
[Send �u�an ���
h��YliSh �12 Tailor·Made All Wool Suit 

guaranteed to fit, for 

ONLY $7.95 
l1rovidi ng you will hand an 
envelope containing Samples, 
Catalogue and Special Offer 
to ten men who in yourjudgment 
would be likely to take advan
tage of our Tailor Made Suit 
offer. Sent C. O. D. without 
paying one cent in advance. 

We can afford to sell you this 
ONE $12.00 suit for $7.95 in order 
to introduce our Tailor Made 
Clothing in your vicinity; for the 
reason that these suits are made 
of such fine material, cut and 
tailored in such first-class style, 
tha t the ONE suit we send you 
will be the means of our selling 
a great many more to the ten 
persons you hand the ten sets 
of samples and advertising mat, 
ter to, and to theirfriends_ 

You do not run the slightest 
risk; we fill your order exactly 
as given and send the suit to 
your express office for you to 
examine and tryon. IF you find 
it a perfect fit and as good a $12.00 Suit as you ever saw, pay 
the express agent $7.95 and ex
press charges_ If not satis
factory, it will, be returned at 

our expense. We know that you will be pleased, 
or we could not afford to make a suit to your 
measure and ship it to you without a deposit. 

Write to-day for Free Samples, Catalogue, in
structions for taking measurements, and $7.95 
Special Offer. Wereferyou to the l\Hlwaukee Ave. State Bank of Chicago, capital 
stock $260,000 00. 

O. T. MOSES & CO. 
191 W. Chicago Avenue. Chicago. 

HEALTH'S 
SAFECUARD 

Put the Hygienic Guard on 

����r 
n��l!���f�he

t���r���t;�f t�� 
conversation, yet it insures protec
tion against odors and bact,eria in 
the mouth piece ot the transmitter. 
This dH'ice has received the en
dorsement of enry Board of 
Health to which it has been sub
mittl1d_ Hundred .. of them are 
now in usp. in the indu�ttiul and 
mercantile m,'l1is throuuhont the 
country_ $1.00, postpaid to 
any ad�t'ess, complett', with full 
.nstructlOns. 
The Lawrence. Hall 

Electric Co. 
CINOINNATI, OHIO 

THE STEAM TURBINE; THE STEAM 
Engine of MaxiInum Simplicity and of Highest Ther
mal �Jfficiency. My P."of. It. H. 'l'huYston. A valuable �eried of articles having cuts of some of the more effi-
�l��t �1hn:ili���\��Yfa�]-���i�r��0��� �e��ri�i ��si� and much general data on the subject. Contained in 
SUPPLEMENT N,)s. 1300. 1307 and 130S. Price 10 cents each, For sale by Munn & Uo. and ali newsdealers 

�ntl we Ivill send you 12 sheets of our 

�;' J��'(;::.��: �g��)�l�tdl'����f ���eSt����� 
anI Tlollar Ribbons-i&1.50 in val· 
ue for $1.00. Non·Smui Ca'hon 
Pallet' is made of gelatinized ink, 
tht ]'efore will noL smut copy or fin· g·,..rs. [t hsts longer, manifolds clear-

��h::�a�:e��o:e c���s��f Ril-
b, 118 wear longer, print better, don't 
1m the type and are cleaner. Sold by 
LIp t,,-datc dealers. Mom;y: back If 

���11�1�;st�;; :��k��?t�l� F R E E 
In the Stenographer," sent on request .• 
1.\' on·Smut fJnrhon & Ribbon 
Co., Makers of Carbon Paper and 
Ribbons of all kinds, 114. Main 
St., Rochester, N. Y. 

"A Message to Garcia" 

Scientific AmElrican. 
rille t'Ollp1illg, r. 11J. Ij�i81lP-l' ............. . 
l'i}lp lining- IDH('hillf', J. T. LallgforLi ....... . 
Pipe or Hut ,vrench, M. N. HawYl'i' ...... . 
Fipe 01' spout holder, J. V. Abl'OllSki. .... . 
Planter, automatic check row corn, 11J. O. 

