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AMATEUR MECHANICS. 
CIIASING AND KNURLING. 

Among the multitude of operations possible with a foot 
lathe perhaps nOlle is morc \'cxatious to the amateur than 
that of cutting a g-OO() ,crew thread, and no acquirement is 
more valuable than to be able to chase a screw thread easily 
and accurately. 

The ordinary chaser. Fig. 1, is a simple tool, which is easily­
made when one has the hubs for the different sizes; but 
wanting- these, we recommell(j the purchase of chasers. A 
blauk for an ouhide chaser is shown in Fig. 2, and the hub 
used in cutting the teeth i� represented in Fig. 3. The latter 
consists of a piece of !-(ood steel having a thread of the de­
sired pitch, which is traversed by spiral grooves to form cut­
ting edges. This tool lUust have ahout the same temper as 
that of a tap. 'Vhen used it is placed between the lathe cen· 
tel's and re\'olvl'd at a slow speed, while the end of the 
chaser hlank is held agaiust it, being at the same time sup-
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ported by the tool rest. The hub should be oiled during the starting them with a pointed tool. Itls much easier to chase 
cutting process. After cutting, the tool is hardened and an inside thread than an outside one. A chaser seldom goes 
tempered and ground on the elevated portion, which is the wrong when working on the inside. 
face, and smoothed on the back which slides upon the tool rest. A method of chasing thimbles is shown in Fig. 10. The 

An inside chaser is shown in Fig. 4, the blank from which threaded thimhle which forms the guide screw is driven on 
it is made in Fig. 5. For convenience in cutting the teeth, the larger end of the tapering mandrel; tllC thimble on which 
the blank is hent at right angles; after cutting and before the thread is to he cut is placed on the smaller end of the 
hardening it is straightened. mandrcl. One arm of the forked tool has a vertical chisel 

Thc lUanner of starting a thread for chasing is shown in edge which engages the guide screw; the other arm has a 
Fig, 6, the tool used in Fig. 7. The rest is placed a short chasing point which cuts the thread. The chisel edge is first 
distal'lce from the work, the tool is held firmly upon it, and bronght into engagement with the guide screw, the point is 
while the work rl,)volves with It uniform speed t.he tool is then quickly hrought against the work with more or le.s 
move(j dexterously so as to make a spiral line 0'1 the work, prcr;sure. After the thread is well started it may be finished 
which ir; nearly, if not exactly, of the same pitch as the thread with an orrlinary chaser or with a pointed tool. 
to be cut. If the operator is fortunate in the attempt, it will Fig. 11 shows a method of starting an inside thread. The 
be a simple mattcr to start the chaser and move it along as chaser has a tracing edge that follows the guide screw pro­
indicated in Fig. 9. After a little practice it will in most jecting from the center of thcchuck, and a cnttin,gpoint that 
cases be found an easy matter to chase threads without first forms the thread. Fig. 12 shows the tool in detail. 

TOOLS FOR CHASING AND KNURLING, 
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Threads cut by a chaser without some kind of a guide to � � t� ,1."� �.. . AMERICAN AFFLUENCE OF MECHANICAL INVENTION. 

start them are often more or less crooked or drunken. To �t�ttt �J1,�t _ lntl:lt-ll. Discussing the influence of American rivalry in produe-
correct such threads and in cutting large threads, the doctor, ing or helping to produce the present depressed condition of 
shown in Fig. 13, is sometimes employed. The follower op- ESTABLISHED 1845. the English cotton trade, a writer in the London Times makes 
posite the chaser is moved up by the thumbscrew as the the following comparison to show the" startling" difference 
thread deepens. MUNN & CO., Editors and Proprietors. in the rate of progress in this department of productive in-

The most expensive, and at the same time the most desir- dustry, characteristic of the two countries. 
able, contrivance for chasing screw tbreads is shown in Fig. PUBLISHED WEEKLY AT In the twenty-five years between 1853 and 1878 the average 
14. A casting fitted to the lathe bed has two ears, which are I NO. 37 PARK ROW, NEW YORK. weekly production of English weavers rose from 825 yards 
bored to receive the round sliding rod carrying the tool in sixty hours, to 975 yards in fifty-seven hours; an increase 
holder and the tracer. The tool holder is placed on the slid- ____ 0. D. MU!\,:,�_ _ ____ � .

