
Pulse 
Is recorded t\'Uthfully and minutely by that 
marvel of meQhanlcal skill-an 

Elgin Ruby J�wded Watch. 
Since Elgin! began to � third of a hundred 

years ago-nearly eight million of these complete. 
truthful time tellers have done faithful dut
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Sold by Jewelen ev.,.wbere. 

M��I�e'l ht. D�u�le ��idle Lathe 
TWO LATHES IN ONE. 

One a 26-incb swillll for the 
common run of work, and 

the otber a powerfully 
triple-lI'eared 4 4-in. 
�W!��f��tt�

v
k���: If designed and well 

built tool. Costs but 
more than an ordinary lathe. 

J. J. McCABE, 14 DEY STREET NEW YORK. 

Buy Telephones 
THAT ARE GOO D·-NOT .. CHEAP THINGS." 

The dlll'erence in <lOSt Is little. We "uarantee 
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tep and Instruments are botb Ifood. 

WESTERN TELEPttONE CONSTRUCTION CO. 
250-254 Sovth Cllntnn St •• Chicago. 

Laf"{Jut Manufad/I/Jrffr.of Telephones flUl�hl in the,Unit,d states. 

"American-Hunnings" 
TELEPHONES. 

Transmitters. M8Imeto Bells and Tele
phone Switchboards. Over 200,000 of 
our telephones in 8uccessful operation. 
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slnille line or metallic circuit and number of 
telepbones to be used on one line. ar Send 
for cafa/ogu<l"S • .A." 

AMERICAN ELECTRIC TELEPHONE CO •• 
173 South Canal St •• Chicago. III. 

NOW READY. 

LIQUID AIR 
AND 

The Liquefaction of Gases. 
By Prof. T. O'CONOR SLOANB. 

S6S PfJges. 8vo. Containino many iUustratitm8. 
'WIth portraits oj Faradau. PI.et.et. CaUletet. 

Dewar ana Tripler. Bound in Buckram. 

PRICE $2.50. 

I
N oll'erlng this book tn tbe public. the publlsbers feel 

th .. t. a. it is the onl1l w<>rk Oft the """Jea, tbey are 
helping In forwarding the big her scientific education of 
the people. The world at large Is now mterested in natu
ral SCience, and since its earliest developments nothing, 
wltb the possible exception of Electricity. has excited 
such widespread attention as I.iquid Air. 
Tbls book contains the full theory of tbe subject. (t 

gives the entire blstory of tbe liquefaction of gases. 
from the earJiest times to the present, and also con
tainS a description of all the experiments tbat bave 
excited tbe wonder of audiences all over the country. 
It shows bow liquid .. Ir. like water. Is carried hundreds 
of miles and is handled In open buckets; also tbe For
mation of frost on bulbs-Filtering liquid air-Dewar's 
bulbs-Liquid air In water-Tin made brittle as glass
India rubber made brittle-Descending cloud of vapor 
-A tumbler made of frozen whisky-Alcohol Iclcle
Mercury frozen-Frozen mercury hammer-Liquid air 
as ammunition-Liquid air as basis of an exploslve
Burning electric I Igbt carbon In liquid air-Burning 
steel pen In liquid aIr-carbon dioxide solidified-At
mospheriC air IIqueOed-Magnetlsm of oxygen. 

It teils what may be expected from liquid air In the 
near future. It gives tbe blstory and blograpby of 
the subject from earliest times. 

Tbls Is not only a work of scientific Interest and au
thOrity. but Is Intended for tbe general reader. being 
written In a popuiar style. and wlll be easily understood 
by everyone. ar SffiIJ for fun Table of Contents. 

MUNN " CO., PUBLISHERS. 
a�u 8ROADWAY. NEW YORK. 

$ titutifit !tut�i,ali. APRIL 29, 19<;9. 
Jar closure or sealin,::t devlce, W. P. Martin .•...... 6Zi,326 
3g���al

S
:;x��fe� ��tf: Conway ................... �.501 

Junction box. Murphy & Neilson .....•••.•••••.••.. 623.172 
Label affixer. G. McCadden ... .......... .......• •.• 623,330 

YOU 
AN EDUCATION. MANY PEOPLE HAVE QUALIFIED THEMSELVES 
for Better Positious and Hilfber Pay by devotlnli some of tbeir sp .. re time to study 
at home . Tuition f�es low. Payable tn cash or installments. Thorougb courses by mail in 

