
ELECTRICITY 
Mac:hioe Deslp: Stationary, Locomotive and 1Eii;i<i;�",,, 
��:���:t::��;:��� ��:��ue:e���:�:g� u: ..... ,.--...;..:;::/ 
Railroad. 31 COURSES Hydraulic 
Municipal, 41:: Bridge 
Engineering: Surveying and Mapping; Sheet 
Metal Pattern Cutting; Ketal Prospeoting; 
Bootkeepiul; Sborthand; EngUsh Branche •• 
:l!d�bo GUARANTEED SUCCESS. 
rHO Modl .. ll. Ad .. ICI It II.tlll .. ltl. 
Circular Free; S'a'. avbJecI ,OU �Jo .C,"". 
laterutl .... COI"I'8pOlideMfI Be ... 1&, lies "I, 

ARM8T�ON8'8 PIPE THREADIN8 
-AND-

CUTTING· OFF MACHINES 
Botb Hand and Power. 

SIzes 1 to 6 Incbes. 
Water. Gas. and Steam FIt-
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.... ''' .... aUIl acknowltdDed to be 
THE BEST. rrSendfor catalog. 

THE ARMSTRONG MFG. CO. 
Brida'eport, Conn. 

WORK SHOPS 
of Wood and Metal Workers. with. 
out steam power. equipped wIth 
BARNES' FOOT POWER 
MACHINERY _ 
allow lower bIds on Jobs. and give 
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W. F . .. JOHN BARNES CO. 
1999 RUBY ST.. ROCIlFORD. ILL. 

Ey�l�t ma�hin�$. 
We can furnIsh tbe Latest Improved Eyelet Macbines 
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of Special Wireworking Machi&ery. 
t:r' Send for Ci1'eUlar. 

BLAKE & JOHNSON, 
P. o. Box 7, WATERBURY. CONN •• U.S.A. 

Pipe Threading Machines 
of HIghest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing Inter. 
estlng Information free. 

Blgnall " Keeler Mig. Co •• 
Box 8.. Edwardsville, Ill. 

ACETYLENE GAS AND CARBIDE OF 
Cttlc'um.-AIJ ILbout the new illunHnant. Its Qualities, 
chemitltry. pres8ure of liquefactinn, Its problLble future. 
experiments pertormed with it. A most valuable series 
of artiCles, Ilivinll 10 complete form the particulars of 
this "ubject. "pparatu8 tor makinll the jZas. Contained 
111 SCIKNTIFlC AMERICAN SUPPl.EMENT. Nos. 99"'. 
1004. 1007. 101�. 1014. 101il. 10Uj. 10��. 
1 U3.,) and 1 03�, 'rbe most recent apparatus of sim· 
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cent8 each. To be bad at thi8 omce and from ull news
doalers. 

3�t !e:dd��:�1 !�::�e POW E R VICTOR v��g�E .• 
Local Alrent8 Wanted. 

8team an�a�l� 
��es, Row 

Send for catal og ue. Specify one 
wanted. .. 

THOS. KANE " CO .. 
6i-8l Wabash Ave.. ChIcago. 

l'bls �';..:in�e
S���ib�r Horse 

WEBSTER 2}2 actual horse power 
GAS ENGINE 

for 8130. les.l0� dlscovnt for �sh. 
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tberetQre we can make the�rice. Box-

�J�
r
f��lf.:';,�tG:S'::I���.' 9 pounds. 

IT Write for Special Cata!OQUe. 
WEBSTER M'F'G CO .• 

1074 West lbth Street. CHlCAUO. 

GAS and GASOLINE 
ENGINES. 

g�I�.���u�� 
Gas, and Gasoline dl. 
rectfrom the tank. 
1 to to H. p. actual. 
The Sprln&,fteld Gas En&'ine Co. 21 W. WashIngton St 

Sprin&,fteld, O. 

VAPOR LAUNCH Complete 
ROW. SAIL and STEAM BOATS. for $150. t:r' Send f'". _ for Catal�. 

RACINE YACHT AND BOAT WORKS, 
Racine .lunction, Wi8., BOl[ A. 

CREENFIELD 

Steam Engine Works. 
Estabhsbed 1874. 

Mannfacturers of Greenfield Sta
tiOnary. Portable and Yacht 
ENGINES AND BOILERS. 

AlBo HOrizontal, AutomatIc 
and Variable Cut-olf Engines. 

BiI. from 3 to 73 Bcm.Powu. 
Also Vertical and Horizontal and 
M�.r 18!!:''.'l' S::te

m
B�ps 

W.G.&G.f;;REENFIELD, 
East Newark. N .... 

