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UNITED STATES PATENT OFFICE.

ROMAINE CALLENDER, OF BRANTFORD, CANADA.

ELECTRICAL-CIRCUIT CONTROLLER.

SPECIFICATION forming part of Letters Patent No. 515,109, dated February 20,1894,
Application filled Novemher 2, 1893, Serial No. 489,877, (Nomodel)

To ali whom it may conceri:

Be i known that I, ROMAINE CALLENDER,
a subject of the Queen of Great Britain, re-
siding at Brantford, in the Province of On-
tario, Dominion of Canada, have made a new
and useful invention in Electrical - Circuit
Controllers, of which the followingis a speci-
fication.

The present invention is directed to im-
provements in that classof circuitcontroilers
employing a time elemeant for controlling the
length of time that an electrical cireuit shall
remain active or inactive or for regulating
the interval of time that shallelapse between
the taking of an initiatory step for opening
or closing an electrical circunit and the aunto-
matie completion of the act that was in-
itiated. It is more particularly directed to
improvements in that form of apparatus de-
sceribed in my prior application, filed April
24, 1893, and bearing Serial No. 471,559. In
thatspecification I describe the means where-
by a vibratory reed armature is caused to
close a local circuit and to open it again after
any pre-determined interval of time. I also
describe an arrangement of ¢ircuits by which
a secondary circuit is closed after some defi-
nite time interval following the taking of an’
initiatory step to closesaid secondary cirecuit,
and I also show an arrangement of parts by
which the secondary circuit is ruptured im-
mediately after it has been closed. In prac-
tice I find that unless the auxiliary switeh is
perfectly adjusted, its operation is not abso-
lutely certain. Owing to the fact that the
secondary circuit is only closed for a very
brief interval of time, the current flowing
through the coilsof the auxiliary switeh elec-
tro-magnet does not always effect the com-
plete movement of the armature and lever of
said auxiliary switech. To render this form
of apparatus positive under any usual con-
ditions,Ihave devised theimprovement here-
inafter described and have illustrated it in
the two sheets of drawings attached.

TFigure 1is a diagrammatic plan view show-
ing the two reed armatures with which my
new form of apparatus isprovided. Fig.2is

a diagrammatic side elevational view of the
apparatus,

Roferring now to Fig. 1 of the drawings:—
E M’ is the controlling electro-magnet in-

cluded in the controlling circnit1,2. L R
and 8 R are vibratory reed armaturesof dif-
ferent lengths secured to the supports #* and
t’ by the screws s* and s’ and adapted to be
put into motion by one or more closures of
the controlling eircuit through the electro-
magnetEM’. Thesereedarmatures,whenput
in motion, havedifferent periodsof natural ac-
tivity; the shorter reed terminating its vibra-
tions while the longer reed is still in motion.
D and I are yielding contact levers normally
resting against the metallic ends of the reeds
LR and S R,and & and f3are adjustments for
regulating said contact levers. ¢’ isa guide,
and b*is the head of aplungeradapted to move
up and down in said guide as shown more
clearly in Fig. 2. J is a lockingslide bar, the
point 5’ of whieh is adapted to pass under the
head 6% of the planger B and hold said plun-
ger in its uppermost position. ¢®is a guide
through which passes the point j” of the lock-
ing slide bar J. Cisacontact lever adapted
to make electrical connection with the con-
tact point b’ on the head of the plunger B
when said planger is in its uppermost posi-
tion. ¢’ is the pivot of the contact lever C,
and c¢® and c® are the retractile spring and
check adjustment for regulating the normal
position of said lever. EDM?is the automatic
release electro-magnet for withdrawing the
locking slide bar J after its point j” has been
allowed to pass under the head b? of the plun-
ger B. 1®is an armature secured to the le-
ver H of the releasing electro-magnet E M2
I M3 and E M*are operating and releasing
electro-magnets of an auxiliary switeh. P is
a lever pivoted at p’ aud carrying the arma-
ture p*and contaet spring p°.  p°is a contact
plate adapted to close a working cireuit
through conductors 8 and 9 when the contact
spring p®is in electrical connection with said
contact plate p® K is a locking lever for
maintaining the spring p° of the lever P in
its uppermost position when the end %®of the
locking lever K is allowed to fall back against
the limit pin p® &' is the pivot of the lock-
ing lever K. k*isthe armature of said lever
and k* is a retractile spring for bringing the
lever K into its locking position. p7is an
additional retractile spring for bringing the
lever P into its normal position after the re-
leasing lever K has been withdrawn from its
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locking position under the influence of elec-
tro-magnet E M%4 B is the local battery and
6, 5 and 4 are conductors running from it to
the contact lever C, auxiliary switch electro-
magnets E M® and E M* and to.the screws s’
and s®of the vibratory reeds L' R and S R by
way of releasing electro-magnet E M* and con-
duetor 7.

