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This invention relates to electric circuit-
controllers and particularly to a relay adapt-
ed to be energized a successive number of
times before it is finally actuated to con-

- § trol its circuit. - : :
In electric distribution systems, when a
- short circuit or other abnormal condition oc-
curs on the system, and the electric switch
- controlling the particular part of the system
10'in which the abnormal condition occurs is
" caused to open upon over-load, it is or may
. be desirable to reclose the switch automati-
cally and within a short time after it has
opened in order to maintain continuity of
16 service. If the abnormal condition still ex-
ists in the system, the switch may be again
opened. Itis desirable to reclose the switch
a number of times as, for instance, three or

four times and if the abnormal condition is

20 only temporary, it may disappear prior to
one of the switch-reclosing operations, and
the switch, when reclosed will remain closed.
If, however, after the switch has been auto-
matically reclosed a certain number of times

25 and still trips open, it is evident that the ab-

normal condition is more or less permanent
and it is thereupon desired to maintain the
switch open.. Do '
This invention has for its object the pro-

30 vision of ‘a relay, termed a “notching” or

““counting” relay, which is arranged to con-

' trol the number of times that the switch may

be reclosed, and to finally disconnect the
switch from the automatic reclosing devices
until an operative manually reconditions the
system for further automatic reclosing..
Briefly the invention comprises a hydraulic
relay having a notching piston and cylinder
" which are in fluid communication with a sec-

40 ond or actuating piston and cylinder, and
said latter piston 1s arranged to be electri-
cally operated each time the switch is opened.
The actuating piston is adapted to force a

_suitable fluid into the notching cylinder and

" 45 thereby move the notching piston outward-

. 1y. The arrangement is or may be such that,
-when the actuating piston has been operated
a predetermined number of times, sufficient
fluid will have been forced into the notching

50 cylinder to move the notching piston into a

35
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circuit-controlling position. The notchin

cylinder is preferably provided with a lea

passage extending therefrom and the fluid
in said cylinder is adapted to flow contin-
ually therefrom through said passage so that,
while the notching piston may be moved into
circuit-controlling position, if the actuating
piston has operateg with sufficient rapidity

. a sufficient number of times, yet if said actu-

ating piston has operated repeatedly but with
relative long intervals between successive op-
erations, the fluid will leak out of the notch-
ing cylinder between the operations and con-
sequently, the notching piston. will not be

moved a sufficient distance to effectively con-

trol the controlling circuit.

Fig. 1is a sectional elevation of a notching
relay embodyin%" the invention. ,

Fig. 2 is a plan view of Fig. 1 with the
notching cylinder removed. | :

Fig. 8 is a section along line 3—3 of Fig. 1.

Fig. 4 is a detail illustrating the relative
position of the relay contacts and the notch-
ing piston in an operated position thereof.

ig. 5 is a sectional detail illustrating a
modified construction of relay.

As here shown, the notching relay embody-
ing the invention includes a casing 10 which
may be formed of bakelite or other suitable
material. Said casing may have a lower cyl-
inder portion 11 about which a solenoid wind-
ing 12 may be disposed and in which a core
or plunger 18 may be movably received. Said
casing may have an enlarged upper portion

-14 which is adapted to form-the pump or

actuating cylinder of the relay. An actuat-
ing piston 15 is movably disposed within said
cylinder and is or may be connected with
said plunger 18 by means of the rod 16 where-
by, when said plunger 18 is moved upwardly,
said piston 15 will also be moved upwardly.
The upper portion of said cylinder 14 may
be externally screw-threaded and a cover 17,
which may comprise a cylinder head, is or
may be screw-threaded on said cylinder.
Said cover 17 is or may be formed with a
neck 18 which extends above said cover; and
a notching cylinder 19 may be screw-threaded
thereon. Said notching cylinder may be
closed at it supper end by the integrally-
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-formed end wall 20 or other suitable means.

. A notching piston 21 is or may be received
" within saiﬁ cylinder and the piston rod 22
-thereof may extend upward and . slidably
5 through an aperture in the end wall 20 of
said cylinder. A stationary contact member
23 of the circuit-controller of the relay may
be carried by a suitable supporting frame 24
in a position above the notching cylinder,

10 and & movable contact member 25 may co-’

operate with said fixed contact member.

2id movable contact member may be actu-
ated by any suitable means such as links 26
which are connected to form toggle members.
15 A spring 27 may be connected with said frame
24 and the toggle and may be arranged to
hold the contact members closed when in the
position illustrated in Fig. 1. Said spring
- 1s also arranged to forcibly separate said con-

go tact members when the toggle is tripped or
- moved beyond off-center position, whereby to
. move said contact members and the toggle

members into some such circuit-open position
. as 1llustrated in Fig. 4. Suitable means may