Storrs ............................... . 
Plow, .J. Naidul . . . . . . . • . . . . . . . . . . . • . • • • •  
Plow attachment, Burkett & Davenport. .. . 
Pneumatic seat, C. L. Berger ............ . 
Pn4?umatic tired wheel, T. Lindenberg ... . 
Pole, wagon, I". G. 'Vinnek ............. . 
Portable drill, .J. Ii'. Willey ............... . 
Potato digger, H. Kuiphals ............. . 
Power transmitting mechanism, B. A. 

750,4-14 
750,BtiO 
750,:;OH 
750,516 

7GO,7.2!) 
750,;��G 
750,251 
750,571 
750,379 
750,745 
750,744 
750,375 

Sperry . . . . . . . . . . . . . . . . . . . . . . . 750,498, 750,499 
Preserving perishable substances, apparatus 

for, C. Blagburn . . ............ ....... .  730,518 
Primer, J. M. Edmunds . . . . . . . . . . . • . . . . . .  750,624 
Printing and ruling machine ringed roller, 

line, G. F. McAdams . . . ... . . ... . . ... 750,680 
Printing machine, W. Scott . . . . . ...... .... . 750,401 
Printing machine, line, G. 1;'. McAdams . . . .  750,681 
Printing machine, warp, Winslow & Den-

l1ett . . . . . . . . . . . . . . . . . . . ... . ......... . . 7r.O,f)14 
Printing plate holder, C. li\ Rockstroh .. . .  750,395 
Printing press form inking rollers, roller 

wheel for, S. H. Shaw . .... . . .. . . .. . .. 750,710 
Printing press, multicolor, C. M. Shigley . .  7GO,405 
Printing \varps, Winslow & Dennett ...... 75l),51�) 
Projectile, K. Wieser . . . . . . . . . . . . . . . . . .. 150,::)::!8 
Pl'OPPl1il lg' mechanism, D. L. Graham . . . . .  750,638 
Prol1ulsioll apparatus for vessels, jet, S. 

(il'ol'ge . . . . . . . . . . . . . . . . . . . . . . • . . • • . . • •  750,533 
Propulsion gparing, W. B. Bard.......... 750,424 
Pulleys, sf'ctional hub for, E. S. Ham-

ilton .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  750,277 
Pump, C . . T. Allen . . . . . . . . . . . . . . . . . . . . . .  750,5fO 
Pump barrel clamp, W. J. Bussinger . .. . . .  750,591 
Pump govprnors, pressure regula tor for 

steam, J. W. Gardner . . . . . . . . . . • . . . . .  750,448 
Punch, pliers, etc., W. M. MortOll .......... 750,678 
Punching machine, O. P. Woodburn . . . .. . . .  750,746 
Radiator connection, J. S. Brennan ........ 750,582 
Rail bond terminals, mold for casting, W. 

I-I. Wherry . . .. . . . . . . . . . . . . . . . . . . . . . .  750,508 
Rail bonds dirt'ctly in place on the rails, 

formblg ph,etricu1. W. H. Wherry .... 750,510 
Rail bonding apparatus, W. B. Cleveland .. 750,522 
Rail joint, G. Ii"'. C. PowelL ............... 750,693 
Rail joint, S. S. Moore .................... 7f)O,778 
Railway cattle guard, A. R. Dawson ...... 750,524 
Railway crossing warning signal, J. Crum-

ley . . . . .. . . . .. . . . . . . . . . . . . . . . .. . . . . . . .  750,264 
Railway, pleasure, L. Beechl::'.L' . . . . . .  , ..... 750,246 
Railway rail and rail joint chair, H. U 1'-

banitzky ... , .. " ....... " ... " ., 750,736 
Railway rail fastener, R. D. Burchill .... 750,345 
Railway rail joint, C. L. Pope . . . . . .. .  , ... 750,490 
Railway service safety <kviet', E. B. Powers 750,781 
Railway signal, electric, W. V. Moak...... 750,296 
Raihvay switch, F. Bayless .............. 750,034 
RaHway trains, apparatus for automatically 

stopping, H. G. Sedgwick ............... 750,cnO 
Rake, M. Y. Warren . . . . . . . . . . . .. .. . . . . .  7[)O,737 J 
Register. See Cash register. 
Ringer, A. M. Knudsen ................. . 
Rmd making machine, I. Ogden ....... . 
Rope tie, L. I�. Ramsey ................. . 
Rubber dnm holder, A . .  J. Price ........... . 
Rudder, T. P. Byram .................. . .  
Safety guard, G. O. Curtis ............... . 
Sample she-et, J. Dohse ................. . 
Sash fastener. J. Anderson ............... . 
Sash holdrr, W. Lemke .................. . 
Saw candle, crosscut, W. MacLennan ... . 
Saw tablp, bracket, J. C. Mallonee ...... . 
Scale, depth, ,V . .T. Gillard ............. . 
Scrapf'r, dipper, L. H. JDhnson ........... . 
Sewing machine needle vibrating mechanism, 