THE MACHINERY OF A NAPHTHA 
LIIuncb.-A detailed description of the motIve power 
of a Modem Naphtha LIIuneh, wltb sectional vlewB 
• howlng all tbe parts of the boiler and eoglne. A most 
valuable paper. 4 illustrations. Contained In SUPPLE
lII$NT 1104. PrI�e 10 cents. For sale by Munn &Co. 
�_w�eal�8_. __ ____ _ 

HIP NOTI8M I!las� wlulcollueforlnvestlgator., 
ExhIbItors. Lecturers. and Heal. 

en. Valuable IDformatlon and 11lUII. booldet on requeot. 
bQt. �. 8. A.. lIIi.JIMoD1o TempJe" Chl.,.o. 

J titutifit �lUtritan. [NOVEMBER 6, 18<)7. 
Hook andeye. B. 1". Orewller ........................ 592.439 
Horsesboe. J. Kass .................................... 592.601 
Horseshoe cu�bion. R. H. Carswell ................. 592,277 
Horsesboe. soft tread nallless. D. B. Stepbens .... 592.261 
Hose pipe nozzle, C. N. Richardson ................. 592,447 
Hydrocarbon burner. J. L. Arnold .................. 5!J2.001 
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lander .............................................. 592.6:11 

Insulator, electrical, W. Barbour .................... . �qz,5Oa 
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Journal bearing. S. H. Pbelps ....................... 5!J2lJ9/i 
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Key guard. A. J. I,yon ..... ..... ...................... 5\I2,ilOO 
Knife. See pocket knife. 'l'obacco knife. 
Knitting machine stop motion, Ouellette & Du· 

perrouzel.. .................. ...................... 592.440 
Labeling machine, can, Grace & Reynolds ......... 592.585 
Lace fasteners, machine for making, Stover & 

Hoefer. . . . .. . . .. . .. . .. . . .. .. . . .. .. . . . . .. . . . . . . .. ... 592.455 
I,ace fasteners. machine for.making, R. Wirth .... 592.40"2 
Ladder, extension fire,}4\ C. Kummerow ........... 592.470 
Lamp. P. Mallett ...................................... 592.lifii 
Lamp post. telescoping. J. A. Miller ................ 592,600 
��;';;�
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Lead oxid. manufacturing, C. V. Petraeus ......... 592,594 
Leg, artificial. J. Furrer .............................. 002,M2 
r�evel, J. Carriere ..................................... 592.537 
Liquids, apparatus for electrically treating. F. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .•••• 002,735 
Lock. See Bicycle lock. Hasp lock. Hat and 
. coat lock. 

Lock. Draullette & Catols ............................ 592,006 

WILLIAMS' SOAPS are for sale everywhere, but 
if your dealer does not supply you, we mail them-to 
any address-postpaid on receipt of price. 

Williams' Shaving Stick, 25 cts. 
Genlline Yankee Shaving Soap, 10 cts. 
LllfI ... Y Shaving Tablet, 25 cts. 
SWi88 Violet Shaving Cream, 30 cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams'Shaving Soap {Barbers' ),Six 
Round Cakes. 1 lb.,400. ExquiSite 

..,aIso for toilet. Trial cakefor2c.stamp 

THE 
J. B. WILUJmS CO. 

Glastonbury. 
Conn., U.S.A. 

IJocomoUvethrottle levers. means for automatlC· "WOLVERINE" 8 ally controlling. Becker & Minsart .............. 592.62.� AS AND GASOLI NE M E C HAN I CAL DR A WI N. 
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Match splint forming and coiliug machine. C. F. 
Scammall et al ....................... . , ........... 592.741 

Measuring and folding fabrics. etc., machine for. 
J. Wadswortb ..................................... 592.264 

Me
����ir. . �,

l
�.
t
.� . �.�': .. ����

i
.�� .. ���: . � .. �:. �: �'. 592.636 

Measuring cloth, paper, etc .. machine for, G. W. 
Hyde ............................................... 592.710 

ne" is the only re
Gas EnJdne on 
tbe lightest en-

Requires no 
enllineer AbsQ

Manufact'd by 
MOTOR WORKS. 

�tree" 
OS, MICH. 