. 
E. BEACH. of 23 per cent in the rate of production, due to improvement 

ing rod between the two ears, and it carries a well fitted -
> I in processes. During part of the same period, the decade be· 

screw, which bears against the horizontal bar sUl�ported by One c�:;,�:::e!.�!!ta�e�n�lu��:'����.��.� .. �.����.�.��3 20 tween 1865 and 1875, the cotton operatives of America, with 
two square posts which form a part of the mam casting. One copy, six months, postage included ....... . .... .... ..... ..... ... 1 60 a numerical increase of 150 p(�r cent, increased their al!:gre-
This bar forms a guide which may be adjusted within nar- gr�ll��g;-;��r� ':,�� g¥Plv��1J;�c�i����'::rilg/e�:�<;'1�1����f ��Ji���� ; gate rate of production 500 per cent. In other words, th� pro. 
row limits by means of the screw seen in the right hand post. sa�P
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The lathe is provided with a face plate havmg a long boss adtl ress on receipt of 10 cents. times as rapirt in America as in England. . ,  Remit by postal order. Address . 

arranged to receive thimbles havlDg leadlllg threads of )!UNN & co .. 31 Park Row, New York. ThIS remarkable-from an English point of view, startling 
different pitches cut on them. The tracing arm carries a The Scientific American Supplement -difference in the rate of industrial progress was attributcd 
thin tracing tool which engages the threaded thimbles, and t: fs�����"lJI;'ij:r��oe':-'yt����'e�".;'6':;�i:"����1!:O,;���, �Pt�Pfi;!l�!� by the Times writer very largely to the more rrady adoption 
is capable of yielding to admit of moving the cutting tool �g��';j.��:t'���.s�e��es,.';.�Ep:;��� '�!\���g��j,sc�g�i:Of si':,�l�r:,���� of labor-saving inventions by American masters and the su­
forward against the object being threaded; but being well l°{j���'bl,;��d u:���e�T'1e:ls�,i�;,���b'°A\���'�����d SCPPLE""NT perior intelligence and deftness of American operatives. Still 
fitted to the mortise in the arm it cannot move laterallywith- �ille�: t���e

f�d��;/O�a�;J.',���"t�d����;'�� i�c�:r.tr�J. seven doUaTS. Both further, the writer notes as a cause of dilIerence the circum­
out carrvin'" the sliding rod and all attached to it. The trac- �he safest way to remit is by draft. postal order, or registered letter. stance that for some tillle American manufacturers have J � Address MUNN & CO .. 37 Park Row. N. Y. 
ing tool is slotted to receive a pin which passes transversely Scientific American Export Edition. , brought t o  bear upon their processes" an eager spirit of im· 
through the head of the traciIJO' arm and in the slot is placed 'The SCIF.�TIFIC A""RTCAN Export Ertitinn is a large and splendid per-' provement and economy combined with a remarkable afflu-

• 
" 

b '  iocftcal, \esued once a. month. Each number contains about one hundred . . '. . . a spiral sprmg winch tends to throw the tracer forward. large quarto pages. profusely illustrated. embracing: (l.)Most of the ence of mechallical mventlOn," III consequence of willch they 
r • • •  • • plates. and pages of the four preceding weekly is�ues of the �cn:�TIF'IC 
fhe operatIOn of tins deVice needs no speCial explanatIOn. A,n:RlcANlwlth its splendid engravings and valuable information: 12.) arc able to producc many grades of goods at a less cost than . . .  . Commercia. trade, ann JI anufacturing announcements of leadinl! homtes. . . .  

The arm that carnes the CUttlllg tool IS moved forward untIl Terms for Export Edition. $5.00 a year. sent prepaid to any part of the their EnglIsh rIvals can. . I' " 'k I I . 
t I 'd " I world. Single copies 50 cents. � Manufacturers and others who desire I TI 

. .  
f tl " ill f l ' I '  . " Its a( JustIllg screw stn es t Ie IOnzon a glll e uar; t J(' trac- to secure foreign trade may have large. and handsomely displayed an- lC onglll 0 Ie a uence 0 mec lalllCa IllventlOn . I I . I I d' d nouncements published In this edition at a very moderate cost. • I' I h d h f I A '  

