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PHOTOGRAFPHIC NOTES No. VI,

MAKING OF LANTERN SLIDES.

If the negative is larger than contact-printing size, set it in a frame
parallel to the camera front (gelatine side toward the lens) and facing & uniform
white surface, sky or artificial lighting, Proper setting of the camers will give th:
necessary reduction to slide size. Different exposures may be given to different
parts of the negative by means of appropriate masks, The time of exposure and the
softness of the resulting slide may be controlled by the use of "stous" in the lens
Jnless one has a special kit for 3% x 4 plates(or English size 3% inches square)
scme gquide should be placed in the plats holder (s1andard opening 3%+ x 44) te ensure

‘tntering of the lantern plate, The cemera reducticn of large negatives, especially
denic, gives besutifully soft slides with delicate detail,

Contact printing from small negetives is quicker, and for line work better
than camera reduction. Let us now supposs that many slides are to be made from a
number of negatives by coniact printing, If the negatives have been properly spotted,
blocked out and intensified (if nscessary), they should be sorted in groups, weak,
medium and strongs all members of one group requiring practically the same exposure.
If the subject is not correctly centered and squared on the slide; it will not be fit
for projection,

This adjustment of slide-plate to subject can be dons more easily in day=-
light than in the gloom of the red lantern., Thereforc select the right-size, true-cut
mat for each plate; place the mat on tho gelatine cide of the negetive and square it
up carefully with the subject. Then laying the nepgative, glass side down; on a flat
surface, without disturbing the setting of the mct; make, on the gelatine film, two
seratches or ink-marks touchlng eanch of two ﬂdjaccrt gdges of the mst. Remove tha mat
axd placing on the negntive, a “ecover gloss" so that its adjcecnt edges coincide with
the coordinating marks, cut two scratches full length of the cover glass sides, Thus
you have & simple way of "registering" the sensitive plate in the dark room; make its
2djacent odges coincide with the scrotchod linus on the negntive nnd there will be ne
worry about spacing or angles.

In the derk room we need & 4 x 5 tray, three or four ounces of developer
(same as for negatives), o 4 x 5 printing frome, snugly fitted with o flet flawless
plate of glass and, most importent of all, the exposurs light, Most of the failures
in slide making (flatness and fog) may be traced te a strong uncontrollable exposuro
light., An old-fashioned small flat-wicked Xerosenc lamp meets all the ordinary re-
quirements, Its variations in light efficiency, being connccted with the size of the
flamo, are mors pasily cstimatod and remembored than the changes in intensity of thr
Elﬁﬁ Gf the Mazda lamp. Place the negetives, facc up, in the printing frame, lay on
i& the sensitive plate face down and square it with the adjusting linos; holding

6 and plates on the table,
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got in the hinged back and clamp it down without moving tho negetive ond overlying
plate. During these mancuvers be very careful not to rub tho sensitive side of tho
lantern plate, on the nogative, as all friction marks are likely to develop in pro-
portion to their harshnsess,

Light the lamp and mako the exposure, The Hammer Yellow Label lantern plate
is uniformly good and will give satisfactory rosults with any negative. With this
plate and an oil lamp having a one-inch-wide flat wick set to give & half-inch flamo,
hold the printing framc about two fost from the light and expose (good negetives) for
twenty scconds, for woak necgativos, lowsr the light, double the distance and double
the exposure,

_ An 0il lamp flamc is more flexible than an electric bulb and its low inten-
city reduces the charces of oxposuro orror, The sodium hydroxide- hydroquinone do=
veloper recommendod for regatives works very well with lantern plates, producing the
necessary contrast with olear light, Vhile developing the exposed plate, keop the
tray in shadow till the oporation is nearly finished, then it may be moved into the
full red lights the film is less sensitive when wet than when dry. A hand magnifier,
3 inches in diameter, will aid the eye to detect the approach of injurious fog. As
soon &8s the developing is finished place the plate in running water and leave it
there until you have the roxt plato ccmplotely ready for exposure; this intorval will
allow time for the removal of the absorbed developer. Thon transfer the plate to a
clean fairly strong Hypo saolution (3 of Hypo to B of Vater)s change when thoroughly
fixed to the we.shing tray and leave there for 15 or 20 minutes., With these precaut’ ..
there will be no recd of a clearing solution; the use of a hardener in the fixer
sometimes interfores with the coloring of the slide. If one wishes a soft slide from
& strong harsh negative, expose (almost overexpose) clesec to a strong light ard
double the amount of water in the developer. When the plates arc washed sot thom to
dry on a rack ir & dustless room. If the finished slides are woak or lacking in con-
“rast, remove themj don't try intonsification, the results will be poor and the life
of the slide will be much shortened,