7[)O,2B� 
750,4R2 
700,782 
750,69G 
750,592 
750,265 
750,G20 
750,420 
750,469 
750,7.73 
750,551 
750,449 
750,459 

J_ T. Hogan . . . . . . . . . . . . . . .. . . .. . . . . . 750,648 
Shaft hanger, C. W. Levallf>y .............. 750,686 
Sahft, vehiclf>, E. Packer- ................ 750,G85 
Shufting couplings, apparatus for applying 

Columbia 
Electric Runabout 

M.HRI( LX 

KENT POCKET METERS 
I Automatic Volt�Ammeter 

]s deSigned and calibrated especially for testing batteries on C!as Oline automobJles and launCbt'S

I 
and for any other use of like capacity. Accurate and substantial. Ampere reading made simply by pressing button. 'rhe 
most cOllvenient and comlDlete battery tester on the market. 

Volt-Ammeter $6.00. Amperemeter $a.OO. 
Atwater Kent Mi'". Works, 110 N. bth St., Philadelphia, Pa. 

THE MIET�,,:'t�EISS KEROSENE 
1 t ouOH.P. 

po."ition, ]901. Gold "Medal. 

and GAS ENGINE 
burns liEU-OSEN E cht'aper and 
saff!r th"l.l1 gasolme. Automatic, 
simple, reliabl&. .N 0 electrIC bat
ter v or flame used_ Perfect regula
tion. Bt>lted or dir�ctlV" coupled to 
dynamo for electdc lIghting-, charg 
mg- storagA battel"ies, pumping and 
all power purpo�e!il. 

A. MIE TZ. 

Ari�li�;�tIY i;i'�XEW YORK. 
Ii. S. GOVERNMENT. 

ITi:r]I(·�t Award, dIrect coupted 
Generator 5!et. "Paris }<.;xllositlOn,1900. 
4;oh1 Medal, Pan American Ex� 

and removing, W. J. l\1uncaster ........ 750,477 -------,-,��-- -
Charleston, S. C., Exposition, 1902. 
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S
����: 750,399 Better Light-Less Cost Sharp�ming razors, rotary wheel for, C. 

!">hilius ............................... 750,301 
Sheave, ball bearing, H. ji"'. Keil .......... 750,771 
Sheet metal !lrticles, machine for forming, 

H. L. Bradlt'y . .. . .. .... . . .. .. .. . . . . .. 750,581 
Shelf damp, glass, W. H. Campbell . . . . . . . . 750,505 
Shplves, label holder for library, L. C. 

DE' Carli .... , . . .. . . . _ .. .  _ . . .. .. . ... . . 750,436 
Shoe polisher, 1\1. A. Heimann . . . • . . • . . • . . 750,2S{J 
Shoe upper fly closer, S. Cloutier . . . . . . . . . .  750,603 

A much stronger, whiter, steadIer light is secured for bouse m' store, 
church,school, Office, etc .• by a 

" CARTER" ACETYLENE GAS 
GENERATOR 

than by ordjnary gas. Cheaper, safer. cleaner, simpler. Takes up little celJar room. Requires little attention. Saves a lot of money, work and worry_ 
�r�::i; o��r �l��fr::r.:�,

n 
wir'eit;�� '�l��t�i� 't���'s: 

750,��3 
NIAGARA FAllS ACETYLENE GAS 

Sign'.:'A;:'ion
a��ar�tu� .. a�fe�tri�:· 'ii." E: "D�: 750,429 MACHINE CO.. Niagara Falls. N. Y. 

_ _ _ 
� 

__ 

Sign;;;7�� . �pp�·r�.t�s: "��I�'cti�t;," .���;�8 � 750
.
2!O SENSITIVE LABORATORY BALANCE. 

