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ment or observation of any kind in the domain of this wonderful 
science which would not forcibly appeal to us. Some beautiful 
experiments with a vacuum tube concluded the lecture. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.-The Observatory Syndicate have prepared 
a report with respect to the future work of the Cambridge 
Observatory. 

They are of opinion that in the present condition of Astrono
my provision must be made for photographic work, so that 
their inquiries have been directed to the discovery of the best 
scheme for rendering the Northumberland Equatorial available 
in connection with the project for a photographic establishment. 
The primary question as to the respective merits of reflectors 
and refractors for the photographic instrument had of course to 
be considered. On this issue there is considerable difference of 
opinion. For producing representations of astronomical objects, 
where great detail is required, reflectors are the most suitable. 
But where accurate measurement of the photographic plates is 
the object in view the balance of opinion seems clearly to show 
that the refractor is better adapted than the reflector. As it 
seems obvious that the work undertaken at the Cambridge Ob
servatory should be based on accnrate measurement the Syndicate 
have come to the conclusion that the refractor is the photo
graphic telescope that should be employed. They think it right, 
however, to draw the attention of the University to the kindness 
of Mr. Common who offered to make and present to the Ob
servatory a suitable silvered glass mirror if it were decided to 
employ the reflecting instrument. 

It may be well to add that the Newall Telescope is devoted 
in the main to spectroscopic work and further that this instru
ment having been made for visual observation is not adapted to 
the special photographic work to which it is now proposed to 
direct the energies of the Observatory. 

The scheme which the Syndicate suggest is that a new ob
jective of eighteen inches aperture corrected for the photographic 
rays be provided ; that the focal length of this should be about 
the same as that of the Northumberland objective, for which a 
new tube will be required; and that the two objectives, united 
as a pait· like the present instruments at Greenwich and Oxford, 
should be erected on a new mounting, under a new dome, in 
the building at present occupied by the Northumberland Equa
torial. 

It will be observed that, by this scheme, the Northumberland 
objective will still be useful for every purpose for which it has 
been hitherto employed, with the great additional aclvanta"'eS of 
an excellent mounting and a good clock work. For 
such observations of comets as have been previously made here 
can be conducted under circumstances of much greater conve
nience than before. As to the special work to be undertaken 
by photography, it appears to the Syndicate that for the present 
under the particular conditions in which work here can be con
ducted there is no subject so promising as stellar parallax. The 
Director of the Observatory desires to undertake a systematic 
search with the aid of photography for stars which have meas
urable parallax, and of course so complete an apparatus as is 
now proposed would be available for many other researches be
sides that just suggested. 

A preliminary estimate for the new telescope and mounting 
complete makes the cost £2450. To this must be added £soo 
for the new dome, and £150 for the measuring apparatus. If i 
£100 be added for extras this makes a total of £"3200. There 
is now a sum of about £ISoo in the Special Sheepshanks Fund 
available for the purchase of instruments. In view of future 
contingencies, to exhaust the Sheepshanks Fund would be un
advisable and indeed it would not suffice for the purchase of an 
18-inch equatorial. As such an instrument would contribute 
largely to the astronomical services of the Observatory the Syn
dicate think that an appeal to the public for subscriptions would 
probably be successful and such an appeal they are prepared to 
make. 

It is therefore recommended that they be authorised to ob· 
tain estimates and plans for a new instrument as above de· 
scribed. 

Dr. Hill, Master of Downing College, has been appointed a 
representative of the University at the International Medical 
Congress to be held at Rome next September. 
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SCIENTIFIC SERIALS. 