The appearance of the slide on the scroen may be spoiled by its framing and
consequently suitable nats should be omployed. If the subject is approximately round
in outline do not use a circular matj in gorioral the round-cornercd parallel-sided
openings are to be proferrcd.Avoid the fresk shapes, stars, loaves etci elliptrical
openings should be used only in exceptional cases. Abeve all ‘do not attompt to meke
matsy rpugh lines and incorrcet sngles are too prominent when magnificd and thoy
catch the syc to the irnjury of the slide proper, If a mat of right size cannol be
found, ovcepf thc stock sizes may be nicely fitted to the subjoct with a 1ittle in-
genuitys but do not try to reduce the opering by pasting bindirg strips ovor it. The
paper of which theo mat is mado should be cxamined or testod carefully., Onc kind, a
smooth (not glossy ) thin dead black paper is oxtremely Myposcopic. If mats of this
type are used, when the slide is bound up and put in the lantern for projoction, tho
heet from even a 500 watt lamp will drive thc rotained water from tho mat as vapor %5
cordense, in the opening, on cower glass and film, forming a dark cloud of changing
shape on the screon and disappearing only when the slide bocomes too pot to holq
ligquid weter. Vhen the slides cools down the water vapor finds a reosting placo 1n.th
mat until the next projection and so on da capc. The only r?medy is not ?o use this
kind of mat, you cannot change its thirsty disposition, It is good practice in ecvery
case after the mat has been fastenod to the slide to heat slide and cover glass befo.:
binding,

Fr. John Brosnan,
Woodstock College
Vioodstock, Md.
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THE PRESENT STATUS OF NUTRITIONAL CHEMISTRY.

In 1906 it wvas first suggested by F.G.Hopkins, of Cembridgc, England, that
our food must not only includc meat or meat substitutos, but thot therc nmust also be
present certain othor substances too smoll in omount for chomical analysis, but es-
sential for health and growth, and he called thoso substancos "food mccossorios".
They were lator called by Casimir Funk "Vitemines™; and thus the vitamins hypothesis
wag given its start. Whilo its dovelopments have boen remarkabls in the past 20 year.
thoro are two of its aspocts vhich have medo theso years unique in tho history of
nutritional ehemistry,

First, the dovelopment of tho "focding tosts", using oxporimontal animals
such as tho white rat, tho pigoon, tho guinca pig, otc,, has givon nutritional sci-
ence a very efficiont tool. In 1898 Eijkman produced in fowls a discase identical
with the orientel plaguec callod beri-beri, thus giving us & simplc means of testing
therapeutic agents for this disomscj while the idontity of the rickets produce ocx-
porimontally in whitc rats with that occurring in human beings has led to the do-
valopment of curative agents for this discasc also. Scurvy has been produced and
cured in the guinea pig, so that wo have a good idea of the troatmonts of this onco
provalent bugboar of long sca voyages,

Sccond, the dovolopment of the vitaminc hypothosis has leod to an unprecedont-
od dogroe of cooporation betwcen diffeoront branches of scicnec in the pursuit of nu-
tritional probloms. The mon intcrestod in thesc problems in tho boginning of the pre-
sont contury wore vory fow, and most of thom wero physioclogists. The thoory of the
dictary origin of discasc was still nov, Findlay in England in 1908 had roported ex-
poriments which soomod to show that rickots woro chiefly caused by “confinomont with
consaquent lack of cxorciso". At that ftime it had leng beon knovn that cod-liver oil
s practically a speecifie for this discussg. Following tho demonstration in 1915 by
HeCollum of Johns Hopkins thet a fat-scluble vitamine (Vitomino A) oxisted in butter
and oggs, studios of othor fats had shown thot cod-liver oil yas our very richest
source af this vitaninc, Thoso facts stimulatod doubt as to the truth of Findlay's
viows on the cticlogy of rickets, and suggested that it was really duec to & deficien=
¢y of Vitaminc A in the dict. Furthor oxperiments by Mellanby under the auspices of
the British Medical Resoarch Council scomed to confirm this oxplanction, and his reo-
sults, published in 1919, gavo it a sort of sanction by this important body.

Howovor, thore werc two groups of sciontists in this country also infercsted
in thig problom; onc at Johns Hopkins, and tho othor at Columbia, At the former
Univorsity, McCollum and Simmonds had found that rats fed on cortain cersal diocts de-
velopad tho boaded ribs cheracteristie of rickoets, and that unless calecium salts werc
added to the diots, normal skeletons would not dovolop; and that symptoms were
identified with human rickets by cooperation with the Pediatrics Btaff of the Johns
Hopkins Hospital, At Columbia, Sherman had found by stetistics on American dietaries
that calcium wos the slement most likely to be deficient in most of them, He then
started to find the relation, if any, between vitamines and the utilization of cal-
sium for bone mnufacture in the organism., Two of his experimental diets conttined no
vitamines, but contained o certain cmount of ealeium together vwith varying amounts of
phosphorus, which together with calcium forms the mineral substance of bone, namely
caleium phosphate, The rote used in the experiment developed rickets om the low phor -
phorus diet, but not on the one rich in phosphorus, .

