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run in a conduit between the tracks, and the cars make connection 
with it by a grip passing through a slot in the conduit. There are 
several objections to this system. One of the most serious is the 
initial cost, the conduit alone costing from $50,000 to $80,000 per 
mile of single track. T h e  conduit must be made large, it is diffi- 
cult to clean, the pressure is liable to distort ~t and close the slot;  
its depth -varying from two to three feet- is liable to interfere 
with steam, gas, or water pipe. A break in the cable will suspend 
the  entire traffic on the line. A brolten strand is apt to foul the 
grip and pile one car on another, as  has happened in Philadelphia. 
T h e  efficiency of the system is not over twenty to t\venty-five per 
cent, while to guard against accident the engine outfit is usually 
from two to four times that required at any time. Any extension 
of a cable line is expensive because the length of the cable is fixed. 
T h e  speed of the cars is limited to that of the cable, so there is no 
chance for them to catch up if they get behind time ; the motion, 
too, is uneven and unpleasant. 

For  electric traction Mr. Sprague claims the following advan- 
tages. It will do  the work more satisfactorily and at  a less cost 
than horses ; on leveis and up and down grades electric-motor cars 
can be run much faster than horse-cars ; they can be gotten under 
way and stopped much more quickly; the equipment will occupy 
thirty-five per cent less space than horse-cars, the horse space 
being saved, and this fact, together with the ability to back when 
necessary and to quickly gain heatlway, enables an electric car in a 
narrow and crocvded street to work a passage through where horse- 
cars would be stopped. Electric cars can be run Inore safely on 
down grades, since if the brake-chain breaks the car can be con-
trolled by the motors, reversing when necessary. T h e  motion of 
an electric car is smoot11, and its starting antl stopping are easy; 
the cars are clean, they can be lighted and heated by electricity; 
the streets are cleaner, and objectionable stables are not needed. I t  
becomes feasible to operate branch lines, and also combinations of 
grades, curves, and ill-conditionetl streets, that would be prohib-
itory to any other systeni. 

T o  the objections that have been urged against electric systems, 
- that  an extended system cannot be operated by electricity, tliat 
the lines may break down, that a large number of cars cannot be 
operated simultaneously, especially when bunched up, and that 
armatures and brushes burn up, -Mr. Sprague opposes his own 
very extensive experience, especially in the case of the Union Pas-
senger Railroad in Richmond, where all of these difliculties have 
been met and overcome. 

Before giving the details of the Richmond road, Mr. Sprague ex- 
plained from curves some important points in the theory of electric 
motors for traction work. Discussing the different nietllods of 
gearing the armature of the niotor to the axles of the car wheels in 
order to reduce the velocity, he concludes that there is only one 
good way, which is to centre the motor on the axle, suspending it 
flexibly from the car body or truck, and driving the axle by gearing 
with one or two retluctions according to the nature of the service. 

Taking up the methods of supplying the current to the motors, 
from storage-batteries on the cars, from overheat1 wires, or from 
wires in a conduit underground, Mr. Sprague first discusses storage 
batteries. These he considers as  extremely promising for surface 
traction, but a t  the present state of development the excessive 
weight, the depreciation and cost, lack of capacity, and the space 
taken up in the car, make their success problematic. Theweight of 
the car is so great -almost 20,000 pounds for a loaded car - that 
many of the tracks now in use would have to be rebuilt for them. 

The  difference in cost between an overhead and conduit system 
is mainly in the cost of the conduit, $25,000 to $30,000 a mile. T h e  
latter has the advantage that there are no overhead obstructions, 
and it can therefore be used in streets where the former is not per- 
mitted. Its disadvantages are  cost, possibilities of leakage, and 
difficulty in cleaning and repair. 

T h e  overhead systeni is cheap, easily insulated and repaired ; if 
properly constructed it need not he unornamental nor dangerous, 
-in fact the electrical pressure should not be great enough to en-
danger life. hlr. Sprague recommends this system for suburban 
districts, for comparatively narrow streets, for all streets operating 
under an elevated railroad structure, or where the tracks are near 
a sidewalk. 