GA�'T Electricall lUecbauicali. Civil, Miuiu,lr. eteam and Sauitary EUEueer-

Label making machine, W. Holmes et al .. ........ 623,213 
Ladder, extension, J. R. Jones ••....•. ...•.•••••••• 623,476 

�k �;;,� ����r:��.e�x�We'h"ce Pnrta.:,;:!g r:�!!::��:���.· 'W�ite f�� I::! 
illustrated lOO-page S. A. circular
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Lam p burner, oil. C. Throckmorton............ ••• 623.443 
I ... amp. electric arc. A. Mungin .. . ........ .......... 62.'1,329 L OS Th;U
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T .. amp, mi ner's. P. Home . . .. ...........•..•.......... 623,370 
Lantern. folding. J. W. Smith ....•• ............... b'23.436 
Lantern bolder. T. C. Puckett ....•••.............•. 623.336 
L .. p bo .. rd. R. J. Doty .............................•.. 623.143 
Latbe, t.urret. J. P. Lavigne •........ ................ b'23,322 
Ledger. transfer. J. Barker .•. ....................... 623.&19 
Letter for signs. electriC. C. A. Cbase .............. 623.275 
Liquid8. pneumatic apparatus for raiSing, W. 

Evans. ... .. ...... ... .. .. .. . ... ... ............ . ... 623.357 
Lock. See Cycle lock. Cylinder lock. Window 

lock. 
Lock. W. E. Sparks •................•.•.•...........•. 623,264 
Lock or I atch case. H. G. V olgh t ...•...•............ 623.296 
Loom reed. B. Wood ....... ....... ................... 623.196 
Loom stopping mechanism. J. H. Northrop .•..... 623.17f 
Lubricator. See Veosel lubricator. 
Matcb. H. I. Buxton .................... ............. 623.233 
Match mschine, W. L.Nye .......................... b'23,217 BICYCLE TIRE REPAIRING.-THE M .. tcb safe and CIgar cutter. G. H. Earnest ..•.... 623.206 Mending of SI ngle Tube Tires A practical article III usMeasuring can. G. W. Cbandler •..••................ 623,4!l9 tratlng the method of1nsertini atcb"s and plugs with Measuring machine, liquid, Cherry & Brainard. .. 623,500 pliers and pluggers, together wit� rubber band plujilglng Mechanical movement. G. K. Cbeney ..••..•.....•. 623,133 and tbe use of puncture banus. 9 illustrations. ConMedicine dose indic .. tor, J. B. Mowry .••......•.... 623.171 talned In SUPPLEMENT t ItJ�. Price 10 cents. For Me

\:'� .. �l:f:.
s
R.C&���J����. �.�� .. ��.� .. ����?� .. �� 623.23 9 sale by Munn & Co. and all newsdealers. 

Mineral water he .. d. J. Ormerod .•............•.•... 623.218 
Mineral wool. manufacturing, A. D. Elbers ....... 623,398 
Motor. R. Creuzbaur .................................. 623.137 
Necktie. W. E. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . •... 623.3 78 
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Oil can. C. L. W .. II( .. ndt .................•.••....... .. 623,3 45 
Oil. or f .. ts. r elining. J. N. H .. rris .................. b'23.1168 
Opbt.b .. 1 dynamometer. C. H. Brown ......... . ..... b'23.13 1 
Ore cooler. multitubular. P. Argall .....•••••.•..... b'23.23 1 
Ore cooler. rotary. P. Argall .........•••.••••••••••• 623,230 
Oven. etc .. baker·s. E. M. Sjobolm .•..•.•••.•••...•. 623,222 
Packing holding device. A. Ball ..... .•••.•••••.•... 623.127 
Packing. piston rod. G. H. Lewis ...•...•••••••.•... 623.482 
Paddle wheel. P. Pieri ........................•....•. 623,424 
Paintinll apparatus, J. H. Davis .............. ...... 62.'1.307 

PHOTOGRAPHERS 
TRY TOll DOL 

For Dry Plates and Bromide 
r.,!���d�: ���d I�:

ta
�'t 

edly. Tubes for amafiurs 
ready for Immediate use. 26c. 
Pure Tolldol for profession
als, 6Oc. ounce. Recommend
ed by plate manufacturers. 
Dealers sell It. Haller·Kem

_ __ ________ p:.e_r _Co . •  Atlas Block. Chicago 
Pa per pile jogging mechanism, W. C. Hopkins ... 623.371 
Pen. fountain, Bryant&'l'owllsend ..............•. 623.461 &i $5· Prl 'ltl'ng Press Pen, fountain. A. A. Hofmann ..................... 623,474 
Pen. Une. L. H. Zeigler ........ ...................... 623.3 91 
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. press $1800 Full printed Instruc-mac ................................................ 623.1M 
I 02.' tlons for use. 

