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*  Seelng * Electricity. E

It is now severnl years since the eubject of seeing by
electricity was first actively agitated, and though several
experimenters have devoted considerable time and ob-
tained varying suecess, the problem is still 2n open one.

The discovery of the properties of the selenium cell gave
the first stimujps to active wrestling with the question
which has mxngl ‘attagked in various ways by d'Ardres,
well, Ayrtofl . Bell, Carey, Connolly and Me-
ighe and others} agd one solution of it may be said to be

1o the Tac-simil This might be done
in three ways: first, instead of employing *insulating ink
in drawing the pictire, the latter might be represented by
& light picture; secondly, the insulating ink being used, the
receiving apparatus might be constituted so as to project a
light picture of the original upon a screen ; finally, an appli-
cation of both these methods in the same apparatus would
justly entitle the latter to the name * electric telescope.” It
will be jod that in all fac-simil hs there are
twosets of apparatus which are kept in syncl motion,
Now, if at the sending station a small part. of & light pic-
ture be transmitted to the receiving station and received
by the human eve, it will be retained upon the retina for a
fraction of a second. And if immediately following,
another part of the light picture be transmitted it will be
seen simultaneously with the first; so that, if a series of
such mosaies, as it were, arerapidly transmitted, they will
appear as a single light picture to the observer at the other
end of the line,

Following this line of thought, Herr P. Nipkow has con-
structed an * electric telescope,” which he claims fulfils

her in which the currents induced in the coil J are led to
the two semi-circular strips e ¢, which are connected to the
line through the secondary of the induction coil, and
thenee to the telephone at the other station.

In order to divide up th¥ picture to be transmitted into
a mosaic, a8 mentioned above, so that every part of the
field can be examined as to its illuminating power, a large
disc 8 is attached to the shaft 4,as == ~nin¥ig. 1, S being
represented in part only. This disc is divided into & num-
ber of sectors, two of which correspond to the coriecting
contacts a, b, placed between the strips, and those parts
of the disc are not utilized in the reproduction of the pict-
ure. The’ remaining part is divided into 24- segments,

a manner as to make each sitccessive hole approach a con-
stant distance towards the centre, as shown in Fig. 1; so

ring of light, the width of which is cquu‘ to the radial
distance between perforation 1 and 24. If, asin Fig. 2,
an image be thrown upon the disc S, throvgha lens P, and
so screened that its length doesmot exceed the radial
distance between 1 and 24, and its width the distance be-
tween 1 and 2, it follows that only one pérforation can be
within the area of the picture at any one time. Hence, an
observer on the other side of the disc would see the image
in a series of lines or stripes, each one of which is formed
successively. In this way each portion of +he picture can
be examined as to its illuminating power, and any number
of these pictures following in rapid successign can be ana-
Iyzed, a most important point in this * electric telescope.”
A picture, being composed of lights and shades. will there-
fore produce an intermittent light behind the disc. This

the much desired object, and which he describes in the

.
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Elektrotechnische Zeitschrift. His apparatus, a most in-
genious combination. consists in (1) means for maintaining
synchronism of the mechanigms. and in (2) means for
transforming intermittent light into intermittent electric
cyrrents, and in the r 7 ion of the light.

He accomplishes his first objeet by means of the ** phonic
wheel " employed by Messrs, Delaney and Calahan in
their synchronous multiplex telegraph system, the lat-
est improvements in which we give in this {sSue. We
need, therefore, not enter into the details here, which are
shown in F Coming to the second requisite, how-
ever, the Ytnsﬁ;rmutil»n of intermittent light inte inter.
mittent cuffrents and their retransformation, Herr Nip.
kow, while acknowledging the adaptablity of selenium
for the purpose, has been able to dispense with it entirely
by using a lamp-black drum designed by himself. This
is an ordinary box, one end heing closed
by a glass plate and the other by a diaphragm, the interior
being filled with wire gauze covered with lamp-black.
aphragm also earries a earbon contact O, Now,
when intermittent light falls upon the glass plate, the dia-
phragm vibiates correspondingly, varying the resistance
arbpn contact so that pulsations are generated in
the primary of the coil J and batters B, which are, of
course, reproduced in the secondary. The intermitten
currents from the latter are transmitted to the station |
marked 1L, and have a corresponding effect npon the tele-
phone T This telephone hos o polished reflecting din-
pliagm; condequently. if a beam of light be projected upon
the latter, it will have a certain diameter at a given dis- .
tance fron: the telephone,  Now, if the dinphragm is con-

