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THE BULLETIN.

The Bulletin hrought a successful year to a close with the May-dJune

mumber and it begins a new volume with this issue. A good start was made last

F year, the printing staf'f was orzanized, and sufficient interest was aroused to
assure the permanency of the publicetion., A brief report of the work wes made

I ‘st the Baltimore Meeting of the .ssociation, and in particular the cooperation
of a group of Vicodstock theclogians in doing the mimeographing and mailing and
in contridbuting timely srticles was gratefully acknowledged. FPlans were dis-
cussed to lighten the purely mechsnical part of the work. The making of the
stencils requires the most time and pains, and experience shows that it is

) better to have those of esch issue made by the same individual. The Woodstock
men again agreed to do the printing and mailing, and volunteers were obtained so
‘that this year esach set of steneils will be eut by a different man,

Our mailing list has zrown. Active members of the Association have of
sourse the first right to receive the Bulletin. If any do not receive it regular-
ly we wish to be informed of the fact. We shall also be glad to send it to others
4nterested whether or not of our own Province, or any other Province. While many

B outside reviews are always dssiréus of increasing the mmber of paying subscrib-
ers and advertisers in order to meke sure of finen¢iml success, we st present
are looking especially for a larger number of readers whose interest will mani-
f'est itself by an oceasional contribution. Articles on recent scientific work,
on gcience temching, references to books and articles, seientific activites in
our schools, personal nctes, in short anything which will prove of general use-
fulness and promote intercst in science and in science teaching will be welcome.
Several of our schools are opening new science buildings or will do so in the
near future., Descriptions of theese will rrove very acceptable. Uthers have

. seientific societiss mmong the boys. Let us hear about them. Let each reader
t: consider these words asz addressed to himself personally and let him resolve to

>

sand at least one contribution during the year., Address all such communica-
tions to the Editor, Rev. H. M. Brock, &, J., Fairview, Concord Rd., Weston, Mass.

-

MIHE BALTIMORE MEETING.

: The third ennual meeting of the Zastern Section of the American
Association of Jesuit Scientists tock place at Loyola College, Evergreen, Balti-
more, on August 13th snd 14th, 1924. It was most successful in every way end
much enthusiasn wes shown., The misgivings whish some perhaps entertained that
Loyola would not be able to take care of all those attending the meeting were
soon dispelled. FEvery arrangement had been made for our comfort. Sleeping
quarters had been provided at the College and High School. The pleasant wes-
ther made it possible to serve lunch on the veranda and on the lswn. Father
- MeEneany and the members of his community were most sollicitous in attending

- %o the wants of all. Father M. J, Ahern presided over the general meetinzs
the Vice-presidents presided over the sessions of their respective sa;t;ons.
e were 55 members in sttendance including a delegation of fommer professors
(Reprint)
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science and mathematics now at Woodstock. Revarend Father Provincial was
‘unable to attend but sent a splendid lstter of encouragement. Father Slocte-
meyer of 8t. Louis University represented the Central Secticn of the Associa-
tion, He gave an account of his own orcenizetion and its work. A goodly
number of interesting papers were read and discussed. The complete progrem

and abstracts of the papers will soon appear in the Proceedings. All sessgions
were held in the new Science Building the munificent gift of Mr, George C. Yen-
kins of Baltimore. This fine new structurs, an ornament to the new'Loyola,

has just bsen completed and most of the membere enjoyed their first opportunity
of inspecting its excellent class rooms snd laboratories. A pleasing feature
of the first day's meeting was a reception tendered to the venerable Mr. Jen-
kins, the donor of the building. Fathers Ahern and Coyle expressed the Asso-
‘eiation's appreciation of Vr. Jenkins' generous gift which will not only contribute
mueh to effective science teaching st Loyola but will alsc prove an inspiration
to science temchers throughout the Provinse. How few benefactors we have had of
the type of this noble Baltimore gentleman. 'e are but following the traditions
of the Society in paying duse nonor to one who has contributed a part of his
wealth and consecrated 1t to the cause of Catholic sducation. Wr. Jenkins'
graceful speech was listened to with much interest.