25 be provided to effect the resetting of the

switch after it has been effectively operated.
- For convenience, manual resetting means is
herein illustrated and said means may com-
rise a manual resetting button 28 which may
30 Ee disposed above said toggle members and
may serve, when depressed, to reset the tog-
gle members and close the switch. »
The neck 18 of said cylinder cover 17 is
or may be formed with a passage 30 therein
35 by which communication between the upper
end of the actuating cylinder 14 and the
notching cylinder 19 1s or may be established.
A valve 31 may be disposed within said notch-
ing cylinder above said passage 30 and serve

ing cylinder through said passage but pre-
vent its return to the actuating cylinder
through said passage. - A valve member,
which may comprise the screw 32, may
be adjustably disposed in said passage
whereby to vary the cross-sectional area
thereof and thereby regulate the rate
of flow of oil from the actuating into
the notching cylinder. Said neck 18 is or
may be also provided with a second or leak
“passage 33 which is or may be disposed in
direct communication with the pump and
notching cylinders. A regulating screw 34
may be disposed in said passage to govern

cylinder into the pump cylinder.

 The piston 15 18 or may be provided with
-valves 35 therein' which may serve to admit
oil from the space beneath said piston, if oil
leaks past the piston, although if the piston
is maintained 1n oil tight engagement with
the cylinder said valves may not be necessary.
The actuating cylinder 14, in the arrangement
illustrated in Fig. 1, is adapted to be of sub-
65 stantially greater diameter than the diameter

to admit a suitable fluid as oil into the notch-:

the rate of escape of oil from the notching -

1,787,649

of the notching cylinder and is adapted to
contain a substantial amount of oil. The sole-
noid 12 is or may be energized for a compara-
tively short interval each time the lineé switch
is opened. Consequently, at each energiza-
tion of the solenoid, the pump piston 15 is
moved upwardly in its cylinder and oil is
forced from the pump cylinder into the
notching cylinder whereby to raise the notch-
ing piston 21. Due to the restricted passage

.30 connecting said cylinders, the contents of

the pump cylinder are not transferred com-
pletely into the notching cylinder at the first
momentary operating impulse thereof. If

there are a number of operating impulses in’

close- sequence, the pump piston 15 will be
correspondingly actuated and at each opera-
tion force a certain amount of oil or other
suitable fluid into the notching ‘cylinder.
When the pump piston has been actuated rap-
idly a successive and predetermined number
of times, determined by the relative volumes
of the pump and notching cylinders, a suf-
ficient quantity of oil will have been intro-
duced into the notching cylinder to raise the
notching piston u wardf;r a sufficient dis-
tance to engage and trip the circuit-control-
ler. If,however,the time period between im-
pulses is relatively long, oil which has been
moved into the notching cylinder during one
impulse will have had an opportunity to es-
cape from the notching cylinder through the
leak passage 33 and the notching piston will
descend so that upon the next operating im-
pulse, the notching piston must be again

raised over substantially the distance it was'

raised on the previous impulse. Therefore,
if the time Eeriod between the operating im-
pulses of the pump piston 15 is relatively
long, the notching piston will not be raised
a sufficient amount to trip the circuit-con-
troller and for the reason that the fluid will
leak back into the pump piston between each
successive impulse. If, however, the time
period between impulses is sufficiently short,
then oil will be forced into the notching cyl-
inder at a greater rate than it can escape
therefrom and, after a predetermined number
of impulses, the notching piston will be
moved upwardly a sufficient distance to trip
the circuit-controller. The number of im-
pulses necessary to effectively actuate the
notching piston may be governed by the ad-
justing screws 32 and 34. o

Fig. 5 illustrates a modified form of the
structure illustrated in Fig. 1, the principal
modification being a fluid reservoir 40 dis-
posed about the pump cylinder and having
communication with the lower end thereof
through the check valve 41. The notching
cylin(ﬁar- in this modification is or may be ar-
ranged to leak through the leak passage 33+
into the reservoir rather than directly into
the pump cylinder as illustrated in Fig, 1.

. With thig arrangement, the actuating cylin-
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der is or may be arranged to displace substan-
tially its entire contents into the notching
cylinder at each operation thereof and receive
a further supply of liquid from the reservoir

s 40. The dimensions of the actuating and
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‘'spirit of the invention.. . .

notching pistons in this instance are or may
be so proportioned that a desirable number
of successive operations may take place with-
out effectively actuating the notching cylin-
der. -
The upper end of the piston rod 22 of the
notching piston may be screw-threaded and
an adjustable extension member 45 may be
screw-threaded thereon and locked in ad-
justed position by suitable means as the checle-
nut 46. Said member is adapted, by suit-
able adjustment thereof along the length of
the piston rod 22, to control the number of
successive impulses necessary to actuate the

circuit controller.

The structure herein shown may be other-
wise modified without departing from the

I claim: .

’1, An electric circuit-controller having a
circuit-controlling member arranged normal-
1y to remain in one position until operated,
an operating member for said circuit-controi-
ling member having provision for successive
step by step movements.in the same direction
to gain control of and operate said circuit
controlling member, an actuating member for
said operating member, and fluid-means con-
necting said operating and’actuating mem-
bers arranged to require the rapidly repeated
operation of said.actuating member for one
effective operation of said operating member
to control said circuit-controlling member.