Again, the identity of this experimental disense in the rats with human
rickets yms assured by cooperction with the medietl man at the Columblg College of
Physicians and Surgeons, where the group composed of Jobling, Pappenhelmer? Hess,
lucker, Sherman, and théir colleagues was ready, along with the Johns Hopkins group,
to test out the results of the Englishman Mellanby as soon as they were published.
The outcome of this cooperation was that rickets wvere produced by several causes:
normal calcium and low phosphorus in the diet, elso low calcium and normal phosphorusi
and even on thess diets, the disease can be varded off by feeding ?od—ll?er 0il or
8gg yolk in vhich substances the protocting substance is not identical with the
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alrgady'recagnizad Vitamine A, but ancther and new Vitamine which McCollum called
Vitamine D, Ths place of this substance in a deficient diet can also be taken by the
high=frequercy radiations present in the rays of the ultra-viclet lamp or in direct
sunlight, These radiations arc filtered cut by window glasc, but not by quartzs they
rangs from about 2000 to 3000 Angstrom units, Last year Hess and Steenbock found oud
that it is not oven nocessary to oxpose the pationt sufforing with rickets to these
radiations; even foods ordinarily affording no protcction against rickets beocomse
"antirecketic" by merely submitiing thom to the roys of the ultra-violet lamp. Thecno
pxperiments make clear the nocessity of giving young children plenty of opportunity
for basking in the direct roys of the sun, if their bones cre to develop properly.
Riokets in children result in serious mclformotion of the skeloton in lator years,
ospecially in girls in whom narrowing of the pelvis makes subscquent child-bearing
difficult if not impossible, Theso discoverics along the linos of rickots show the
value of the vitamine hypothesis, and also the groat strides that can be made in
thorapeutics when cooperation botwecn difforont groups of rolated sciontists can be
meintained, as is proposed in tho orojocted Chomo-medicnl Inmstitute at Georgotovn,

We should not however fully approcicto the work of tho moro rocent investi=-
gitors in Nutritional Chemistry if we did not romoembor the contributions of the
pionoors in tho scicnee, thc mon who first laid the founditions of this subject as &
fairly exnct scicnca by tho study of the cnorgetics of nutrition - in wothor words,
tho Investigntors like Rubnor and Pottonkofor and Voit in Germony, cnd Lusk, Atwator,
and F,G.Benediet in this country, vho introduccd the idex of tho onlorie inte the
nutrition question. Groham Lusk, who was 65 yoors old on Fob, 15 of this yecr, is §
still toaching at Cornell Modical School in Now York City; zsnd the calorimetors in
which he placod animal ond oven human subjocts for tho ovalation of the ealorific ro=
guirementa of thoir diects cro still in uso there ond ot tho Sprogue Institute for
Modical Roscarch, closo by Commoll cnd other groot medical institutions at the
Bellovus contre around lst Ave and R6th St. Lusk's work however was not confined to
the moro mochanical evaluntion of such cnd such dicts. Ho made a profound study of
tho intormodiary motebolism of foodstuffs, and establishod the reolation betweon the
amino=acids and the cugers,

Tho foods which wo ocat can beo rogarded as mado up for tho most part of fats
carbohydratos, protoing, and nincral sslis. By tho proccsscs of digostion,; the organ
ism pulls these foods to niccoes and delivers thom to tho blood in the shape of com-
parativoly simple substancos. Thus the fats aro hydrolyzod to glycercl and fatty
gcids, which are lator partially resynthosized to fats and dolivercd as such fo the
blood stroam, Tho proteins ars split to their constitucnt amino-scids; 18 in all. Tu:
sugars and starchy foods arc ultimately convortoed into the simple sugar glucose,
which is pourcd into thoe blood stroum as such, From these simplo substances the body
is able to keop up ite cnorgy supply and to rcbuild lost ao damaged tissues. We now
como to o sorics of investigations basod ultimatoly on this pioncor work of Lusk and
his colleagics, which oxomplify in o romarkable degree the progross which modical
scienco has madc through biocheomicnl studios, and which go to show what moy be ox-
pectod from such studios in the futurc,

The normal organism posscssos tho power of oxidizing all the fot and sugr
taken in on any reasonable dict, to carbon dioxide and wator. If we arc dealing with
the pathalogical condition known cs diabetos mollitus howover, the orgonism is unable
to do this; and the products of incomplotc oxidation of the fat, along with the un-
burned glucose itself, accumulate in the blood. The former are acidic substances, and
the blood, although capable of a marvelous amount of adaptation with respect to the
neutralization of the acid throwm into it, changes its reaction after a tine and its
rormal slight alkalinity changes to newtrality or even to a faint degree of acidity,
with the result that a profound coma and ultimately death ensues. The general condi-
tion is knowm as ketosis, or an acidosis due to the presence of ketone-like bodies ix
the blood, Not long ago the world was startled by the neus that Banting of the Uni-
versity of Toronmto had isclated a substance called insulin, which is a cure for this
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His chief cortribution lay in ths fact that he had isolated it in such purs forsm
th&t'it vas available for nedical use. as has bsen said, the diabetic cannot utilizo
more then & very small amount of sugar, ror can he oxidize completely the fatty con-
stituents of the diet, It was learned scme years ago that in the organ which the
butchers call the "belly sweetbread", and vhich the physiologists call the pancreas,
therc is o principle which in some way charnges the glucose of the blood so that it
will be taken up by the tissues and take part in the combustion of fat = for Rubner
said "fats burn in the flanme of the carbohydrote", This principla we call insulin,
Banting oxtrected this principle from the pancreas of animals and after extengive
purification processes injected it into the blood of diabetics, enabling them to oxi
dize glucose and fat to completion. The extrect is now available in anpules put up b,
the several large pharmaceutical houses; the details of the preparation werc describe.
by & member of the Eli Lilly staff in a recent number of the Journal of Chemical Edu -
cation, There is an extensive literature on the subject, as may be supposed, and at
oresent the research nen are naturally engaged in intensive effort to isolate from
the commercial preparation the really pure chemical substance to which the activity
of the oxtract is due, as has already been done in tho casc of adrenaline, So far no
definite rosults havs been roported; and it nay be said in passing that this is all
that as yet be said of the work of MacCallunm, Jaros, Laughton, and their acsociates
at Toronto on the depressor principle in liver pxtract, It is known that in this ex-
tract thers exists some substance capable of reducing tho blood pressure to a romark-
sble degroc. But oven after threc years of work on it, no definite formula can be as-
dignod to the real substance itself, Insulin is = very powerful drug, a active as
strychnine, and its usc in cases of nocessity should heve the supervision of a compe=
tont physician,