The business of the mesting left little leisures Iowever some of the
members found time to pay & briaf visit of inspection to the Purification Flant
of the Baltimore Weter Works. It is worthy of mention that the Central Scien-
tific Compeny of Chicago considered the meeting of sufficient importance to
‘gend = representative with an exhibit of some of their more rscent apparatus,

The election of officers for the coming year took place at the past
gession. PFather H.J. “hern of Hely urocv was again elected president, and Mr.
JuB. Muenzen general secretary. The following were clected vice-presidents and’
secretaries rasPectlvelj of the various sestions: Biclogy, Father C.E, Shaffrey
of Boston College, and Mr. H.C. MacLeod of Fordham University; Chemistry, Father
G.L. Oovle and Mr. V.A. Gookin of Georgetown University; Mathematics, Father E.C.
Phillips of Woodstock, and Mr. G.A. O'Donnell of Jeorgetawn University; Fhysies,
Father H.M. Brock of Weston, and Mr. J.P. Kelly of Woodstock. Father Brock was
again appointed Editor of the Bulletin.

SCIENCE SUMMER SCHOOL.

After two sessions in New York State, one at Canisius College, Buffalo,
in 1922, the other et Fordham University, New York City in 1923, the Seience
Summer School returned this year to holy Cross, Vorcester, Mass., where it has
&0 often carried on its work in the pas The sessions bezan on July 22nd and
ended on Aupust 11th with clasces every day except Sunday. Father H.C. Avery
had charge of Riology, assisted by lr. D.V. MeCauley., TFather M.J. Ahern gave
Instruction in Chemistry, Fathers Brock and Deppermenn had charge of the work
in Physics, the latter giving a series of lecturss on the structure of the atom,
relativity and other qusstions of modern physics. Father J.L. Gipprich gave
dinstruction in Analytic CGeometry, and Mr. F.W. Sohon in the Calculus, Through
the good offices of Fathsr Ahern & number of interssting scientific films were
shovm., DBesides our owvm science professors there wus also one representative
from Chnade. The scholestics teaching the sophomors and freshman classes in
our collezes had their surmer work at Holy Cross at the same time. During the
summer sehool, on the Faast of 5t. Ignatius, Father J.N. Dinand suceeeded Father
Jid. Carlin as Rector of Holy Cross.

.r.ﬁQMP&RISOH OF TWO METHODS OF MEASURING ANTERNA CAPACITY.
The object of this experiment was to compers the capacity of an an-
_measured by a comparison methed using a ballistic galvanometer with its

]
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By putting this in the wave-length for% and solving for C, we have
i
c =

356 L x 10%

where 1 is the wave-length in meters, L the inductance in microhenrys, and C
the capacity in microfarads. The wave-length is taken from the asdvertized
values of the several large broad casting stations within sast range of Wood-
gtock and the inductance caleulated from ths usual solenoid equation

4"2 al
b x 103

L=

(3

where n is the number of turns, a the radius of the coil, and b its length, both
in centimeters. This is the nomenclature of the Signal Corpd Handbook, "Fhe
Principles Underiying Hadio Cummunication,” which also gives the values for

the shape factor K as a function of the ration 2 a/b. The inductance coil used
ifi this experiment was wound with no. 26 S8.C.C. wire on a card board form and had
8 dlameter of 13.9 cms,; this was made the primary of a vario coupler, the sccon-
&ary of which was connected to crystal detector. The distributed capacity of the
inductances was found’ by experiment to be negligible for our purposes. Tuning
was done entirely by tn-:s, and was done entirely by taps, and was naturally not
very sharp. Lowever, despite the many quantities enters ing into the calculations,
the following velues Por the capacity of a small antenna were obtained.

STATION WOAP WRC wayY WBZ KDKA
ANTEINA CAPACITY 0.00032 0.,00028 0,00033 0.00042 0.00046 mf.

These values are averages of two readings from WBZ and of four frem all the
others; the maximum was 0.00063 from KDKA, and the minimum was 0.00022 from WRC.
A1l these figures are al least of the same order of magnitude and agree very well
with what the books pgive as the antenne capacity of small antennas such as this
one. As this antenna was not convenient to ths ballistic galvenometer, another
one (slightly smaller) was put up near the physics lahoratory and the following
walues for its capacity were found in the seme way:-

Staticn WCAP WRC. TeY WBZ KDEA
Antemma Capacity 0,00031 0.00035 0.00032 0.00046 0,00047 mf.