���ur�e�
r���h:' ���onald ..................•..... 623.253 

P'" Catalogue and samples free. 
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: .:: .�'. ����� �:� K_E_L_S_E_V_& _ _ C_O_ • ...:,_M_fr_s_ ..... __ M_E_R_I_D_E _N...:..., _C_O _N_N_. Pocket edge protector. A. B. Bi.bop ..... .......... b'23,460 

Post. See Fence post. 
Pre88. See Cider press. Hay pre88. 
Printing machine. electrically connected. Shea 

& O·Lalor.. . ........ .... .......... .............. 623.293 
Pulley. exp .. nsible. R. Heinle .... ......•..•.......• 623.246 
Rack. See Bicycle rack. D18play rack. 
Railway. King & B .. bendreier ....................... 623,248 
Hailw .. y. King & Babendreier ..... .......... 623,24 9. 623.250 
Railway signaling device. electriC. D. Valentine .. 623,444 
Railway system. electriC. W. Stein .......... ....... 623,223 
Railway ties. etc .• device for use in extract ing. A. 
. Zetter . .................. .......................... 6'23,300 
Railway wear plate and rail brace, C. U. Paxson .. 623,177 
Railway wear plate. duplex. C. D. P .. xson .....•..• 623.420 
Railways, safety cable system for electric, H B 
Ra��xsee'iiily 'rake:" ......................... ..... 623,13tl 

Hammer Dry Plates. 
Absolutely Uui1'orm aud Cleau. 
For the Hand Camera and Professional. 

NO FRILLING IN HOT WEATHER. 
Sold by all dealer •• Sendfor Hamm ... •• LAtUe Book. 

HAMMER DRY PLATE CO.. ST. LOUIS. Mo. 

t 5 Gents may open the door to 

Business Success 

Send 15 1-oont stamps for three months' trial 
subscription to 

"THE BOOK=KEEPER." 
A handsome 200-plII{e M.agazlne for Book-keepers. 

(' .... blers and BUSiness Men. It teaches book-keep-
���io�h���g'n������:��'ul:\iie:���:���.���: ing aritbmetic. Iigbtning calculations. etc. 
$1.00 j Employers Need It to simplify expenses. 
A YE AR. 1 Employes Need It to Increase salary. 

THE BOOK·KEEPER CO., Ltd., Publishers, 
DEPT. 20. DETROIT. MICH. 

WE WANT YOU to send us your name and 
your neighbor's name and addreBB 

�:�w��EVERYGOODFARMER 
A FREE SAMPT.E COpy OF THE 

��e�!��!!���1�p.l!�!!!!�! 
It is their paper and claims their BUpport. ))on't Fall 
r:-a1:fU'tru�,.G�1:i\��I�;:'"'Pi�t,r.":a�� 

Refrigerating macbine. L. Block ..•.•••••••••••••••• 623,270 
Register. See Hot air register. 
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Rolling unsymmetrical Hanged sections, J .. Ken-
nedy ................................ .. ....... ..... 623.479 

Rolls. apparatus for heating. J. James .........•..• 623.312 
Rope cl .. mp. W. H. Bomm .................•..•.••.. 623.130 
Rot .. ry drier. Wbltlng & Bergquist .•••...••...••..• 62.'\388 

Ralston Still. 
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Satcbel. H. Scbloerb ............•••••.......•...•.... 623,3:'.8 
Saw guide. band. H Vedder ............... .....••.• 623.446 
Saw m .. cbine table Iluide. �'. A. Humphrey ....•.•• 623.156 
Sc .. lI'old. L. M. Wilber ........••••.............. .....• 623,269 
Screen. See li"ly screen. 
Sealing macbme. bottle. A. A. Carper .••••••••...•. 623.274 1 
Seat. See ReverSible seat. 
Sewln" machine. Bouton & V .. rnum ..•.•••.•.•...• 623.351 
Sewing machinp-o W. P. Gammons. Jr .............. 623,147 
Sewing m .. cbme feeding mechanism. E. B. Allen 623,271 
Sewin" machine ruffier. M. Hemleb......... • •.• 6'23,3(19 
Sbaft for two·wheeled veblcles. C. � ... Carlson ....• 623.462 
Shoddy making machine. E. S. Park •.. 