Referring now to Fig. 2, B is the plunger
adapted to move freely in the guides g’ and g2
b®is aninsulatingfoot secured tothelowerend
of the plunger B. d’ and f’ are the pivots of
the yielding contact levers D and F, and d?
and f? are retractile springs for holding the
contact points d* and f* of the levers D and
F against the front ends of the vibratory
reed armatures L R and S R.

The operation of the apparatus is as fol-

. lows: The controlling circuit 1, 2 runs to the
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point from which the apparatus is to be con-
trolled and includes a battery or other source
of electrical energy, and a Morse key or any
preferred form of apparatus for making and
breaking the circuit. I will presume that
this cireunit has just been closed and opened
again, and that as a consequence, the vi-
bratory reed armatures -have been put in-
to motion under the influence of the attrac-
tion of the controlling electro-magnet E M’.
‘When the reeds are attracted by the closure
of the circuit 1,2 through the electro-magnet
E M’ and:are then allowed tofall back by the
opening of said cireuit, the shorter reed S R
in its first upward excursion  presses against
the insulated foot b® of the plunger B and
raises it to its uppermost position, thus bring-
ing the point b’ of the plunger into electrieal

connection with the contact end ¢? of the le-

ver C. At this moment the point j” of the
locking slide bar J is caused to pass under
the head b?of the plungerB under the action
of the retractile spring A% and the lever H.
This locks the plunger Bin its uppermost po-
sition and maintainsthe electrical conneetion
between the point b’ of the plunger B and the
contact end ¢! of the lever C. The civeuit of
local battery B is thus closed but as both of
the reeds are rapidly vibrating, the circuit is
intermittently broken and is not operatively
closed until one of the reeds ceases its vibra-
tions. The vibratory reeds being of different
lengths, have different natural periods of ac-
tivity, and consequently the shorter reed S R
will terminate its vibrations first, and leave
the longer reed L R still in motion. When,
therefore, the shorter reed S R ceases its mo-
tion a circuit is completely closed, shown in
Fig. 1, as follows:—from battery B by way of
conductors 6 and 5 to auxiliary switch elec-
tro-magnet E M3, thence by conductor 4 to the
gerew s’ at the rear end of the shorter reed S
R, thence through said reed to yielding con-
tact lever F' with which the front end of the
reed S R is now in continuous connection,
thence by conductor 3 to guide plate ¢’, thence
through the plungerB (shown more clearlyin
Fig. 2) point b’ of said plunger, contact end

515,100

¢! of contact lever C and thence by pivot ¢
and conduetor 6 back to the battery B.. This
energizes the auxiliary switch electro-magnet
E M? drawing forward the armature p?at the
end of lever P and raising the contactspring
p? into electrical connection with the contact
plate p°in which position it is maintained by
the action of the locking lever K and retract-
ile spring k% the end %* of said locking lever
being brought against the pin p®of the lever
P when this latter lever ismoved fromits nor-
mal position under the action of the electro-
magnet E M3 A second local cireuit 8, 9 is
thus closed and it will remain closed until the
longer period reed ceases its vibrations. I
have simply shown the terminals of this cir-
cnit 8, 9 and have denominated the cireunit as
a “working eircuit.” I have not connected it
through any apparatus, as the manner in
which this may be done will be obvious. It
should be noticed here that the branch con-
duetor 6 running through the release electro-
magnets E M! cannot divert any noticeable
proportion of the current flowing through the
other partof the circuit, for the reason thatthe
longer period reed L R (see Fig. 1) is presumed
to be still vibrating and interrupting this
branch of the cireuit which is afterward op-
eratively closed between the free end of the
longer reed L Rand the yielding lever D. Con-
sequently the circuit passing through the local
battery B is still closed, as is also the working

cireuit 8,9. Thelonger period reed I. R now.