�:f:f!��'���:
c
:r:8.r�t���g� 'cieant"rig' cast,":o: '6: 592.7

36 
Met��e:;paraiu8: 'coii{ freell. 'j: 'F: Si'mriiilnce:::::: �:� H 0 IS TI N C EN C IN ES Milk cooler. J. Barnhart;etjal.. ...................... 592.721 
Millstones, pick for edging. H. Warncke ........... 592,265 
Mould. See Ci�ar mould. 
�gri��Yt;V:.i��it't�gRd!��:.
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Motor. See Vehicle motor. 
Nail making machine. G. Goddu ............... .... 592.729 
Nailing and stapling machine, Quickert & Larson. 592,fil5 
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011 treatinl< apparatus. N. �'. Ryder ................. 592.512 
Oven. G. Welz ......................................... 592.400 
Packing macbine. J. H. Day ......................... 592.750 
Pail ear a.nd spring catch, combination. C. W. 
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n I ... Both FrlCtil'o and 
��a��? fIJrOi�lti i �r::::: 1(� I�� l� 
1·1t'�. J)OCkM. etc. Grp-at 
SavinR' over steam. especllllly 
wbere wood, coal or water 
are scarce. Send for cataJo/iZ'. 
Gua.ranteed fuJly. State size 
wanted. Address \V.-her 
Gnlll Rnd Hallioline En
aine Co., 40'� S. W. Boulevard. Kansas City. Mo. 

Baker .............................................. 592.496 
Pan

C���b:.�� ... ����������.
i
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i
.��: .. � .... �:. 592,238 ALCO VAPOR LAU NCH 

Paper perforating machine. A. Greenleaf .......... 592,564-
Paper sheets. device for feeding. C. H. Heywood. W'l,009 
Pencil. adding. W. W. Brown ...................... 592.72a 
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Royer ............................................... 592,71" 

Pipe coupling, 1''. Barnbart .......................... 5.'l2.681 
Pipe coupling, flexible. J. C. Davis ................. . 
Pipe coupling, train. J. E. Marble .................. . 
�:g:s���tg�Iu�\i;c:i�I\��· for' ir�iii: J.' E: Marbie': 522 
Plant protector. E. F. Orner ......................... 5\12,640 
Planter. T. J. Sullivan ................................ 592.717 
Planter, hand corn. T. S. Fair ........................ �,489 
Planter. potato. T. A. Galt .......................... 592.6t17 

Motor controlled from bow. 
Valve movement, 12 to 1 .  16 
to 60 ft. Launches. Twin 
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engineer or pilot required. 
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Gasoline u!!led. No disagree .. 
ab1e vibration. 

t:r' Send 10 cents in stamps 
for 1897 Catalogue. 

Marine Vapor Engine Co .• It. Jersey Av .. Jersey City, N. J. 

Pocket knife. H.G.Jobnson ........... ............ 592.612 ROTARY PUMPS AND EN GINES: 
�g:;f��i���I'i;. �.�

y
;�weli: ',',','.: '.::: : .... :::::::::::: g�:��g Their Orl!tin and Development.-An Im�ortant series of 

Post. See }4'ence post. Lamp post. �8
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Printing macbine. address. F. D. Belknap ......... 5.'12,603 ��';E�E��'k:�i���9. 
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��:�n�l g�:�:�: �r:e".:'I����·::::::::::::::::::::: g�:� eaCh. For sale by Munu & Co. aod all newsdealers. 
Printing press delivery attachment. M. N. Cor· 

mack ................................ .............. 592.697 
Printing press inking device, plate, J. T. Robert· 

son... .. .. ..... .. ................................... 592.664 
Puller. See Staple puller. 
Pump. J. Lockwood .................... ............. 592.570 
Pump and rotary motor, ro tary, F. Closs .......... 592,237 
Pump for hydraulic elevation, etc.. jet. L. A. 

Conord ............................................. 592.561 
Pump operating mecbanism. T. J. Blagg .......... 592.561 
Pumping engine. C. N. Scott ........................ 592.513 
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g.:i'Jlcj"o".!�.e�· facr,aber .... "" ..... 592.655 
Rail bolder. J. 1. & A. J. Irwin ...................... 592.291 
Railway crossing. S. J. Austin ...................... 5!1l.622 
Railway. electriC. E. C. Crocker ..................... iJ9l.528 
�ll::�' r�W:.·ri�
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592.&18 
F. Lindquist ....................................... 592.751 

::1I::� :f pn�i � .... �%��r,;ciric::A:· i.iegro;':: : : ::: ���l 
Railway switch. �. Ricbey ........................... 592,448 
Railway tbird ralls. Joint for electric. Haley & 

