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UNITED STATES PATENT OFFICE.

EMILE RAVEROT AND PIERRE BELLY, OF PARIS, FRANCE.

TRANSMITTING MOVEMENT TO A DISTANCE BY ELECTROMAGNETIC MECHANISM.

SPECIFICATION forming part of Letters Patent No. 626,000, dated May 30, 1899,
| . Application filed June 27, 1898, Serial No. 684,644, (No model.)

To all whom it maly CONCer:

Be it known that we, EMILE RAVEROT and
PIiERRE BELLY, citizens of the Republic of
France, and residents of Paris,in the Repub-
lic of France, have invented certain new and

useful Im provements in Transmitting Move-
‘mentat a Distance by Electromagnetic Mech-

anism; and we do hereby declare that the fol-
lowing is a full, clear, and exact description
of the invention, such as will enable those

skilled in the art to whieh it appertains to

make and use the same, reference being had
totheaccompanyingdrawings, forming a part
of this specification. | | .
The object of the invention above specified
is to work, at a distance and at will, any de-

vice orapparatusemployed forcontrolling me-

chanical motion, this being effected through
the intermediary of electric conductors 1n-

stead of using a mechanical connection or
joint, the operation being such that the elec-

tromagnetic transmission exerts upon a fly-
wheel, lever, sector, or analogotis mechanism
the effort which would be required if the con-
trolling were to be effected directly. |
 The principle of this electrie-telemotor sys-
tem which we have invented essentially con-

sists in the operation of an electromagnetic
‘mechanism working with continuous currents

of variable strengths and with a compound
magnetie field turning as required.

The inventlion is illustrated in the accom-
panying drawings. |
~ Figure 1 is a diagram showing one mode of
carrying out ourinvention. Fig. 2 isa modi-
fied form of transmitting device. Tig.3is a
modified form of brake. Fig. 4 shows a modi-
fieation of the system foroperating a leverat
a distance. Tig. 5 illustrates the system ap-
plied to a stéering-wheel, being the transmit-
ting device for such an application of it.
Fig. 6 shows the receiving device for this ap-
plication of the system. o

The arrangement of the whole device and
the general method of construction of this es-
sential mechanism (represented in Figs. 1, 4,
5, and 6 of the drawings) are those of an elec-
tric motor deprived of the commutator. Its

induced ring or field is arranged externally
and is fixed, while'the inductor or armature A
is movable. The armature A operates like
every armature of a continuous-current ma--

L 3

chine and generates its ordinary magnetic
field. The stationary ring I, while fulfilling
with regard to the armature the function of
the ordinary field of a continuous-current

| machine, possesses no collector and works in

a special manner. Its windingsare of a com-

{ plex type and produce a magnetic field, the

direction of which changes according to the

variable strengths of the different continuous

currentssupplied thereto. Theringis,infact,
constructed in the manner of the rings used
in alternating machines with rotary field,
(multiple phases.) The windingof the rings
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represented in Figs. 1, 5, and 6 is supposed to

be analogous to the star-winding type of a
three-phase alternating machine. - Therings
represented in Fig. 4 have a kind of two-
phase winding. R .

" Theelectromagnetic movementof the meeh-

70

anism will be readily understood upon observ-

ing that if the ring I of Iig. 1 were traversed
by a three-phase alternating current while a
continuous current were energizing the arma-
ture A,thesamewould revolveatthe speed cor-
responding to the period of the current, the

75

rotary fleld generated in the field-magnet re-

acting upon that of the armature. Hence in

order to obtain no longer a periodical speed,

but at will to obtain the movement of the ar-
mature, it is only necessary to feed the com-
plex windings of the fleld-magnet I with con-

tinuous currents capable of taking up, accord-

ing to requirement and successively, those
strengths of current which correspond to the

instantaneous values of the three-phase al-

ternating current. The continuous currents

in the relation indicated are directly obtained
from any continuous-current dynamo-ma-
chine (generating machine or motor) by the
aid of three additional brushes simultane-

ously movable and turning freely about the

I-collector of the machine.