T o  illustrate the advantages of electricity for certain classes of 
traction wol-It, Mr. Sprague proceeded to describe the equipment 
and operation of the Iiichmond street railroad, a description of 
which has appeared in this journal. T h e  road is a dificult one, 
practically impossible for horse traction. There are grades of over 
ten feet in a hundred, and ciirves of srnall radius on heavy grades. 
The  total trackage is twelve rniles, the ecjuipment is forty cars. 
Each car axle is geared to a motor oi -/{-horse power, capable of 
worlting up to I 5-horse po\ver if required. T h e  motors are out of 
sight, and are practically noiseless. T h e  system used is the over-
head. T h e  power station is in the middle of the Ilne, and is pro- 
vided with boilers and engines of 375-horse power. In distributing 
the current a main conductor is taken along the line of track, either 
on the poles or underground, and is connected a t  intervals to the 
overhead worlting conductor, from which the current is taken. 
This allows a srnall overhead wire, antl a break in it will not inter- 
rupt the traffic on the line. T h e  return circuit is through the car-
wheels to the rails and the earth. This road has been running 
long enough to allow reliable figures a s  to the expense being ob- 
tained. It is found that the cost of po\ver is $1.48 per car day, t he  
car making eighty miles, and of material, labor, and depreciation, 
$1.98 per car d a y ;  the total being $3.46 per car day, or 4.32 cents 
per car mile. This is to be compared with the ten cents a car 
mile that horses cost, and in the latter estimate there is no allow-
ance for depreciation of cars, etc. A t  present there is a saving in 
this line of $125 a clay as  compared with horses. T h e  passengers 
carried are over 10,ooo per day. 

Passing to the application of electricity on a larger scale, Mr. 
Sprague considers the problem of the elevated roatls. At  present 
steam engines weighing 22% tons, with a capacity of 185-horse 
power are used. For a proper service the number of cars should 
be increased at  certain hours, but the weight of the locomotive will 
not give traction enough for the desired increase, and the strength 
of the structure will not allow an increase in its weight. As to t h e  
energy used, 59 per cent is employed in starting, 24 per cent in 
lifting, 17 per cent in traction ; the average horse power is 70.3. 
Mr. Sprague's substitute for the locomotive is a car with a n  electric 
motor geared to each axle. In stopping and in going down grades  
he will brake by malting his motors into dynamos, feeding current 
into the line for the other trains, thus recovering a part of the 
energy lost in starting and in going up grade. T h e  motors are to 
have a collective capacity of 300-horse power, and the car will be 
used for passengers : at each end of it will be a compartment for 
the motor men. 

Mr. Sprague's ideal railroad system for New York is as  follows : 
There would be four tracks from the Battery up Broadway to 
Twenty-third street ; thence diverging in two divisions, each still 
with four traclts, one along the line of Madison Avenue to  the  
Harlem River ; the other following Broadway ant1 running up the 
line of the Boulevard and Tenth or Eleventh Avenue. Two  traclts 
would be for express, two for way t r a l i c :  they would be in two 
tiers, the former below the latter. Elec t r~c  cars are to be  used, 
the current delivered from an overhead wlre ; express speed, thirty 
miles, way trains, twelve miles per hour. This system is to be  sup- 
plemented by surface cars operated by electricity. 

These  are the main points in hqr. Sprague's paper, which will be  
tliscussetl in the fall meeting of the Institute of Electrical Engi-
neers. 

M E N T A L  SCIENCE.  

Exper iments  in Thought-Transferrence.  

'THE English Society for Psychical Research has definitely ac- 
cepted the theory of telepathy, or a mode of communication be-
tween mind and mint1 other than tliat through the recognized 
channels of sensation. A portion of the evidence upon which 
they found that belief is of an  experimental nature, ant1 it is this 
portion that is most apt to arouse the attention of scientific m e n ;  
it is this portion, too, that is certain to bring to light obscure phases 
of n~enta l  action, irrespective of the answer it [nay yield as  to the  
possibility or imposs~billty of thought-transfeuence. In the last 
issue of the Proceedirigs of the Englisli Society (June, 1888), M, 
Charles Richet, well known as  a physiologist, and editor of t h e  
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Revue Sciendzsgzte, contributes a full account of his varied and 
elaborate researches in this new field. 