Tbompson ......................................... 592.565 
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Razor safety lI(uard. M. S. Jacobson ................ 592.611 
Reapers or mowers, antifriction clip for, 14'". Bar· 

clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.557 
Ref

il����!�pt�f{����.��: .����������.�. �.��� ���: 592t� 
Roller. See Shade roller. 
:.:'s�'l..:t':,�r�·S.':J�������:::::::::::::::::::::: �:� BALL BEARING .AXLES AND RUB-Sasb fastener. H. Toops........................ .. .. 592.457 
Sasb fastener. A. M. 'fyler .......................... 5!J2.45S 
Sawbuck. E. Lindsay ...... ......... ................ 592.1iM 
Saw. buck. F. H. Morris .............................. 592.475 
Saw swaging machine. R. Jones ................... .-592,29.'i 
Scoop or sbovel. screen. C. R. Eads ................ 592.583 
Scraper. wbeel, J. B. Gray ........................... 592.51� 
Seal trap. ftuld. J. W. Bragger ...................... 5\12,600 
Seat. See Buggy seat. Car seat. 
Seed dIstributer. S. Hardley ......................... 5\12.629 
Sewing macbine. W. N. Parkes ..................... 5iJ2.51O 
Sew

��'&�d
a
d'�I�� .���.������ .��.��. �.r .. ��.���: .�:. � 592.700 

Sbade bolder. M. D. Greenll(ard.. .. ................ 592.287 
Sbade roller. W. C. JObnson ........................ 592.7M 
Sbade supporter. Stitt & Marcus .................... 59'l.716 
Sbades. macbine for cutting window. E. Oswald 592.495 
Sbaft support. T. G. Coleman ....................... 592.466 
Sbaft, vebicle. F. D. Bernier ........................ 592.680 
Sbaking bolt. D. Sewell .............................. 592.617 
Sharpening device. scissors, J. T. Bordell .......... 592,486 
She

='or ,:",:��i�":n.:����.
i
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S
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i
.��� .. ����� 59'l, 744 

Sheet assembling device. J. J..arrabee .............. 592."'8 
Sheet metal pipes. construction of. J. F. Weitzel. 592.45.'1 
Sblps. ventilatlDl! valve for. J. McCreery .......... 592.532 
Sbips. ventilator valve for. J. McCreery ........... 592.531 
Sblpwreck messenger. M. H. Bowden .............. 592.689 
Sboes wbile being stretcbed. clamp for bolding. 

A. E. W bItney ....... ............................. 5.'12.266 
Sbutter fastener. H. F'. Bente ...................... 59'2.b'U 
Signal. See Railway signal. 
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Slubbing, intermediate, and roving frame, G F. 
Alnswortb.. ........ ............ ............ .. .. 592,621 

Soda water can. J. P. Fangel.. ............ " ........ 592.490 
Soldering macbine. can. T. B. Pbelps .............. 5iJ2.66:J 
81>001 holder, T. J. Murray .... .................... 592.572 
stacker discharger, pneumatic straw, Toner & 

McCollum .......................................... 592.672 
Stacker. pneumatic straw. Toner & McCollum .... rnl2.673 
Staple puller. W. W. Krutscb ....................... f>!l:!.297 
Steam table. G. W. Kelley ........................... 592.591 

ber !J.·ires.-A paper read before the Carriaae Builders' 
National Convention, Philadelpbia, October, 189i, �bow ... 
Ing tbe advantage to be derived from tbe use of ball 
bearings and pneumatic tire3 in road vehicles. Con
tained In SCIENTIFIC AMERICAN SUPPLEMENT, No. 
9!f�. Price 10 cents. To bebadat thls office and from 
all newsdealers. 

50 YEARS' 
EXPERIENCE 

PATENTS 
TRADE MARKS 

DESIGNS 
COPYRIGHTS ""C. 
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invention is probably patentable. Communica,. 
tions strictly oonfldentIal. Handbook on Pa.tents 
sent free. Oldest tt;:ency for seCUring&atents. 
BP�c'l1'��t.��,

k
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Stitntifit Jlmtritan. 

Brancb Office. 625 F St .• Wasbington. D. C . 

and Surveylnll( taugh t by mall. Terms very reasonable. 
Catalogue free. Bl�ck Corresp. Scbool. Paterson, N. J. 

"INSTRUMENTS OF PRECISION." 
ArchItects'. Engineers'. Surveyors' I F. Weber & CO. and Draughtsmen'a Supplies. Sole Agents for Rletler's 

Patent Drawing Instru ... 
-------_0_ 
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PLANlll.El'ER8, Etc. 
Lal'Ke 88sortment of 

Matbematical Instru-
ments and Materials for Schools and Collell(es. Send for 
cata/of1Ue, Vo!. Ill. 11il� Cbe�!lInt !;!., "bila •• Pa. 

