�::.r!e��t gfcf���enn':Jat'i: 

Cabinet. sma lIer portrail.8 of six great stat.esmen. also text-p ... e portralls of QUE-en Victoria, Paul fruger. 
General wg,'er. l'iansen the explorer. wltb eight reproductions of famous hilltorlcal scenes, a lar� fOld-
� � 'WIggJlke hR'iv'!,�:;:'d

d
����j,���:�p X��:::���':n���y�rl:�nt';," on tbe Ynkon River, and a art of 

McCLURE'S MAGAZINE HISTORY CLUB, 141 E. 25th Street, New York 

U1°9t!u��e!��S " tinte and money b,. using our 

andHandPoWef P1acnlQerg 
SEND FOR CATALOGUES

A-Wood-working Machinery. 
B-Lathes, etc. 

SEJEC,A FALLS MFG. COMl'UT. 
695 Watcr St. Seneca Faile. N- Y_ 

Envelope. H.J. Ratbjen. Jr ......................... 592.444 
Excavations for watercourses, conveyer for mak-

inl< artiHciai. A. J. Mason ...... .................. 592.657 
Excavations for watercourses. apparatus for 

makingartiHcial. Mason & Hoover ...... __ .. _ ... 592.658 
Faucet. measurinl<. E. Boening ....... ..... _ ....... 592.2.4 
���� �':t�;,:��r�·r �,i9��riil(ir: E:it: ·SiiiweiJ.':::: �:�¥cr 
�'eed water purill .... E. R. Stilwell ........ _ .. ...... _ 51r.!.671 
F'ence macbine. C. O. Beck .......................... 592.2'.18 
�'ence, panel. '1 \ J. 'l'hompson ....................... 592,456 
.'ence post. E. L. A.llen .......... . . .. .. ... .. ... .... . .. 592.600 
J4'ence stay machine, wire, P. �'rantz ................ 59'l.727 
J::���r� ,��bt�� ·f�nd�·r�nderson... ..... ...... .. �,719 

(7228) P. M. N. says: Can you inform 
me if tbere is a process otber than the chalk plate by 
wbicb pen and ink drawings may bereprouuced for news
paper work? If so. is it more compilcated and expen
sive? I wisb to find a way to make my newfpaper cnts 

. in the simplest, cbeapest: and most expeditiou. manner. 
and desire t·o install tbe process in the office. Kindly let 
me know if there is any way of doing this. and oblige. 
A. We do not know of any proc�ss other than tbe chalk 
plate for producing cheap newspaper cuts. The process 
of pboto-en�a\'ing is largely useel by the New York daily 
pape.... Tbe effect is better than that of tbe chalk plate. 
It will be necessary to purchase some books on t.he onb
ject, 8S Anderson's U Photo-Engraving," $5; Schraub
stadter's" Photo·Engraving and Copy of Photo.Engrav
ing." $3.25; Farqubar's .. Grammar of Photo ·Engrav
ing." $2; Jenkins' '- Pboto.En�avllle:," $2. which we 
mail at tbe prices mentioned. SUPPLEMENT N 0_ .20, 
mailed on receipt of 10 cents, conlains formulas for work
ing tbe cbalk process. 

Chain. sprocke t, J. B. Powell ............ . .. ........ 592.713 Cbai�s·w
':.�:'l\ary link for bicycle drive. J. P. _ THE COPYING PAD.-HOW TO MAKE 

Cba�r.
o 

See :.Oidi,ig·cbair: .......................... · 592'27' 1 and how to use; wltb an engraving. Practical directions 
f.lm :t::l: W'.0R"'P!��g:�::::::::::::::::.-:::::::: �:m �·Ilter. W. T. Moffltt ................................ .. 5!f.1,525 

Cbeckrein retainer. J. H. Nlcboles .................. 5!r.!.573 bow tq prepare tbe gelatine pad, snd also the aniline Ink 
Cbecks. machine for indelibly marking values on, by WblCb tbe copies are made, 00'" to apply tbe written 

Ro"ers It Hull.. . 592 53.'l tetter to tbe jJad, how to take off copies of tbe letter_ 
Clgar mould. N. Du 'iiruC::::: ::::::::.::: ::: :.::::: 592;fiZI C�mtalned In SCIENTIFIC AMERICAN !;jUPPLEMENT. NO. 
Circuit breakers. contact In shunt for W. M. ":J�_ Prlce10cent .. For sale a t thls offlce andby all 

Scott ................... ................. .' .. .. ..... 592.497 newsdealers In aU parts of tbe country. 
Cleaner. See Fiat iron cleaner. . . 
Clip for tentering, stretching and drying ma-
clog�.I��i�;I�ig�,�� ·E�W;�t�r·. ·. · ...... : ...... : .. : .... ::. '.':: .