verted into a coneave mirror by the action of the current, | currents be sent, then with every tone the observer will
smaller diameter than for- | see the same image for the same motion of the disc S.
. or, in other words, a | The same is the case when the disc intercepts the light

the reflecund beam will have
merly at the.same dista
surface intere ng the ray at that point will, in the bat- |
ter case, be illuminated more brilliantly thanin the forme;
In this way the shightest current variations g be tran:
formed into most marked light changes, for which pu
pose all that
possible from the source
as intense as possible
.

of light, and tomake the latter
he diagram Fig. 1 shows the man-

termittent reflected light coming from @. Tt goes without

| sodbds, and even words, the more s0.as they can be photo-
required is to place the telephobe as far as | grajhed and thus committed to memory. In such a case

H
| R ’
FIGS. 1 AND 2—SEEING BY ELECTRICITY.

transforms the light vibrations into undulating currents |
through the medium of the induction coil J. At the |
station II., Fig. 2, there is a disc S, similar to the |
ong described.above, mounted upon a shaft 4. The
receiving telephone is placed at a suitable distance
on one side of the disc and the observer on the other, the
dise being soscreened that heggan only observe a surface
similar to the one described, upon which the image is
formed on the disc at the sending station I.  The screen
is arranged eo that the corresponding holes enter its field
at the same instant. The illaminating telephone must be
s0 arranged as to reflect the ray upon the sector to be il-
luminated, and the holes in the disc at the receiving sta-
tion II, are preferably covered with oiled paper. The eye
of tt vbserver at V sees the pictures made up of the in-

saying that for the proper accomplishment of the object,
i must be i between the

dises of the two stations.

Herr Nipkow points out that by means of this apparatus
objects in the dark can also be seen, provided-they are
sufficiently heated. since the lamp-black drum responds
also to the non-visible rays of the spectrum. The appa-
atus, in addition, allows of the taking of photographs of
he object so that it can be reproduced at any time, For
this purpose the reflected ray from the telephone is allowed
to fall upon a f i¢ registeri instead
of the dise 8. The developed photographic plate can then
be used to illuminate the dise.

We would also draw attention to the ing fact

and the radii dividing the sectors are perforated in such | oo

that, if the disc be rapidly revolved, there will be seen a | .

changing light falls upon the lamp-black drum which %’fﬂ

Electricity for Street Carn.

The ving is a rough e by the

Van Depoele Company for comparison of expense of ry;.

ning. streét cars by electricity and horres. Of course,

figures will vary somewhat, according to location gpq

j circumstances :

ESTIMATE FOR ELECTRICAL FLANT TO RUN FIFTY CARS jup
' STRERT RAILWAY, SIXTEEN HOURS PER DAY,

400
000
00
006

#50.100
20,00
600
400
400
25

il e SO
Pk il

COST OF RUNNING EACH CAR PER DAY.
ESTIMATE OF PLANT TO RUN FIFTY CARS WITH HOI
i HOURS PER DAY,

e BE0D

#0850

Veterinary su and medicine
Intérest o5 caplal, 6 por cant., and 16 par cent. deprecin:

Expense of conductors and drivers not figured, as it i
presumed they would be the some in each case : but in

case trains of two or more cars are run it would be. less.
In case trains of two or more cars are run, more work
be done with less time belween runs than with horses and
single cars.
These figures are deserving of the attention of street var
inanagers.
= A
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The Attack on Bell's Patent.

