F. SPALAZZI
FLECTRICAL DEVICE FOR TRANSMITTING TO A DISTANCE CONTINUOUS OR INTERMITTENT
ANGULAR MOVEMENTS,

AFPLIOATION FILED SERT. 17, 1810, -
Patented July 1, 1913.
/2_§HEETS—SHEET 1.

1,066,159.
265 59

/ :
2 R

/j/l/lgl )

Py 4.

9 4"

g &
8{{:3” 8'"9//7
Paesijiipie=4

Riiiasa

h&rNE%jES]Z 10”/2” .
Q\:U — R -

% m FR:\NCESCO SPALALZL,.
/7 . ""’"""7 by NVM&MMM/L
' /7

.

: 14VENT0R

Attorney.



F. SPALAZZL :

ELECTRICAL DEVICE FOR TRANSMITTING TO A DISTANCE CONTINUOUS OR INTERMITTENT
ANGULAR MOVEMENTS

APPLIOATION FILED SE‘I’,T.‘N, 1810,

Patented July 1, 1913.

1,066,159, . Fig e iy 1,19
gt?iﬁ?j’zml—] v ' j ‘
6— o 245 L2 4_// W\WJ\M
- 2.4
_ . T 21:/
/ s
2251(C S | |
1’ 2 ‘

B 3

G e
F : 5 INVENTOR
RANCESC PALAZZY,

£rr
LATTORNEY




10

20

30

35

140

45

50

55

FRANCESCO SPALAZZI, OF NAPLES, ITALY.

ELECTRICAL DEVICE FOR TRANSMITTING TO A DISTANCE CONTINUOUS OB INTER-
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To all whom it may concern:

Be it known that I, Fraxcesco Sranazzl,

lieutenant in the Royal Navy, a subject of
the King of Italy, and residing at Naples;
in the Kingdom of Italy, have invented cer-
tain new and useful Improvements in Tlec-
trical Devices for Transmitting to a Dis-
tance Continuous or Intermittent Angular
Movements, of which the following is a
specificaticn, reference being had therein to
the accompanying drawing.
* The present invention refers to an elec-
trical device of the class described in the
specification of patent application Serial
N. 433523, by means of which the angular
movements of a turning piece are trans-
mitted to a shaft situated far away, which
repeats exactly whether it is the case of con-
tinuous or intermittent movements. This
effeet is obtained by means of a motor com-
prising a fixed field, in which a flux of con-
stant direction is produced, and a movable
field comprising -a plurality of coils, in
which by changing the path of the current
through the windings, a change of the di-
rection of the resulting flux is obtained.
The variation of the path of the current
through the windings is produced by the
movement of a special switch which is put
into action by the turning piece.

The device according to the present ap-

plicatien refers particularly to improve- |

ments in the ceonstruction of the repeating
meter, and in order that suld improveients
may be tully understood the original form
of the motor will be illustrated again in the
drawings and briefly explained in the de-
seription.

The improved motor comprises an arma-
ture with a-closed coil winding, which may
be either multipolar or bipolar and periaits
of obtaining any desired value of the driv-
ing torque within a given range, of mini-
mizing the variations thereof, increasing
the efficiency by reducing the air gap and
maintaining the reluctance approximately
constant for all the positions, .at the same
time allowing a larger number of positions
for a given number of transmitting wires.
Further provisions are made which allow
the motor to work -with a strong current
while avoiding damage due to excessive
sparking in the commutator. :

This device can be. advantageously uti-
lized in many cases. For instance it can be

| utilized for transmitting to a distance the
| indicaticns of a mariner’s compass, for regu-
lating the sighting gear of the guns, for
transmitting the data for the fire to the
guns of a distant battery, for actuating the
devices of range finders with two observing
stations, for controlling the position ef the:
rudder of a ship, et cetera. :

In the annexed drawings, Figures 1 to 6
show diagrammatically the form of the de-
vice described in the specification above re-
ferred to, in which the fixed field is formed’
by two electro-magnets and the movable
field by a drum armature with 3 coils at
120°. The other figures show diagrammati-
cally the modifications now introduced.
Fig. 1 is a plan view of the arrangement of
the circuits of the motor and of its connec-
tions with the switch. Figs. 2 and 3 are
respectively an end view and a side elevation
of the motor. Figs. 4 and 5 are respectively
an end view and a side elevation of the
switch.  FKig. 6 shows the diagrammatic dis:
position of a switch with liquid resistance.
Ifg. 7 shows a motor of the same type, but
in which the armature has a slotted cylin-
drical drum with smooth surface. Fig. 8
shows a motor in which the disposition is
reversed, viz, the rotor has two poles, in the
windings of which current continuously
flows, while the movable field is produced in
the stator. Fig. 9 is another form of arma-
ture for the motor shown in Fig. 7. Iigs:
10 and 1! show the developed surface of
two forms of the transmitting switch.

