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To all whom it may concern:

- Be it known that I, MArRTIN FiscHER, a resi-

dent of Zurich, Republic of Switzerland, have
invented a certain new and useful Improve-
ment in Systems of Klectric Master-Clocks
without batteries, of which the following is a
specification.

My invention has relation to signaling sys-
tems operated by electric impulses generated
by the signal-controlling apparatus, and more
particularly to a system of time distribution
wherein a number of secondary clocks are ac-
tuated by a central or master clock.

In the systems of time-indicators hitherto

proposed a battery or equivalent constant

source of electricity has been employed for
supplying the necessary current to operate a
number of time-indicators, the transmission
of current being controlled by contacts oper-
ated to open and close the circuit at predeter-
mined intervals of time through the medium
of a revoluble element of a time train of gear-
ing or through the medium of a vibrating ele-
ment of a time-indicator, as the pendulum.
It 1s, however, well known that a battery can-
not be relied upon, because its efliciency is
variable from causes well understood, while
the use of contacts is also objectionable owing
to the difficulty of maintaining their: eﬂ’imencv
To avoid these difficulties, 1t has also been pro-
posed to substitute a mmple tform of electric
generator, comprising an armature-coil ar-
ranged to rotate in the field of a permanent

- magnet and having a periodical rotation im-
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“tors, having a su

parted thereto in one and the same direction

through mechanism actuated or controlled by

a revoluble element of a time train of gear-
ing. -The armatur res of this class of genera-
ficient number of ampere-
turns to produce current of requisite strength
to operate the secondary clocks, are found in
practice to be of too great Weloht and size,
however, to be capable of régula,r and accu-
rate operation by the master-clock, which, it
will be understood, is called upon to give to
the armature a quick positive rotation of uni-
form extent for each period of time, and fur-
ther disadvantages and obstacles to the sue-
cess of systems of this type have been due
partly to the difficulty of maintaining efficient

electrical contact between commutator rings
and brushes without producing such friction
as would preclude their easy relative move-
ment and also partly to the fact that the re-

celving apparatus of the second‘wv clocks have
not been adapted to the peculiarities of the
momentary current impulse furnished by the
mechanical generator. |

These and other dlsadvantawes are intended
to be obviated by the present invention,which
has for its object the provision of a 01rcu't in
the form of a permanent closed conducting-
loop involving no movable parts or electrical
contacts, combmed with a compact and easily-
actuated means for impressing adequate cur-
rent upon such circuit or loop for actuating
the indicators or secondary clocks.  With this
object in view I haveconstructed a circuit in-
volving a generator in which the usual arma-
ture-coil and field are both stationary, and
the mechanical power 1s utilized only to con-
trol the direction of the field with relation to

the coil, and I have found that this may be

accomplished by means of a simple conductor
of magnetic lines of force, such as a soft-iron
bar, so located between the poles of a perma-
nent field-magnet that reversal of its position
will produce a reversal of polarity or change
in the direction of the lines of force passing
through the coil, and this device may be of
such small mass and swing through such small
distances that it will not accumulate objec-
tionable momentum. which fact renders it
especially adapted for being quickly and posi-
tively moved by means of a low-power motor
and light connecting-gearing. The magnetic

field existing between the poles of the perma-

nent magnetand the magnetic conductor, how-

ever, 1s so Intense as to require more power

than is practicable to be derived from the
time-train gearing, and for this reason 1 pre-
fer to make use of a separate train and motor
for generating the current; but by my 1m-
provement the latter may be of substantially
the same size and power as the time-train mo-
tor. °

The stationary coil, which 1s subject to the
change of field referred to, is connected by its
terminals permanently to the line conductors
which lead to all the secondary clocks, and
the latter are especially adapted to the cur-
rent impulse produced by each change of field
by being provided with a power-accumulator,
as a spring, whereby the initial energy of the
current 1mpulse 1n their electromagnets 1s
stored until the current reaches a maximum,

whereupon the accumulated power may be
sald to be added to the maximum power for
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overcoming the inertia of the receiving or in-

dicating apparatus. The construction ot the
secondarv clock, however, I have fully de-

scribed in a divisional apphcatwn Serial No.
69.607, filed July 24, 1901, and make no claim
to ‘the same herein.