Monday, November 9, was set down for the hearing of
the telephone cases before the Secretary of the Interior.
and the large room of the Assistant Attorney-General of
the Interior Department was crowded with counsel and
persons interested in these cases Secretary Lamar opened
the proceedings by stating that-nine petitions had Leen
filed in this case. Inasmuch as there seemed to be a con-
currence of sentiment and wish by all the parties con-
cerned in this controversy that the whole case should be
taken up at once and considered as a whole, be (Secretary
Lamar) preferred that there should be no” discussion.
primarily, on the question of the power of the Government
to institute a suit to vacate a patent, and that the respective
applicants who are movers in this matter should begin
with their evidence and submit their. cases.

Mr. Humphreys, attorney for the Globe Company, then
proceeded to read the petitions filed in its behalf, and pre-
sented the affidavits of Zenas Wilbur, A. K. Eaton, 8. 5
Pratt and A. E. Dolbear, all rehearsing statements with.
which the electrical public is familiar. Mr. Beckwith.

that if,. instend of using telescopic currents, telephonic

from a photophone. "It would therefore be witnin the
boynds of reason to supposs that, with long practice,
Tgrson might be able to recognize in these tmages tones,

we might literally speak of ** word pictures” and of the
* photography of tones.”

the Globe Company, read the affidavit of
Antonio Meucci, describing his inventions, and exhibils
were laid before the secretary to snpport his allegal:
Meucci recounts his struggles against extreme poverty.
whick-he says prevented him from taking out a patent {0
a telephone conceived by him in 1849 while in Havana, and
for which We had made a caveat in 1871 A long tran®
scription from his notes of experiménts in telephony ante
dating the Ball patents was read, and a pumber of corrol-
orative affidavits were submitted, closing the case for 1he
Globe and Washington companies, and the case was ads
Jjourned for the day, - £ =
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1t is now nearly two years since we described an inge-
nipus system to increase the transmitting capacity of tele-
M wires. which had been developed by Messrs. P. B.
Er i F A. Calahan, of this city. Sinco that time
st gystem has been put info practical working between

For the sake of clearness the 1's alone are shown  con- magnet M, the battery circuitof which is nor-
Mhm“wﬁ,ﬂmmc&omim mally closed at L, the back stop of the relay R. -
similarly joined. There are 12 series of 6 segments each,  Returning now to the segment wheel, we come to the
making 72 for the operating circuits, but there are 12 |method employed of the of the
others, of which 8 are dead or unconnected, which are| wheels. It will be noted in Fig. 3 that the two wheels are
shown cross-sectioned in Figs. 2 and 3; and to theseare | revolved in positions differing one-sixth of a revolution:
added & for correcting and synchronizing the motions of {In each wheel there are three segments, marked B and B,
the wheels at each station, making in all 84 segments.  which are connected together and to batteries B”and B

Boston and Providence and New York and Philadelphi:
and soon Baltimore and New York will be connected in
e same Way. In the issue above referred to, that of
Decomber 20, 1888, we illustrated the methods employed
me, but the Tesults of experience have brought
ges which, while leaving the general principle

hat H

FIG. L-mrnnvin_xw':rs IN SYNCHRONOUS MULTIPLEX TELEGRAPHY.

fntact, have led to a modification of detail that increases
the efficiency considerably.

Without here entering again into an extended descrip-
tion, we propose to show in what the modified system con-
sists. 1t may be well to premise, however, that the gen-
eral method employed consists in giving each operator the
use of u line alternately during very short intervals of time,
s0 that practically each has an independent line to himself.
This is sccomplished by causing an arm to travel overa
series of contacte arranged in a circle. The stations at the
end of the line are both provided with this 50

- are marked C and B respectively | respectively. ‘Tiftre are also three segments in each,
in Figs. 2 and 8, and their function will be described pres- | marked C and (2*, connected with the relays R and R’ re-
ently. , . ) spectively, ns shown. Besides theso six sogments there are
At both stations, which we will call Néw York and Bos-|placed six ‘dead " ones, as they are called, since they are
ton respectively, there are placed two identical sets of | not connected to the circuit in any way., Now, us long as
apparatus as shown in Fig. 8. The latter indicates, in a | the wheels revolve nniformly, as indicated in their posi-