Another example, which we have time only to mention, showing how & chemical
study of the diet has produced most beneficial results in modical work, is that of
Stoenbock's studies on anaenia. Experiuenting on rabbits, he showed that an anaemic
condition produced in the aninmals by a lang-continued nilk diet couuld not be cured b
eny administration of iron in inorgenic forn unloss some orgenic substance occurring
in vogetables, especially in cabbage lesves, was also fed with the iron. Haomoglobin,
the rod coloring mattor of the blood which carries the oxygen to and from the tissuec,
not only contains iron, but also an organic complex to which the iron is attached.
Cabbage end other vegetables contain this complex although they may contain little
iror, The whole experiment tonds to show that we must have the iron and the complex
both in the diet if we ars to avoid & doficiency of hacmoglobin in the blood, or in
other words, an anacnia, ’

The short review we have given of nutritional studics mekes cvident the inacc-
quacy of this short time for any comprchensive view of nut¥itional developments duri: g
evon the last 10 yoars, Tt shows howover threc pointss: the progress attained through
the usc of experimental animals; the fact that an enormous amcunt of investigations
on this gennral subject are going ong and finally the valuc of cooperative effort be-
tweer the different branches of tho scicnco.

Neither is it poesible to offer any butthe briefest suggestions as to food
sslection and uscj but this much can be said, The scionce of nutrition does not
classify foods into good and bad categorics, but rocognizes thot Nature has supplied
very few complete foods and an cnormous varicty of incomplete foods. The diet must be
comiplete, but does not mesn that we rust abjure vhite flour ond oat only whole whoat,
or that bocause wo need green vogetablos that meat is not 2 valuablo foodstuff, It
Sinply means that if one hos choson rolls, meat ond oranges for himself, nec nust sup-
plament these with othor purchosos that will supply the nutrient foctors vhich these
lack in the anount reguired by the body. Obviously tho power to do this lies in the
development of our knowledge as to what moot, oranges, and rolls contribute, and what
thoy lack, ond the samec information about the othor articles offered in the narkets.
Also wo see in this situation why, if we include in our diet a fow articles that arc
themsolves fairly complete in tho factors, such as milk, groon vogetables, whole
1s, we can follow our appetites ror safely in the purchase of tho rest of the
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It must be romembered that instinct is a vory poor guide to food selection and is not
& substitute for intelligence.,

One corollary of all this would socem to be the advisability in our houses,
especially the large houscs, of some sciontific regulation and selection of diet, Al-
nost any biochemist or doctor can prescribe the skeleton of such diet; that is, the
number of calories required, the distribution of those calories anong the fats, car-
bohydrates, and proteins in the dict, and the general nature of the foods containing
the so-called food accessorios. However, the translation of these basic requircments
into a series of catable meals over a long period of time is a very difficult task
and one that should be entrusted to some exporienced dietician, Only in this way can
we make intelligont use of the accunmulated scierntific knowledge of dictetics which it
now the coumion property of evoryone, and which is of course put to practical use by
all those in charge of fesding large communities, especially those whose nembers are
of some valuc or some supposed value to the stato,

Mr. F,Power,
Woodstock, Collegs,
Woodstock, Md.

ACCELERATION IN UNIFORM CIRCULAR MOTION

The following dorivation of the walue of the accelerstion in uniform circular

motion makos use of vectors and avoids the caleulus, Let two arrows Vg and Vy repre-
senting, in magnitude and direction, two vector quantities (e.g. two

b velocities) be placed with the tip of Va adjoining the origin of Vy,
Then the vector sum of Vg and Vyp will be represonted (in megnitude
and direction) by tho arrow V. drewn from tho origin of Vg to the tip
of Vp, That is, Vg 4 Vp = V. Since Vp is acded vectorially to Vg to
obtain Ve, then Vo = Vu = Vp.

