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brightens (they are usually barely luminous), 
while that on the other side becomes entirely 
dark. For most pliysiological purposes a suffi-
I 

cient current is obtailled i f  C and C' are 80- 
watt carbon filament lamps and D is a 50-watt 

or the signal magnet disconnected. With this 
arrangement it is not casy for one careless stu- 
dent to upset the entire system, and he is 
easily located if he does. One lamp battery 
operates effectively a large number of signal 
magnets in series. 

When, as in worli- with the graphic method, 
it is desired to have an automatic record on 
the sinoked paper of the instant at which some 
ncrve was stiniulated, the arrangement shown 
at  the right in Fig. 4 is convenient. If,con-
sists merely of another lamp battery, induction 
coil and a double knife-edge switch. One blade 
of the switch is connected as a making and 
breaking key in the coil circuit, and the other 
as a short-circuiting key in the time circuit. 
Thus the interval of stimulation when the key 
i.; closed is indicated on the graphic record by 
the cessation of the movements of the signal 
magnet, and the time record recommences the 
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lanip. For some physiological induction coils 
(e. g., the IIarvard coil) if; is necessary, how- 
ever, to use larger 1;tnips (I20 watts) in C and 
C'. If  still more current is wanted two or 
more sockets can be screwed to the hoard on 
each side, connected in parallel and filled with 
lanips until the needed current is obtained. 
Fig. 3 shows the arra~lgemcnt of the sockets 
on the board. 

I n  Fig. 4 is sl~own a conreiiient methorl of 
wiring the cntire student laboratory for record- 
ing time. The figure shows at  the left the 
lamp battery and the clock. The latter may 
be placed either in series with the signal 
magnets or so as to short-circuit the current, a s  
i t  is in the diagram. The signal nlagtlets must 
all be arranged on the line in series, each with 
a short-circuiting key to be closed when the 
time record at  that place i:; to be discontinued 

instant the stimulation is ended by the re-
opening of the key. YANDELLHENDERSON 

YALEMEDICALSCHOOL 

A SIMPLE DEVICE FOR DEMONSTRATING TIIE 

TEMPERED SCALE 

THEdiatonic scale, consisting of a succes-
sion of eight tones and containing three inter- 
vals I m o ~ m  as " inajor second intervals," two 
known as "minor second intervals" and two 
('half-tones," is not adapted to musical instru- 
ments of " fixed pitch " (e. g., the piano, harp, 
elc.) for the reason that i t  does not without a 
mul t i l~ l ic i t~of keys (strings) allow of irans- 
positiun or change of keys. 

For fixed-pitch instruments, therefore, the 
scale is modified in thc following manner. 
First, an additional tone is inserted in each of 
the larger intervals (major and minor seconds) 
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of the .;?ale-thus breaking the octave into 
tvclve in.;iead of seven intervals, and second, 
the pitches of the various tones are so altered 
as to inalce the interval between any tm70 suc-
cessive tones the same. This scale is known as 
the scale of "equal tcmperamenf; " or briefly, 
the tcn~pered scale. 

The ('interval" betwcen two tones, as the 
terrn is here urcd, is the ratio of tht, pitch of 
the higher tone to that of the lower. It follows 
that  011 the tempered scale this ratio is the 
same for any two adjacent tones. The numer- 
ical value of this interval ir 1.05046, since the 
sun1 of twelve such intervals is 2, the nnmer- 
ical value of the octave interval. 

These considerations coupled with the fnn- 
damcntal lam of string vibrations, to the effect 

that, for a string. of given ~vcight and tension, 
the frequenc;y of a vibrating segment is in- 
versely proportional to its length, suggest a 
simple mrthod of fillding those string lengths 
which will give the successive tones of the 
tempered scalc. 

Draw two intersecting straight lines includ- 
j i ~ g  any convenient angle (see acconlpanying 
diagram). From the point of intersection lay 
off on one line any collvenieilt length Oc= L, 
on the other a Imgth OC -=-- L -+1.05916. Join 
the points Cc by a straight line. 

Locate the corresponding points B and r# 
and join by a dotted straight line. Row c lr~w 
the series Cd, ddn, De, etc., and the dotted 
series, parallel to Rc# and cC. By this means 
the points c#, d, d#, e, etc., are determined a t  
which a string of length L (= Oc) must be 
stopped to give the successive tones of the 
tempered (chromatic) scale. This will be evi- 
dent from the construction of the figure in 

which Oc/OC -OC/Od-=Otl/OD =etc., the 
value of tlsis ratio being 1.05046 by constrnc- 
tion. 

If this diagram is drawn on the top of a 
sonoaletcr, or a table-top across which a string 
is strctchcil, and bi*idges are placed under the 
string opposite 0 and c, it forms a conlplete 
finkcr boaril for runxling the major, ininor and 
chroniatic scalcs. 

Tlie device lends itself to the cfemonstration 
of the following relation.; : 

(1 )  Comparison of the major and minor 
scales. (2) Cornparison of the ma.jor and 
minor chords. (3) To show that on the tem- 
perecl scale any note may be taken as lrey note, 
and all scales arc c.rloally good. For  ihis pnr- 
pose choose any point as starting point, call- 

ing i t  pvillt 1. Number the points from point 
1 upward. Sound in succession the tones 
given by the string when stopped a t  points. 1, 
3, 5 ,  6. 8, 10, 12  and 13. (4) Comparison of 
just and ternpcrecl scales. Lay off from 0 on 
Oc lcngths equal to 8/9, 4/5, 3/4, 2/3, 
3/5 and 8/15 of 7;. Thc points so determined 
are those at which the string should bo stopprd 
to give the tones of the just scale. A glance 
a t  the board will now shorn to what extent 
eacli interval of the tempered scde is falsified, 

I;. B. SPINKEY 
IOWA C'O~,~>CGC8?'nrrE 

TITRCG STRh?VRCRRlr FUNGI WIIICTI CAUSE FRt-IT 

ROTS 

INmy investigation of strawberry troubles 
in Louisiana last year,= and late^ in a stlrdy of 
marliet berries in this state, I frequently found 
upon spottecl hcrries the fungi described bc-
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