. tions in Fig. 8, the circuit will be broken at that ‘point in
the revolution, as the arm in Boston is upon a dead seg-
ment, and hence no correcting impulse ‘will be sent over
the line. But if the Boston wheel should increase its
speed 80 as to touch €', while New York isstill at B, a cir-
enit would be formed and the following would take
place: The New York battery B” would send an
impulse through B and the arm N over the line
to the Boston segment (’, and thence through the
relay R%. The latter would attract its armature, opén the
circuit of M”, and allow the spring to withdraw its arma-
ture K, and thus energize the electro-magnet M". The
end of the reed E at Boston now vibratesin a magnetic field,
which acts as a dragupon itand diminishesits rate. This
changes the impulses in the motor magnet D, which,
reacting upon the wheel, changes its speed correspondingly
i until the arm A" is brought back to its correct position.
H When this occurs, the relay R7is no longer energized, its

e ‘ ) armature falis back, and everything returns to its normal
Hel - state. Should the New York wheel increase its speed, the
2o —{1;@ —a ] same action would take place at the end of the line, the
,—"’ el h E impulse then being sent over by the Boston battery B
LD 3 The drawing is so clear that we need not enter more in

detail. Tt will be seen that six correcting impulses can be
sent at each revolution of the wheel, o that a deviation in
position between the two wheels of only a few thousand ths
of an inch (the distance between a live and dead segment’,
will be quickly rectified.

synchronizing the rota-| The arrangement of the operator’s tableis ehown in Fig.
.v;g? &Iﬁgﬂlﬁ: 'h;nm ;0;',: York emi,sj: will be|1, which also shows two stations connected, Boston send-
séen that the i og-wheel 4 rotates by ] t|ing and New York receiving. The system is "Wﬂxkﬂl on .

NEYY YORK , BOSTON

oL INE = mm e

HM'B

that if both are kept in synchronous revolution, two cor-
i 1ts ing circuit will

) toan
establish imilarly, two
will serve as another circuit, and o on, the number being:
only limited by practical considerations. In practice, a
number of these segments at each end -of the line are
Jjoined together 8o a8 to form one circuit and so that the
arm traveling over them leaves such a small interval of

S e

=
e
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FIGS, 2 AND 3 —IMPROVEMENTS IN SYNCHRONOUS MULTIPLEX TELEGRAPEY.

is clearly shown in Fig. 1. which represents the lat- | to puss after reaching the median line. The circ i
vt improved disposition of the apparatus. The system is| broken by the reed F, which is kept m‘nbnnon m. e
worked s a sextuplex, there being alternate series of six | same manner as a ing bell by the magnet I
Sments each, The same numbers of each series are con- | and battery B', the coftact being broken at the point H.

hetween the successive contacts as to give practically | D, the circui i?; of which is continuously broken so as to |open circuit and several interesting devices are employed.

coessi and allow them | By pressing his key K’, the operator closes the circuit \":f
B e B e madtan. T, The cireuit | hie transmnitter T” and. sends tho current from bis main
battery M’ B’ over the line, It passes through the trans-
wmitter lever T at New York, and thenge to the relay E to
ground. The relay being energized, it opens the circuitof .

noeted together as illustrated in Fig. 1, where the No. 5 of | On the opposite side of the sime pointis situated the break J.ha‘elecmsmnﬂ‘: o Shos thato) = sountes
“ach is 8o shown. From the figure it will be seen that if | contact of the motor wheels, above described; it will also |thus the dots an fransmitte

Uie arus at each tation are kept in perfect unison, the op- | be noted that high resistances are shunted around these
“rators connected with the No. b's will have a line as well [ two points to prevent sparking. The end of the reed E
as 'lllumueonnected with the other segments, 1, 2, 3, 4
and 6, ;

ceived by the sounder at New York. It will be noted that
when the keys at the stations are on their h_ananu_ype, a8 -
wibrates between the extended poles of an electro-magnet ghown at Ngw York K, they open the transmitter circuit,
M with extended pole-pieces, and the battery circuit of {so that the line current goes to the relay.

The dial and segments are shown enlarged in Fig. 2.| which is normally open at K, being maintained o by the | We must also draw aiteution (o the dele e B

- v
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It is now several years since the eubject of seeing by
electricity was first actively agitated, and though several
experimenters have devoted considerable time and ob-

tained varying success, the problen: is still 2n open one.

