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To all whom it may conceri:
Beitknownthatl, JAMES HARRIS ROGERS, a
citizen of the United States, residing at Wash-
ington, in the District of Columbia, have in-
vented certain new and useful Improvements
in Means for Kifecting Synchronism; and I
do hereby declare the followmw to be a full,
clear, and exact desecri ption of the mventlon
such as will enable others skilled in the art to
which it appertains to make and use the same.
This invention relates to certain improve-
ffecting synchronism in the move-
ments of rotating wheels or disks such as are
frequently usedin printing telegraph systems,
clectric time systems, and multiple teleg raph
systems, and in Letters Patent No. 358 753
issued to me Mareh 1, 1887, 1 have shown a,nd
described means by which a visual indication
is given when a rotary device is not in syn-
chronism with another or primary rotary de-
vice and have described means for restoring
the synchronism manually. In the said Let-
ters Patent I have shown various modifica-

tions of the fundamental coneeption by which

the visual indication may be so produced that
the operator can instantly determine whether
the rotary device used by him 1s in sychro-
nism with the distant rotary device or motor
which is at the time acting as transmitter.

My present invention has foritsobject more
especially the provision of means whereby the
want of synchronism in the secondary or re-
ceiving device or motor will be automatically
detected and synchronism restored without
any attention on the part of the operator.

The features of novelty will be more par-
ticularly hereinafter described and will be
definitely indicated in the claim appended to
this specification. |

In the drawings which form part of this
specification, Figure 1 1s a diagram illustrat-
ing the primary and secondary sun-wheels of
a system such as described in my said former
patent, one of the wheels constituting the pri-
mary or transmitting wheel and the other con-
stituting the secondary or receiving wheel.
Fig. 2 is an elevation of the Secondary Or re-
ceiving wheel in connection with its y-wheel

and moving brush. Fig. 3is a sectional view
of the same, taken on the line x z of Fig. 2

————

Fig. 4 is a modification showing another way
of : arriving at-the result.

Referrmo* now to KFig. 1, the general prin-
ciple upon which my formel invention was
based may be briefly set forth as follows: A
represents the sun-wheel of the primary or
transmitting instrument which is made sta-
tionary and on its periphery is fitted with a
number of segments 1, 2, 3, &e. The wheel
A 1s stationary and I fit to a shaft B, which
passes freely through the axis of the wheel,
an arm C which carries a brush D adapted to
bear upon the periphervofthe disk A. Fixed

also to shaft B, but not indicated in Fig.1,18"

a heavy fly- wheel for the purpose of nmknw
the motion as uniform as possible, and the
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shaft B is driven by any suitable source of

power, such, for instance, as a small electric
motor,the intention being to drive the shaftat
ahmh rate of speed for which purposel prefer
a speed of about seven hundred per minute.
Astheshaflt rotatesitcarrieswithit arm Cand
causes the brush D to pass in rotation over
each of the segments on the periphery of the
wheel A. At the distant station I

having the same number of segments on lts

'perlphely and arranged in like relation to a

fly-wheel upon a shaft B which carries with
it an arm C- having a brush D? bearing upon
the perlphery of the wheel A% The shaft B
of the receiving apparatus is also driven in

- a positive manner by any suitable motor and

at a speed approximately the same as shaft
B of the transmitting instrument. Having
thus secured an apprommate uniformity the
object isto effect absolute synchronism in the
relation between the fly-wheels and their sun-
wheels. On the sun-wheel A, I connect one
of the segments, say No, 11, throucrh atrans-
mitting batftery to earth, the cwemt passing

by way of brush D,arm 0 shaft I3 to the line,
~which then passes dlrectly to0 shaft B? of the

receiving apparatus whence it passes by the
arm C*” and brush D* into one of the segments
of the wheel A? and thence to earth through