. ::: �:ZYl 
Confectionery, etc., machine for coating, L. B. Lehnlanl1 ................. ... ....... , ... .......... 592,568 
gg������'iI.O�¥o�B�,�.����I�: :: ':.:'.:: '::.: .: . .. : .. .. .. : .. .. : �'.�� 
Cooler. See Milk cooler. 
&n �h'��:�·Rfa����nr°f.I���liiDan.: ':.: .::: ...... : g�;�� Cotton presses, core and core operating mech-

(72"!}) F B H 't I ld al1!Snl for. }i'. I •. Uyer .. .. ......................... 592,283 
� - • • WTI el' : a.m an 0 Cou-F�nf couSiI�n�ar coupling. Pipe coupling. 

reauer of your valuable paper. and I want to ask a few Crusher. See Stone or ore crusher. questions in regartl to the eight light dynamo descnbed 2���;:0�b �jJ\�I:�b�efoniblii.id·:D:ROOs:: 
.. 

_
·.:::: �:m ill SUPPLEMENT, vol. xxiv. No. 600. My question IS Cutter. See Weed cutter. 

. PCWER & FOOT I SHAPERS.PLANE.RS DRtllS 

I.. A TH E S. �Dc�L"1,E. .. r,��P 2�Tr:LIJ�ul��}t 
SEBASTIAN LATHE. CO 120 CULVLRT 5T. CINCINNAT 1 O. 

WALWORTH 
PIPE VISES 

are the Heaviest and 
Strongest vises made, 

RENEWABLE STEEL JAWS. 
tt.is: Can I double the drawings in every ret!pact and g�I�g;g:�iJ:;;g'�J.'���'�N�g iiieCiiani.iii:G:ii.iei(: 592.549 
get an operative machine? I mean one:, if well con- 592,:/00 592,23 20 
sUucte<l. that would answer us well as tbe eight light cfc��';ie;.: ·C: 'iI:' £>O'·t::::::::::::::::::::::: .... : .. : 59'J.:ul 

WALWORTH MFC. CO., 
OLIVER STREET, BQSTON, MASS. 

machine. If any changes are needful, please state wbat g:�:c\�gt'i,\�
g
e�:r��·.tb�G�:�.�.��::: ::::::::::::: ��:ffl 

they are .
. Be sure to state size of wire for armature and R:::�f:�����r

dg;��·8�e����t�.\viii{ams·(r�i�sue) 5.if.:'hri field magnets. tbe winding being the same as in the R�; ��:';�'a�d �:;:���.w6�o:·cru.e:::.·.·.·.·.". · .. ·.·.·.·.·.·.·.". 559292'.�i €igbt light macbine_ Sbould I double the length and b � 
diameter of armature? To be short, if I were to double &?i��.

c 
��:'�Pr':t1f:r�!��' �;r�in

B
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or multiply by 2 all tbe measuremen III given, would my g�::�e'da���.sit:;�i\��C:·J'ey�·e�o.�:::::::::: :: ::. �:= maChine be out of proportion? A. The SiZC8 given in Dynamometer. J. W. Von Pittler ................... 5!12.'42 
tbe drawings of tbe eigbt ligbt dynamo can be doubled. ��or. cake beater. E. J. Howe ...................... 592.708 

This makes tbe mar.bine 4 times as lal'l!e. If it is wound �:��l� �:�::\v�'R�lp����80fi'::::::::::::::: '::::.: �:�ii 
with the S8me sizes and number of turns of wire 8s the Electric circuit breaker and closer, automatic, 

Ele�t�yg����C�(��ta�'d�[lY: ::::::::: :::: .' ::: ::::.' ::. �:� original, it will have tbe same current in ampere., but Electric light support. Incandescent. R. L. Mahon 592 551 4 times tbe voltage. If tbe field is made larger. tha Electrlc motor regulator. Vidal y Vllaret It Belais 592 619 
armatureehould be incre88 ed in the same degree. Now. Ele�trical circuit closer. thermometric. G. H.  • 

if you also use "ires t\\ice as thick. but have the same Ele�t'i-\':';'·I·equip·,;;eiit'i·or vebICI·.,g·.: s:· if Short:::: �.� 
number or turns, the carrying capacity in amperes will Electrical resistKllce device, E. E. Anthony ........ MJ2:.sa 1<;levator 8Ilfety device. A. H. W. Ernst ........ ... 5if.!.MI be increll8ed 4 times. and the total output of ehe machine Enamelmg. C. COUJstock ........ .................... 59'J.724 
will be 16 times as great. In place of No. 20 wires use En��Wn�S:�gtl��.

en
��t:en���inf,�:ifJ�ege����� No. 14 on armature. In place ot No. II! wire use No. 12 Rotary enlllne. 

on field. I Enl<lne. pump or compressor. W. A. Bole .......... 592.688 Envelope. W.H. Beecher ............................ 592,6Q2 

TRANSIT8 AND LEVELING INSTRUMENTS. 
=lCA\EE� POCKET LEVELS 

Sizes, � aud 3� Inches. Prices. 40 and 50 cents. 
For Book on th. uv.t 

C. F. RICHARDSON &: SON, 
P. O. Dox 977, ATHOL, MASS., U. S. A. 

liTES ROCK & 
ORE BREIKER, 
Steam Ore Stamp, 
lining' lachin..." 
50 years experience as builders. 