The capacity of this antenna was now measured with the ballistic galvanometer
by compsrison against a standsrd mica condenser of 0,06 mf. capscity discharged
Ainto the galvanometer through a shunt of 5. The E.XM,F. wes sbout 40 volts, supplied
by 2B batteries. As no regu]ar discharging switch was aveilable the contact time

- was kept uniform by throwing the switeh through the discharge position by mesns
of a weight dropped from = constant height. Runs were nade on dry days and on
reiny daye te see if any difference was noticeable:-

Antenna Capacity Dry day Rainy day
(small antenna) 0.,00022 mf. 0.00075 mf.
0.00061 0.00032

1
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ey The capecity of the large antenna over the Main House was measured in the
. same way with the following results:«

Antenna Capacity Dry dey Reiny day
(lar;e antonna) 0.00089 mf, 0,00096 mf.
0.00161

~ Setting down the averages from both methods snd using only the dry weather
values for the capacity, we have

] Antenna Capecity Calculated By Comparison

' (small antenna) 0.00038 mf. 0.00039 mfs

)

] Considering the many wariables entering into the celeulations and the

! coarseness of the tuning, the agreement is very satisfactory. It is seen that

] aeven the values given by the camparison method are none too accordant among them-

gelves. It may be that slight atmospheric conditions are responsible, since by

! the use of the "automatic" discharge switch the galvancmeter throw with the stan-
dard condenser could be checked to 0.2 mm. easily. It is elso epparent that the

I capacity values are larger for the higher freguency waves than for the lower,

F which may be due to errors in the shape factor K for very flat coils, such as
were needed here te tune in such waves.

' An attempt was made te caleulate the ecapaeity of the large antenna by the
use of the measured inductance, but the external capacity wes too large to per-
mit any tuninzg at all worthy of the name, It is well knovn that s smaller an-
tenna makes for sharper tuning, but we have not run across the mathematical

| reason for this; perhaps some of our readers ean help us out, The eguation for

b the impedence pives usy

]

1
ZZZWnL -
2 nC
]
and the condition for sharp tuning seems to be a large value for-dd. ¢ constant,
| using the conditions obtaining in our experiment. Since however,dl the quantity
: QZ/BL in this case is a constant, it is not clear why the walue of the external
capacity should mske any difference in tuning.
| By differentiating the rescnance equation itself we get
dl 942¢/ C

a /T

which makes the slope of the curve sotudly greater for inereasing values of Cs
Obviously this experiment is only a start; if enyone wished to carry it fur=
ther it would pay to use a straight vacuum tube detector (non-regenerative) in-
stead of the crystal, and to apply the measurements to the many C.W. stations that
send only code end whose wave-lengths are fairly close to their published values.

F. W. Power, S.d.

PERMALLOY. .

Some time ago it was discovered in the Bell System laboratories that
oertain nickel~iron alloys, when properly heat-treated, possess remarkshle mag-
netic progerties. The most startling results were obtained with alloys of
approximately 80 per cent nickel and 20 per cent iron, whoaé:peﬁmeaibilitiee at

(Reprint) :
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small field strengths are many bimes greater then sny hitherbo known.  $a_g;1oys
of this approximate compocition was given the namé 'permalloy' to stress its
most remarkeble characteristio, permeability.