7C

place a y3
similar stationary, but adjustable, disk A2,
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whatever circuit such segment may be con-

nected to at the time.
According to my previous patent I have
connected two of the segments of wheel A-?
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together and from their j junction hewe taken a | and the relay R releases its armature-and cor-

circuit through the relay R to earth. The

relay R Operates the make and break contact

of an induection coil I, whose secondary was
used for the purpose of producing a spark,
and this spark was utilized as a means of
visually indicating the relation.of the receiv-
ing apparatus with that.of the transmitting
apparatus and brush D® was shown to be in
advance of or behind the position of brush D
on the sun-wheel A at the transmifting sta-
tion. Then the sun-wheel A?could be readily
moved by hand either backwardly or for-

wardly a short distance in order to bring the
Under:

twobrushesintosynchronal position.
these conditions then I have been able to con-

nect the remaining segments in tarn to the

line and with the certainty thatat the instant

the brush D was in contaet with any given
segment the brush D?would be- in contact

with the .corresponding segment of the sun-
wheel A% and thus the purposeof the inven-
tion could be fulfilled. The object of con-

necting two of the segments; for instance 11.|:
and 12 on the sun-wheel A® was to:give a|.
margin for the transmission of the spark on

eitherside-of the exact position: of synchro-

nism and I'have preserved thatfeature inthe-

present instance:
To-automatically bring about the-adjust-
ment which in:the previous:case must be ef-

fected by hand, I proceed as follows: The re-

ceiving: wheel A? is.constructed substantially

the'same as in the former instance and has |

fly-wheel I rotating on the same axis, thefly- |
wheel F being fixed to the shaft B2, buat the

sun-wheel A® being held relatively stationary {.

insuitablebearingsinwhich, when necessary, |
it can move the required distance for effect-
ing its-adjustment. As before the arm C*is

fixed to the rotating shaft and carries the
brush D* which bears in rotation upon the

segmentsl, 2, 3, &e.,of the sun-wheel A% The

latter has fixed toit thearm G which extends
out approximately as far as the rim of the
wheel F and atits endcarries an armatuare H
fitted so as to be 1n close proximityto the-ex-

posed poles n s of an eleetro-magnet M which
is sunk into the rim of the wheel I as shown
in Fig. 3 more clearly.
cuit will be the same'as shown in Fig. 1, but

the local circuit instead of being applied to |

an induction coil as in' Fig: 1 will be applied

to the electromagnet' M by suitable cireuit
connections, preféerablyintheform of brushes
bearing on:insulated rings-on the-hub*of the- [

wheel: F as-shown in- Fig: 3.

In:all the figures-the rotar‘y parts and the j,

direction of rota,t_lon are-indicated by arrows:
and- for the sake of clearness I have all the
various rotations in.a common-direction;

Assumingnow that thetransmitting wheel |:
is'in - motionand the receiving wheel ¥ in mo-

tion at approximately the-same-speed, it is’
easily seen that everytimethe brush D passes |
off segment 11 a break occeurs in the'main-line &

Thetransmitting eir- |

relations tothe.proper position.
suppose the wheel I has slightly increased its.
rate and at the instant when the relay R op-

‘erates the magnet M has just passed-the ar-
mature H of the stationary arm G it will be-
Hcomeenergized foran instant and exert-an at-
'tractive power-on the armature H as it passes

sequently closes the local circuit through the
magnet M for an instant. Ience the magnet
M will be made active once during every revo-
lution of the wheel F so long as the brush D?
passes over the segments 11 and 12 during

-any portion:of the time when the brush D of
the:transmitting wheel is passing over seg-

ment 11. If now, through any change of
speed in the wheel F, the relative positions
between the brush D? and the sun-wheel A
should become somewhat different from the
relative positions occupied by the eorrespond-

ing parts of the transmitting wheel the mag-

net M will antomatically serve to restore the
Forinstance,

away from it,-and the effect is to produce a
brief movementof-thearmatuare H toward the

right and this, by means of ‘the arm:G, shifts

‘the sun-wheel A® correspondingly, so-that
‘after orne or more revolutions of the wheel I
‘the-sun-wheel A* has been brought tothe ex-
.act position it should occupy with. referenceto

.the brush-D? in order to effect perfect corre-
Spondence of relations-between the receiving
and transmitting wheels. Ontheother hand
if the wheel I should tend to run-too slowly
‘it would have-a tendency to fall back some

as to relative positions, and in that event, at

the instant the magnet M becomes enerwmed
1t will not yet have reached the point oppo-
site the armature H and the tendency will be
to slightly drag the armature H backward

so'as to bring the sun- -wheel A? slightly back
.to correspond to the retardation in the speed
‘'of the'wheel F. The relative positionsare-ex-

aggerated in Fig: 2-in.order to make clear the

,reldtlon of the parts, but it is obvious that
-since the-magnet M would receive current for
.an instant during every revolution:of wheel
'K, the sun-wheel A®, and with it the armature
.H, eould not possibly become displaced to.any

such extent as-shown-on Iig. 2,sincethe mag-
net M would be constantly comeetmfr any
‘tendency to-change of speed.

