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20 all whom it may conecermn:

Be 1t known that I, DANIEL HIGHAM, a citi-
zen of the Unifed States of America, mﬂd a
resident of Boston, Ma,ssaehusettq, hzwe in-
5 vented certain Implovements in Rendering
Stable and in Regulating Are-Light Ouuent-
Circuits, of which the f{)llml;fmﬂP 1S a specifi-
cation.

This invention relates to that method of

10 obtaining stability of current in are-light cir-

cuits Whmll I haveillustratedin Relssued Let-
ters Patent No. 11,108, dated August 26, 1890;
and 1ts object is to prowde for the more ef
fectual carrying out of the method fully de-

15 Scribed her sinafter.

Ifigurel in the drawings represents a form

of means embodying the main features of
this invention. Iigs. 2

different formsor modlﬁcatlons of controlling

20 mechanism which may be used, and Tigs. G

7, 3 and 9 are diagrams for 111115trat10ﬂ
Diagram 6 represents theexisting method,

e‘{ceptmcr the method described in S&ld reis-

sued Letters Patent, of operating the control-

25 ling mechanism of are-light dynamos and

Whleh consists of GheCkIIl'D‘ a rise of current
intensity after the eurlent rises above nor-
mal intensity and of checking a fall of cur-
rent intensity after the current falls below

3o normal intensity.

Diagram 7 represents the method of oper-
ating the controlling mechanism of are light
dyna,mos which I have described 1n said re-
issued Letters Patent; and which consists of

35 checking a rise of current intensity before

the current rises to normal intensity, and of
checking a fall of current intensity before
the current falls to normal intensity.

The star (*) in the diagrams indicates the

40 point in the variation of current intensity

where the controlling mechanism starts to
move to check a rise of current intensity,
while the dot (.) represents the point where
the controlling mechanism starts to move to

45 check a fall of cur rent intensity.

1'he wave line represents the variation of
current inteunsity, and the straight line rep-
resents the mean or normal intensity, while
the small ordinates will serve to illustrate the

5o duration of time.
Before going too fully into the subject mat- i

, 3,4 and 5 represent

ter of this application it will be well to give
a brief illustration of the above two methods
of operating the controlling mechanism of
arc-licht dynamos, in order that the distine-
tion between the two can be more clearly un-
derstood when reference herein 1s made to
them.

If from ordinatel to oulmate 21in Diagram
6 18 the time when the current 111tens1ty is
falling it will be seen that more than half of
this time will be spent before the controlling
mechanism will start to move to check the
fall of emrentintensity and 1f from ordinate
2 to ordinate 3 is the time when the current
intensity is rising it will be seen that more
than half of this time will bespent before the
controlling mechanism will start to move to
check the rise of eurrent intensity. The first
mentioned method ofoperatingthe controlling :
mechanism of are-light dynamos, could not

| stable the current,inasmuch asthecurrentin-

tensity would have tokeepon falling or rising
in each variation until the time afterthe con-
trolling mechanism started to move would be
somewhat more than the time spent before the
controliing mechanism started to move, where-
by the wave or variation of current intensity

t would be increased at every oscillation or

movement of the controlling mechanism until
the extreme conditions of instability would
be reached. It should be understood, how-
ever, that the above 18 not intended to mean
that the current of an are-light dynamo would
be made unstable by the method of operating
the controlling mechanism shown in Dl&”‘ldm
6, for if the d;‘rnamo had sufficient pmpeltle&
of stability to make up for the defects in this
respect in the operation of the controlling
mechanism, the current would, of course, be
stabled; what isintended to be meant is that
the method of operating the controlling mech-
anism shown in Diagram 61s a method which
possesses no properties of stability in itself;
a method which would only act to maintain
a constant mean intensity of current.
Now if from ordinate 1 to ordinate 2 in Dia-~
oram 7 of my patented method is the time
when the current intensity is falling it will
be seen then that the time spent before the
controlling mechanism has started to move
will be verylittle compared to the time which
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will be spent after the controlling mechanism
has started to move in checking the fall of
current intensity, and if from ordinate 2 to
ordinate 3 is the time when the current in-
tensity is rising it will be seen that the time
spent before the controlling mechanism has
started to move will be very little compared

to the time which will be spent after the con-

trolling mechanism has started to move in
checking the rise of current intensity.

The second mentioned method of operating
the controlling mechanism of are-light dyna-
mos, therefore, would stable the current, in-

asmuch as the wave variation of current in-
tensity would be shortened at every move-

ment or oscillation of the controlling mech-
anism until the wave would become very
small, that is to say a wave or undulation of
about two or three per cent. variation, as will
be apparent. The advantages of this method
of operating the controlling mechanism of
arc-light dynamos are that the dynamo can be
made to possess some properties of unsta-

bility and, as described in said reissued Let-

ters Patent, to yield a higher efficiency and |

at a lower cost of manufacture in conse-
quence. o | |
Thefirst mentioned method of operating the
controlling mechanism, which is the method
shown in Diagram 6, shall herein refer to as
a method “aecting to regulate the current,”

-and the second method of operating the con-

trolling mechanism which is shown in Dia-
gram 7, I shall herein refer to as a method
“acting to stable the current.”