1. Process of Manufacture:- . !
&) Compositions- A typical analysis sives the following:- Nickel 78.28 pet.,
Zron 21,36 pot., Carbon 0.04 pct., Silicon 0,03 pot., Phosphorous only a trace,
Sulfur 0.035 pct., Manganese 0.22 pet., Cobalt 0.37 pet., Copper 0.10 pet.
b) Effect of Impurities:- The preserce of elements other then nickel and
iron is ©f course to be expe:ted alter any practical method of preparation. To
determine their effects, semples were prepared in which the usual impurities were
present in various proportions., It was found that their presence does affect the
permeability of the mlloys and that sarbon is especidly harmful. Since, however,
the wariations prodused by slight changes in heat treatment are very large com-
pared with thoss due to small quantitiss of impurities it was found unnecessary
for most purposes to requirs higher purity than that indicated in the analysis
ahove given,
~ ¢) The Manufacture:- The samples for lahoratory study are preparsd by melting
the purest commercial nickel and Ameo iron of the ahove composition in a silica
arucibls, using a Northrup high-Prequency induction furnace, For laboratory pur=
poses the billets (usunlly about six pounds) were reduced through the forms of rod
and wire to the final form of tape 3.2 mm. wide and 0,15 rm. thick. Thin narrow
tape is particularly adapted to uss in experiments involving heat treatment, sinoce
it possesses s high ratio of area to volume and is easy to manipulate. The entire
nisksl=iron series can be worked if care is taken; hence samples of same size,
shape gnd condition could be ad for somparison purposes,
The heat treatment of permallcy is of the utmost importance. To develop
tts maximum initial permeability it must be cooled not only through the proper
temperature ranges, but also st the proper rates. The uss of the thin fape se-
ctires fairly uniforn treatment o the whole volume so long as the cooling is not
too rapid. Fertunately the best cocling rate is not much different from the normal
rate of cooling in the open air. Temperature changes below 300 degrees C. have
very little effect unon the resultant properties of permalloy, but the rate of
ecoling from just above the magnetic transformation temperature down to about
800 degrees C. is tha corntrolling factor. The laboratory samples are best treat-
ed thus: They are first heated to sbeut 800 degrees C. for an hour and allowed
to sool slowly, bsing protacted from oxidation throughout these processes. They
are then reheated to 600 degrees C., quiskly removed from the furnace and laid
‘upon a copper plate which is at room tempsraturs.
By careful explorationin the beginring with various samples, of varying
| percentages of nickel and iron the region of about 80 pet, nickel and 20 pet.
] iron was first located as the one most promising in high initial permeability,
' and then the best heat treatment for this composition was found. Keeping this
treatment unchanged, the best composition was again loecated, and found to bs shout
78.8 pot. nickel, 21,5 pet. iron. There is a meximum temperaeture in the equili-
brium diagram of this binary at about 70 pet. nickdl It was at Pirst thought that
L maximum permeability would also be found here, but careful testing showed that
this view was erroncous. '
E 2+ Method of Permeability lleasurement:-
~ ~ Most ol the measurement s were made in a ring parmeameter &f special design.
The ring sample ls prepared by winding twenty or more turns of the tapearound 2
disk about 3 in., in diameter. The disk is removed, leaving & spirally lsminated
?igs;vith o rectangular cross seca%on ofs hoqt 3.2 mn. by 6 mm. A single messive
copper econductor is linked with this ring, and constitutes also the sezcndary ofa
transformer whose primary windine forms one arm of an inductance bridge. From the

bridge measurements and the dimensions of the ring, the permeability of the latter

A
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may be readily computed. For most of the measurements a ll2-cycle alternating
current was used, permitting the use of telephone receivers in adjusting-tha*bal—
ance of the bridge. The bridge method is particularly adapted for the measure-
ment of permeability in veryweak maznstic fielde since emplifiers may readily be
used to increase the delicacy of the hridze sdjustment to almost any degree de-
sired. In the test program measurements with fields of 0.002, 0,003, and 0.010
gauss were included, and on the graph of permeability ageinst magnetizing field
strength the straight line through these points has been extended to field
strength zsro. The permeability read from the graph at this point was called the
'initial permeability' of the sample.

The form of permeameter used is especially adapted to making measurements
guickly and with minimum handling of the sampls, since it makes use of a single
magnetizing turn. The ring is laid on suitable insulating supports in an annular
copper trough, and placing the copper cover on this trough completes the electri-
cal circiit. In a modified instrument, the 'hot permeameter,' provided with a
heating device, permesbilities may be messured from liquid air temperature up to
about 1000 degrees Y, without altering the position of the sample.

3 The Peculiar Chargcteristics of Permalloy:-

&) Initia) Permeability:= [he largest value for initial permeability of per-
malloy at room temperature so far found in the ring permeameter is about 13,000,
more than thirty times the corresponding value for the best soft iron. How extra-
ordinary this is may be appreciated by considering that this material, although
it has a saturatior velue of magnetic intensity comparable with that of ironm,
approaches magnetic saturation in the earth's field. Unusual caution must there-
fore be exercised in measurinz the proverties of pemmalloy to proteet the sample
from the influence of stray magnetic lields.

The following disgram (Figure 1) shows the values of initial permeability
in similar ring samples of permalloy and of annealed Armeo iron, and small por-
tions of the corresponding m-H curves from which they were obtained, lotice that
two diagrams are needed, so wvnst is the dif'ference of initisl permeabilities.

T b) Saturation Values:- The magnitization of permallby at saturation was
measured and it was found that it was not sensitive to heat tremtment. The sat-
uretion values of magnitization per grem-atom are known to wmry almost linearly
with composition throughout the nickel-iron series, from 222 for iron to §9. for
nickel, The valus 84 which was found for the 78.5 per cent nickel alloy is there-
fore not abnormal.