These  experiments, coming from so eminent an  experimenter, 
made with a sound knowledge of the sources of error inherent in 
such worlc, and presented with a pleasant rnotlesty, are worth the 
consideration equally of those who do not agree with the conclu- 
sions of M. Richetl and of those whose views are strengthened by 
these new experiments. M. Richet has been pursuing this investi- 
gation for six years, and, if he has been deceived by his subjects, it 
can only be that the topic presents an  unusually puzzling and de- 
ceptive aspect. 

After an introduction dealing with the precautions to be  taken, 
and  emphasizing the fact that at  bottom we must trust to the hon- 
esty of our suhjects, he can do no better than ask the reader to 
take his word for the observed good faith of the subjects, ant1 
equally well assure the reader that he has ever been on his guard 
against that greatest of wonder-workers, ' unconscious self-decep- 
tions.' Furthermore, we must require only such a degree of prob- 
ability for our results as  \voulcl be satisfactory in other sciences. 
T h e  slightest defect invalidates the whole observation, and a well- 
established, not very wonderful result is to be preferred to a strik- 
ing one less securely established. 

His suhjects are ,four hysterical women between the ages of 
twenty-one and forty-five, all subject to hypnotism, and some with 
a tendency to natural somnambulism, and other signs of an unsta- 
ble nervous constitution. T h e  first test consistetl in willing the pa- 
tient to go  to sleep, M. Iiichet being a t  a house five huntlred and 
fifty yards distant. On going to the house he puts the subject to 
sleep, and she tells him that for a certain twenty minutes of the 
morning he was trying to put her to sleep, and that she went to 
sleep. T h e  rime is approximately correct. T h e  experiment is va- 
ried, and the coincidence of the time of M. Richet's willing and of 
the patient's sleeping varies from a remarkable exactness to quite 
wide approxinlations. However, M. Richet is convinced that the 
successes are more numerous than can possibly be explained a s  
due  to chance. Between coincidence and telepathy, he chooses the 
latter. 

Very many attempts were rnade to transfer a simple drawing 
from M. Kichet's mind to that of the subject. Many illustrations 
of the result are figured, and without such illustrations it is useless 
to  describe the result. But the new fact that M. Richet records is 
that  the experiment succeeded nearly or quite as  well when he was 
ignorant of the design contained in the envelope as  when he knew 
it. Here thought-transferrence is *out of the question, and M. 
Richet has recourse to the theory of a sort of clairvoyance to which 
he  gives the generic name of 'luciclity,' a vision in which the or-
dinary optical impediments no longer act as  such. It must be 
added, that a s  a rule the subject did not draw her reproduction, 
but described it part by part, and it was drawn by M. Richet. Se-
lections from the most successful sixth of the results are alone de- 
scribed. Moreover, the very admirable plan was adopted of ex-
perimenting with normal subjects by selecting sixty designs, and 
recording the good results. For seven successes in two hundred 
with these subjects, he can show twenty with his selectetl subjects, 
so  tha t  the normal degree of success is to some extent ascertained. 

Another and very questionable form of test was to have the sub- 
ject, either in a normal or hypnotic state, describe the disease of a 
patient thought of, or a lock of whose hair was shown. T h e  de- 
scriptions are in vague terms, and the amount of success is by no 
means remarkable. 

Experiments were made in which the letters of an alphabet are 
moved over by one person, while a group of persons sit at  a table, 
and the letters are recorded a t  which the pen stopped when the ta-  
b\e moved under the more or less unconscious impulse of the sit- 
ters. When these letters are put together, they form a more or less 
close resemblance to what was thought of or asked for. The  fact 
that  sentences thus emerge, if fact it is, is certainly extremely won- 
derful. 