One form of means embodying the main

features of the presentinvention I have shown
~in Kig. 1 and it consists of a coil K of high

self induction connected in the main or work-
Ing cireuit, a coil P of low self-induetion, com-
pared to coil K, connected in parallel circuit
with coil K, a coil O connected in the main
or working circuit and arranged by its mag-
netic pull on core C’ to oppose the magnetic
pull of coil P on core C through rocker arm
L, a contact ¢ connected in a short eireuit
around the controlling mechanism B, (all of
which can be said to be the means necessary
to stable the current, and the following the
means for regulating the current) a coil T

~ connected in the main or working circuit, a
- 8pring 1, acting both for tension and com-
pression, connecting arm L to core V, and a

- 55

60

dash-pot S to make the movemant of core V
very slow. | -

- The operation is as follows: If the current
flowing through coils K and P were varied or
waved in intensity, the resistance to the cur-
rent in each would vary in respect to each
other, inasmuch as the self-induction of one
is higher than the other, and as it will take
longer for the current to change in the high

self-induction coil K than itwillin the low self-

-~ 1nduetion coil P, which is in the branch cir-

~the current wave in the main or working cir-

cuit, it follows that the phase difference in
the current wave of coil P will be ahead of

515,473

cuit; that is, the current wave of coil P will
be ahead in time, or in other words in the di-
rection the dotted line is to the full line in
Diagram 8. The wave of current in coil K

70

will, of course, be slightly behind in phaseof

the current wave in the main or working cir-
cuit, but as this has nothing to do with the

direct action of the form of - mmeans shown in
‘the drawings it will not be eonsidered. The

responsive action of the means shown 1s de-

‘pendent upon the difference in phase be-

tween the current waves through coil P and
coil O. Supposing the full line in Diagram 8
to be the wave of current-intensity in coil O
and working circuit, the dotted line the wave
of current intensity in coil P, and supposing
for the sake of clearness in illustration that
the opposing forces of coils P and O are equal
when the intensities of the currents as illus-
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trated by the dotted and full lines in the

diagram are equal. Now it can be eclearly
seen when coil P will have a stronger or
weaker attactive force than coil O to open

and close the contact ¢ and also when the

90

movement of the controlling mechanism will

be started to check a rise or fall of current
intensity which is indicated in the diagram.
| by the dot (.) and the star (¥).
be seen is the method of operating the con-

This it will

trolling mechanism shown graphically in Dia-
gram 7. In other words the action of this
much of the means shown will be to stable
the current. | - S

+ -

The coil T which is connected in the main
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or working ecircuit should be just strong

enough to lift the core V when the current

rises above the desired or normal intensity

and just weak encugh to lower the core V

when the current falls below the desired or

normal intensity, or in other words its action

on rocker arm L through spring 2 will be to

regulate the current., The action of coil T,
however, is a very slow one, responding only
to variation of mean intensity of current, be-
ing made sointhe presentinstance by a dash-

pot S. ' The action of coils P and O will, of

course, be a very quick one, responding to

wave variations of current intensity; the con-
nection of rocker arm I. to core V is, there-

fore, not a fixed connection but a spring con-

nection, which will permit of a quick rocker
arm movement and a slow movement of core
V as will be understood. -
The effect of the action of coil T on the ac-
tion of coils P and O will be, when the mean

105

I110Q

s

120 -

current intensity in the main or workingcir- .

cuit rises above normal, the same as though
the current intensity in coil P had risen more
than the current intensity in coil O.

In Diagram 9 I have illustrated the com-
bined action of coil T and coils P and O in
this sense by drawing the mean intensity of
current in coll P as being higher than in coil
O from which it will be seen that the contact
¢ will be held open alittle longer than closed,
when the mean intensity of current rises
above normal, and on the other hand, as will
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‘around the field-magnet coils.
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be understood, will be held a little longer | the current did not respond to variations ol 33

closed than open when the mean intensity of
current falls belownormal.
gram represents the controlling mechanism B
as consisting of means for shifting the com-
mutator brushes of the supply generator.
IFig. 3 shows means varying a resistance
Ifig. 4 shows
means for effecting the control by cutting in
and out sections in the field magnet coils.
Fig. 5 shows means for varying the field mag-
net intensity and shifting the commutator
brushes at the same time, all of which will
be understood. There are also other forms
of means beside those shown in Fig. 1 which
would embody the main features of this in-
vention, but as the precise form of means has
nothing to do with the real scope of this in-
vention it will not be necessary to illustrate
them. |

What 1 wish to ¢laim in this application is

a device or means responding to wave varia- |
-tions of current intensity in the main or work-

ing circuit and acting toregulate the current
in the sense described above, combined with

a second device or means responding slowly j

to variation of mean intensity of current in
the main or working circuit and acting to
regulate the current in the sense deseribed
above; the whole constituting a current con-
troller for are-light generators.

In said reissued Letters Patent I have

. - \
shown means for regulating and stabling the
current, but the means shown for regulating |

Fig.21in thedia- |

mean intensity in the main or working cir-
cuit separately from the means acting to sta-
ble the current,as is the case with the present
invention and which will permit of the means
acting to stable the current being made ex-
tremely sensitive.

- I therefore claim as my invention—

1. In a current controller for are-light gen-
erators, an electro-magnetic device or means

40

responding to wave variations of currentand 45

acting to stable the main or generated cur-
rent, combined with a second device or means
responding slowly to variations of mean in-

| tensity of current and acting to regulate the

main or generated current, substantially as
described.

2. In a current controller for arc-light gen-
erators, an electro-magnetic device or means
responding to wave variationsof current and
acting to stable the main or generated cur-
rent, combined with a second electro-magnetic

| device or means responding slowly to varia-

tions of mean intensity of current and act-
ing to regulate the main or generated cur-
rent, substantially as described.

In testimony whereof I have signed my

' name to this specification in the presence of

two subseribing witnesses. .
DANIEL HIGHAM.

Witnesses:
H. GREGORY, Jr.,
DANIEL B. WHITTIER.
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