¢) The magnetic characteristies of heat-treated ring semples of the ssme alloy
have also been determined through a wider range of field strengths by ballistic
methods. TFigure £ shows the enormous suscsptibility of permalloy in the wesk
fields so important in communiecation engineering. Figure 4 carries the compari-
son to 10 gauss showing that Armco iron has a larger saturation value. #“igure 6
shows the surprising difference in hysteresis loops, carrisd to a maximum irduction
of 5,000 maxwells. The area of the permalloy loop is only one sixteenth that of
the loop for soft iron. Figure 7 shows the m-B curves lor these materials. The
maximum permeability here showm, 87,000, which is not exceptionally high for per-
malloy laregly exceeds the highsest values obtainable in silicon steel and of course
ogeurs at a much lower flux density.

d) Other peculiarities:- Barly in the investigetions it was found that heat-
treated pemalloy is sencsitive to strain, and the routine measurements were so
conducted as to avoid this disturbing effect, Studies on the effects of strain
upon permesbility mnd electrical conductivity in straight samples, and of the con-
verse effects of magnetization upon dimensions and conductivity have been under-
taken. They have not yet been completed, but it can be stated that these effscts
are larze in comparison with the corresponding effects in hitherto awvailable mag-
netic materials.

(Reprint)
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8o long as the elastic limit of the material is not exceeded the effects
;&truin are rsproducithle end disappesr when the strain is relieved, The i
&1 py'magnltization, however, show the expected hysteretic properties. 4s '
an example of the magnitude of the sffsots producible it may be stated that bs-
tween its velus in the unstrained condition end sbout one tenth that value, the
initial permeability of a hsat-treated strip of certain of these materials ocan,
gysgh&'mefa-vnriation of strain, be adjusted to any value we may for the moment
desire.
- The range through which the conductivity can be similarly adjusted by strain
is much narrower, the maximum reduztion being mbout 2 per cent, which, however,
is a larges effect compared with that found in other metals., The effect of magneti-
zation in reducing conductivity is as much as 2 per cent for fields of the order
of one gauss, &8
Since the effects of tension on permeability is in some of these cases so
marked, it seems surprising that the only rsported study of the convarse effect,
that is of magnetostriction, indicated a zero value within the permmalloy range.
This study was that of Honda and Kido, in 1920; but it should be noted that thgir
alloys had received different treatments than those studied in the prsssnt papers
Preliminary results on permalloy indicate that under usual conditions of experie
ment, heat-ireated 78.5 per cent nickel alloy exhibits larger magnstostriction
than does iron.
4, Uses of FPermalloy:- 3
n)’ﬁﬁb of the most important uses of permalloy, and the one that the investi-
gations of the Telephone Company's laborstory were chiefly intent upon is that of
long distense telephony and of submarine cables.
The so=called '"telsgraph eguation' reads:-

i

KL/® + a®o/at® + KR + do/at = a%o/dk?

Vhere K = capacity per unit length, T = ratic constant, L = inductance per unit lengthj
. R = resistance per unit length.

Attenuation, distortion, ete., sll arise Prom the troublesome second term, Hence
Af we make the first term very large in compzrison with it, we shall be performing
-gn.inesttmable service to telegraphy. L is the self-inductance of the wire per
unit length, snd L = 1/2m'l + L', where m' ‘= permeability of material of wire,

1! = 2 m log (b/a)s In our case m' and hence L is large. If the wira is suffic-
;iagtly_thin in comparison with its distance from other condustors, the seélf-
induction L per unit length becomer identical with L- = /%, where k = diel,
const., and m = permeabllity, Lence we have the relation KL = Im. Tow the per-
meability m of permalloy is very large; this therefore increases the value of

KL and therefore the value of the first termm of our telegraphic eguation in
samparison with that of the second, and hence there is a great reduction in the

. effects produced by the second term, attenuation, distortion, ete. (Cfe pp. 504
vand 446, Jeans, Llect. and Magnet.). :

b) Bince the effsct of magnetization in reducing conductivity is as much

B . &8 2 percent for fisld of the order of one gauss, for permalloy, this makes it
‘easy to measure the earth's magnetic field to within about 1 per cent by find-
nl‘;iﬁg“the strength of the opposing field necessary to give a permalloy strip its

~ max: conductivity. So write Arnold end Elmen in their paper.