The fixed field of the motor shown in
Figs. 1 to 6 is formed by two pples
-—1"—1""—, which can have a series.or a
shunt excitation. Between said poles is
placed a drum armature with 3 coils —2'—
27799/ _at 120° {from each other and
each one of these 8 coils by means of a wire
-3’3’ —8"""— 1s connected with a me-
tallic ring —4'—4"—4’"", Fig. 3, mounted
upon the shaft —s— of the motor. Tt will
be understood that mesh connected winding
without a return wire can be adopted.  In’
‘this motor particular shapes are given to the
pole-shoes of the field magnets and the core
of the armature. As is clearly shotwn in the
drawing, (Fig. 2), the pele shoes of the ar-
mature expand outside the coils assuming a
mushroom shaped appearance and form to-
"gether a nearly continuous cylindrical sur-
face interrupted only by the slots necessary
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for placing the windings of the coils in
position, .The pole-shoes of the magnets
of the field are also shaped in such a way
as to leave a cylindrical recess, the diameter
of which is a little larger than the diameter
of the armature drum so that the air-gap, is
very small, and when one of the pole-shoes
of the armature is leaving the field of action
of one of the pole-shoes of the field magnets,
the following pole-shoes of the armature
has already entered the said field. In the
motor shown in the drawing the excitation
of the field and the windings of the arma-
ture are connected in series, therefore there
is only one wire —6— which leads the cur-
rent to the magnets of the fixed field where-
from it ‘goes to the connecting point of the
windings of the 8 coils of the armature. The
switch which produces the variation of the
cirrent circulating in the 8 coils of the ar-
mature consists of an insulating cylinder
—9— mounted on a shaft 7 which either di-
rectly, or by means of suitable transmission
mechanism, is connected with the turning
piece, the angular movements of which are

to be transmitted, so that it either rotates

through the same angle or through a pro-
portionally larger or smaller angle accord-
ing to the circumstances of the case. Upon
the insulating cylinder —9— are placed 3
continuous metallic rings —8—8""—8"""—,
and a ring divided into three segments
—9"—9""—9”"’— each one of which commu-
nicates electrically with one of the continu-
ous rings. Against .the interrupted ring
rests a large brush —10—, to which the cur-
rent is fed by the wire —11-— The contact
surface of said brush is-smaller than a seg-
ment of the ring, but it can keep in contact
with two adjacent segments, so that the
brush passes from one segment to the other
after having for a certain interval allowed
the passage of the current through both seg-
ments. When the current to be transmitted
is of considerable strength, then, in order to
diminish sparking, two or more brushes can
be used acting on a like number of inter-
rupted rings, the corresponding segments of
which communicate with the same continu-
ous ring. Against the three continnous
rings —8—8""—8"""—, rest three brushes
—12/—127"—12’"—, from which start the
wires —8—8"—3"""—, ending at the
brushes —183"—13""—13"""—, of the collector
of the motor. Irom the fourth collar —14—
of the collector of the motor starts the re-
turn wire —6—,

the switch, the same angular movement is
repeated by the shaft —5— of the motor
—15— and thus a rotation through 120°
is produced each time the brush —10—

"passes from one segment to the other; how-

ever, when the brash begins to cover the
succeeding segment and before it has left

-, It will be easily under--
stood that by turning the shaft —7— of |
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the preceding one, so that the current 1s cir-
culating in two adjacent coils, the armature
is turned through 60°. When it is a case
of making use of an armature with star-
or mesh conriected winding without the 4th
wire, a path for the return of the current is
provided by means of a brush at 180° from
that by which it enters. Fig. 10 shows de-
veloped the cylindrical surface of a switch
of this form; the current enters the system
by the two brusheg ~22'—22’"-—, which are
connected together, and the return wire
7 66— extends to a second pair of brushes
—99/7-99"""—_which are diametrically op-
posite the brushes connected with the wire
—11—. The contact segments —23"—23""-
—28"""—, are in this case of the special
shape shown, and the current reaches the
windings —2'—2""—92""-—, of the armature
through the wires —8"—3""—38""— starting
from the rings —24’—24""—24"""—, ‘

For series wound motors of the class
shown in Fig. 1 switches having the ar-
rangement shown in Fig. 11 may also be
conveniently used. This.arrangement offers
the advantage of suppressing sparks and of
braking the armature in each successive po-
sition. Fig. 11 shows the developed cylin-
drical surface of the switch and clearly
itlustrates how the segments —25"—25""—
25’/ are connected with the rings —26'—
26”7—926"""—. The current reaches the,
switch through the double brush —25—,
and —27"—27"’— are the shunting brushes.