The diagram shown in Fig. 1 represents in
a similar form the electromagnetic transmis-
sion of movement. C is the commutator of
a continuous-current dynamo-machine in ac-
tion. B and D are the two ordinary fixed
brushes of the dynamo, (which latter, for the
sake of simplicity, is not represented in -the
drawings.) «a f y are the additional brushes

movable simultaneously with the crank Mand
connected by means of the conductors fg hito
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the star-windings F G H of the field-magnet
I of the receiving mechanism. 0 A d repre-

sent the exciter-circuit for the armature A.
The same is connected in shunt upon the sta-

tionary brushes Band D. The dynamo Cfeeds,
on the one hand, by means of b and D, the
armature A fmd on the other hand, by the
aid of a f# ¥ the mndmﬂ's F G I of the ro-
tary field of the receiving mechanism I A.
The current is divided according to the sinu-
soidal distribution of the potential around the
commutator of every continuous-current ma-
chine and generated under conditions of an
effectual ele ctricyield. The receiving mech-
anism is constructed and fed so as to prod uce
a torque of work analogous to that of a dy-
namo-electric mache A wheel V is jour-
naled loosely upon the shaft of the armature
A, with which said wheel is connected me-
ghﬂ.nically by a pairof springs R R, attached
to.a contact ¢ on the armature A. On the
whee!l V is mounted a double or counter abut-
ment o o, the contact ¢ lying between said
The rim connecting the crank
M and the movable auxiliary br ushes a By
1s provided with an ele(,tromaﬁ'netw band or
analogous brake.
| The operahon 1s as follows: The movement
of the erank M in one direction or the other
alters the position of the auxiliary brushes
« oy upon the commutator C in operation,
and thereby causes the respective strength
of the currents in f¥ ¢% LM, and eonqequently
also the direction of the l‘otm‘y component, of
the receiving mechanism I A, to be varied.
The armature A moves in proportlon to the
resultant variation of the compound mag-

" netic field in the same direction as the elank
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M and in its movement c
loose wheel V. through the 111termﬂd1.:trs* of
the spring-coupling R R.
springs R R is adjusted to correspond to a

givén fraction of the stress or effort of actua-

tion which the electromagnetic transmission
of movement is to pr Jduee under normal con-

dltlons so that the transmission of movement

repeats the movement of the crank M at a
given angular distanee—limited,for example,
to sixty degree%

cidental resistance to the w orking of Lhe loose
wheel V—thestress or effort ezmeeds the olven

limit, the contact-finger ¢ comes a,wamst an |

abubment o and closes the circuit of a brake
@ that retards the controlling-wheel M by

means of the conductor j, the eleetmmagneb
orip, or other brake, until |

e, band-brake- ¢,
the loose wheel V hm been able to follow the
movement within the givenlimit of distance.

This arrangement insures the reliability of :
movement of the loose wheel 'V and of the

controlling - wheel M. It constitutes as a
whole the proper regulating mechanism of ;
the electromagnetic transmission of torque.

65 This form of electromaﬂ*netlc transmission of

movement is susceptible of various modificsa- |

tions.

carries along the

The tension of the

If, owing toany ef..,ube—too _
abrupt a movement of the crank M or an ac-

i

[ tWO shunt-ﬁurrents the e

i every position and took a number of di:
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Fig. 2 1s an exemplification thereof. The
same is a transmission deviee indicating
twelve positions per revolution—the move-
ment which is obtamed by substituting for
the commutator C in action two stamonary
sectors B and D as the poles of any source of
continuous current, (system of distribution,
accumulator-batteries, or elements.) These
sectors are concentric and of equal radius.
In the case of the dynamo the current con-
ducted to the windings ¥ G H was varying in
fer-
ent values as great as desired. Aeccording to
the arran ﬂ'ement of Fig. 2 the relative Vftlues

- of the curr‘ent dlbtl‘lbl]ted over the windings

E G H, limited for each revolution to twelve
values corresponding to the twelve different
portions which follow the three movable
brushes & £ ¥ around the sectors B and D, are,
on the coriLrary, as Tollows: ;