GATES IRON WORKS, 
................... Dept. C, 660 Elston .4v •• , Chicago, 

© 1897 SCIENllFIC AMERICAN. INC. 

}il���' �'i't �::i��� :: :::: :::::.:::::: .:::: ::::::: �.��; .'ire alarm. Stal!les It Spake .......................... 592.643 
�:��:�� :��L

e
j�<X.�

n
tfe�I�"e

i
3;: ��: .�:. �.���'::.��:: �r15 Fire escape, J. DempAter........................ 592,582 Fire lighter. Saul & Zimmerman .... , .......... :: ::: Mr..!,4W lfish Cleaning macbine, G. W. Stevenson .......... 592.500 

:�gl��
o
r��I��: ticWu��.�

g
.��:::::·.::::::::::::::· · �J�� }"ishing rod, J. M. Kenyon ........... .............. :.: 500,613 

�������';,�r:�h�e�·t�[;����Ywe�iie�·.:: ·. ·. ·.:: ':.: :.: K�'� Flux for weldinI' metnl •. P. Quinn .................. 59'�:642 
f
.
gl�\�: �{1:ir:k�t;,: �;,J:�r';,':i:::::::::::.-.-.-::::::::.: �:� 

��n �';,e:ez�i-�c.
R
l���:::::::::::.·::::::: ::::::::.:: �;� Furnace, J. G. Sanderson ............................ 592,616 

l!'ur�IY:�: If.�
t
.
e�e :':i.h . �I�.t:. f��. �.���.��. �f 592,635 Game apparatus. D. �mlth ........................... 5if.!.f98 Game device, W. J. Clark.......... .. ............... 592;ft; Garment supporter. E. E. Phillips .................. feJ.4'i11 

g:: :��
n
::.

. 
��

e
�r���.�'. ���.���. �. ����1.���::::::::::: �:� Gasllene .... tor. H. J. Burt .. ..... ......... .. .......... 5.'1.!.00I> Gas !butOff. a 1.t.mnatie. C. E. &. "V. Schuster ....... !J92,59'i Gate. See IrrijZatinli ditch gate. Sliding I<ate. Gate. D. D. Ogilvie. . . .. .. .. .. .. . .. . . .. . . .. . ... .. ..... a92,251 Gear cuse for sprocket and chain drives, ('. B. 

Holmes ................... .................. aH2.: 88 592.289 
Gear for rolling stock. P. Ellis ..................... .. 5!12,540 
Gear moulding machine, ��. Kepp ................... a92,5titi 
Gear. reversing, .J. H. 1.'herien ....... ............... 592,4S,'l Generator. See Gas �enerator. 
Governor, engine, E. W. ErickRon .................. 592.5�' 
Grain drier, J. Kurtzworth ........................... 592,fJ;i(J 
Grain elevating or dumping apparatus, W. �'. Ken-dall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5!},l,t);AJ 
Grain purifier and drier, E. �'. Cazalet .............. 5Y-2,6m 
Graphoscope, 1.. H. Cohen . ........ .................. 5m.m.t:� 
Gun barrel. P. Oberhammer ......................... f:M'2,4,'ii 
Gunpowder, making, C. \V. Volney ..... ............ 5!1l,4H.J 
�::[e����c�

l
l:;th'A�'o�:. �:�����.�

r
:: : ::: : :::: :::: ::::: �:� 

IDunmer. E. C. CI .. rk .................. _ .............. 5if.!.278 Handle. See Broom handle. 
Hllnger. See Pipe hanJler. 
�:�:::�:�·C�t�l

l
.;� ·.:ec�����in: 'coril: \'¥: R·. 'B'aker �:¥� Harvester elevator. H. �'. (randall .................. 5!1I!.28(J 

�:��
e
l�
t
;:. ��(il-��ri�e�: ������:: .. :::.::::::::: ::� �i�gM 

Hat and clotbes r .. ck. Kuenzle It PoelJlmann ...... 5\J'!.25IJ 
Hat >lnd coat lock. J. D. Burns ...................... 592,276 
H .. t f ... tener. C. E. Campbell ... ..................... 592.646 Heater. See If'eed water heater. 
Hook and eye. 1. P. Kim ball. ...................... . 592.296 

(Continued on pag� 302) 
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