The action of the rotary switch in combi-
nation with the armature having three coils
at 120° movable in a fized field between 2
pair of opposite poles is as follows: During
the  rotation of the switch current is sent
alternatively through two wires to the three’
coils so that either in one or two of same
the current circulates in the same manner,
while in the remaining coils or coil the cur-
reat either flows in opposite direction or is
altogether cut off from same. It ensues that
for a given posifion of the brush —10—
relative to the segmental ring of the switch
the armature will remain fixed in a certain
pesition until another step is made by the
switch, because contact is maintained at the
collector ring and therefore the current still
flows in the same manner in the coils of the
armature. At the instant however in which
the brush —10— either begins to touch two
adjacent segments or passes completely on
one of same the armature rotates through a
further 60°. Therefore during the rotation
of the armature with three coils there are
six stopping- positions at 60° from each
other. ‘ _

When it is desired to cbtain a really con-
tinuous movement, it will be convenient to
make use of a liquid resistance switch ar-
ranged as shown in Fig. 6, and in this case

in order to avoid the electrolysis of the 3
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short intervals the motor described, acts
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liquid, either alternating or inverted current
should be preferred. This liquid resistance
switch consists of a circular channel —16—
having insulating walls and filled with a
Hguid of low conductivity, TInto the lignid
eontained in this channel dips a metallic
pin, which is carried by an arm —17—
mounted upon a shaft —18— passing
through the center of the circular channel
—16—. The shaft —18— iy in the same
way as the shaft —7— of the switch de-
scribed hereinbefore, either directly or in-
directly connected with the rotating picce,
of which it repeats, either enlarged or re-
duced, the angular movements. In one of
the walls of the circular channels —16-—,
for instance, on the outer one, are inserted
metallic plates the 1st, the 4th, the Tth...
of which are in communication with the
wire —3’—, the 2nd, the i5th,
with the wire —3""—, and the 3d, the 6th,
the 9th ... with the wire —3"— that is with
the three wires which go to the collector of
the motor. It will be understood that when
the pin carried by the arm —17— is in front
of the segment —19"-—, the whole current
coming from the wire —11— passes into
the wire —3’——, and during the motion of
the arm a portion of the current begins to
pass through the segment —19”— until,
when the pin carried by same has arrived
in front of the segment —19""—, the whole
current passes through the wire _ g
so on. In this way the variation of the
strength of the current in two successive
windings of the armature is a continuoug
one and thus also the continuous rotation
of the armature is obtained. In the wualls
of the channel can be fixed any number of
groups of plates, but it will be understood
that when the rotating piece, the angular
movements of which are to be repeated is
the shaft —18—, then for the purpose of
rendering sensible even small deviations it
becomes necessary to diminish the interval
between successive plates, and to increase
accordingly the resistance of the liquid in
which dips the pin,.if the same aceuracy is
to be obtained. It will also be apparent
that a switch of this class will be particu-
larly useful in all cases in which the power
acting on the shaft —18— and cansing the
rotation of same is very weak and 1ot _sui-
ficient for overcoming even a very small
mechanical resistance, as for instance in the
case of the transmission at distance of the
indication of a mariner’s compass. In this
case when the contact plates are inserted at
as
an amplifier of the movement.

Although in the drawing is shown a mo-
tor the armature of which has 3 coils it will
be understood that a greater number of coils,
five for instance, can be adopted, the number
of the brushes being increased accordingly.

\ ol ;‘1»,

L7 1llnstmtcs a motor of this class with t

the 8th...’

and |

8

Thus any kind of closed coil armature wind-
ing wound on a slotted drum with smooth
cylindrical surface as shown in Fig. 7, can
serve for the purpose, provided that the
usual commutator be replaced by a ring col-
lector (similar to the collector shown, T ig.
3), each-ring being connected with one of
the sections of the armature winding. By
adopting this disposition the return path
of the curpent is always by way of a brush
resting against the segmental ring of the
swite h. and displaced by 180° relative to
that throngh which the cuncnt enters. Flg
tWo
field poles —28—28"—, a closed coil ar-
mature —29— hav mg a smooth external sur-

face and three sections —30"—30""—30"""—
comuunicating - with the three rings of
the collector. The return path of the

current is by way of the wires —31"—

31731 —, all ending at a ring connee
tion —32— from which starts the wire

38— leading the current to the series
wound field windings. The return of the
current takes place through the wire -—34—.
Another armature of this kind with c¢losed
coil winding but without return wire is illus-
trated in I‘m 9. The advantages of this
kind of armature ave appaunt. The air-
gap is reduced very small, the wire is better
utilized, greater power is obtained and
moreover the torque and the magnetic re-
luctance are practically constant for all po-
sitions of the armature. This feature is of
great importance, because in these motors
where the reluctance of the magnetic cireuit