Small ................................ 750,11. By: N. Monroe Hopkins. This" built-up" laboratory 
��:te,

m��ina. 
aJ�t���a�, .� . .  ��i:�::::::::: :: ��g:��� �1a;t�� �i

� ;o�i[a��P ��;
e 
���

n
ga���e-:i��

u
�ne 

w
�
t
��: 

Skate sharpener, C. W. Price . .. . . . . . . . . .  75(1,�\�(i by any amateur skll�ed in the use of tonls. aIJd it wilJ 
Sldd, J. P. Frank ........................ 7f)0,4 ti : ���reda�;��t:i�e� ���k������w��: :�;V�l�S:�!i.�� Sled draft mechanism, traction, N. E. stages of the work. This article is contained in SCIEN-Brown ................................ Z,5.C)0()· •. �'�8�! Tunc AMERICAN SUPPLEMENT, No. 1184. Price 10 Smoke consuming furnace, J. A. Willard.. u cents For sale by MUNN & Co .• 361 Broadway, New Smoke purifier, J. F. Doyle . . . . ... . . . . .. . 7[)O,:�51 York City. or any booKseller or newsdealer. Sound l'E'cording and reproducing machine, �

�
� 

__ 
H. Jon"s ............................. 750,460 

Spark arrester, J. D. King ................ 750,6551 
Spiral motor, s team and hydraulic, S. 

George ......... , _ .. , . .. . . . . . . . . . . . . . .  . 
Splint carrif'r, F. C. DininllY, Jr ........... . 

A Constant Water Supply 
Without Cost of Maintenance 

is best afforded by the- use of a 
NIAGARA JIYDRA ULIC RAM 

is not " in it., as a business stinlulator with our fa- Spring motor, W. Wpiner ................. . 

mous little decorated tin reminders, called j.],'lIIuM ����a�;� h�od�'pn����f�� i.' i: "v�����:::: 

750,53� 
750,754 
750,3�7 
750,7�� 
7[)0,,7:.18 
750,)\15 
750,721 
750,483 
750;747 
750,355 
750,742 

th��ld!1:ti��e�� r�:'��n�md:17;:�f��� �� 
We sell them at cost (10 cents) and payli •• �.II •• II.IIi.� ...... Steam boiler, E . •  U. Gibbs ............. . 

postage because our advertiselnent i s on the back. 'Steam boiler, J. C. Stead ................ . 

5 times as much water under thE' same con_ 
dition. Our rams h'lye been USE'd in almost 
every state in the Union, and have proved 
the superior of all others. Write for catalog 
and testimonials. 

AMERICAN STOPPER CO. �ifl����t���
t
t�

s
'A.J·& 

A
C. ��e�s

o'u��g:::::::: Niagara lIydrauli{'. E ngine Co., 136 Water Street. Brooklyn, N. Y. Stove, A. B. Fox ...................... .. 
Largest:Makers of Tin Boxes Outside the Trust. Stove, portable camp, W. Weston ........ . 

_____________ Chester. Pa
_
. ___ � 

Means New Life to the Scalp. 
The Evans Vacltum Cap gives the scalp a 

thorough massag-e and encourages a free 
and healthful circulation without rubbing 
and without the use of drugs or irritants. 
It will stop hair hom fallh.g out and re
store a nurmal g-rowth where live fo!lieles 
exist, The Cap is ll�ed about ten minutes 
twice a day and its efflcts are pleasant from 
thb very beg-inning. We will tefund �'our 
mOlley III full if results are not satisfactory 
atter a thirty days' use_ Call on or address 

EVANS VACUUM CAP CO. ST. LOUIS ()FFIC�:, Fullerton B11ildi,ng. 
N�:w YORK OFctCl>:, 1300 Broadway. 

it convenIent to call at our offices we will 
number of demonstrations free to satisfy them as to the 

appliance. 

AN ENGIN"'�ER'S LIBRARY. 
An ahsolute Encvclopmdia for Engineers or for Steam Users, Electricians. Firemenalld Machinlsts, is the 

HANDBOOK ON ENGINEERING. 
By HENRY C. Trr,LEY. 

re!���d 1;<lJ�i°r:t�;:tflr�d ��d i:6Jr�t· g:po��fc��es$3�50� money back if dissatiSfied. 900 pages. 400 fine illustra
tions. fJ'horougbJy reliable and practical. Handsomely bound in leather and gilt. Pocket�book form. 