The present invention also involves other
features of construction and operation, all of
which will be hereinafter fully descrlbed and
more particularly pointed out in the accom-
panying claims.

Referring to the accompanylng drawings,
which form a part of this specification, FIU-

ure 11isa face elevation illustratinﬂ' the arma-
ture-actuating train of gearing and so much
of the time train of gearing as will be neces-
sary to afull undelstandmo of my invention,
together with . suitable let-off devices con-
trolled by said time-train, also showing an
electric circuit including a number of con-
trolled clocks. Fig. 2 is an end elevation of
the armature-actuating train and part of the
time train of gearing; and Fig. 8 i1s a plan
view of Fig. 1, showing the current-gener-
ator, the mechamsm tor operatmo' 1ts mag-
netic pole-changer, the let-off devices, and
those parts of the train of gearmg which op-

erate the pole-changer, together with those

parts of the time train of gearing which con-
trol the said let-off devices. FHig. 4 1s a ver-
tical sectional view of the current-generator
in which the pole-changer is adapted for ro-
tation according to the modification shownin
Fig. 7, and Fig. 5 is a top plan view of Fig.
4 with the actuating-gearing removed and
showing a simple form of receiving instru-
ment provided for each subsidiary clock. Fig.
6 is a plan view of a modified construction of
the generator, also showing means for oscil-
la,tmcr the pole changer thereof and Fig. 7 is
a plan view showmg Means for imparting to
the generator - armature periodical angular
movements in one and the same direction.
Referring first to Figs. 1, 2, and 3, 1 have
shown part of a time train of gearing operated
by a weight 20, winding on a drum or spool s
on winding-arbor «, which also carries the
master-wheel 1, a pawl-and-ratchet connection
being provided between the spool and mas-
ter-wheel in the usual manner. The master-
wheel 1 is geared to the escapement-wheel 2
through the medium of suitabie intermediate
proportional gearing 3, 4, 5, 6, and 7, & 1n-
dicating the minute-hand arbor, 4°, Fig. 2,
the hour-hand sleeve, #2 2’ the hour and min-
ute hands, and 8, 9, 10, and 11 the usual re-
ducing - gearing that moves said hour-hand
The train of gearing which actuates
the pole-changer A couvsists, as shown, of a

 master - wheel 12, driven by weight ', at-

tached to a band or ribbon ) of steel, winding
on a spool &', (see also Fig. 2,) the usual
ratchet -and - pawl connection between spool
and master-wheel being also provided, and 1n
practice, with a view to economy of space

gearing 14, 15, 16, and 17.

let 7/ at thelr ends.

806,382

and durability, I preferably use such a band
for the weight w of the time-train. The mas-
ter-wheel 12 i1s geared to a pinion 13 on an
arbor ¢’ by suitable intermediate proportional
The arbor ¢’ has
secured thereto a radial or crank arm ¢, con-
nected by arod ¢ to a radial or crank arm ¢
on a sleeve secured to and insulated from the
field-pole changer A of the current-genera-
tor, and on said arbor «’is furthermore se-

‘cured one of the elements of a let-oif device—

namely,thearrester /—1inthe form of two arms
raclially disposed on a hub and having a pal-
One of the wheels of the
time train of gearing—as, for instance, the
wheel 6—is provided with a number of pins¢’,
and L indicates the other element of the let-
off device in the form of a bell-crank lever
fulerumed at 18, whose longer arm * projects
into the path of the pins 6" on wheel 6, while
its shorter arm /* carries two stop-lugs /*, the
said lever L being held 1n a nor mal position,
Fig. 1, against a stop pin 19 by a spring S.