'
" ... ..... 62.�.l7� I 

Oftlcially Adopted by tbe Ralstou Healtb Club. 
Hilfbest Award aud Gold Medal at Omaba Exposition. 
Exteusively Used by tbe U. S. Go verumeut. 
Over 1,000 Testimouials from Satisfied Purcbasers. 

ar Send for Booklet" B."lIst 01 dealers and otber Interesting printed matter. 
Manufactured only by Shoe bottom burnish kl II' iron . H. F. Rooney ...... 623.288 I 

Sboe tonll(ue.B.L.Blanc ..............• •........•.. 623.350 THE A R BA· ILEYMFC CO 54 MAIDEN LANE NEW YORK Show fixture. E. Leger ............................... 623.377 ; _______________ • __ • _______ • __ 
.
.... ' ________ • _____ • 

Sbutter or door fastener. H. T. Moody .••.••••.... 623,288 I 
��f;ts::;;�:�I��B°.;..:.i:�.���::::::::::::::::: ��:�! t::":' I L e:t7 • 

�r.t:h�E��\'i':.i'�.�.���.�I.� •. �:�:?����::::::::::::: lfI�:�1� i :;IIe ile,epllone :1nagazlne 
Smoke consumer. F. S. Church ...................... 62.�:a;;; . CHICAGO.-Only paper publlsbed on Telephone Ex-
Smoke con.umer. W. Redpath ........ .... .......... 623.426 chafll/e. and .Apparatus. Line ConstructiOn, Interior Wlr-
Smokestack and spark arrester, Clay & Reeve8 ... 623.1!w i ing, 81gn8ling Devices� Telt'p� Troubles and Haw to 
Snap book. B. W. Hubbard ....••......••.......••.•• 623.155 ' jlnd them and many other instructive features. Hand
Sp .. rk arrester. Rufus & Kricbaull' ....•••.•••.•••.•• 623 .183 l somel Y  Illustrated •. $LOO. sample lOe. Wanted' Bright, 
Speed chanller. H. H. Cummings ....•••.•••••••.... 62.�.139 pushing agents. Write for terms and terrltol'1': 
Stakmg macbine. Pierce & POinsett •••.••••.••.•.. 623.423 Marquette Buildiulf. CHICAGO, U. S. A. 
Station indicator. F. H. Cbeyne ..................... 623.202 
Sta
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!'Iteam boller.L.O. Morgan ..................... . ...• 623.170 S
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Steering gear. reJlulatingvalve for, J. D. William- pr nldieJ.a, 0] 00, U. S. A. 
Sto��
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Stopper. See Bottle stopper. 
Street cleaner. G. M. W .. rd .... ................ ... .. 623.496 
Studding or support for partition walls. T. Cur· 

ran .................................... .............. 623.354 
Suspensor

li
' P. M. Kennedy ......... .•••••.•.......• 623.315 

�;lr.fu.
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��itch:' Teiepiione dnjiiei 623,254 

switch. 
Switch. A. Kunz .............•..• .•.•••••••••••••••••• 623.3 20 
Tanning. G. W. Houston ..•.••••....•...•.•••••.••• 623.403 
Ta

r. 
wrench. A. J. Smart .. .......................... 62.1.435 

��I�ggg�� ��rigb�':���ir�nfi. ��'W. Siiiyiiie:::: f?A:�� 
Tenoning machine relishing attachment, V. C. 

Luppert............. ... ........ . .............. 623.48.; 
Terne plates. rolls for making. T .  Williams ....... 623,389 
'l'esting device. R. H. Pinkb .. m ....... . ....•••••••• 623.3:15 
Tbill coupling. W. D. & H. W. Hopkins ..•••••.•••• 623.214 
Tbill couplinll(. Richards & Snyder ........•••••••..• 623.427 
Thre .. d cutter. J. J. Sullivan ........•••.........•... 623.294, 
Tiles. machine for manufacturing building, J. B. 