H. C. TOLLEY & CO., 
1060 Wainwright Uldg., St. I .. ouis, Mo" U. 8. A. 

Send for It Io-Day 
You'll find it always convenient to have as a useful m:;.d instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition bas 704 pages and is 

copiously illustrated. Pocket size 614x 4% ins. Sent by mail for 25c. 
MO NTGO MERY & CO .• 

105 Fulton St., New York City. 

Streams, means for controlling flowing, E. 
S. Cole ... .. . . . . . . . . . .  ; .............. 750,752' 

Street light, D . •  T. Prendergast, et al. ..... 750,555 
Stropping machine, A. W. Scheuber, 

750,397, 750,398 
Stud and pin coupling, A. B. Tarbox . . . . .. 750,501 
Surgical instrument case, F. A. Koch ...... 750,46;) 
Suspender8, H. G. Macwilliam ............ 750,774 
Swinging gate, E. & W. B. Browning .. . . 750,587 
Syringe, vaginal, F. J. Gruss ............ 750,276 
T'lllk mold, 111. Lee ...................... 150,468 
Telegraph instrument stand, J. W. Leech. 750,2�� 
Telegraphy, spark, Slaby & Arco .......... 750,496 
Telepbone servi('e apparatus, U. S. Jackson, 

"Economy in 1he Boiler Room" 
is a little booklet that tells how to save hundreds of 
dollars every year. It also tells of the Dean Boiler 
Tube Cleaner, 

750,769, 750,770 the only device made which will remove all scale from 
�:l:g��::-: �-:������a��d

P!¥:�aK�g 
D�p�a

e
r
a
a
r��: 750,689 your boiler tubes. 

Tie. 
M'se�' Jf�;�y 

ti�: ....................... ' 750,704 Wll1. B. PIERCE CO, 
Tile, C. N. Allerding ... .. . . . ... .. . . . . .. . . .  750,561 320 W ashington Street, Buffalo. N. Y. 
Tile for floor or wall coverings, interlocking, 

iii ••••• ' •• ' •• �Ii� •••••• -I.I •• -•• A. W. Nilsson ...................... 750,770 
Tire, multiple. tube pneumatic, H. G. Fiske 750,63H ! 
Tire protective band, pneumatic, H. i NO CUESSINC ABOUT IT. Brookes ............................... 750,249 
Tire protector, vehicle, F. B. Hayden . . . . .  750,647 I 
Toe swage, D. C . .Toy . . .. . . . . . . . . . . . . . . . . .  750,369 I 
���l�t ���gin: ti��, 

D��d 
J e�ki��: : : : : : : : : : :: igg;��� !' 

Tool ttUTPt mechanism, B. M. W. Hanson. 750,278 
Top, rnovable, S. Cloutier .................. 750,604 
Torpedo phH'pr, railway, Shimp & Griffin .. . 750,713 
Towel', rotan' pleasure, W. R. Snyder . .. .. . 750,717 
Toy, J. C. Wells . . . . . . . . ... . . . . .. . . ...... . 750,506 I Tra('e hook, B. T. Kinnear .. . . .. • • • • • • • . 750,373 I 
'rrack leveler, J. Finn ....... ' ............. 750,353 
Transformer, A. R. Everest ............... 750,525 
'I'rolley attachment, overbe.ad, C. Holyland, 

Sr. . .................................. 750,458 
Trolley for electric railway cars, C. J. 

Johnson .............................. . 
Trolley pipe, ,T. J. Tartt ................ . .  
Truck and hoist, barrel, E. B. Little ..... . 
Truck bolster and bearing therefor, car, E. 

750,368 
750,733 
750,671 

Cliff .................................. 750,348 
Truck bolster, railway car, C. F. Street .. 750,731 
Trunk fastener, B. Weber . .. . . . . . . . .  ' ...... 750,739 
Turbine. steam or gas, J. Stumpf . . . . . . . . . . 750,316 
Typewriter, A. Beyerlen ................. 750,573 
Typewriting machine, C. Gabrielson ........ 750,274 
Typewriting machine, C. H. Shepard . . . . . .  750,712 
Typewriting machine keyboard, A. Beyerlen 750,572 
TYPf>writing machine tabulating device, A. 