If, then, two arrows V¢ and Vg (represonting two volocities) are
placed with their origins together, the differenco betweon velocity ¢
and velocity a (Vg = Va) will be represcnted, in magnitudc end di-
rection, by Vp, the arrow dravm from the tip of tho subtrahond to tho
tip of the Minucnd,

Suppose a particlo, moving uniformly along
the circlo PP'L, has at P g velocity ropresentcd
(in mognitude and dircction) by the arrow B =
OF, Since the specd (pagnitudc of veloeity) of

D the particle is constant, tho arrow roprosenting
the voloeity will always be of the same length,
But, since the dircction of the veloeity of ithe
particle, ot overy point of its path, is along
the tongont to the cirele at that point, tho
dircction of the veolocity (and consequently tho

Ip volocity itsolf) is continuously changing. The

problen is to find the ratic of this change of
velocity to the tine required for the change,

i.e, to find thoe acceloration,

Whilo the particle moves continuously along
the arc from P to P', the dotted arrow repre-
senting tho velocity turns continuously through
the angle 8, Since the origin of the rotating
arrow alyays remains at the point 0 while the
tip describes the arc FG, two successive po-
sitions of the arrow would be represented by
two wvectors with their origins together at O,
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- Therefore the distance between guccessive positions of the tip is squal to
the differencs in velocity. (Qf, supra), Then, the total difference in velocity as
4§ the arrow moves through the angle © will be the tetal path nmoved through by the
1ip of the arrow, that is, the arc FG, But,

total change of velocity
tine
Moreover, the arc PP' (the distance rmoved through by the particle is equal
to vt, wvhere v is the constant speed of the particle along the circle,

=#acceleration, &_'__._rz 5E = a, arec FG =at,

. - . )
Ther, 8 (in radians) = r:gzus = archG =:%§~ Also, 6 (in radians) = EEEFEE- = %33
Therefgra, _33. o= _Vl ?
v r

2 a ;
therefore, a = Y . Butv =2 21 ghere T is the period or time it takes for the
> t particle to travel around the circle.

Therefore, a =

Moreover, at every instant, the direction of the change of velocity is tan-
gent to the arc FG and therefore perpendicular to the direction of the yelocity. Now
as the particle moves around the circls, the direction of tho velocity of the part-
icle at every point of its path is perpendicular to the radius at that point, But as
the same point the direction of the velocity is perpendicular to the direction of the
change of velocity. Hence the direction of the change of velocity (and acceleration)
at every point must be along the radius, and (as is evident from the figure) towards .
the center of the cirele, That is, the acceleration ic centripetal,

Mr, T.Quigley,
Holy Cross College,
Worcester, liass,

SOME NOTES ON THE LOGARITHMIC SPIRAL.

In the last number of tho Bullotin the genorsl charactoristics of those
spirals and tho manncr of constructing thon were described. In this‘pajcr vie will
troat briofly of the caustic curve produced by reflecting rays of light from tho sur-
faco of w gylindrical mirror whon o point sSourco of light is placed at the conter op
pele of tho mirror and tho cross soction »f tho cylindrical mirror is “ laggrithmic
Spiral, The caustic curve, es is showm in troatises on gccxc+ric§l optlcg, is the
onvelope of the reflected rays; if this onvelope reduces To & point,; as is the case
of the parabolic mirror uscd in sstroromical telcscopas, we have a truc focus) 9thor-
wise tho roflected rays sproad Jout over an Arca with a br?lliant boundary erm%ng

tho caustic, if we restrict oursclves to two dimensionsy if wo extend our cons%dor-
‘ations to throo dimonsions wo tould have a solid with a brilliant bourdary forming
tho caustic surfacc. In this paper we rostrict our consideration to the rays of light
in a single plane vhich is supposod to be porpondicular to the clomonts of the cy-
lindrieal surfaco if tho mirror,
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In our figure tho curve is a logarithwic spiral. O is the polo of the spiral
and algs the point source of light; OA is tho initiasl line of reforencoe ir tho palar
system of coordinates which we will usc for our discussion. P is any point of the
curve, and hence OP is an ineident ray and PQ the corresponding reflected ray, PN
being the normal to the mirror at the point P. P is constructed according to the':
ordinary lew of roflcction by making tho angle WPQ = OPN, Wo must first dorive ths
oquation of the reflected rey in terms of the constants of the spiral,

Lot 08 be drawn porpendiculer to PQ and let R bo any poirt on tho reflected
ray, We then havc

1), OR =05 zcc ROS =0S scc (AOS = AOR)

But A0S = AOP 4 P05, and the engloc at S boing & right anglo,
POS = 90° - OPS =909 - 2 CPN.

From the fundamontal properiy of tho logarithmic spiral the angle OPT is con
atant, as v@s shovn in the provious paper, and hence also the angle of incidence, OFII,
ig constant and cquel to 909 - OPT, vhich finally gives us

A0S = AOP 4 R0PT = 909,

Let us call OR, which is the radius vector to any point of thec reflected ray,
ry call AOP 6, JOR f and OPT V, e then havo as tho equation of the roflected rays

2), r =05 soc (8 + 2V - 90° - @),

0B is constant for any onc ray but varies with the point of inecidence and
hence we also cxpress it in terms of the constants of the spiral, Now

0S8 = OP sin 2.OPN'='OP sin 2(90° - V) = OP sin 2V, Vhonce

3). r = 0P sin 2V sce(® + 2V - 900 - f).