Tt will be readily seen that when a pin 6
depresses the arm /° of let-off lever Li the
pallet /' of the arrester /, engaged by the
richt-hand lug 7' on arm /7’ of said lever L,
will slip off said lug to be caught by the left-
hand lug. As the lever-arm /7° is further de-
pressed and about to be released by the pin
6’ the arrester / 1s also released from the left-
hand lug /', thus releasing the armature-
actuating train of gearing. The spring S
immediately returns lever L to 1ts normal
position, so that the arrester / will be enabled
to malke one-half of a revolution only, when
it will again be caught by the right-hand lug
[ on lever 1. It will be observed that the
movements of the crank-arm ¢ impart inter-
mittent half rotationsto the field-pole changer
A in opposite directions; but it will be under-
stood that I do not limit myself to mechan-
ism imparting to the pole-changer angular
movements of one hundred and eighty de-
orees, alternating in direction—rz. ¢., oscillat-
ing movements—as the object I have in view
is also attained by imparting to the armature
periodic angular movements of one hundred
and eighty degrees, more or less, in one and
the same direction. Thus, as shown 1n Kigs.
4 and 7, the field - pole changer A can be
oeared to one of the gear-wheels of the gen-
erator -actuating train of gearing—ifor In-
stance, the last wheel of said train—the pole-
changer carrying a pinion 19 in gear with
sald last wheel, the latter and pinion belng
suitably proportioned. In this case the part
A also carries the arrester /, whose pins /' lie
in the path of the stop-lug /' on a straight let-
off lever I/, fulerumed intermediate its ends
at 20, the longer arm of said lever projecting
into the path of pins 6’ on one of the wheels
of the time-train, S’ indicating the retracting-
spring which holds lever L' in the normal
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shown, ) and in this arrangement I have shown
the shorter arm of the let-off lever provided
with three stop-lugs /. The object of thisis
to provide a means for setting the hands of
the controlled clocks forward independently
of the time train of gearing of the controlling
or master clock and to ﬂuard agalnst the re-
lease of the armature train of ﬁ‘ea,rmo for a
longer period of time than requued for the
arrester ! to make one-half of a revolution.
The intervals at which the pole-changer is
reversed may of course be varied; but I have

found periods of one minuge to be quite sat-

isfactory.

The setting of the secondary clocks may be
readily ef‘fected by a cord attached to the
shorter arm of lever I/, a pull on which ro-
tates said lever against the stress of its spring
S’, and by providing a suitable stop limiting
the rotation of the lever.

I will now describe the construction of the
current - generator, referring more particu-
larly to FIU'S 4 and 5, 16 bemO" understood
that the pole changer A (shown in Fig. 4) may
be operated by the gearing of Figs. 1 to 3, if
desired, and that the crenerator may be used
for other purposes than the distribution of
time.

M indicates the permanent mao‘net P P
soft-iron plates secured to its poles N S, re-
spectively, and p »" »° »° pole-shoes havmo
concave faces secured to the upper and lower
proximate ends of %&ld pla,tes The pairs of
pole-shoes » ' and p* p® represent, respec-
tively, divided poles of the magnet M. A
indicates a soft-iron core or field- pole changer,
which is preferably cylindrical, as shown in
the figure referred to, (or may be polygonal
in cross-section—rz. ¢., in the form of a flat

bar,) and is mounted on suitable end journals ;

to rotate on 1ts longest axis between the pole-
shoes, the faces of the latter being cylindrical
in contour and of slightly oreater diameter
than that of the core, so that the latter may
rotate close to the shoes, but out of contact
with them. The core A is recessed or cut
away at diametrically opposite points where
it extends between the pole-shoes, as shown
at 21, the relative arrangement of the core
and pole-shoes beling such that the magnetic
lines of force will traverse through the lentrth
of the core in opposite directions as the latter
1s rotated through angular distances of one
hundred and eitrhtg*deorees Thus in the po-
sition indicated in Fig. 4 the lines of torce
pass from the N pole of the permanent mag-
net M through pole-shoe p, through the core
A from the bottorn tothe top, and from thence
through the pole-shoe »* to the S pole of the
magnet. Upon reversing the position of the

core A the lines from the N pole will pass
through the pole-shoe »’, through the core
A 1n a direction reverse to that just men-
tioned, to pole-shoe »* and the S pole of the
The stationary induc- |

permanent magnet.