Branch Houses: ST. LOUIS and BALTDIORE. 

The Picture Way 
way to a ch������I�t'!iYS�W����
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Is the teac�erls most efficient ally. 
If you doubt or are Ignorant of the 
scope of the Instrument. send 2U 
cents for our cataloR'ue of slides. 
There are tens of thousands of 

.. picturesque scenes of travel, land
,-:�. scapE', history. adventure, etc., 
at low rates. Hire lists free. 

RILEY BROTHERS, 
J6 Beekman St., New York 

The Laraest Stereopticon outfitter" (n the World. 

BRANCHES- BOSTON: 36 Bromfield St. CHICAGO: 69 
Wasbln.ton St. KANSAS CITY. Mo.: 515 East 14tb 

St. MINNEAPOLIS: 22 Washinll(ton Ave. So. 

DORMAN'S 
VULCANIZERS 

are used all over the world. 
ExclusIve Manufacturers of Stesm M .... 

chInes for Rubber Stamps. We also make 
Dry Heat VulcanIzer.. Complete outfits 
from 110 to 11.<00. .A 11 Stamp and Stencil 
Tools and Supphes. Brass and Steel Dies 
1f1� �lhk���';,�

s
:ri kl����·'E��n:t� I� ��I��r 

r:o:;,t�'l.gto ,;�&\,.
sebr"��o�I�!t.��. 

'1'111<; .I. F. "' . nOHMAN CO. 121 E. Fayette St.. Baltimore, Md., U. S. A. 

BICYCLE TIRE REPAIRING.-THE 
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pliers aod plugl(ers, togetber wit V; rubber band plugging 
and the use of puncture bands. 9 lllustratinns. Con
taIned In SUPPLEMENT t 1 O�. PrIce 10 cents. For 
sale bv Munn & Co. and all newsdealers. 

.u.vwv�_� 
TUBULAR 

DRIVING LAMP. 
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IT gives a clear, white li�ht. 
IT is like an engine head-

h/(bt. 
1'1' tbrows tbe ligbt straill(bt 

ahead from 200 to 300 ft. 
I T bums kerosene. i: Send for book (free). 
R. E. DIETZ CO •• 60 Laighl Slree�l. New York. 

Mention this paper and get special discount. 

�ESTABLISHED 1840. 
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lim:s�J��;:��EJ.·!I: ��!o�t�i��:�ii������i g�:�n � Gain BELTING of Various Styles, ELEVATORS, CONVEYORS'A for. T. P. Margeson ............. ................. 592.571 COAL MINING and HANDLING MACHINERY. 
Street sweeper.A.H.S.D .. vis ..... .............. �. 592.539 The JEFFREY MANUFACTURINO CO., COLUMBUS, O. SUlI(ar. extracting. W. Feld .................. 592.511. 592.518 N Y Suspenders. C. W. Wollf ........... " . .............. 592,620 rr Send for lau Ca!4/ogUe "C." Branches: CHICAGO- EW ORK. 
Switch. See Automatic switch. Railwa!Switch. 
Switchboard. multiple. M. G. Kellogg .. " 92.001 t.o 59'20415 S . t f tb utlr t· f tb Water 
Switch face plate.llusb. G. W. Hart ..... ��:4.1.�.�� �:�r� 1 KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. p�'i;r:ofO{he I'ibine'�����Swit�erland. 
Table. See Steam table. . l 1 f' SIIII H J> NOW A V A I I , AB I,E. TO HE INCnEA",�.J) TO :10.0 .. 0 . r· 

bl Tablet arm, Linn & Lytle ............ , ............... 592.471 The Co�pa.nlls hi a position to let electric energy at exceptionally chea
h
P ratesk 
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Telegraph transmitter for ocean cables. D. terms They' also olfer to applicants wlsbln" to establlsb tbemselves near t e .wor sii s·' a 

C& an 
I 
o� el er 

Lynch .............................................. 592.4!li German (Balllsh) or tile SwIss sIde of the Rblne. In the vlc1nl�,. of Important railway ID
R
e8

h· I tetedap aSorl't I. "  
(<.;onUmu.d on pCIQ8 1(8) 1lOr lurtJu<r ""orma«on. l'Uaae addre&l The Manaa:el'. Kraltllblrtr11lllnlllwlrke. e n en. w zer n ... 
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