2. An electric circuit-controller comprising
a circuit-controlling member,; two intercom-

municating cylinders adapted: to contain a

fluid, an operating piston for said circuit-con-

trolling member disposed in one of said cylin-:

ders, an actuating piston disposed in said

.other cylinder and arranged to act upon said

circuit-controlling piston.through the fluid
contained in said cylinders, and means ar-
ranged to provide for successive operations of

said actuating piston to effect the movement -

of said circuit-controlling  piston into effec-
tive circuit-controlling position.and includ-
ing means to return fluid to the cylinder of
the actuating piston from the eylinder of the
circuit-controlling piston. . ' - :

-8. An electric cir¢uit-controller having a
circuit-controlling member adapted normally
to remain in closed-circuit position, means to
hold it in open-circuit position when operated,
and operating means for said circuit-control-
ling member comprising two intercommuni-
cating cylinders adapted to contain a fluid,
an operating piston for said circuit-control-
ling member disposed in one of said cylinders,
an actuating piston disposed in said other
cylinder and arranged: to act upon said oper-

ating piston through the fluid contained in

said cylinders, and means arranged to pro-.

vide for successive operations of said actuat-
ing piston within a predetermined time period
to effect the effective circuit-controlling
movement of said operating piston including
means to retwrn fluid to the cylinder of said
actuating piston.

4. An electric circuit-controller having a
circuit-controlling member adapted normally
to remain in closed-circuit position, means to
hold it in open-circuit position when oper-
ated, and operating means for said circuit-
controlling member comprising an actuating
cylinder -and  piston, an operating cylinder
and piston for said circuit-controlling mem-
ber governed by said actuating cylinder and
piston, means providing fluid communication
in both directions between said cylinders, and
means governing such fluid communication
arranged to provide for a plurality of repeat-
ed operations of said actuating piston within
a predetermined time period for effective ac-
tuation of said operating piston to operate
said circuit-controlling member. .

. 8. An electric circuit-controller having a
circuit-controlling member, and operating

means for said member comprising an operat-

ing cylinder and piston, an actuating-cylin-
der and piston arranged for fluid control of
said operating piston, said actuating piston
being free from said circuit-controlling mem-
ber, means to govern the amount of fluid de-
livered into said circuit-controlling cylinder

“at each stroke of said actuating piston, and
-means to withdraw fluid from said circuit-
controlling cylinder. ' '

6. A counting relay having a normally

closed circuit-controller, and tripping means

therefor including a‘circuit-controlling cyl-
inder and piston, an actuating cylinder and
piston arranged to control said circuit-con-

constructed and arranged to require a plural-
ity of operations of said actuating piston to.

leak passage leading from said circuit-con-
trolling cylinder. : L

7. A counting relay having a normally
closed circuit-controller, and tripping means

therefor including a circuit-controlling cylin- .

der and piston, an actuating cylinder and
piston, a valve-governed passage to admit
fluid from said actuating into said circuit-
controlling cylinder, means to regulate the
amount of fluid delivered into said circuit-
controlling cylinder at each operation of said
actuating piston, means to provide a contin-
ual fluid leak from said -circuit-controlling
cylinder, and means to govern such fluid leak.

8. A counting relay having a normally
closed circuit-econtroller, and tripping means

therefor including a circuit-controlling cylin-

inder and piston, an electri¢ circuit-control-
ler arranged to be operated by said piston,
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an actuating cylinder and piston arranged to
force fluid into said circuit-controlling cyl-
‘inder to move the piston thereof to operate
said controller, means to establish fluid com-
§ munication betwen said cylinders, means to
" regulate the flow of fluid from said actuating
to said circuit-controlling cylinder, meansto
provide for a flow of fluid from said circuit-
-controlling cylinder, and means to govern
10 such fluid flow. : .
9. A counting relay having a normally
closed circuit-controller, and tripping means
- therefor including a circuit-controlling cylin-
der and piston, an electric switch having a
16 movable member arranged to be operated by
said piston, said piston having an-adjustable
member thereon arranged to be adjusted to- -
- ward and away from the movable switch
member, an actuating cylinder and piston ar-
go ranged to force fluid into said circuit-control-
ling cylinder to move the piston thereof and
operate the switch, means to establish fluid
communication between said cylinders, means
to regulate the flow of fluid from said actuat-
25 ing - to said -circuit-controlling cylinders,
means to provide for a flow of fluid from said
_ circuit-controlling. cylinder, and means to
- govern such fluid flow. :
"~ 10. Acountingrelayincludinga circuit con-
30 ‘troller arranged normally to remain in one
condition until operated, an actuating mem-
‘ber therefor adapted repeatedly to operate-
in an attempt to operate said eircuit-control-
ler, and fluid-governed means interposed be-
.85 tween said circuit-controller and said actuat-
ing member having provision for effecting
the operation of said circuit-controller only
after a predetermined number of attempts by
said actuating member within a predeter-
40 “mined period of time. )
In testimony whereof, I have signed my
name to this specification. '

- WILLIAM S. EDSALL.
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