It is interesting in this connection to quote the abstract of a paper read
by S, R. Williems of California Institute of Tech., read at the Pasadena Meecting
" of the Am. Phys. Soc., May 1923

l %Tn studying the Joule magnetostrictive effects in nickel it was found that

nickel rod wes demagnetized in the presence of a steady megnstis field,

(Reprint) - 5 - ol
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e rod wes always found to be magnetized in the direstion of the extransous
2 even for extremely small fields. This observation hes led to the follow-
hod for determining the earth's field. A short nickel rod is surrounded
£ owo small colls and set in the magnetic meridian. By one soil a steady
f mgnetic field is maintained and through the other is rassed a decreasing
~ elternating current for demegretizinz purposes. INear one end of the nickel rod
j_ a magnetomstor n=edle is suspended. The rod is demagrnietized in various steady
~  fields opposing that of the earth's lield, until zero deflection is obtained.
LAt this point the opposing field is just equal to the earth's field. The method
is very sepnsitive and scourate. A emall form may be attached to a surveyor's
" bransit, usinz the compass needls as the magnetometér needle. 4his combination
‘enables one to determine all the components of the earth's magnetic field."

(to be continued)
Rev. C.E. Deppermann, S.J.

‘SOME NOTES OF INTEREST.

The ﬁurora_ﬁg?ptrum and the Upper Atmosphere:-

Professor A. Vegard, of the Univeresity of Christiana, nearly fifteen
YBArS ago, upon examination of ths aurora spectrum, found that all the lines
could be identified with known lines of Witrogen, except a green line at 5577 A.,
and three other faint lines or bands. 9ince there was no trace of any lines
from Hydrogen or Helium, Vegard considered thgt these lines must come from
Mitrogen, which, however, was in some abnormal physicel state. Finding that an

electrified atmosphere in a highly ionized state could not exist in the formm
‘of ordinary gas, he assumed that [Nitrogen at very low temperatures was condensed
into clusters or small crystals.

To test out this theory, Professor Vezard has been conducting a series
of experiments in Ksmmerlingh Omnes' Leboratory in Leyden, where he has been bom-
barding solid Nitrogen ( formed on & copper surface cooled with liquid Hydrogen)
with cathode rays, end photographing the resultant spectrum from the liitrogen.
fihen the cathode rays had p high potential, amround 700 volts, the typical aurcra
‘spestrum was exeotly reproduced by the zlowing Kitrogen, the agreement balng :
mot only in ths green line E577 A., but even in the blue and vieclet parts of the
spectrum, Then the cathode ray bombardment was stopped, the solid Fitrogen
Layer remained luminous for more than fiver rmirutes, which agrees with an after-
glow of about the same duration cbserved mactually in the aurora. These experi-
ments seem to prove conclusively the validity of Vegard's theory that the
gurora is due to the bombardment of sclid Nitrogen erystals in the upper regions

- of our atmosphere by cathode rays, from the sun, varticulsrly from the regiena
surrounding sun spots. (Cf. NATURE, Mey 17, 1924,p. £16.)

o A
-
L
"

-

o
o Astronomers who are interested in the suppesed slsment nebulium which
} rhaa beeri postulated to explain some lines of unlnovm orizin in the speatra of

~ nubulae, should read the article by Harvey B, Lemon of the University of ch;t.egga,
Sdn FATURE, May 24, 1924, F. 764. Dr. Lemon's article makes it seem highly '
prodatle Ehat those lines may be after all only lines coming from ionized Baiiw. ‘

?@ua‘X-Ray Reflection Obtained.

~  Hecently A. H. Compton (Phil. Mag., June 1924) end H, H. Strauss =
5 July 19, 1922) have been sble tec obtain tetel reflection of the true =
om glass, in full accord with Lorentz's caloulated index of refraction.

8ys, i.e.
¥ mz1le- naz/E 1I'1W“
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ctober, 1924, page 11.

Innmher of electrens per unit volume, w = mass of elegtron, e = charge
n, v = vibration {requency of X-ray. ~The critical glancing angle is

sin 8 =/ 2(1-m)

ﬁg&g'lengths that Strauss reflected were about 1 fenrstrom unit in Length
reflection was obtained at angles of sbout &', 8', 10", 12'.

”

[
w B

vy of Vacuum Discharge.

«J. Thomson in the July, 1924, number of the Phil. Mag., gives an
nt new theory as Lo what reslly tal'ee nlace in the wacuum dissharge.
The theory may be summed up as follows;- Fositive ions, on striking
cathode, emit radiation, which, falling on the cathode, causes a photo-
e emision of electrons from the cethode. *“hese electrons emittsd in

aarh-ia S S b= Rl

‘way from the cathode acquire a high speed, and cause the molecules of the : :
;0 emit a second radiation., which in turn ionizes the molecules it en- ”
8. The recombination of the ions sc produced constitutes the negative !