. 
d lllg too at t Ie same time engages t Ie ea lDg screw an ear- The SCIF..'TIFIC A""HICAN Export Etlition has a large guaranteed circu-I W lie 1 as one so muc or t Ie mencan cotton III ustry, 

ries all forward. When the tool has traveled as far as desir- ll'g��n,:��c���er!i�I�\I'��i:s tbroughout the world. Addre .. �lUNN & the Times writer does not at tempt to trace ahsolutely. lIe 
able it is drawn back and returned to its original position. discovers, however, one important source of American in-
With this tool threads !lIay be cut on either cylindrical or VOL. XL., No. 15. [NEW SERIES.] Tltirtyjifth Year. ventiveness in "the simplicity, cheapness, and effieiency of 
tapering work. the method by which inventions arc proteded (in this coun-NEW YORK. SATURDAY, APRIL 12 1879 

It is somctinH's desirable to form spiral grooves in the face ' . try)--methods which offer a lively contrast to the cumhrous 
�- - --

of a disk; this may be accomplished in exactly the same man- Contents. and costly devices by which England contrives to strangle 
ncr as in the case of the cylindrical work. The method of (Illustrated articles arc IJ)&"kcd with an asterisk.) the inventiveness of her peop le." 
doing it is illustrated by Fig. 15. Ailanthus. the. as timber ....... .. 2014 Inventions. mechaniea1.Amer ... 224 These arc strong words; hut thcy arc by no means without AJligators taught by experience. 2"2:'1 InventioDA. agricultural . ........ 229 

Knurls of various patterns are shown in Figs. 16 to 21 in- Amateur mechanics' ..... .. ....... 2'13 Inventions. mechanical. recent .. 226 parallel in many English publications of recent (late. J�very 
I ·  h i d 

. I' " Back numbers .. ......... .......... 233 Inventions. miscellaneous ....... 228 
d "  I fA ' 

. 
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. I c uSlve; t esc are emp oye m "  beal mg, "milling" or Bucteria. mefuL ................. . 2.'lO Inventlons,recent ... .......... �:lO earnest an appreciative stl!( ent 0 ",-mcncau III ustna pro-
k 1· I I d f I I dl f II 

' Bel',. and wheels. emery..... ... 224 Kerosene. legal standard of .... . 234 • I h t' f '  I 1 II . 
d nul' Illg t Ie Iea s 0 screws, t Ie ran cs 0 sma tools, etc. Bird box, novel' .... ... ....... .... 2'18 �Iech .. nlcs. amateur· . .. .......... n:l[ gress, w let er na Ive or orelgn, I:lS )een cqua y lIupresse 

The manner of using this tool is shown in Fig. 22. The ���ir�: 8i;e!.'���c����.t����:::: � �lfJke.o�l'ie�f�feJi'J;h��· on::·:·::· �� by the superior efficiency of the American pat('nt law, in pro­
knurl is placed bet ween the forks of a holder and upon a pin g:r;l� �rr1�ee�\'����?¥��' iS7iJ::::: � ��:;'�i';.e:�:'t�'a���i.��::::::::: ::::: §�� moting industrial improvement through meehanical in ven­
that passes through the fork, and is held with considerable b��'iI�\�is�P,!'�li��;;,��g�s:: .::::: � ��(l����g.l%��;!:,:;,:pp;;,:aii"s i;;r; �:lil' tion; and not a few foreign Rtate�lllen hal'e urged the neces­
pressure against the work as it revolves. I 

Cloth. machine fur .tre�('hil�g· . . 227 P�intings reproduced by ph otog. 2:�) sity of similar laws for their own countries, in several cases College�. ha\ e ,\c too ID.lIl) . . • • • •  227 P.ltent bill. defeat of the ...... ... n-t 
'l'he knurls shown in Figs. 16, 17, 18 and 19 are easily COI1!lI1o!, sense .. . : ...... . .... 232 �otographs at mldnil!ht ........ 226 I with no small degree of succe�s. 'IVe must infer as an inevi-. . '  ' . : CO,mferme R"*d vanilhne .... ...... 2?4 I hutography !>y elect!'lc hght . . .. 230 I ; • • 