The discovery of the properties of the selenium cell gave

the first stimulps to active wrestling with the question
which has beenattagked in varions ways by d’Ardres,
Bidwell, Ayrtofl . Bell, Carey, Connolly and Mc-
Tighe and otherg; agd one solution of it may be said to be
1! to the imil This might be done
in three ways: first, instead of employing *insulating ink
in drawing the pictire, the Iatter might be represented by
a light picture; secondly, the insulating ink being used, the
receiving apparatus might be constituted so as to project a
light picture of the original upon a screen ; finally, an appli-
cation of both these methods in the same apparatus would
justly entitle the latter to the name * electric telescope.” It
will be jod that in all fac-simil hs there are
twosets of apparatus which are kept in syncl motion.
Now, if at the sending station a small part_ of & light pic-
ture be transmitted to the receiving station and received
by the human eve, it will be retained upon the retina for a.
fraction of a second.  And if immediately following.
another part of the light picture be transmitted it will be
seen simultaneously with the first; so that, if a series of
such mosaics, as it were, arerapidly transmitted, they will
appear as a single light picture o the observer at the other
end of the line.
Following this line of thought, Herr P. Nipkow has con-
structed an *“ electric telescope,” which le claims fulfils
the much desired object, and which he describes in the

3

Eleletrotechnische Zeitschrift. His apparatus, a most in-
genious combination. consists in (1) means for maintaining
synchronism of the mechanigns, and in (2) means for
transforming intermittent light into intermittent electric
currents, and i the retransférmation of the latter into light.

He accomplishes his first objeet by means of the ** phonic
wheel " employed by Mesers, Delaney and Calahan in
their synchronous multiplex telegraph system, the lat-
est improvernents in which we give in this issue. We
need, therefore, not enter into the details here, which are
shown in Fig.1. Coming to the second requisite, how-
ever, the me;ﬁ»rmMil»n of intermittent light inte inter.
mittent cuffrents and their retransformation, Herr Nip.
kow, while acknewledging the adaptability of selenium
for the purpose, has been able to dispense with it entirely
by using a lamp-black drum designed by himself. This
drum M, Fig. 2, is an ordinary box, one end being closed
by a glass plate and the other by a diaphragm, the interior
being filled with wire ganze covered with lamp-black.

The diaphragm also carries a carbon contact 0, Now,
when intermittent light falls upon the glass plate, the dia-
phragm vibrates correspondingly, varying the resistance

her in which the currents induced in the coil J are led to
the two semi-circular strips e ¢, which are connected to the
line through the secondary of the induction coil, and
thence to the telephone at the other station.

In order to divide up th& picture to be transmitted into
a mosaic, as mentioned above, so that every part of the
field can be examined as to its illuminating power, a large
dise 8 is attached to the shaft 4, a8 % ~min¥ig. 1, S being
represented in part only. This disc is divided into a num-
ber of sectors, two of which correspond to the corecting
contacts a, b, placed between the strips, and those parts
of the disc are not utilized in the reproduction of the pict-
ure. The remaining part is divided into 24- segments,
and the radii dividing the sectors are perforated in such
a manner as to make each sticcessive hole approach a con-
stant distance towards the centre, as shown in Fig. 1: so
that, if the disc be rapidly revolved, there will be seen a
ring of light, the width of which is equal to the radial
distance between perforation 1 and 24. If, asin Fig. 2,
an image be thrown upon the disc S, throvghalens P, and
so screened that its length does not exceed the radial
distance between 1 and 24, and its width the distance be-
tween 1 and 2, it follows that only one pérforation can be
within the area of the picture at any one time. Hencs, an
observer on the other side of the disc would see the image
in a series of lines or stripes, each one of which is formed
successively. In this way each portion of +he picture can
be examined as to itsilluminating power, and any number
of these pictures following in rapid successign can be ana-
Iyzed, » most important point in this * electric telescope.”
A picture, being composed of lights and shades. will there-
fore produce an intermittent light behind the disc. This

of the carbpn contact so that pulsations nre generated in
the primary of the coil J and battery B, which are, of !
course, reproduced in the secondary. The intermitten
currents from the latter are transmitted to the station |
marked 1L, and have a corresponding efect npon the tele- |
phone T. - This telephone has u polished reflecitng din-
plragm: consequently. if a beam of light be projected upon
the latter, it will have a certain diameter at o given dis-
tance frou: the telephone.  Now, if the diaphragm is con-
verted into a concave mirror by the action of the current,

the reflecund beam will bave o smaller diameter than for-!
merly at the. same distance, or, in other words, a!

