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UNITED STATES

PaTeENT OFFICE.

RALPH D. MERSHON, OF PITTthJRG, PENNSYLVANIA.

SYNCHRONISM-INDICATOR.

SPECIFICATION formmg part of Letters Pa.tent No. 544,365, dated August 13, 1895.
Application filed November 12, 1 894. Serial No, 528,669, (No model)

To all whom it may concern:

Be it known that I, RALPH D. MERSHON, a
citizen of the United btates residing at Pitis-
burg, in the county of Allegheny and State of
Pennsylvania, have invented a new and use-
ful Improvement in Synchronism- -Indicators,
(Case No. 618,) of which the following is a
specification.

My invention relates to methods and appa-
ratus employed for determining or indicating
the occurrence of synchronism betw een alter-
nating-current machines, and it has for its
oh;;eet to provide a method and an appdlatus
of this character which shall be simple and
durable in construction, and which shall op-
erate to accurately mdlcate to the eye of the
operator the moment when synchronism is
reached, in order that the machines may be
connected together in cireunit at that moment.

In my applications, Serial Nos. 509,222 and
509,223, filed April 27, 1894, I have described
and claimed methodsand meansforindicating
the occurrence of synchronism between two al-
ternating eurrent machines which involve the
production of acoustic vibrations, and while
such methods and means are admirably
adapted for use in connection with cireunits
carrying currents of high frequeney, they fail
to effect the desired result when the number
of alternations per second is so low that the
mechanical vibrations caused thereby will not
produce a musical tone. I have accordingly
devised a means and a method, illustrative
examples of which are shown in the accom-
panying drawinOS, in which—

Figure 1is a diagram showing one form of
mdlcatm and the connected cncmtq Fig. 2
is a diagram of aslightly-different form of in-
dicator embodying my invention, and Fig. 3
is a diagram showing still another modifica-
tion.

Referring particularly to Fig. 1 of the draw-
ings,1 and 2 indicate the machines to be syn-
chronized, and it is to be understood that such
machines may be a generator and a motor or
two generators.

3 is a switch for connecting the two ma-
chines in eircuit when they are brought to
synchronism, and 4 is a coil in series with the
two machines, this coil being provided with
amagnetizable core 5, preferably of laminated
iron. Pivotally orotherwise mounted sothat

it is free to move to and from the coil and core
and in inductive relation to the latter isa
closed conductor or armature 6. This arma-
tare may be a closed coil or a disk of non-
magnetic metal, such as copper or aluminum,
for example; or it may be of iron, and, as has
already been stated, it is immaterial how it is
mounted, so long as it is free to move toward
and away from the coil 4. In order that the
movement of this armature may be more
readily noted and the moment of synchro-
nism determined, it is preferably provided
with a pointer 7, the end of which moves over
ascale-plate 8. This pointer may, if desired,
be provided with the weight 9 to insure its re-
turn to the zero position when not magneti-
cally or electrically actuated. The switch 3
may be closed by hand upon the occurrence
of synchronism, or the said switch may be
controlled by means of a local circuit closed

. by the armature or the pointer, if desired, as

indicated by dotted lines in Fig. 1 of the-draw-
ings, Itistobeunderstood thatthe machines
are to be connected in circuit at the moment
when they have reached approximately the
same speed and when their electromotive
forces are in opposition, or, in other words,
when the waves representing the electromo-
tive forces from the two machines are of sub-
stantially the same length and the maxima of
the waves from one machine are very nearly
in opposition to those from the other.

In the apparatus just deseribed, assuming
the coil 4 to be so connected in eircuit that
the electromotive forces therein will be in op-
position when the machinesare in the proper
relation for closing the switch 3, the armature