Anm-ican Meteorological :Journal, May.-The following are 
the principal meteorological articles :-J\Ieteorology as the 
phys1cs of the atmosphere, by Prof. W. v. Bezold. This is a 
translation by Prof. C. Abbe of the first part of an important 
parer from Himmel und Erde. It describes the problems 
wh1ch at present are the subject of theoretical investigation, 
and points out what new problems have grown from looking at 
observational meteorology from a theoretical point of view. 
Duringthelastdecade attention has been chiefly devoted to the de
velopment of the so·called convection theory, which is principally 
based on observations at the earth's surface, but which, at higher 
elevations, is found to have defects. It has therefore become 
necessary to try and connect this theory with that of the old 
trade-wind theory, which for several decadeE has been entirely set 
aside. More attention is required to observations made in the 
higher regions of the atmosphere, together with the application 
to them of the principles of general mechanics, as well as of 
thermo-dynamics.-Charts of storm frequency, by Prof. Abbe. 
The author has plotted in a tabular form the number of storm 
centres that pass over each quadrangular degree between lat. 20° 
and 49° N., and long. 99° and 63o W., deduced from the tri
claily Signal Service charts, from March, 1871, to February, 
1873· He states that the chart from which the table is pre
pared clearly shows that the storm tracks, which move from 
Alberta and Assinniboin south-eastward over tlte United 
States and then north-eastward towards the gulf of St. Law
rence, describe a system of parabolic curves whose tendency is 
to have a common point of intersection, and therefore a region 
of maximum storm frequency, in, or to the north-west of 
Nebraska.-Six and seven day weather periodicities, by H. H. 
Clayton. The author, who has studied the subjects of periodi
cities for several years, found a striking regularity between the 
intervals of many of the temperature maxima of the Blue Hill 
observations, and that almost all the maxima could be arranged 
in such a way that they followed each other at intervals of six 
or seven clays. He thinks that, for a large part of the year, 
forecasts of temperature, on the assumption of regular rhythmic 
oscillations, and a knowledge of the time of their beginning 
and ending, may be made for a week or two in advance with 
nearly as much accuracy as they are now made by the Weather 
Bureau for thirty-six hours. 

A11urican 'Journal of Mathi!matics, vol. xv., No. 2. (Balti
more, April, 1893).-The opening memoir is one entitled 
"Hyperelliptische Schnittsysteme und Znsammenordnung der 
Algebraischen und Transcendentalen Thetacharacteristiken," by 
H. D. Thompson (pp. 91-123). There are numerous figures 
and an index of contents.-On the determination of groups 
whose order is a power of a prime, by J. W. A. Young (pp. 
124-178), considers in some detail groups of the order specified 
in extension of the work on groups by Cayley (Am. :J. of Math., 
vol. i. ), Kempe (Phil. T?·ans., vol. clxxvii. ), Netto (Substitution
entheorie, pp. IJJ-7), and Kronecker. The author's aim has 
been "to presuppose no knowledge of the theory of groups on 
the part of the reader."-The third paper, the projection of four
fold. figures upon a three-flat, by T. P. Hall (pp. 179-189), is an 
interesting contribution to the literature of higher space, and the 
last page (190) contains a note on a geometrical theorem by 
C. N. Little. It gives a property of a Pascal line, and a 
Brianchon point of 6 gons formed in a specified manner. 