surface intercepting the ray at that point will] in the tat-
ter case, be illuminated more brilliantly thanin the forme:
In this way the slightest current: variations egn be tran
formed into most marked light changes, for which” pu
posé all that is required is to place the telephobe as far us
possible from the source of light, and to-make the latter
as intense as possible, The diagram Fig. 1 shows the man- '
-~

hounds of reason to suppose that, with long practice,

changing light falls upon the lamp-black drum which
T :

FIGS. 1 AND 2 _SEEING BY ELECTRICITY.

transforms the light vibrations into undulating currents | case trains of two or more cars are run it would be. less.
At the | In case trains of two or more cars are run, more work

through the medium of the induction coil J.
station 1L, Fig. 2, there is a disc S, similar to the
one described . above, mounted upon a shaft 4. The
receiving telephone is placed at a suitable Jistance
on one side of the disc and the observer on the other, the
dise being so screened that heggan only observe a surface
similar to the one described, upon which the image is
formed on the disc at the sending station I. The screen
is arranged ¢o that the corresponding holes enter its field
at the same instant. The illuminating telephone must be
s0 arranged as to reflect the ray upon the sector to be il-
luminated, and the holes in the disc at the receiving sta-
tion II, are preferably covered with oiled paper. The eye
of tige oheerver at 1 sees the pictures made up of the in-
termitient reflected light coming from @. Tt goes without
saying that for the proper accomplishment of the object,
¥ ions must be maintained between the
dises of the two stations.

Herr Nipkow points out that by means of this apparatus
objects in the dark can also be seen, provided-they are
sufficiently heated. since the lamp-black drum responds
also to the non-visible rays of the spectrum. The appa-
atus, in addition, allows of the taking of photographs of
he object so that it can be reproduced at any time, For
this purpose the reflected ray from the telephone is allowed
to fall upon a r i¢ registeri instead
of the dise 8. The developed photographic plate can then
be used to illuminate the dise.

We would also draw attention to the i ing fact

o

Electricity for Street Cars.
The following is a rough estimate furnished by

Van Depoele Company for comparison of expense of ry;.

ning. streét cars by electricity and horres. Of course,

figures will vary somewhat, according to location spq

| circumstances :

ESTIMATE FOR ELECTRICAL PLANT TO RUN FIFTY UARS jop

STREET RAILWAY, SIXTEEN HOURS FER DAY.
One 250 b p. engine. .

‘Three 100 P Mﬁﬂm e ot et o vaw 700
tions, sekting, and connections, he ‘o
Electric et Brti s e

Van

COST OF RUSNTNG EACH CAR PER DAT.
ESTIMATE OF PLANT TO RUN FIFTY CARS WITH HOI
i HOURS

COST

Feed for 425 horses at 45¢ &161.55
25 Stablemen at $1.50.. 8750
12 other stable employés at $1.50. I

o 0
Veterinary su) and 200
Interest on 6 per cent,

tion on horses. . .

Cost of running each car 07

Expense of conductors and drivers not figured, as it is
presumed they would be the ssme in each case ; butin

be done with less time belween runs than with horses and
single cars.
These figures are deserving of the attention of strect car
inanagers.
s g, —0-9-"-&

The Attack on Bell's Patent.