But since OP is the radius vector of the point P of the spiral we have from
the oquatica of tho spiral, OP =a®, and thorefuro

4), r =38® sin 2V sccle +2V - 90° - §).

Each point of the spiral, dotormincd by arbitrarily choson values of 8,
gives us a similar oquation, and heonce 4) represonts a singly infinite family of
straight lines, ® being the singlc parameter of the family. Our optical problom of
finding the caustic of the mirror thus reduces itself to finding the cnvolope of this
family of straight lines. The ordinary method of doing thie, as explained in the text-
baoks on Caloulus, is to take the partial dorivative of the above oquation with re-
spect to tho paramoter and thon by moans of this derived equation to climinate the
parameter from the original cquation 4). Difforontiating 4) with respcct to 8 wo got

5). 0 =89 logea sin 2V sec(8 + 2 - 900 = ¢)
+ a9 sin 2V scc(@ + 2V - 900 - ¢f) tan(e + 2V - 900 - g).

This factors at sight into
6)e O =2a® sin 2V sec(6 + 2V - 900 - @) x (logea + tan(8 +2V - 900 - 4),
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~ Now for any real spiral 2V ie a reel angle (differont from 0° ang 180°) and
hence sin 2V cannot bo zeroj the secant of an angle can never become zero, neither

can a® become zero for any finitc valus of 93 honce the second factor is the one tha
must be zero and we get

7). logea ==~ tan (8 + 2V = 90° - ),
: In our previous paper we saw that logea = cot V, or tan(900 - V) which im-
plios logsa =~ tan(V - 90°); putting this value in 7) we have
8). tan(V - 90°) =tan(8 + 2V - 900 - @) ; vhorefore
V-90° 16 +2V - 90° « (f {or this plus some multiple of 180°) i.s
on tho envalopc @ =@ - V (or - V 4+ n 1809), lhon wo put this value in oquation &)
ve have as tho equation of the envelope

9), r =a%V sin 2V soc(V - 90° which = aﬁ;v2sinVcesV/%inV = zag"vcos V.

8ince V is a constont wo can write this last equation in tho form

10), r = k.ag which shows that tho caustic of this mirror is exactly simils-
in shape to the mirror itself, another instance of the special property of repotitiou
characteristic of thesec curves, i

The other solutions of equation 8), namely ® =@ - V 4 nl800, refer to the
intersections of a given radial line with tho succesive spires or turns of the curve
which are infinite in number. For actual rcflecticn we could usc only one spire,
since tho rays will be reflected from the first surfecc they meet and will not pass
through the mirror to the outside spires. If we restrict cur mirrors as in the figurg
given above, tha fundamental solution used in equation 9) is a sufficient represent-
etion of the caustic, 8 being rostricted to values not over 1809;

Errata Corrigenda,

Thore are two typographical errors in our previous paper which should be cor=
rected, On page 7. in the little table near the middle of the page the plus sign
should bo roplaced by the multiplication sign, the successive values of B being 00,
10°, 20°, otc, and not 10°, 110, 12°, etc, as in the text,

On page 8, last paragraph, we should road p/18 instead of 18; (p = 3.1416,
Thus 10° = p/18 radiant tan V = (p/LB) + log,a. The numerical values given for tan V
and V are corroct,

Fr., B,C.Phillips,
Georgetovm University.

BIOLOGIC PREPARATION FOR THE STUDY OF MERIGINE AND DENISTIRY.

The attontion of our professors of Biology in the pro-medical and pro-dontal
gourses is callod to a most interesting articlo, contributod to the Journal of tho
Medical Association, ontitled: "Biologic Proparation For Study Of Medicine And
Doutistry", The paper, writton by Frederick C,. Uaite, professor of Histology and
Embryology, at 'Jestern Resorve University, Cloveland, Ohio, appears in the numbor un-
der date of August 21, 1926, A foature of the contribution is.that it b?speaks the
profossor's findings, following twenty-five yoars of obsorvation of medical and
dental studonts in his classes coming from college courses in biology.

. A8 it is quite likely that this Journal is not within rc&?h of many of ours.
engagod in this teaching of biology to the above-namoed students, it has scemed foasi-
ble to the writor to summarize tho paper in part, suggesting that one of the membors
of the American issociation of Josuit Scisntists, Eastern States Division, bo dos%g-
natod to dicuss this mattor at greater length at the coming conclave of the Associ=
ation,