Wiedemann's Annalen der P!tysik und Chemie, No. 5.-0n 
electrical discharges : production of electrical oscillations and 
their relation to discharge tubes, by H. Ebert and E. Wiede
mann. This portion of the work investigates the manner in 
which the properties of the conducting circuit determine the 
sensibility of the discharge-tube when placed in a given position 
with regard to the terminal condenser. Among the conditions 
thus studied were the distance between the plates of the primary 
condenser, the D.P. in the primary spark-gap, and the fre
quency of the sparks; also the influence of bridges across the 
wire system, the D.P. required to make the tubes glow, and 
the effects of the presence of other glowing tubes in the field. As 
regards the last, it was found that if a glowing gas was present 
in a portion of the condenser field the distribution of energy 
was quite different from that in a homogeneous field; the tubes 
of energy were attracted towards the gas and passed through it, 
showing that thegns in the state of glow has a greater per-
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meability for the electric flux. -On the diffraction of light at the 
straight sharp edge of a screen, by Eugen Maey. This work 
was undertaken to test whether a certain diffraction phenomenon 
was explainable by the accepted theory of diffraction. The 
phenomenon in questizm, as described by W. Wien, consists in 
the fact that a finely-ground metallic edge, when illuminated by 
an intense white light, appears as a bright line from points deep 
in the geometrical sl1adow. A careful theoretical and experi
mental study of the phenomenon shows that the theory is 
competent to explain the fact within certain limits, but that the 
phenomenon is greatly influenced by small differences of excel
lence in the edges, a circumstance which has an important 
bearing upon the behaviour of gratings.-Absolute measure
ments on the discharge of electricity from points, by Julius 
Precht. In general, points may be charged highly before 
discharge begins. Lightning conductors require about IS,ooo 
volts, and the finest points 2500. Ultra-violet illumination 
favours discharge, whereas dust and flame gases diminish it. 
A bundle of equal points requires a higher potential than a 
single one. A point discharging positive electricity wears away, 
whilst a point negatively electrified does not.-Also papers by 
0. Wiener, J. von Geitler, M. Levy, A. Kosse!, and A. Raps. 

SOCIETiES AND ACADEMIES. 
LoNDON. 

Royal Society, '\fay 4.-" Further Experimental Note 
on the Correlation of Action of Antagonistic Muscles." By 
C. S. Sherrington, M.A., M.D. 

In a previous communication (Proceedings of Royal 
Society, February 1, 1893) it was stated that physiological 
contraction, and even mere mechanical tension, of the flexor 
muscles of the knee exerts considerable physiological influence 
upon the activity of the antagonistic group of muscles, the 
extensors. For instance, the elicitation of the "jerk" from the 
extensors can be rendered difficult for a time by appropriate 
excitation of the flexors, and can on the other hand be much 
facilitated by flaccidity or paralysis of the latter. 

In order to judge whether under these circumstances the 
briskness of the ''knee-jerk" varies directly with the degree of 
tonus of the extensor muscles, the rapidity of onset of rigor 
mortis, has been chosen as a guide to the degree of tonus 
existing in them before death. The experiments of Brown
Sequard and Hermann have proved that section of the nerve 
supplying a muscle delays the time of onset of rigor mortis in 
the muscle, even if the section is performed only shortly before 
death. There was therefore examined the influence of section of 
the motor spinal roots on the time of onset of rigor mortis, 
and a delay of onset of rigor mortis was thus produced. 
The delay seemed as considerable as after section of the entire 
muscular nerve. The effect of section of the sensory roots 
was next examined, and found to be marked retardation of 
onset of rigor ; the retardation was less if the spinal cord were 
previously severed in the region of the first lumbar segment. 
The effect of placing and keeping one hind limb in the pose 
most favourable for the elicitation of the "jerk" (knee flexed) 
and the other limb in the position in which the jerk is restrained 
(knee extended) was then investigated (always after previous 
severance of the spinal cord at the fir; t lumbar segment). On 
the side on which the knee had been kept flexed the onset of 
rigor mortis was delayed in the extensor muscles, whereas on 
tbe opposite side, wi• h the knee extended rigor was delayed 
in the flexors. It was inferred that the tonus of extensors is 
heightened by excitation of the antagonistic set, and con
versely. 

In regard to the mutual association of action of antagon
istic muscles about other joints than the knee, it had been 
noticed in an earlier series of observations that during excita
tion of the cortical areas of the when isolated 
movements of the pollex and hallux are being initiated, the 
movement of response obtained is often reversed by section of 
the peripheral nerve or nerves supplying those muscles which 
predominate in the movement obtained. For example, flexion 
can by section of the flexor nerve be at once converted into 
extension. Sometimes, however, . movement in the same 
sense, although diminished in force .and extent persists 
even after cutting the nerve to the predommant group of the an-
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!agonistic muscles. This indicates that in some cases there 
occurs, together with contraction of one group of muscles, con
comitant relaxation of the antagonist. This evidence of in
hibition of one set of the synergetic muscular couple during 
co-ordinate action induced by cortical excitation is in the case 
of the digits of comparatively infrequent occurrence. In the case 
of the eye muscles it is, on the contrary, quite usual. 