Values. Values,
Positions. Positions.
o | 9 h J. 19 R
[ USROS [P S N NSRS [ o Do N | I G — & | 41 ~+ %
. S 0 [ —1 |41 ||, 8 . _____ 0 | -1 —1
3 SR — &5 - 3|41 .} B (%] —1
4 o __l__ —1 { 41 10 ___ 4-1 0 —1
> S —1 o o | I G +H | -5 — 3
R —~1 1 41 0 12 e e S | —1 0

Position 12 is that of the ficure. In thistrans-
mission device the total a,mount of the cur-

‘rent conveyed to the sector B (or D) is trans-

mitted to the rotary field. The transmission
is effected either by causing « 8 to turn
around B and D, which are stationary, as
represented in Fig. 92, or, on the contrary, by
leaving a 5 Staulonm'y and causing B and
D to freelw turn. |

According to T I‘w 2 the source of the posi-
tive and negative eurlent% feeds in shunt the
armature A and the sectors B and D. The
feed may as well be effected in tension.

A larger fractioning
that of Flﬂ' 2 would, if required, be obtained
with any 111"“‘6‘1‘ odd number of blushes and
a correspo’ldmcr multiple winding. |

Regarding the proper “etrula;tmﬂ' mechan-
| ism of the electromaﬂ'netlc transmission of

movement, it is shown in Fig. 3 that the move-
ment to the right and the movement to the
left admit of bemo sepat ately braked by a
distinet stopwork. Each of the two abut-
ments O of the receiving mechanisms then
commaunicates sepmately by a different con-
ductmn'-m; e 7 and 5' with an electromagnet e

 and ¢’, which when enern*lzed throws a de-
_tent-levermto engageim enb with locking-teeth

on the wheel M.

Fig. 4 shows a different example of the sys-
tem of electromagnetic transmission utilized
for the angular operation at a distance of a
controllmﬂf lever or sector. The transinission
meeha,msn: proper operates by a variation of
Tect of which is in-
dicated by a Slmllal‘ mechanism I' A’. The
rings of the fields I and I’ earry each a kind

| of 'lawo phase winding, the components of

per revolution than
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which acting alone would each direct the cor-
responding armatures A and A’in a different
azimuth. The movement of the armatures
A and A’ in their respective magnetic fields
is determined by the operation of the resist-
ance p 0 with crank M, controlling the pPro-
portion of shunt of the current, according to
the variable position of the contact 5. Owing
to the construction the displacement of the
point s from one extremity to the other of the
resistance produces a variation between the
current strength at s and that at s’ which 1s
oreater than that required to turn the arma-
ture A within the angular limits of its dis-
placement. As the armature A 1s displaced

it carries along with it the sector K through

the intermediary of locally - used parts, as
will be hereinafter indicated. Ttis, however,
preferable to first deseribe the method of regu-
lating from a distance the electromagnetic

transmission device itself. If the angular dis-

placement of the armature A in one direction

or the other is not followed by that of the-sec-

torI,the contact will strike against one of the
abutments o and will, by the closing of the
cireuit b 07 e d and the action of the brake
@, hold the initial controlling mechanism M
out of operation until the displacement ot the
sector KX has caught up with that of the ar-
mature A within the limit of the distance pro-
vided according to the construction. The
local actuation of the sector K by the arma-
ture A may be effected by any local auxiliary
device. The one represented is an electric
auxiliary or controlling device which oifers
certain particular featuresonly. The Springs
r and 6, carried by the armature A, close, re-
spectively, by means of contacts in connec-

tion with the corresponding abutment-serews

40
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fixed to the sector I, the circuit of the relay
Y and of the relay Z. These two relays close,
each in a different direction, the local cireuit,
which by the intermediary of & and x feed the
armature of the electric motor ¥. "They act
simultaneously as long as the positions of the
sector K and of the armature A exactly coin-
cide and the armature w of the motor is short-
circuited. A device of aunlomatic resistance
X Sin cirenit renders this organization possi-