 Tho ono great noed of students ontoring tho profossional schools is a com-
%?@hsnéiqﬂ-af the fundomentel facts of cell structurc and functions, and their dif-






ghgtggggrgrudzztc ccgrso in biology should give the students entoring medicine or
destistary & knowledge of the fundemental facts of veterbrate structurs and function
cf the soveral organ systems of velcrbrates. By this, tho cuthor emphatically de-
clivos, is not meant the structure of man or oven mamalinn structurs, but thosc com-
xon veterbrote eharacteristics such 2s the coclom, axial cnd appendicular skeleton,
circulotion, oxcretion and tropisms, In viecw of tho fact that thore is a pergistent
tondency in professional schools to make overything anthropvomorphic, if tho student
is to reach any comprchonsive and comparative idea of man in his structural and
functional relations to other vertebrates, the undergraduate school must furnish him
with the necessary firm basis of vertcbrate anatomy., hs physiologic anatomy is rapid-
1y replaeing purely morphslogic consideration, it is easy to sce that the undergradu-~
«te coursos in biclogy can do much in encouraging the student to think of structurc
and function a&s ingeparable, Comparative anatomy, thercfore, indicating the correla-
tion of structure and function, including chango of function and progressive special-
ization should be included in the curiculum. Nor should biclogic philospohy be for=
gotten. He should be familiarized with arguments and conclusions rogarding cvolution,
horidity, mendelism, the fundomental lawvs of biogenesis, sexual dimorphism, para-
sitism, motamorism, differentiation otc. It was particularly gratifying to the writer
to find the doctor insisting that "it is unwise to give courses that anticipate the
courses that lie in the province of the profossional school, Such subjects as patho-
genic bactericlogy, memelian physiclogy, microscopic anatomy of memalian organs and
human anatomy had better be left to the professional school and the time given to
subject matter that cannot be treated inm the profossional school., About two years agp
in an article I contributed to the Tenchers Review, I discouraged our professors a-
gainst similar practices, I have approched but one or othor item in this very sound
exposition, I, amongst othors, shall welcome a mors exhaustive discussion at soms
‘uture date, by one morc capable than mysclf.
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Fr, F.A.Tondori, 8.7,
Georgetovm University.

A CONVENIENT LEVEL TRIER.

& level trier for determing the constant and radius of curvature of a spirit
level is found in many physical laboratorics. There are soveral types on the market.
Usually they are provided with either fixed or movable Vs so that only unmounted
tubes can bs conveniontly tested. This limits their usefulness. It is usually safer
to give o student a mountod level, Besides it is often dssirable to test the levels
of 4 surveyor's Transit or Wye or Dumpy Level without removing them from the instru-
ments, I have recently purchased a level trier from the Buff and Buff Monufacturing
Company of Jamaica Plain (Boston) Mmss. They are well knovm makers of surveying
instruments, Tho instrument has soms good foatures, It has the usunl iron basc. The
dron flat horizontal movable bar has o micrometer screw ot onc end. The tip of the
screw rosts on o hardened steol disk embedded in the base, The other ernd of the bar
is supported by moans of twe short stout knife edges which rest in & gr?ove.ig the
baso, This nllows & cortain amount of lateral movement, The screw head is divided in-
to two hundred parts and the distance botwoon the knife edge and scrow tip about 7 B
inches-is so chosen that the instrument reads direcetly in scconds of arc, Each divi-
sion of the scrow hoad is squivalent to two scconds, A ring with an inside throqd cut
in it is attached to the bar ovor tho knife odges into which o surveyor's transit or
lovel can be scroved in ordor to test its levels. The finish is the crystalline black
now rather commonly ocpplied to scientific instrunents. hs made, Vs werc cast with the
bar for unmounted levels. I suggested to Mr, Buff that tpe instrument would be more
useful in the laboratory if provision werc mode for testing mounted levels and that
I would prefer to have the Vs sawed off and their basos smoothed off so that they

could be set on the bar only when noedod,
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Ho therefore romoved them and mounted cach on a three sided base so thet they can be
get firmly anywhere on the bar. This was done without extra charge. Tho catalogue
price of the instrument is $47.50 and an cducational discount is given. It should be
noted that the ring will take 2 Buff or Borger Transit or Level. Inquiry would have
to be made rogarding othor types. Mention is mode here of this level trier asg sone
vho may be intercsted may not have occasion to ses the Buff ang Buff cataloguc. Be-
gides the cut in the cataloguc does not corrcctly roprosent the prosent typc.

Fr. H. Brock.
Woston, lMass.

MEETING OF THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

The American Association for the Advencement of Science and its affiliated
Scientific Societies held their usual annual meeting in Philadelphia from December
27th to January lst, Reépresentatives of our Colleges from the East and Missouri were
in attendance. The public sessions were held at the Drexel Institute and fhe various
sectional meetings took place at the University of Pennsylvenia, At the opening ses-
sion, presided over by the president Prof, L.H,Bailey of Cornell, addreses of welcome
were made by Prof, C.E.McClung, the chairman of the local commitiee, and by Dr. J.H,
Fenniman provost of the University of Pennsylvania. The retiring president's address
was delivered by Prof, M,I.Pupin of Columbia University on "Fifty Years of Progress
in Electrical Communication", Pupin is the author of the popular aurobiography "From
Immigrant to Inventor", He came to this country as a poor boy from Servia and has at-
tained a distinguished position among American professors and men of Science. He is
tho iavontor of the so-called Pupin loading coils which have made telsphony through
long cables a possibility, At the second public session Secretary Hoover gave an gd-
dress on "The Nation and Science"., Another public address was that of H.D.Curtis, the
director of the Allepghany Observatory on the "Unity of the Universe". He dwelt on the
size of the Universe in which the principle of continuity prevails. He questioned the
proof for a finite universe bosed on the distribution of the stars and thought as a
matter of speculation that the universe might be infinite. He seemed to use the term
infinite rather in o mathemotical than in a philosuphical sence. He made a rather
l#ngthy digrossion affirming his bslisf in the immortality of the soul,