Sea�er .............................. ......•...••..•• 623,261 
Tin plate c1eaninll( macbine. H. F. Akin • .......... 62:i.&l7 
Tire. pneum .. tic. G. H. CI .. rk ........•.•.•••••••••..• 623,278 
Tire pneumatic wheel. G. H. Clark .••..•••••••••••. 623.276 
Tool blanks. making. E. Ro"ers.... . ..••••••.••••.• 62:i.384 
'I'ool bandle fastening. W. L. Marble .... ........... 623.169 
Toy. E. Gier ............... .......•••••.•.•••.•.••••..• 623.210 
Toy battlesbip, A. G. Jacobs ........................ 623.160 
Toy cannon. A. G. Jacobs ..................••••• ••. 623.159 
Train dispatcher's indicator, R. F. Adams ..•••••.• 623,392 
Trestle attachment G. E. l'almer .. ....••••••....•• 623.175 
Trough. See Water trough. 
Trousers book .. nd bar. A. J. Sblpley •..•...••.••••. 623,4&1 
'I·ruck. A. L. Cburcb ........ ' . ...................... 62:M63 
Truck b�d or body. E. F. C. Danzer ...••••.•••••...• 62.�,356 
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50 YEARS' 
EXPERIENCE 

A bandsomely Illustrated weekly. Larll(est cir· 
culation of any scientifiC journal. Terms. $3 a 
year; four montbs. $1. Sold by all newsdealers. 

MUNN & CO.3S1 Broadway. New York 
Brancb Office. 625 F St.. Washington. D. C. 

tI��P,�I;��! 
BEAUTY and WEALTH. 

Every portion of the body en· 

. 

larged and strengthened. Will 
Power and Personal Magnetism 
developed. Simple, scientific 

., \ ,  methods. Philosophy of suc� 

. cess as demonstrded daily. 
l"terestin'f r-adinv fre-

Prof. L. H. Anderson. S.A.49.Masonlc Temple. Cblcago. 

THE INGERSOLL DOLLAR WATCH 
Nowhou.ehold word •. 2,000 000 

Sold in 2 Ye .. rs under an ABSOl· UTE aUARANTEE printed below ha. 
m.ade them so. We have demon-
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yonr Boy or your •• Bike." 
As good as any Wa.tch made 
for o.rdinary every-day use. 
Keeps Accurate TIme. \Guaranteed as be. 
ow.) Bas lever escape

ment, quick train; sec
ond band; gOOd nickel 
case; Keyless WlndBnd 
��ic�8 'i!,ze·us!uy..:: t: .,,""-_ ..... 

Truss p .. d frame. J. R Knapp........ .•••• . ....... 623.375 
TUII( fastener. F. M. Lee ............•••.•••••••••••..• 623,166 
Twine bolder. Tlvy & Hill . .......... ........•......• 623.493 
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#=: Liniie: 623.4\14 PROFIT FOR IAKER ONLY. 

mann ................................•••••••••••.••• 623.483 
Typewriter. J. Dela Mar . ..........••.••• ; •.•••... b'2:{,.'J02 
Typewrlter. W. Sears .... ...............•••..•...... 623.262 
'l'ypewriter attacbment. J. T. Simms .••••••.•.• .••• 623.221 
'I'ypewrltlng macbine. W . •  1. Barron ....••••••.•. ... 62:l.2:i2 
Typpwrltinll( m .. chlne. C. N. Westwood •••.•••.••.. 6211.451 
V .. lve. J. O·Me .. ra ..... ............................... 623.418 
Valve. C. W. Vollmann ..................•••••..••... 6;/l\.1!l4 
Valve ... Ir check. G. E. Cordeau ........••• •••.•••.. 623.1:lS 
Valve. "ate. E. L. Upson ................•.•.••••••..• 623.265 
Valve mecbanism. engine. J. T. Lindstrom ........ 623.2.;1 
Valve. sewer air inlet; F. C. Keene .•••••••••••••... 623.478 
Veblcle. motor. F. A. Pocock ....•••••••••.•••••••.. 62:l.383 
Veblcle. motor road. H. C. Hart ••••••••.••••••••••• 62:l.149 
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Vebicle wheel. C. A. Hu.sey ....••••••••••••••••••.. 623.372 
Vebicle wbeel. W. W. Kit.cben ....••••••••••••••..•. 623.405 
Velocipede pedal. E. Germaine ... ..••....•••.•••.. 623.3!l9 
Vessel. c .. "lin". J. K Walsh ....... ....•.•••••.....• 62:�268 
Vessel. frelgbt delivery. J. E. Walsb . . . . .•......•.• 623,267 

«JontWl� on paQ6 1173) 
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