terminates its vibrations, and a shunt circuit
from battery B is now closed, as follows:—from
battery B(Fig.1) by wayof conductor 6, release

electro-magnet E M4 conductor 6 to the other

release electro-magnet E M? thenee by con-
ductor 7 to the serew s? at the fixed end of the
reed L R, thence through said reed to yield-
ing contaet lever D, conductors 10 and 3 to
guide plate ¢’, thence by plunger B through
its point 0" (see Fig. 2) through contact end
c¢* of lever C and from thence by pivote’ and
conductor 6 back to the battery B. The re-
sistance of the two release electro-magnets E
M* and E M? is so proportioned to that of the
electro-magnet B M? that when the shunt cir-
cuit is closed through the two former electro-
magnets the amount of current in the shunt
or branch eireuit is much greater than that
now passingovertheoriginal eireunit deseribed
in connection with the operation of the shorter

reed S R. Consequently the electro-magnet:

E M? is demagnetized proportionately, and
the electro-magnets E M* and E M2 are oper-
atively energized. The effect of this in the
case of the electro-magnet E M!is to draw
forward the armature %? and lever and %3 of
lever K, thus allowing the contact spring p?
to descend into the position shown in the

drawings under the action of retractile spring-

p’, rupturing the eircuit 8,9. The armature
h? of the electro-magnet E M?is also drawn
toward the cores of its controlling electro-mzg-
net and by the action of the lever H on the
locking slide bar J the point j/ is withdrawn
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from under the head * of the plunger B al-
lowing said plunger to fall into the position
shown in the drawingsand rupturing the cir-
cuit between the contacts 0’ of the plunger B
and the contact end ¢! of the contact lever C.
It will thus De seen that both of the reeds L
R and S R were set in motion by the closure
of the main controlling cireuit, and that the
shorter reed was utilized to close a local cir-
cuitatthetermination of its vibratory period.
The longer reed, it will have been noticed,
was utilized to open the loeal circuit at the
termination of its vibratory period and was
also utilized to open the circuit 8,9 controlled
by the aupxiliary switeh. In connection with
this part of the description it may be well to
state that the auxiliary switch is not a vital
part of my apparatus as it will be evident I
may make the secondary circuit a working
circuit.
terminals 5, 4 would lead directly to the work-
ing point without the intervention of any aux-
iliary apparatus.

The arrangements of parts shown in Fig. 1
would be the preferred form for large cur-
rents while that shown in Fig. 2 is all that is
necessary for small currents.

It will be evident that various effective com-
binations may be made by simply changing
the relations of the several elements, and
therefore I do not limit myself to the combi-
nations shown. For instance, by including
an electro-magnetie switeh in the main cir-
cuit 1, 2 a local eircuit could be eclosed in-
stantaneously. The termination of the vi-
bratory period of the shorter reed could then
be utilized to close another secondary cir-
cuit while the termination of the vibratory
period of the longer reed could be utilized to
re-open one or both of the local circuits just
deseribed. It will also be evident that two
independent switches could be included in
the main circuit 1, 2. Both circuits would
then be closed simultaneously and the vibra-
tory period of the shorter reed could be util-
ized to open cne of the circuits, while the vi-
bratory period of the longer reed could be
utilized to open the other local cireuit.

I do not here claim broadly the method of
utilizing the termination of the vibratory pe-
riod of one or more reed armatures for clos-
ing one or more local cireuits after a pre-de-
termined time interval as this constitutes the
subject matter of anindependent application
filed by me in the United States Patent Office
on the 24th day of April, 1893, bearing Serial
No. 471,559,

I do not limit myself to electro-magnetic
means for putting the vibratory reeds into
motion, as it is evident that the hand might
fill this office, as a elock or any other suitable
mechanical means might obviously be used.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. A cireuit controller having two or more
vibratory reed armatures adapted to be put

This is shown in Fig. 2 where the.

into motion by one or more closures of a main
circuit through the coils of a controlling elec-
tro-magnet, in combinationwith meanswhere-
by two or more local circuits are independ-
ently controlled by the reed armatures at the
termination of their individual vibratory pe-
riods.

2. Two or more reed armatures having dif-
ferent periods of natural activity when put
into motion by the clesure of a circuit through
a controlling electro-magnet, in combination
with means whereby two or more additional
cireuits are independently closed by the reed
armatures at the termination of their indi-
vidual vibratory period.

3. A circuit controller for closing alocal or
secondary circuit after a pre-determined time
interval and for opening it after some other
pre-determined time interval, consisting of a
controlling electro-magnet and two vibratory
reed armatures therefor having different pe-
riods of natural activity when put into mo-
tion by the closare of a cireuit through said
controlling electro - magnet, together with
means for causing the reed of shorter vibra-
tory period to close a localeircuit when itter-
minates its vibrations, and additional means
for causing the reed of longer vibratory pe-
riod to open said eircuit at the termination of
its vibratory period.