P. Beyerlen . . . . . . .................... 750,338 
Ulllbrelll\, �. �. lWUer ,., ........... "" .. 1liO,liij3 

rc;:"""�Tc-;--'--"""'-'-'" You put my Calipers 
1

-
i III �I'III d·llllfli l  d:lllld ilill over your work and 

you know in an 
instant just what size it is and how much 
too SRlall or too large. 
Send for Catalogue and Special Discount to 

ERNST G. SMITH. COLUMBIA. PA. 

MIND the MICROBES f 
You get them in all ordinary drinkin� water Before drinkin:;. purify It. Vou can transform it I 

��f��e ::;eb�n���gs�h�st;�YI� I known 

Filter 
w hic b is so constructed as to e limina te from the water all foreign bodies. One gallon of pure water in 4 minutes. Easy to clean, easy to care for. 

Bt;IIK�fl;;l,g fiLTER CO., 4 Ceda, Street, New York 

© 1904 SCIENTIFIC AMERICAN, INC. 

FEBRUARY 6, 1904. 

For 1904 
include the new Mark 
Lx Electric Runahout the fastest and handsomest auto in its c]ass, as 
w el l  as the lightest of 
'i>'\!i�

l
e, 

b��'6. p 1l;; ��r new 12 h. p. Li g h  t 
Ga s ol i n e  T onneau, w i t h  double o-ppo s ed  cylinder engine in f·Jrward bonnet and imp r ov ed  automatic features 0 f con
trol. Price. 51.700. Catalogue of all Colulnbias on request .. Speeial booklet of Elec� 
tric Town Carriages. 
ELECTRIC VEHICLE CO 

Hartford, Conn. 
' 

Member Association of Licensed 
Automobile Mfrs. 

New York Salesrooms: 
134 to 138 W. 39th St., 
Opp. Metropolitan Oper.tHouse. 

Boston: 
74. 76. 78 Stanhope St. 

Chicago! 1413 Michigan Ave. 

SIGNA LING THROUGH SPACE 
without wires.-An article by 'Yo Preece, describing the new Marconi system 01 teiegrapbing withuut WIres. 
6 illustrations SCIENTIFIC AMERICAN SUPPLVM1!;NT 
1124. Price 10 cents. For Eale by Munn & Co. and all newsdealers. 

STEVENS 

:� ¥��]S�!1���J�hf.t�g� �1naft�dTle��r!s�e��;fJ�&: eminently 8uit.a,ble to your requirement�. We manuiacture an ext.ensive variety of 
RIFLES, PISTOLS and SHOTGUNS 

d(j7I1'fHJr�� nr
e
�
h
ii�t1:�l}. 

All dealers handle the . 
STEVENS 

Send for illustrated catalog. 
Have you t.rief)" that new Puzzle of ours 'f Send 
for tbis attractive and mteresting novelty, which will be mailed to any address upon receipt of two 2-cent st.amps. 

J. STEVENS ARMS & TOOL CO. 
925 Main St.reet 

Chi{'opee !j"'alls, Mass. 

THE 

DRAFTSMAN 
is devoted to the interest of draftsmen of every class and of special value to students in engineering and drawing 

A MONTHLY PAPER 
10 cents a Copy $1.00 pel Year 

107 The Bechfilan Building 
CLEVELAND .D OHIO 

Yea.rs· 
Experience 

Trade Marks. 
Designs, 

Copyrights, Etc. 
qu1��n:S����lif gu�kg���i��d f�:c�h�\��:n:� i�lventio:n. is probably patentable. Communica-
����sf����t

l
O.l(�?e�������j· f�;m�grir���ft����s 

Pa�el1ts t�Ken .through MUNN & Co. receive 
SpeC'"a� Nottce, WIthout charge, in the 

Scientific American 
A handsomely illustrated weekly. Largest cir .. 
��V��u�f �gKt��$l�iflgoI��yn:h n�;��al�3r� 
MUNN & CO.361 Broadway. New York 

:afll1loh Ollloe «IU' iii" WashIDgton, 0.0. 
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