raries considerably for the varicus positions
of the armature, the torque, beside overcom-
ing the resistance of the driven shaft, has to
overcome also the resistance which the ar-
mature, under the action of the field mag-
nets, opposes to displacement when it occu-
pies one of those positions for which the re-
luctance of the magnetic cireuit is a mini-

muni. Further a motor of the type shown in
Figs. 7, 8 and 9 has the advantage that the

angle Detween two successive mstlntr pusi-
tions of the armature can be kept as small
as desired. Further it l,s clear that a syn-
chronous movement can be obtained by re-
versing the position of the parts, viz., by
forming the armature with a coil wound -on
i@ convemen#ly shapéd core and providing a
multipolar field either with several coils or
with a closed coil winding wherein the cur-
rent is circulated, and in | this case the col-
lector 1§ no I()nﬂu necessary and it will suftice
to connect dlrectly the windings of each coil
or each gection of the closed coil winding with
the brushes on the rings of theswitch. Fig.

8 shows a motor of this kind with an arma-.

ture —35— formed by a coil the core of
which has two mushreom shaped pole shoes,
and closed coil field winding 29" to which
the current eiiters directly from’the rings
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of the switch through the three wires—36"—
36’"—386"""— .while .return takes place
through the wires -87--87"—37""—,
which end at the ring connection —38— from
which starts the return line —39%—. Tt will
be seen that irrespective of the particular
arrangement of the parts the present inven-
tion substantially includes a switch connect-
ed to a turning piece which during the rota-
tion of the latter sends successively the cur-
rent through a series of wires each one of
which ends -at one of the rings of a ring col-
lector, and a motor connected to the repeat-
ing device and consisting of a fixed and a
movable field formed either by a certain
number of coils or by a closed coil winding,
the winding of each coil, or each section of
the armature winding being connected with
a ring of the collector which must therefore
possess as many rings as there are coils or
sections of the winding so that on the turn-
ing of the switch, the armature of the motor
turns synchronously through angles corre-
sponding to the rotation of the field. In
other words the switch in combination with

. the motor of the kind described provides for

30

the production of a rotating field capable of
rotating the armature and generated by
means of continuous current, in such a man-
ner that the positions of rest of the armature
can be made to differ by angles as small as

~ desired.

490

In all the repeating motors used in con-
nection with devices of this kind, the con-
stant field may include a plurality of pairs
of poles, and armatures with multipolar
windings, that is the sections of which form
each as many poles as there are pairs of

poles in the constant field, so that the switch

will perform two three, or more revolutions
for each complete revolution of the motor.
Further in order to secure a constant mag-
netic reluctance it will be convenient to in-

" cline either the surface of the armature, or

© 45

the magnetic cores of the excitation. Lastly"

the efliciency of a motor of this class can be
notably increased by forming the stationary
excitation according to Fig. 8 by means of

1,668,159

perforated metal sheets with holes near the -

outter periphery, with slots for introducing
the conductors in them from the outer edge,
and long slits extending to the inner edge
between two successive hoies in order to bet-
ter direct the magnetic flux against the
armature.

Having thus described my said invention
I declare that what I claim is: '

In devices for repeating in a distant place
angular movements performed by a rotating
shaft connected to a switch which succes-

.sively sends currvent in a plurality of line

wires ending in the repeating motor, the
combination in said motor of a plurality of
coils wound so as to form a constant field, 2
closed coil winding in said motor, compris-
Ing as many sections as there are line wires,
each section forming as many poles of a
variable fleld, the shoes of said closed coil

winding forming a complate cylindrical sur-

face W%ich corresponds to the cylindrical
surface limiting the pole shoes of the first
constant field, a shaft carrying one of said
windings, the other being stationary; con-

“tinuous rings and electrical connections on

said shaft feeding in the same manner the
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winding carried by the shaft irrespective .

of the position of the latter, each section of
the closed coil winding being in communica-

tion with one of the line wires, and the coils

of the constant field being in communication
with the return line, so that all of them are
energized in the same manner and produce
a magnetization, the direction of which in,
vespect of the coils is constant, the sections
of the closed coil winding being energized
in a manner cyclically variable with the ro-

80

85

tation of the switch and producing a rotat- |

ing variable field, thus compelling the mov-
able 'winding mounted on the shaft to rotate
by the same angle as the variable field..
In testimony whereof I have affixed my
signature in presence of two witnesses.
: FRANCESCO SPALAZZI.
Witnesses: _ -
Emrrerio LaBocCETTA,
Anronto LABOCCETTA.