4. The combination of two independent
time-controlled eircuit closersof differenttime
periods, consisting of two vibratory reed ar-
matures having different nataral periods of
activity when put into motion by the closure
of acircuit througha controlling electro-mag-
net and adapted to operate a loecal circuit at
the termination of the vibratory periodof the
shorter period reed, while the termination of
the vibratory period of the longer period reed
is caused to reverse the condition of saidlocal
circuit,

5. A main cireunit including two or more
electro-magnetic switches for closing two or
more secondary circuits, in eombination with
a eircuit controller, included in the main ecir-
cuit, consisting of an electro-magnet having
two or more vibratory reed armatures there-
for of different natural perieds of activity
when put into mofion by the closure of the
main eireuit and having means whereby the
individual reed armatures are caused toopen
the two or more seeondary cireuits suceess-
ively as they terminate their several vibra-
tory periods. N o :

6. A malin ecircuit ineluding one or more
electro-magnetic switehes for closing one or
more secondary eirenits, in combination with
a eireuit controller, included in the main cir-
cuit, consisting of an electro-magnet having
two vibratory reed armatures therefor of dif-
ferent natural periods of activity when put
into motion by the closure of the main cireuit
and adapted to open the one or more second-
ary circuits after a predstermined interval of
time and to automatically restore the cireuit
countroller to its normal condition after some

70

75

8o

85

418

95

100

105

II0

11§

120

125

130




o

5

20

25

30

35

¢ ' 515,100

other predetermined time interval: said sec-
ondary circuits being operated by the reed
armatures as they terminate their individual
vibratory periods.

7. A cireuit controller for controlling a sec-

ondary circuit at the expiration of each of
two different intervals of time consisting of
two vibratory reeds having different periods
of natural activity when put into motion and
having circuit connections for closing the sec-
ondary circuit when the- shorter period reed
ceases its vibrations, and additional cireuit
connections for opening said secondary cir-
cuit when the longer period reed ceases its
vibrations. _ '

8. The combination in an electrical circuit
controllerof twovibratoryreed armatureshav-
ing different natural periods of activity when
put into motion by the closure of a circuit
through a controlling electro-magnet; the
reed armature of shorter vibratory period hav-
ing means for closing a circuit at the termi-
nation of its vibratory period, while the longer
period reed armature is provided with means
for closing an additional circuit at the termi-
nation of its vibratory period.

9. A circuit closing device included in a
main electrical cireuit for closing a second or
local cirenit at any predetermined. period of
time after a closure of said main cireuit, con-
sisting of an electro-magnet included in the
main eircuit and having two vibratory reed
armatures therefor of different natural peri-
ods of activity when put into motion, together
with means whereby the closure of the sec-

. ond or local circuit is initiated by the reed
-armatures whenever they are thrown into vi-
bration but is not completely effected until
the reed armature of shorter vibratory period
hasterminated its vibrations; in combination
with means for rupturing the second'or local

40

circuit through the instrumentality of the
reed armature of longer vibratory period at
the termination of said vibratory period.

10. A normally open electrical eircuit in-
cluding an electro-magnet having two or more
reed armatures, each of the reed armatures
being adapted to vibrate for any predeter-
mined length of time on a single closure of
thecircuit; in combination with means where-
by each reed armature is caused to operate
an independent local cireuit at the termina-
tion of its individual vibratory period.

11. Anelectrical circuit controller compris-
ing an electro-magnet and two vibratory reed
armatures therefor, each of the reed arma-
tures being adapted to vibrate for any prede-
termined length of time on a single closure
of a circuit through said electro-magnet; in
combination with means whereby a second or
local cirveuit is closed by the reed armature

-of shorter period at the termination of its vi-

bratory period, while the reed armature of
longer period at the termination of its vibra-
tory period is caused either to reverse the
condition of said local circuit or to restore the
circuit controller to normal condition; orboth:
the arrangement being such that periodic
circuit closures of higher frequency than the
natural vibratory period of the shorter period
reed armature will not effect a closure of the
second or local cireuit, while the first lapse
of frequency exceeding the natural vibratory
period of said shorter reed armature will cause
the second or loeal circuit to be closed.
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In testimony whereof Ihave hereunto sub-

scribed my name this 31st day of October,
1893. i
ROMAINE CALLENDER.
Witnesses:
C. J. KINTNER,
M. M. ROBINSON.