On this theory, the difference of potential between a point on the dark :

c¢e and the negative glow is proportional to the square of the distance of :
point from the inner edge of ths glow, which has been found to be the case e

Father C. E. Deppermanne

ORTANT MERETING OF OURS IN ROME.

. A meeting is to tuke place this fall in Rome of delegates from various 1.
nees of the Society for the consideration of a number of questions bearing :
science and philosophy. It has the cordial aprroval of Very Reverend Father
ral who has commissioned Father Aloysius Gatterer, Frolessor of Cosmolegy,
it Physics and Chemistry at Imnsbruck, to arrange the progrem end attend to
B8gary details. The remarlable progress of tha physienl end naturel scien-
in recent years has given rise to a number of sabstyuss problems. JMany of

886 seem at first pursly scientific but they nervertheless have an important
mg on philosophy. There are for example problems comnected with evolutien,
‘thﬁary of reletivity, and the slectron and quantum theoriss and their rela-
n to the constitution of matter. A frank discussion of these questions by
gnternational gathering of Jesuit scholars is very timely and cennot but

'd 1ight and guidance to our .rofessors snd liriters. Doubtless an attempt
be meds to rsach s common visw-point on some of these vexed topics whizh

I be both scientific and in kesping with sound ghilosophy. Father B, C.
[11ps of Woodstock, and Father J. L . Gipprich of Georgetown are the dele-
from our Pravince, Hie hope that they will give us some account of the
and of the:r experiences on thair rot urn. Father Phlllips also plansd

_& Prom Sept. 24 to Upst, 8, ha receivaa an iqvitntlon to this meating
Dr, William Bowiz, chief of the Division of Geodsy of the U.S. Coast
latic Survey who iu the President of the Section of Geodesy of the Inter-

-

Father John L. Sipprich, formerly Professor of Physies at Georgetown, A
appointed Director of the University Observatory. The Bulletin wishes =
success in his new work. fhile in Rome he will have an opno“tunlty
1ith Father J. Hagen one of his predecessors at Georgetorm and now
= of the Vatican Ubservatory. Ye hope that he will be able to visit some

-, (Reprint)
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October, 1924

ncipal Buropean Observatoriss on his way home in orde
£l L g r to :
 the work they are doing. = got in

e = R ———

Some of our rsaders may not have henrd that for the Pirst time all

- and s'econd year philosophers of the Marylaend-New York Province ineclud-

_Fégio Novae Anglieses are now domiciled at Fairview in Tieston, Wass.

he last yoar's faculty, Father Mahoney is now at Woodstook, Father Callagher
the lMission Band, and Father Keyes is teaching at Hoston College. Fathers

it Jo Brosnan and Callahan came up from Woodstock. Chemistry, Biology

Physics are being taught as last year in Bapst Hall. Considerable appara-

ind chemical supplies were sent up from Woodstock. Ths plans for the new

@1;5“0311 for an excellent, up-to-date science department with two large

ure rooms having raised seats and all conveniences, laboratoriss, prepara-

‘rooms; etc. Ground was broken last spring and a bout a third of the total

ant is now under construction and is to be rendy for cccupancy next summer

the latest, Tiork is golng on repidly now with the present fine Pall weather.

gr B. P, Tivnan, under whose wise and inspiring guidance Fordham University

meh rapid progress during the past six years, became Rector at the be=

of September succeeding Father F. J. MeFiff the first Superior.

TELESCOPE AT WOODSTOCK.

Last June the small old equatorial telescope in the Vooudstook Ob-

story, femiliar to generations of sclolastics, was replaced by a larger

sament with improved mount snd clock drive. The objective has a diameter

gomething over four inches and was made either by Clark or Brashear. lhe

% was made by Varner and Swasey of Cleveland wheo designed and constructed

the mounts of some of the world's largest telescopes, such as those of the

y. Yerkes, mnd liaval Observatories. Father Phillips ersctad the telescope

p old conerete pier whiech had anew top put on. The instrument fits

7 in the dome. It was used during August to observe the planet Mars at

. opposition. The observatory has been much improved by the electric light

" which was installed last year.

IT SCIENTISTS FROM EUROPE VISIT THE PROVINCE.