made. All that IS rel!ulfCd IS a hub somethlllg like that ,g��,f.i'�1��sfor·ih·e::::::::::::::: i:li �:�o:Yt';:'Ps����a��n�'.��.:::.::::: �. table result that the competItIOn of such natIOns for the con-
shown in Fig. 3. This is placed between the centers of the £y,';.':,";.��r:I'S:'te'ite�rrt.,:�::::::::: � ::g:rer;.�c.i'�f,��e�c�rn�.����r: ::: ��� • trol of the markets of the world will hencdorth be increas-
lathe, and the knnrl blank is brought in contact with it and i li!lpctrlcity. stlttieal ........ . ....... 2:J.� Postage stamps, collecting ... . ... 228 ingly intelligent and severe. The affluence of mechanical , Engine. steam. Heslop . .. . '" ... 22!J Pottery maker and decorator. '" 22!) . . . . f allowed to revolve in a holder supported by the tool rest . Executive ability ............... . . 229 Preserving agent. new alleged ... 2:12 . lllventlOn which has brought us to our present stage 0 pros-

. . 
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. Eyes. grafting. upon the blind ... 2'�R Rcarlet fever ........ . ....... ...... 230 .  1 d' 
. . I I . 1 I 1 1'1 ' The straight blank IS moved up an own until every part Faience aml lts manufacture' .... 226 Seasickness. preventing.: .... ... 2.'l.� 

I 
perIty must not JC ImllllS le( -ill( ee(, must Ie steal I y Ill-

of the surface is cut in the same way. The concave blanks ! ���g�alree;;.r�r.v.es�:l�' .. .. ::::: � �t��,;,�(!K�:;�7:s(�;rtl:'ee�t�n.g::::: � creased-or ollr position in the industrial race will be for­
cannot be mOI'ed, but the hub should fit the hollow of the I �lg��sc:s�,S��t�'n'��\%':,ooTtint:':: �� ;�Jl;?�':,·,�'l���.i�n��.:·:·.:·.:· ......... ���! feited. If we have caught up with, or surpassed, our older 
face of the blank. The knurl shown in Fig. 21must be made ri::as�j��eenJ:.��:�.�:I.U�i�� .. �f:: m �����grdees���d:colde8i:::::: :· �\\31 rivals through the encouragement of invention, we must en­

by a die sinker. Figs. 23 to 28 inclusive represent examples �g���dsgr��n.d::::: .::::::: :: ::::: � ;r.�������?tei;�ii:fo�· caiiie(::: ��� courage inventors still more, or those who have lately ('ntered 
of knurling done with the different knurls shown in the pre- I�;;''i�r:i?i�)�if�01�7�f.:::::::: ::: '.:: � ���::},tr� ����lng:.gia�t::::::::::: ��� 011 the same cour,.r of industrial ad vanecment, and thereby 
ceding ligures. M. I�!�gt�������:;ri�';.�,i':.n8�YNb'fn\� �ifJ Wood pavements in Londun ..... 229 lessened our relative advantage, will beat us at our own game . 

.. • • , .. .--�-- . 
- - -

.
--

.
-�. 

This is as incvitable as gravitation. 
THE HOME OF THE METEORS. TABLE OF CONTENTS OF In view of thesc indisputable facts, does it not secm strange 

In a recent leeture at Harvard College Prof. Benjamin THE SCIENTIFIC AMERICAN SUPPLEMENT that any one having the prosperity of American industry at 
Peirce put forth, according to newspaper report, a novel No. 1..71... heart-or even professing to have it at heart-can seriously 
hypothesis with regard to the origin of comets and meteors. For the Week endln2 April 1�. 1879. advocatc the ahandonment of the principle and practice to 
In the absence of any complete statement of the hypothesis, Price 10 cents. For sale by all newsdealers. which our industrial progress has been so largely and so 
it is impo,sihle to judge of its scope and pertinence, or indeed I. ENGINEERING AND MECHAXI8S.-The Linde Ice Machine. De- manifestly due? 

whether there is any new hypothesis at all. Apparently Prof. �'f�\'.�of;n���i�nFa�����: of a newand excellent:lce machine, worked 
I 

Whatcver may be the faults and deficiencies of the Ameri-
Peirce ha� simply ad(led to the well known hypothesis of the b:-:ail.�f W,:..�t E�;[.i�er�.r �:�'���'::;�e;i��a;rifu��;I�,r����;lDgS, i can patent system they certainly do not fall on the side of 

meteo ric orkin of the i;olar s"stem so cleverly elaborated by . Werner's Impruved Varnish Boiler. with engravings and explaua-' over encoura"in'" invention or over-"u'lrdin" the inventor's "-' oJ tlons. I (0 b o ·  0 

Proctor, the suggestion that beyond the outermost planets wft�';'.,rr�fJJj�:�ll:���i�'i.�"b��N���'
P�,�i�. 