hle. As soon as the armature A of the trans-

mission device commences to displace itself
one of the contacts 7 or # is broken. Oneot
the relays Y or Z becomes inactive, while the
other remains closed. A current of a given
direction passes through & and y in the arma-
ture ® of the dynamo-motor ¥ and actuates
thesame. Themovementof the latter, trans-

mitted by gearings and endless screws, causes

the sector K to move until it again coincldes
with the position of A and reéstablishes the

normal simultaneous closing of the contacts

in 7 and . -

The local feed-¢ircuit of the motor includes:

in series its field W and the special mechan-

ism of automatic resistance above referred to.
This special mechanism consistsof an electro-
magnet X with double winding and of a re-

626,000 S 3

sistance S, which is either left in series or

short-cireuited by the operation of the arma-
ture pivoted at w. The current passing
through b’ ¢ v = determines the attraction

70

of the armature for the allowed maximum

strength I, (with a number of ampere revolu-
tions . I,) n being the number of turns ot the
windings of u to « when the armature 18
once attracted. Theresistance S is in series,
as are the two coils of the electromagnet com-
prising (n and #') turns. The eurrent passes
through 0’ s w z. The attraction is kept up

with a number of ampere revolutions (n and
n')7 until one has attained (n and n')r < nl
The interval of the values from ¢ toI,as well
as the resistance S, is to be calculated accord-
ingto the circult given. Inorder to regulate

between large limits, anumber of ¢ automatic
resistances,” inserted in form ot cascades
into the circuit of one another, may become

necessary: but the onerepresented evidently

suffices for the purpose of specifying in gen-

eral the peculiarity of the device..

The system claimed by the whole of this

‘specification constitutes & method of trans-

mission of an effort serving for distance op-
erations of all kinds. Itsgeneralapplication
ig expressly specified with the variations . of

detail arrangements within reach of persons .

75
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skilied in the art. Moreover, and by way ot

exemplifying a particular application, Figs.

5 and G represent in separate diagrams a sim-
ple system for the transmission of the con-

trolling motion of a steering-wheel (or of an

100

auxiliary motor) of a vessel. At M will be

“seen the coutrolling-wheel, carrying an- in-
ternally - toothed rim working the gearing
N.  The latter in its movement actuates the

105'

brushes « 7, which are simultaneously mov---

able around the stationary sectors B and D.
A'1 and A I are two electromagnetic trans--

mission devices formed like those of TVig. 1.

V is the steering-wheel (or the wheel of the
Its move-
ment is dependent on that of the motor ¥,
L and L' are double-axis meters indicating
the movements controlled, transmitted, and

auxiliary motor) to be actuated.

effected. In the conventional way the dia-
oram supposes the index m to be dependent

IIc

115‘.

on the movement of M, the index 2 to be de-- -

pendent on the movement of V and the index

¢ (by means of an endless serew the shaft of

which turns in unison with A') dependent on
the movement of A’. Y and Z are the relays;
¥, the electric motor, and XS the automatic
resistance,
described with reference to Fig. 4. At the

top and at the left-hand side of Fig. 5 the

signs 4 and — indicate the origin of the cur-

12C

which fulfils the local function

125

rent which feeds the electromagnetic trans- |

mission device (taken from a distributing

system) from accumulators or elements.  The =

same signs at the bottom of Fig. G refer to the
local source of energy at the receiving-post
One and the same let-
conductor all along

as regards the wires.
ter designates the same
its extent.

130
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The operation of the application repre-
sented by the diagramsFigs. 5 and 6 conforms

1In detail to that which has already been ex-

10.