To  provide- for the- eontmﬂ'eney of- a con-
‘tinued advance in speed of the wheel F, ora
.continued retardation, which would have the

‘effect: of carrying the sun-wheel A® step by

.step around through one-or more complete
‘revolutions, or the reverse effect takingplace
owing toa: contmued retardation-of the wheel
I, I propose-to.conneet the various segments

of the sun-wheel respectively eachto.its own.
.contact ring, which I'locate at a suitable point

.on- an insulated sleeve: extending from the
‘'wheel A?and-coincident with the-axisthereof.

‘Byplacingbrushesin contact with these: rings:
‘the circuits-are-all preserved; and at the same
‘time the'wheel A%*and its: controllmg arm G
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are free to move forward or backward in rota- | the arm G and its sun-wheel A? but has no
tion to any extent required by the conditions | effect in driving it backwardly in a direction

of speed of the wheel F.

1'he principle of automatic adjustment of
the secondary wheel into synchronism with
the primary may be carried out in other ways
without departing from the essential idea of
automatic operation, and I therefore do not
confine the scope of this invention to any par-

ticular arrangement of devices for this pur-

pose as such means are susceptible of a va-
riety of modifications. One of such modifi-
cations is shown at Fig. 4 where the arm G is
fixed to the sun-wheel A?as before, but instead
of thearmature H upon its extremity itis fitted
with a long spring blade P shown in the figure
partly in dotted lines as it is behind the arm
G. The magnet M is arranged in the rim of
the wheel F as before, and its armature is

pivotally mounted on the wheel and has an |
extending projection which is arranged toim- |

pinge upon the outer extremity of the spring
I? at certain times and be drawn out of the
way of the spring at other times, according
to whether the magnet M is energized at the
properinstant ornot. Thecireuit of the mag-
net M is arranged the same as shown in Fig.
5. lf now, the wheel I is tending to run too
fast, the magnet M will not be energized until
after it is past a point opposite the arm G.
Therefore the armature on the wheel will not
be attracted at the instant when its projeec-
tion 1s about to strike the end of the spring
P and the latter is caught for an instant and
the arm G given a slight pull in the same di-
rection, as the wheel F is moving,
quickly released by the attraction of the ar-
mature to the magnet M, so that the wheel I

moves on now without further alteration of

the position of the arm G until want of syn-

chronism requires further adjustment which
15 thereupon automatically accomplished.
In this modification of my invention it is de-
sirable to have the wheel F always traveling
al a slightly greater rate of speed than the
primary wheel,as the deseribed arrangement

of the adjusting parts will actonly toadvance |

and is

opposed to that of the wheel F. Other modi-
ications will readily suggest themselves to
one skilled in the art to which this invention
relates. |

The sun-wheel A*beingheld in bearings in-
dependent of the shaft I3 there is of course
no tendency forthe movement of the wheel F
to communicate movement to the sun-wheel
A*furtherthan theslight frietion of the brush
D* which is not sufficient to overcome the
inertia of the sun-wheel, but in the positive
movement given the sun-wheel by the auto-
matic adjusting arrangements it is desirable
to place sufficient friction upon the sun-wheel
to control its inertia and prevent it from ac-
quiring momentum by the attraction of the
magnet M when the latter is energized.

It will be seen that I provideat each station
a motor operating a revolving contact maker,
the stationary member of one contact maker
being circumferentially adjustable,and when
synchronism fails a circuit is closed at one
station and operates electromagnetically to
shift the adjustable member of the contact

| maker at the other station until the instants

of contact are simultaneous or synchronous.

] claim as my invention-— |

Means for producing synchronous contact
at two stations comprising two mechanically
disconnected motors, contact makersoperated
thereby, one member of each contact maker
being stationary and the other revolved by
1ts motor, an electric circuit periodieally
closed by one contact maker, and electro-mag-

netic means controlled by said eircuit for cir-

cumferentially shifting the stationary mem-
ber of the other contact maker when synchro-
nism fails, for the purpose set forth.

In testimony whereof I affix my signature
in presence of two witnesses.

JAMES HARRIS ROGERS.

Witnesses:
1. J. McTicun,
W. V. ROGERS.
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