When, the external rectus muscle ol one eye (e.g., of 
the left eye) having been put out of action, the frontal cortex of 
the right hemisphere is excited, the eyeballs if previously 
directed to the right revert both of them to the left-i. e., the 
excitation which evokes contraction of the right internal rectus 
evokes also relaxation of the left internal rectus. Again, when 
the internal rectus has been put out of action-e.g ., in the left 
eye-excitation of the left frontal cortex produces, if the eyes 
have been previously directed to the left, an immediate move
ment of both eyeballs to the right, the left eye frequently 
rotating beyond the median primary position. Here the same 
excitation of the cortex which induces contraction of right 
external rectus muscles induces synchronously a relaxation of 
the left internal rectus muscle. These interruptions of the tonus 
or of the contraction of one antagonist concurrently with 
augmentation of the contraction of its opponent are obtainable 
not only from the so-called "motor" region of the cortex, but 
even more strikingly by excitation of the "visual area" of 
occipital region of the cortex. 

During volnntary movements similar phenomena occur, but 
appear less obvious than under experi!Ijental excitation of the 
cortex. Although inhibition of contraction or tonus is appar
ently so common a factor in the co-ordination of the antagon
istic lateral straight muscles of the eyes, these muscles occa· 
sionally yield good indication of synergetic contraction as well 
as co-ordinate relaxation. The mutual association of the two 
oblique muscles seems usually of the nature of concomitant 
contraction, not of contraction coupled with relaxation. On 
the other hand, the muscles which close and open the palpebral 
fissure appear to work altogether independently one of the 
other. In their case section of the particular peripheral nerve 
concerned in either movement is at once followed by total dis
appearance of the movement, and that without reversal. 

Although the cerebral cortex exercises inhibition so readily 
in the field of innervation of the third nerve, the dilatation of 
the pu pi! evoked by excitation of that portion of the cortex 
appeared whenever tested to be due to impulses discharged 
via the cervical sympathetic, and not to inhibition of the con
striction exercised vili the third nerve. 

May 18.-" An Experimental Investigation of the Nerve 
Roots which enter into the Formation of the Lumbo-Sacral 
Plexus of Macacus rhesus." By J. S. Risien Russell, M.B., 
M.R.C.P., Assistant Physician to the Metropolitan Hospital. 

(From the Pathological Laboratory of University College, London.) 

This formed the subject of a paper recently read before the 
Royal Society, in which the author described one chief type of 
plexus met with in Macacus 1·hesus, the main distinguishing 
features of which, as contrasted with the chief variation encoun
tered consisted in the fifth lumbar nerve root sending a branch 
to sciatic nerve trunk, and the obturator nerve taking its 
origin from the fourth and fifth lumbar nerve roots alone, 
whereas of the variations met with that which occurred most 
frequently was one in which the fifth lumbar root did not send 
a branch to the sciatic nerve, and the obturator nerve received a 
branch from the sixth !urn bar nerve root in addition to those 
received from the fourth and fifth lumbar roots. Between 
these two extremes all forms of variation were met with; but 
the upper limit of supply to the limb was always found to be 
the third lumbar root, and the lower limit the first sacral root. 

Excitat£on Experiments. 

The movement which results on excitation of any given 
nerve root with the Faradic current is a compound one made up 
of several simple movements ; while excitation of any single 
small bundle of nerve fibres, many of which combine to form 
a nerve root, results in a single simple movement, and not all 
the movements of the compound root in lessened degree. These 
single simple movements bear an almost constant relation to 
the nerve roots, the same movements being as a rule found in 
any given root, and such movements always bear the same 
relation to the spinal level. Further, each bundle of nerve 
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