���t��ln�:a�?.;'��ow water, ; right to the proceeds of his own thought and labor. If any 
there remains a vast shell of fragmentary watter, an en- v1i�';,�'��t�t�':.':-'tJ�f,�;" L6'n::.����:I'�·c�!t�.;I�rr��gg�� ���r.a3i���= . change in the system is advisable, it certainly does not involve 
velOI)e of bolides, out of which comets and meteors come. In sions, iuel consumed, anti other valuable anti useful information. ' any additions to the inventor's inevitable burdens' nor any New Twin Locomotive, having a suspended platform of 38 feet: . . . . ' . 
other word,.;, the home of the metors is simply that portion length between the locomotives. Now in use on the Villa Real 'rram- Increased prIVileges to those who would like to appropnate way, Portugal. Full particulars, with dimensions and 3 engravings.- . .  . . . 
of the original nebulous ma;:s lying beyond the region of ag- New Automatic Siphon. lly Dr. WM. TAYLOIL hIS InventIOns Without hIS consent or due payment therefor. 

. I' I d 
. II. TECHNOLOGY.-Exhibltlon of wan Papers at Chicago. With de-gregatlOn II' IIC I has resulte III the sun and planets, and 

I
- scription of the most Interesting and Dovel exhibits.-'l'he Smith_Od_ ....... 

thinned out, so to speak, the planetary spaces. Why this M��t��,}��'i-�tf;�a!;���: :a��\ �:�f:.aving.-A �ew Duplex Drop lADED HEADS. 
outer shell should be characterized as the special home of III a��loE;,;!�ik�X. :h��i�kFf1::-�;e�l}:!f.;;J'tlh;ufc�'.:'';,�I'§a��:i:����s� The school of popular morality which ruled a generation 
meteors is, however, far from clear, unless it be assumed Ing out this new and ,'aluable Industry.-lJrevermann's Improvemen[s ago is responsible for no little mischief; and its tcachings . in the Manufacture of Sugar .-A New Determination of the Chemical 
that the mterplanetary spaces have long since been entirely Equivalent of Aluminum. have not yet quite gone out of fashion. It knew but one 

• .. . On a New �ertes of fI:quivalents or Molecules. By Prof. R. ANGUS . . I' d gleaned of theIr ongInal supply of matter, so that the eXlst- SMITH. Being deductions obtained from a new and remarkable series virtue-unCeaSIng app Ication to work or stu y; but one 
ing bolides, with which these spaces seem to be thickly sown, OfI';;�6'.:£��nJ�re��?6'nagnb':,t��e �H�!etPlwc���cii,a�U1Lntitative De- sin-the neglect of business for recreation. For a man to 
must have come from the outermost parts of the solar system. telt�I\a\'�li'sn�et:�e�r���;���fu'�/,���· �gi��e In the Generation of stop work to rest himself or to play was a symptom of in-

An incidental point brought out in the lectura is novel, r;��i�;���::t����';,'}f�ctnno1;:-g�.''M'��g�'m�klrIessor LEEDS, of herent laziness, or worse, an inclination toward moral, men-
namely that the heat which the earth is known to receive IV. ELF.CTRH'ITY. UGHT. HEAT. ETC.-On Certain Means of �eas- tal, or physical dissipation. Untiring industry, even when 

' . . •  uring and Regulating �lectric Currents. By C. W. SIEM�XS, F. R.S. 
from space IS to be attrIbuted to the Impact of meteors upon M. Gaiffe's new BinOXIde of �Ianganese Battcrv. unnecessary, was raised to the topmost pinnacle of social 