‘6 will, in the absence of such relation, be

moved either toward or away from the coil 4
and its core 5, the direction of such movement
being dependent upon whether the armature
be of magnetizable or non-magnetizable metal.
Asthe two machines approach the same speed
and theelectromotive forces come more nearly
into opposition, the armature will tend to re-
turn to its original or zero position until the
relation of the machines is such that they may
properly be connected in cireuit, when the
armature and its pointer will be in approxi-
mately the position shown in Fig. 1 of the
drawings. If,on the other hand, coil 4 be so
connected in circuit that there shall be a coin-
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cidence of the electromotive forces therein
when the machines are in the proper relation
for connecting them in cireuit, the operation
of the device will be the reverse of that above
described—that is to say, if the armature be
of magnetizable material its extreme left-
hand position will indicate the time for clos-
ing the switch, and if of non-magnetizable
material its extreme right-hand position will
give the proper indication, the vertical or zero
position, or one between that and either of
the extreme positions, indicating the absence
of the desired relation of the two machines.
I prefer toso connect the coil 4 in eircuit that
there shall be an opposition of electromotive
forces therein at the proper time for throwing
the switch and to employ a non-maguetic ar-
mature; but the other connection and variety
of armature described are entirely practical
and may be employed, if desired. Asalready
stated, it is obvious that the armature or its
pointer may also serve, if desired, to close a
cireuit, which shall operate to effect the clos-
ing of the switch 3 automatically.

In Fig. 2 I have shown the coil 4 surround-
ing a core 5’, which forms a portion of aniron
frame 10, each core and frame being prefer-
ably laminated. Pivotally mounted between
the end of the core 5’ and the opposite portion
of the frame is an armatuare 6’. Extending
outward from this armature is a pointer 7,
provided with a weight 9, and arranged so
that the end of the pointer will move over it
is a scale or indicator-plate 8, the pointer in-
dicating thereon the position of the armature
with reference to the coil 4. In this form of
the device, as well as in that illustrated in
Fig. 1, the armature may be either of mag-
netic or non-magnetic metal, and the connec-
tion of the coil 4 in circuit may besuch as to
secure either opposition or coincidence of the
electromotive forces therein when the ma-
chines are in proper relation for closing the
switeh. The fall-line position of the arma-
ture and pointer indicates the proper relation
of the machines for closing the switch when
the electromotive forces are in opposition in
coil 4 at that time, and the dotted-line posi-
tion of the said parts indicates such relation
when there is coincidence of electromotive
forces in said coil at that time.

In Fig. 3 is shown a modification in which
there are two magnetic circuits, one due to
the coil 11 in series with the machine 2, and
the other to the coil 12 in series with the ma-
chine 1. The frame 13, on two of the arms
of which the coils 11 and 12 are wound, is
preferably formed of laminated iron and is
provided with two opposite pole-pieces 14 and
15, between which is pivoted an armature 6’,
like that described in connection with the
modifiecation shown in Fig. 2. If the coils 11
and 12 are so connected in circuit with their

respective machines that their electromotive
forces are in opposition when the machines
are in the proper relation for throwing the
switch, the magnetic lines of forces produced
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by the two coils and tending to pass between

poles 14 ard 15 will be in opposition and will
therefore neutralize each other. Under these
circumstances the armature will, of course, not
be actnated, and it and the pointer will oc-
cupy approximately the position indicated by
full lines in the drawings. If, on the other
hand, the connections are such that there is
agreement of the electromotive forces in the
two coils, and consequently of the magnetisms
produced thereby at the proper time for throw-
ing the switch, the two sets of lines of force
will reinforce each other between the poles 14
and 15, and the armature and pointer will be
moved to the dotted-line position indicated in
the drawings.

I do not wish to be understood as limiting
my invention to the forms of apparatusshown,
or to the form or location of the individual
parts, since it is obvious that many changes
in form and arrangement of such parts, which
would be within the spirit and secope of my
invention, might be made by those skilled in
the art.

What I elaim is—

1. A synchronism indicator for two alter-
nating current electromotive forces compris-
ing means for producing a varying magnetic gy
field through the joint action of such electro-
motive forces, and a movable armature insaid
field the position of which indicates the rela-
tion of said electromotive forces, substantially
as deseribed.

2. A synchronism indicator comprising a
coil in series with the two machines to be syn-
chronized and a movable armature in induect-
ive relation to said eoil, the position of which
indicates the relation of said machines, sub- 105
stantially as described.

3. The combination with two alternating
current electric machines, of a coil in series
with said machines and a pivoted armature
in inductive relation tosaid coil, the position 110
of said armature serving toindicate the rela-
tion of said machines, substantially as de-
scribed.

4, The combination with two alternating
current machines, of a coil in series with said 115
machines, a pivoted armature in proximity
to said coil and an indicating device carried
by said armature, substantially as deseribed.

In testimony whereof I have hereunto sub-
scribed my name this 7th day of November, 120
A. D. 1894,
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RALPI D. MERSHON.

Witnesses:
CHARLES IRA YOUNG,
JAS, WM, SMITH,