3

tion-coil I is located in the magnetic circuit
between the two plates P P, bLlI‘IOUHdlI]U the
core A, in such position as to be in the p‘Lth
of the maﬂ*net'c lines, so that upon a change
of the ﬁe]d in the core A a current is pro-
duced in the winding thereof. The termi-
nals of the coil are permanently secured to
the conductorsleading to the secondary clocks,
as indicated by Figs. 1 and 5, and the current
procduced in the coil may traverse these to the
electromagnets M’, Fig. 5, of the secondary
clocks to operate them N the manner already
referred to and as particularly described in
my copending application mentioned above.

The advantages of a generator of electricity
constructed as ‘LbOV described are manifold.
The coil being stationary may have any de-
sired number of ampere-turns, and its termi-
nals may be readily attached to the line con-
ductors without the use of commutator rings
and brushes or other objectionable contacting
surfaces.

The alternate change of polm 1ty of the iron
cylinder A may be ei‘ected In various ways,
either by arranging the ecylinder so as to
have motion with respect to the coil or by the
use or an auxiliary device for changing the
direction of the lines of force throuo h 1t It
1s not essential that the core be r otat‘Lble as 1n-
dlmted, as it may obviously also be mounted to
swing transversely, so as to alternately bridge
dlametncftlh opposite pole-shoes, as shown in
Fig. 6. In either case, however, the move-
ment required 18 very lio'lt Qs compared with
the weight of the coil, and a correspondingly
low power is therefore sufficient to operate
1t 1 such manner as to effect the required
change of polarity of the field with great
Ia,pldltV

It will be obvious to the electrician that if
an additional induction-coil should belocated
around each of the soft-iron plates P P’ cur-

rents will also be generated in them and that

these may be properly connected with the
main induction-coil 1 so as to augment the
current thereof. -

I do not limit my invention to the con-
struction of generator shown and described,
as this may be var 1ously modified without de-
parting from the principle upon which its
construction is based. Forinstance, asshown
in Kig. 6, the core A’ and coil I’ may both be
stationary and a pole-changer D arranged to
oscillate in the magnetic field of the permanent
magnet M. The pole-changer D may consist
ot two segmental shoes 24, of magnetic mate-
rial, secured to a bar 24 of non-magnetic
material, mounted on an arbor 25, arranged
perpendmulm to and midway of the longl-
tudinal axis of the armature and coil T, said
shoes forming in a measureshiftable mcw*net-
poles. To the arbor 25 is secured a crank-
arm 23, connected to crank-arm on the driv-
ing-shaft of the armature-actuating train of
gearing, as hereinbefore described. or, as
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shown in said Fig. 6, to a pin 29 on the ar-
rester / on arbor ¢’ of the armature-actuat-
ing train, said arrester controlled by the let-
off lever I/, the arrangement being such
as to impart to the pole-changer angular
movements in opposite directions, the core A’
having heads 26 in the form of segments ot
cylinders, the diameter of the circle of which
is but a trifle less than the diameter of circle
of the inner faces of the segmental shoes 24
of the pole-changer, the same relation exist-
ing between the outer faces of the httel and
the inner faces of the pole-shoes » »' of the
magnet M. Oscillation of the pole-changer D
obviously produceq achange1n the direction ot
field in the core A'. By the ]_)IOVlSlOl’l of suit-
ablemeehamsmwhelebv the field-pole changer
D is caused to slowly recede from the mag-
netic poles and then to suddenly move back
to 1ts normal position the armature is first
depolarized and its polarity suddenly re-
stored, whereby direct currents are also gen-
erated in the induction-coil. Further modi-
fications of the generator will be apparent
from what has already been described. For

example, with some forms of the actuated or

recelving instruments a direct-current i1m-
pulse 1s preferable, and this may obviously
from the generator
shown in the drawings an upper and a lower
oppsite pole-shoe, in which case one of the
plates P P’ will also be unnecessary and each
current impulse will be of one direction.