. . . . .. On Thin Plate. of 'leta!. By Professor T. EGLESTO�, of Columbia d our atmosphere. That tillS meteonc heat IS not an Inslgmfi- ('ollege. New York. An interesting paper. virtue; an to say that a man " died in the harness," was to 
t t't P f P ' . I 1, t t' 1" h' h V. NATURALmSTORY. GEOLOGY, ARCHAWLOGY. ETC.-Archreo- pronounce tile hl''''hest eulogl'um can quan I y ro . ellce S lOWS uy compu a lOn, uJ W !C logical ExploraUons in Tennessee. By F. W.l'UT"A",oflhel'eabody b • 

he reaches "what he calls the unexpccted and startling re- Mz�e:'h�'R����P���gilg�"and Present Condition of 1\[0untVe.uvius. A reaction has taken place; yet the fashion of overdoing 
sult that the heat which the earth receives directly from the By G .. F. RODWELL. with engraving of new .eruptive cone. nnd de- still compels many a man to toil on unnecessarily after the , scrIptIon of the mineral constItuents of the CInders and lavas.-�and- I 

• 

meteors is the same in amount as that which it receives from stone in coa!. - physical and mental s lram has become all hut unbearahle; 
the sun by radiation." 

On Borne Physical Properties of Ice. Transportation of bowlders . . . from below to above the ice, and On mammoth remains. By JOH" and too often, hy the tllue a man has trallled a young family RA>:. )I.D. 
l' f I' . I . h I I '  . I ... • • , • VI. �!EDICINE AND HYGIENE. -Cold "-ater in Typhoid. A very valu- to I e COul ItlOns w IIC on y a arge mcome can sustaIn, Ie 

A 
Emery Belts and Wheels. abJ�t:JI:'i�fI!th:a. KF����; I���r;' �� �(�:}C��HOnOWGOOD. �,f.[). breaks down and leaves his children to bear the brunt of a 

correspondent says that most users of emery belts and of th� VictOria Park Ho�pital. London Iilustrattng. the best and poverty madc tenfold more seYere than it otherwise would speedle�t means for the relIef and cure of tln8 dIstreSSIng malady. A emery wheels do not use glue that is thick enough, fearing it :rg;'!��������'M.','gu'i���l:,\':g.::i��c�h�'���';;;;-J'e:lifg�a.���:Xy\R:��� be by the daintiness of their previous Iiv�ng. And even wh�n 
may chill before the sand or emery can be spread. In dies, from a report by J. G. HARVEY. �I.D .. showing the medical quali- the brokcn down merchant or profeSSIOnal man leaves IllS 

k' ties and uses of caAcanl sag-racto. grindelta robusta. grIndelia . . . rna lllg an emery wheel or belt, if the cloth has never been squarrosa, yerba reuma.rhododendron maximum. yerba santa ustllago family a competencp, they are very apt to lllhent an Ill-bal-
l d 't I Id maidiA. cereus bonplaDdii, cereus grandiflorus. . .  I' h k 

. 
g ue ,I B lOU be sized with glue about as thick as lard Value of Grapes as Food.-llescrlption of the Carolina Twins. By anced and Ill-nourished nervous system, w lIC ma es a POSI-

'1 d II I d Du. I'A"COAST.-FoOd Reforms.-The New Departure in Dentistry. . . d '  f l
"
f 

. '1·'1' 01, an a owe( to ry thoroughly before aP0ying the glue Ry H. S. CHASE. \I.D.-Obltuary: James Watson Robbins. l\l.D.; tlve and sustame enJoyment 0 I c an lIUPOSSJuI Ity. 
which holdo tile H tl h t d t 2000 

Jacob Higelow. M.D. I I t '  thO 't D C R A ' .. ' I th t v emrry. ave Ie emery ea e 0 VII. AGRICULTURE. HORTICULTURE. BOTANY. ETC.-On the Sue- n a recent ec ure III IS CI y, r. . . gne\\ S,l!( a 
Fah. , and coat the belt or wheel with "'lue about as thick cessful Cultivation of �Igs at the North. By G. F. NEEDHAM. Show- if there is more nervous disease in this country than else-o i in� how figs may be easily and Bucce�sfully grown In northern climates. 
as molasses and roll it in the hot emery. If a wheel or belt· with directions for planting. protecting. drying the fruit. etc. where it is because the averaO'e American youth is supposed 

I
I How to Make Home ::\lade �uperphosphate of Lime. A valuable ' � • 

thUB treated is allowed sufficient time to become thorough- practieal article. By;. W. I''';R('>:.-:-xoto on the Phylloxera.. . to be able to do anything. Men should know on what pomts 
ly dry it will he very serviceable. VIIIBi'1,I S���J�fh���prmf:dl'o� s�nIJ!; .• B� �.teBM��������.erIes. they are ignorant, and so escape many damaging strains. 
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