Monday, November 9, was set down for the hearing of
the telephone cases before the Secretary of the Interior.
and the large room of the Assistant Attorney-General of
the Interior Department was crowded with counsel and
persons interested in these cases Secretary Lamar opencd
the proceedings by stating that-nine petitions had Leen
filed in this case. Inasmuch as there seemed to be a co-
currence of sentiment and wish by all the parties con-
cerned in this controversy that the whole case should be
taken up at once and considered as a whole, Ibe (Secretary
Lamar) preferred that there should be no” discussion.
primarily, on the question of the power of the Government
to institute a suit to vacate a patent, and that the respective
applicants who are movers in this matter should begin
with their evidence and submit their. cases.

Mr. Humphreys, attorney for the Globe Company, then
proceeded to read the petitions filed in its behalf, and pre-
sented the affidavits of Zenas Wilbur, A. K. Eaton, 8. S
Pratt and A. E. Dolbear, all rehearsing statements with.
which the electrical public is familiar. Mr. Beckwith.

that if,. instead of using telescopic currents, telephonic
currents be sent, then with every tone the observer will
sec the same image for the same motion of the disc S.
The same is the case when the disc intercepts the light
rom a photophone. ~ It would therefore be within the

nerson might be able to recognize in these tmages tones,
souhds, and even words, the more so0.as they can be photo-
graghed and thus committed to memory. In such a case
we might literally speak of ' word pictures” and of the
* photography of tones.”

the Globe Company, read the affidavit of
Antonio Meucci, describing his inventions, and exhibils
were lnid before the secretary to snpport his allegation
Meucci recounts his struggles against extreme poverty
which-he says prevented him from taking out a patent {01
a telephone conceived by him in 1849 while in Havana, and
for which e had made a caveat in 1871, A long tran”
scription from his notes of experiments in telephony ant®
dating the Ball patents was read, and a pumber of corrol-
orative affidavits were submitted, closing the case for the
Globe and Washington companies, and the case was ad:
Jjourned for the day, . = o
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provements {n (ko Synehronous Multiplex Tele-

~ graph

1t is DOW. nearly t.wuyﬁnﬁwe we described an inge-
to increase the transmitting capacity of tele-
“wires, which had been developed by Messts. P. B.
E. A. Calaban, of this city. Since that time
e has been put into practical working between
nd Providence and New York and Philadelphis

For the sake of clearness the 1's alone are shown’ con-
nected, it being understood, of course, that the others are
similarly joined. There are 12 geries of 6 segments each,
making 72 for the operating circuits, but there are 12
others, of which-8are dead or unconnected, which are
shown cross-sectioned in Figs. 2and 8; and to theseare
added 6 for correcting and synchronizing the motions of
the wheels at each station, making in all 84 segments.
5 are

Baltimore and New York will be connected in
In the issue above referred to, that of
1888, we illustrated the methods employed |

utcrnicas woaio

ar 8.

FIG. 1.—mnnvim':rs IN SYNCHRONOUS MULTIPLEX TELEGRAFHY.

fntact, have led to a modification’ of detail that increases
the efficiency considerably.

Without here entering again into an extended descrip-
tion, we propose to show in what the modified system con-
sists. 1t may be well to premise, however, that the gen-
eral method employed consists in giving each operator the
use of a line alternately during veryshort intervals of time.
s0 that practically each has an independent line to himself.
This is accomplished by causing an arm to travel overa
series of contacte arranged in a circle. The stations at the

| C and B respectively
in Figs. 2 and 8, and their function will be dem‘ibed.pmil
ently. : -

At both stations, which we will call Néw York and Bos-
ton respectively, there are placed two identical sets .of
‘apparatus as shown in Fig. 8. The Iatter indicates, in a
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very clear mauner, the method of synchronizing the rota-

method emp

slectcq magnet: A, the battery cirouit of which 1s fior-
mally closed st L, the back stop of the relay R.