20

- mechanism.
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plained and operates in its whole arrange-
ment as follows: The movement of the wheel
M, displacing through the medium of N the

brushes « f y upon the stationary sectors B
and D, changes the distribution between £¢g h.
The displacement of the armatures A and A’

then follows. The displacement of A causes |
at the receiving-post a movement of the cor- |

responding wheel of L and causes the break-

ing of one of the contacts at 7 or 4. By the

operation of the relays Y and Z the armature

w of the motor ¥is supplied and cauvses the |

wheel V to turn until the index 2 of its axi-
ometer catches up with the movement of %
The advance of the movement of A (and con-
sequently of M) relatively to V is limited to
afixed value, according to construction. The

~contact (or?z) with one or the other of the abut- |

ments at once brakes the initial driving op-

eration of M by closing the circuit b {ojed’"

and throwing into gear the gripping-brake,
which is actuated by the electromagnet e.
Thisarrangement constitutes the proper regu-
lating device of the distance-transmission

the starting-post of the second transmission

mechanism A’ I' enables the operator to have

proper control over the reliable electric op-
eration of the transmission mechanism by
simply inspecting the movement of 4 catch-
ing up with the movement of .

What we claim is— - -

1. Inan electric-telemotor system, the com-
bination with continuous-current positive and
negative mains, of two concentrie terminals

of equal radius and of opposite polarity, an

odd number of equidistant brushes in contact
with said terminals, and means for relatively
varying the position of the brushes and the
terminals, substantially as desceribed.

2. Inan eleetric-telemotor system, the com-
bination with a hand-wheel, of a gear-wheel
geared thereto, an odd number of equidistant
brushes on said gear-wheel, two stationary
concentrie sectors of equal radius with which
sald brushes engage, and positive and nega-
tive mains connected respectively with sald
sectors, substantially as described. -

3. Inan electric-telemotor system, the com-

bination with a transmitting device, of a re-

celving device having a rotatable armature,
a driven element rotatable independently of
sald armature, contact-points moving with
sald driven element, a contact moving with
sald armature, and a brake for the transmit-

ting device in electrical connection with said

contacts, substantially as deseribed.
4. In an electric-telemotor system, the com-

The simultaneous operation at | |
“motor, and circuit connections between said

626,009

| bination with a transmitting device, of a brake
therefor, a receiving device having a rotata-
ble armature, a contact moving with said ar-
‘mature, a driven element rotatable independ-
ently of said armature, two contacts carried
by said driven element and standing on each
‘side of the armature-contact, and circeuit con-
‘nections between said contacts and the brake,

substantially as described.

5. In anelectric-telemotor system, the com-
bination with arotatablearmature,of adriven
elementrotatable independently of said arma-
ture, an electric motor for driving it, contacts

‘movable with the armature and with the

driven element,and circuit connections where-

by any independent movement of the arma-
ture will cause the motor to operate and re-

turn the armature and the driven element to
their relative normal positions, substantially
as deseribed. -

6. In an electric-telemotor system, the com--

bination with a rotatablearmature, of adriven
element rotatable independently thereof, an
electric motor for driving it, two fixed con-

tacts movable with the driven element, two

spring-contacts movable with the-armature
and normally closed upon those of the driven
element, an automatic switch controlling the

switch and the contacts, substantially as de-
seribed. - |

7. An automatic reversing-switch for an
electric motor, comprising two electromag-

nets in multiple are, means for breaking the

circuit of each electromagnet, an armature
for each electromagnet, each armature carry-
ing two separate contact-arms, a stationary

contact cobperating with each arm, two sup-

ply-mainseach connected with two diagonally
opposite contact-arms, and two distributing-
mains each connected with two direetly op-
posite stationary contacts, substantially as
described. - |

8. Inan electric-telemotor system, the com-
bination with a transmitting device, of a tell-
tale comprising an auxiliary receiving device
at the transmitting-station, in parallel circuit,
with the transmitting device and the main re-
cerving device, and two concentric pointers,
one geared to the transmitting device and the
other to the auxiliary receiving device, sub-
stantially as described. .

In testimony that we elaim the foregoing we
| have hereunto set our hands this 11th day of

June, 1898.

EMILE RAVEROT.
PIERRE BELLY.

Wilnesses:
EDWARD P. MACLEAN,
VICTOR MATEOR.
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