Experiments with carcls were tried ; and the success in guessing 
the color, the suit, and the grade, compared with the success by 

'T h e  present writer counts himielf among this number, and, inasmuch as  i t  is im- 
possible to eliminate ind~vidual  opinion in so new a question, will criticise the experi- 
ments from this negative point of vlew. 

chance. yields the result that no evidence of ' lucidity ' is present. 
T h e  guessing of names was no more successful. Other observa- 
tions of a miscellaneous character, and dealing with coincidence, 
are recorded. Thcse give one the feeling that a great many won- 
derful things have been happening to M. Richet since he has be- 
come interestetl in this study. 

M. Richet takes the position that chance or a new mode of men- 
tal action is the only way of explaining the results. This is far 
from self-evident. On the contrary, it is infinitely more probable 
that a natural mode of explanation has escaped our observation, and 
es~~ecially Weso in this unexplainetl region of mental phenomena. 
know, as  M. Richet points out, how very shrewd subjects are in 
anticipating results by unconscious suggestion, and the limits of 
this power have by no rneans been reached. W e  ought, then, to 
so arrange our experiments that this power finds no fieltl for appli- 
cation. It is not sufficient to  refrain from all conscious intimation 
of the expected result, but this result must not be capable of any 
such intimation. It is in this point that M. Richet's experiments 
are sadly deficient. Instead of finding when his subject went to 
sleep by her account of it, let a schedule be arranged that five 
times per day for a period of fifteen minutes he shoultl will the dis- 
tant subject to sleep ; then let the hours be determined by hazard, 
and record the result. Everywhere we require simplicity of condi-
tions with the amount of success clue to chance precisely calculable. 
It is striking that the card experiments, which alone answer this 
condition, a re  entirely negative in result. Again, the drawing ex- 
periments are ~iseless until we have a system of calculating suc-
cesses. T h e  designs are largely the combination of a few ele- 
ments ; and if, as  JM. Richet at  times does, we calculate the ap- 
pearance of one of these elements a s  a partial success, it is easy to 
prove telepathy. Finally (for objections coultl be indefinitely mul- 
tiplied), the inference from the fact that  success was obtained when 
the operator (lid not tlo the drawing, is not that we must suppose lu- 
cidity, but that this is excellent evidence against telepathy, and 
strongly suggests that the percipient has some methotl of seeing 
enough of the design to get  three times as  many a s  the normal 
number of successes. T h e  problem is by no means a simple one, 
and theories of any ltintl are premature. In maintaining a scientific 
interest in such phenomena the Psychic Research Society is per- 
forming a very useful function. 

THEPSYCHOI~OGYSI'IRITUAI,ISU. In  the July numberOF -
of the i l ~ n e r i c a t ~Magazine,  Dr. Allan AIcLane Hamilton writes to  
the point In reference to the delusion which has recently figured in 
the law courts. H e  s l~ows  the relationship of this to other psychic 
delusions, and describes the conditions under which false mental 
images arise, and lead to the weakening of the judgment. 

BOOIC -R E V I E W S .  
T h e  C'unsizYlrtzb?~ of the  UnzYed Stales, wzYh nates. EDWIN D. 

MEAD. Boston, Ileath. 16". 
THEproprietors of the Old South Meeting House established in 

1883 a series of lectures on historical anti political subjects, with 
the special object of instructing the young. T h e  lectures have 
proved popular, ant1 are doubtless doing good ; so that the hope is 
now entertained that they will be permanently continued, and will 
give rise to other courses of like character elsewhere. In connec-
tion with these lectures a series of pamphlets have been issued, 
called the 'Old South Manuals,' of which this copy of the National 
Constitution is one. I t  is of convenient size anti well printed. T h e  
notes are historical and bibliographical, and though of necessity 
brief, they convey a good deal of information, and will be specially 
valuable as  showing the student where to g o  for further instruc- 
tion. T h e  editor of the work, as well as the managers of the lec- 
tures, take a broad view of the subject with which they deal, and 
are not among those who think that American history and politics 
can be studied apart from those of the world in general. T h e  vital 
connection of our institutions with those of England is fully appre- 
hended by Mr. Mead, and several of his notes are devoted to  this 
subject. T h e  leading authorities on both English and American 
constitutional history are  pointed out, and the student who wishes 
to pursue the subject thoroughly will find this little book a suffi-
cient and trustworthy guide. 