It will be obvious to an expert that a plu-
rality of current-generators such as described
may be made use of by connecting the sta-
tionary coils thereof together and. ef fecting
the changes of polarity of the armatures syn-
chronously or successively or alternately, the
synchronous changes, however, being pre-
ferred, as the pole-changers A may then be
mounted on a common shatt.

Tt will be observed that the combination of
Aat steel band and binding-drum presents sev-
eral Important points of advantage over
weight winding means hitherto employed;
but as this combination 1s clearly capable of
use in other relations I regard the same as an
independent invention, tor which I reserve the
right to make claims in a subsequent applica-
tion.

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, 1s—

1. A system of time-distribution, compris-
ing a permanent magnet arranged to form an
open magnetic circuit, a stationary induction-
coil in the field of said magnet, a soft-iron
bar movable relatively to the magnetic poles
and coil to close said circuit through the coil,
and a permanently-closed metallic electric cir-

cuit free from moving elements and including
the coil and translating devices for and adapt- |

806,332

- ed to operate secondary clocks; in combina-

tion with a master-clock and means controlled
thereby to periodically impart proper move-
ments to the aforesaid bar, for the purposes
set forth.

9. A system of time-distribution, compris-
Ing a permanent magnet : arranged to form an
open mag netic eircuit, a stationary induction-
coil in the field of said magnet, a soft-iron
core movable in said coil relatively to the
magnetic poles to close the magnetic circult
'hr'ouﬂh the core, and a per manent! sr-closod
metallic electric cireunit free from moving ele-
ments including the coil and translating de-
vices for and adapted to operate secondary
clocks; in combination with a master-clock,
A NOT 111.;-111V inoperative motor connected to the
soft-iron bar to impart proper movements
thereto, and means controlled by the master-
clock to periodically cause said motor to be-
come momentarily operative, for the purposes
set forth.

3. A system of time-distribution, compri%—
ing-a permanent magnet arranged to form an
open magnetic cireuit, a stationary induction-
coil in the field of mld magnet, a soft-1ron
bar, having motion relatively to the coil and
magnetic poleq to close the magnetic cireuit
tlnouoh the coil in opposite directions alter-
nately to generate electric currents of oppo-
site directions in the coil, and a permanently-
closed metallic electric circuit free from mov-
ing elements including said coil and translat-
ing devices adapted to be operated by said
currents and adapted to operate secondary
clocks, for the purpose set forth.

4. In a system of time-distribution, a per-
manent magnet, an induction-coil between two
pairs of anlike poles of said magnet, a soft-
iron bar extending through the coil and mov-
able between said pairs of poles and so shaped
as to reverse the direction of flow of the mag-
netic flux through the bar at each successive
movement ther eol, a permanently- doscd me-
tallic electric circuit free from moving parts
and of which the induction-coll forms a part,
and electromagnets for operating secondary
clocks, the nduction-coils of v.hmh likewise
form part of said electric circuit; in combi-
nation with a normally mopuatw train of
oearing connected to the aforesaid soft-1ron
bar to impart proper movement thereto, a
master time train of gearing, and means con-
trolled thereby to periodically cause the mo-
tor-train to become momentarily operative,
for the purpose set forth.

In testimony whereot I have hereunto set
my hand in presence of two witnesses.

MARTIN FISCHER.

Witnesses:
A. LIEBERKNECHT,
T, FrLoNsEN.
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