. Father Aloysius Cartie, Director of the Stonyhurst Ubservatory, and

her Gianfranceschi, Professor of Sciencs at the Gregorian University, who

nded the Meeting of the British Association for the Advancement of Science

foronto last August visited several houses of our Province. Both paid flying

pisits to Weston to see the new house of philosophy. Father Gianfranceschi wes

delegate to the Centenary Celebration ofthe Franklin Institue in Phila-

o Our resders will remember that he wns the delegate of the Holy See

conference of the Leagus of Naticns on the reform of the calendar. He

- - ———

PUBLICATICLS. |

b Mr. F. W. Powser of Fordham University calls attention to the follow-
reference in Chem. Absiracts, "The Constitution of Matter end Eylomorphism,"
e Jacobs, in Recueil des Travaux Chimicuss de Belgique et dss Pays-Bas,
» 809-613, (1923). This is apparently a philosophical paper. Ferhaps some
readers can tell us where this review can be consulted or purchased.

Father H. A, Judge, cne of our Chaplains on Welfare (Blackwell's)
has a leading article in the Radio World for Sept. 13, entitled

88 Set Works Loud Speaksr," and another article in the same review
e 20; on the "Tubeless AF Amplifier,"

e (Reprint)
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also in Science Abstracts, 1925 xxvi, p. 239, _It was found that the
iation constant of atngl al ohol wes 2,89 x 1016, and that the fraction
ciated was 1.0 x 10~%, These results are based on the assumptions, neither
1y acourate, that all the corducting bodies present ere the ions of al-
gnd these consist of H and €,H,0; the value found for the degree of C
tion may hence be ronsiderahgw too high.

|| “"'l 4
..i
-October, 1924, page 13. '
?;Hr. G, J. Shiple sends us the following references to chemical 'E
“Absolute Ethyl Alcohol," by E. Xnesht and E. ¥. Muller, in the Jour,
o Chem. Industry, 1924 xliil, Pe 177; mbstracted in Chemical Abstracts, i
L, i, 2494, Rccordinv to these authors ethyl sleohol can be .readily |
drated by distillation f:om a mixture of alechol, glycerol and water, K
Chemical Abstracts for the details.) a3
"Degres of Ionization of Ethyl Aleohol. TI. From Conductivity Methods", L
' S. Danner and J, H, Hildebrand, in the Jour. Am. Cme. Soc., 1922, x1iv, b

_ "II. From E.M.F. Measure=-
" ibid, p. 2832. The dissociation constant of ethyl slcohol inte H and 5
), jons 15 caleulated to be 7.28 x 10~ O, the fraction dissociated beinz 1.6 -

MTonization of Aleohols, " by R. J. Willisms and R. W. Truesdail, in Jour.

. Jhem. Soc., 1923, x1lv, 1348, sbstrazted in Science Avsiracts 1923, xxvi, S589.
results indicate that RlthOl is about 8 per cent as highly ionized asﬁwntar.

are of the method of determination, however, renders this result too

Dther investigetions by the same authors shcw that alcohols ionize only

VR, i.e. as feeble acids.

MH Ton Concentration," by E. Darmois, in the Jour. Phys. Radium, 1923, iv,
3 and abstracted in Chemical Abstracts, 1924, xviii, 1935, It is a systematio
fow includinz most of the more important work of Padeit yoears, dealing with
theory, methods of determination, and its application to various problems. b
eleobrometric and colorimetric methods are described in detail and contrasted. '
Y.

When ordinary friction tape is being pulled of its roll in a dark

a sort of phosphorescence is seen at the point where the tape is “peeling 'J

‘Has any one an axplanation for this?

' : F. W, Power, S, J.

ECTION.

In our Kay-June number we referred to & note in SCIENCE which stated

Pathers Licent and Te!lhard had discovered some ancient human remains in

s+ It wes possibly taken from NATURE. At any rate Father Deppermann sends

the following pararra*h teken from NATURE for May 31, 1924,

UNATURE, for May 31, 1924, prints the following sorrechionse

"In KATURE, of “esruarv 9, p. 204, we quoted a newspaper correspondent's .

of the dissoveries of Fathers Licent and Teilhard in the Pleistocena (L)

& Oof China. Fether Teilhard now writes to correct some misapprehensions

‘ageount, remerking especially that no remains of human skeletons of
ene age have so far been found, Several TFalaeclithic floors, however,

' ked quartzite and the remains of Fleistocene mammals, HBVE been

s« The small horse referred to is appersntly a hemionus or wild ass, i
similar to that still living in Tibet.' "

i i S s S O A A 5. W S 9 P
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