Returning now to the segment wheel, we come to the
yed of ing the of the
wheels. It will be noted in Fig. 3 that the two wheels are

revolved in positions differing one-sixth of a revolution:
In each wheel there are three segments, marked B and B,

which are connected together and to batteries B”and B
respectively. ‘T.re are also three segments in each,
marked C and €, connected with the relays R and R’ re-
P 1y, as shown. Besidesth i there are
placed six ‘‘dead " ones, as they are called, since they are
not connected to the circuit in any way. Now, as long as
the wheels revolve uniformly, as indicated in their posi-
tions in Fig. 8, the circuit will be broken at that ‘point in
the revolution, as the arm in Boston is upon a dead seg-
ment, and hence no correcting impulse will be sent over
the line, But if the Boston wheel should increase its
speed 80 a8 to touch C*, while New York isstill at B, a cir
enit would be formed and the following would take
place: The New York battery B” would send an
impulse through B and the arm N over the line
to the Boston segment C”, and thence through the
relay R". The latter would attract its armature, open the
circuit of M, and allow the spring to withdraw its arma-
ture K, and thus energize the electro-magnet M. - The
end of the reed E at Boston now vibratesin a magnetic field,
which acts as a drag upon it and diminishesits rate. This
changes the impulses in the motor magnet D, which,
reacting upon the wheel, changes its speed correspondingly
until the arm ' is brougbt back to its correct position.
“When this occurs, the relay R"is no longer energized, its
armature falls back, and everything .returns to its normal
state. Should the New York wheel increase its speed, the
same action would take place at the end of the line, the
impulse then being sent over by the Bomzn battery B,
The drawing is so clear that we need not enter more in
detail. It will be seen that six correcting impulses can be
sent at each revolution of the wheel, o that a deviation in
position between the two wheels of only & few thousandths
of an inch (the distance between a live and dead segment’,
will be quickly rectified.

The arrangement of the operator's tableis chown in Fig.

tion of the wheels, Taking the New York end, it will be
séen that the iron cog-wheel ATotates b 1 gnet

NEYY YORK .

end of the line are both provided with this 80
that if both are kept in synchronous revolution, two cor-
i t ing circuit will

toan
establish 1y, two
will serve as another circuit, and o on, the number being
only limited by practical considerations. In practice, a
mumber of these segments at each end -of the line are
joined together 8o a8 to form one circuit and so that the
arm traveling over them leaves such a small interval of

m\

’

1, which also shows two stations connected, Boston send-
ing and New York receiving. The system is worked on .

BOSTON
= lNE= e e

FIGS, 2 AND 3 —IMPROVEMENTS IN SYNCHRONOUS MULTIPLEX TELEGRAPEY.

as '|il|:;neeonnected with the other segments, 1, 2, 3,
an

is clearly shown in Fig. 1. which represents the lat-
‘st improved disposition of the apparatus. The system is
worked as a sextuplex, there being alternate series of six
Sgments each. The same numbers of each series are con-
nteted together as illustrated in Fig. 1, where the No. 5 of e .
“ach is 50 shown, From the figure it will be scen that if | contact of the motor wheels, above described;
the armg at each station are kept in perfect ‘unison, the op-
trators connected with the No. 5's will have a line as well
4| vibrates between the extended poles of an alect.rq gne
. M with_extended pole-pieces, and the battery circuit of

The dial and segments are shown enlarged in Fig. 2. which is normally open at K, being maintained %o by the

D, the circuit of which is continuously broken so as to | open cin:'llit
attract the successive teeth of the wheel, and allow them | By pressing
The circuit is | his transmitter 1" a:d ;G

is ki in vibration in the |battery 3’B’ over the'line.
e D e s i s t F|mitter lever T at New York, and thence to the relay R io

to pass after reaching the median line.

same manner as & Vil ing bell by the el mag!

and several interesting devices are employed.
his key A’ the operator closes the circuit \_14'
nds the current from his main
It passes through the trans-—

and battery B, the contact being broken at the point H. lgwumi. The relay being energized, it opens the circuitof

On the opposite side of the sime point is situated the break
it~ will also e

i shunted around these fceived by the sounder at New v
s ot e ‘f;hu d of the reed. E|when the keys at the stations are on their back-stops, us -

two points to prevent sparking.

&

.

magnet | shown at New Yorl

| the electro-magnet M, and closes that of the sounder S
Ithus the dots and dasbes transmitted at Boston are re.
ork. It will be noted that

Xk K, they open the transmitter circuit,

50 that the line current goes to the relay. .
‘We must also draw attention to the device employed for

oy