A subject of intersst to astronomers, physicists ond meteorologists was that
treated by C,F.Marvin chief of the U,5.Weather Bureau in his presidental address be-
fore the American Metcorological Society, viz. "Monsurements of Solar Radiation and
their Interprotation". Dr. Abbott the Sceretary.of theé Smithsonian Institution has
been measuring the intomsity of solar rodintion for a number of yoors in different
parts of the world and elaims to have good evidence that it does not remnin constant.
It is expected that such varictions will be founf to have an eoifcct on our weather -
and that thoy may assist in moking forecasts for a week or morc in the future, Marvin
in his addreoss pointed out that as instruments ond methods of obserwvation have improve-
theso variations have diminished in value being hardly 1/3% from day to day. He point-
ed out tho difficultics in climinating errors due to atmospheric conditions ond to the
type of pyrheliom-cter used. Ho also showed that there is some cvidence of_nn annual
variation which would bs duc to terrestricl and not solar conditions. Two important
sourcos of instrumental orror arc due to the fact that some of the incident radiation
ig reflected and that some sky radintion as woll as dirsct solor radiation falls on
the instrumont. He described & new type of pyrheliometer now boing developed gt t@e
Woather Burosu which roceives the radiation in a conical rather than in a cylindrical
vostibule of small aperaturec., The incident radiation is eithor immediately absorbed
or after one or more reflections in the cone itsclf, ok

At the joint session of the geological soction of the Association and the

Eastorn Section of the Seismologicel Sociecty of Amorican Fathors
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JJacolvane Ropotti of 5t. Louis Urniversity presonted two joint papors, one entitled
“The Calaveras Valley, California Tarthquake of April 3, 1924" the other "The Crystal
Springs, California Earthquake of February 10, 1925, At the Heeting of tho American
acbronomical Socioty a paper of Fr. W.F,Rigge of Creighton University on the "Ocecult-
ation of Saturn January 28, 1927 vas read by titlo.

PUBLICATIONS,

Prouss's "Fortnishtly Review" for Novomber 15th, 1926 has a brief review of
“The Palms of British Indis and Coylon" by Fr. Ethelbert Blatter, a wolume of 600
rages with 106 full-page plates published by the Oxford University Pross. The publish-
crs claim that this is the first comprohensive survey of tho whole range of palms
found in British India and Ceylon including forcign specics which are groym thore for
ornamontal purposcs. Fr, Blatter of Swiss birth is a member of ono of the German
Provinces and has spent many yoars in Indin in missionary work and in Science teach-
ing at Bombay and has madc a spocial study of tho native palms, Whon India wes ag-
signed to the ld, N.Y, Provinco as a mission Fr, Blatter, if we mistake not, appeared
in our cataloguc as Vice-Rector of The Collogo of St. Francis Xavier's in Bombay.

Not being a Germen citizen ho vas not obliged to loave the country with so mony of
his Brethren during the war, Popular Asironomy for December has an articlc by Fr. W,
Riggo of Creighton Univorsity on the Lunar Appulsec of Decombor 18th.

The Mothomatical Monthly for Aug.-Sopt. 1926 hos an aerticle by Fr. E.C.
Phillips of Goorgotowm University on "Somoc Applications of Hathematics to Archi-
tecture",

The Journal of tho fAmerican Chomical Society for Docember 1926 has a review
of tho "Practicum dor Qualitative Anelyse fuer Chemiker, Pharmazeuton und Mediziner"
of Dr, A.Ochs by Fr, G.Coyle of Goorgetowm University.

We are indebted to Fr. Phillips for the following reforonces to Scisntific
articles by Ours:

Napior's Rods in China" by Fr. Louis Vanhec of Brussels in the Mathematical
Monthly for June-July 1526. pp. 326 ff,

"Double Star Measuros" by Fr. L.Gauchet of Shanghia in the Astronomical
dournal for Sept. 1926, No, 6.

"Seismology, Arctrospoct", by Fr. F,Tondorf of Georgetown University in tho 7S
dournal of the Vashington Academy of Sciences, 1926 p, 237. ff.

"Light Curves of YZ, VY, XZ and CT Carinae by Mr. ¥,%,Sohon, of Valkerburg,
in the Bulletin of tho astronomical Institutos of the Nethorlands for Oct. 1lth. 1926

The Southorn Supplement of "Tho tiley Bulletin for November 1926, among iis
pieturcs of Southorn Collefes and Univorsities gives a view of the large Bobot Science
of Loyola Univorsity in Now Orleans. Congratulations to our University of the South
on its progress.

We ilso wish to record Fr. Deppermann's article in tho Astro Physical Journal
for January 1926 in Some Studies of the Stark Effcct.

The Bullotin wishes all its readers a very HAPPY NEW YEGR.
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