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To all whom 1t may concern:

Be i1t known that I, Erxuesr H. Jacons
a citizen of the Umted States, residing at
Schenectady, m the county of Schenechdy,
have invented certain
new and useful ani ovements in Time-Limit
Relays, of lech the following is a speci-
Reation.

My invention relates to tripping coils and
relays m which a time limit 18 secured by
some suitable form of retarding device and
more particularly to devices of this charac-
ter in which a time Iimit 1s secured by means
of some collapsible vessel, such as a bellows,
which has an outlet for dete ermining the rate
ot collapse of the vessel
contr olled by some Torm of check valve for
admitting air to the vessel.

in many electromagnetic time limit trip-
Ding: dewce& heretofore used, a movable
armature actuated by a coil was rigidly
connected to some form of retarding de-
vice, and near the end of its travel must op-
erate against not only the restraint of the
retarding device, but also the friction of
the lateh of a circuit breaker or of the con-
tacts of a relay. In such a device the requi-
site cer t*um v of action can only be secured
by making the actuating coil considerably
arger Lhan 1S 11(30@%9‘1}:37 where the time limit
feature is omitted and the armature or cove
of the actuating coil can move freely and 1s
arranged to strike a hammer blow. Tt has
also been found that retarding device of
the bellows type with a light check valve
on the inlet port 1s a.;ub]ecu to variations
when used in connection with a coil enei-
gized by alternating current, because the
pertodic variations in pressure in the bellows
due to the periodic variations i excitation
of a coil through which altemmt ng current
is tflowing are suflicient to actuate “the inlet
alve and set up a k ind of pumping action
Whlch varies the amount of air in the bel-
lows and changeg the time lIimit of the de-
vice.

The object of my 1mvention 1s to pro-
vide a tripping mechanism 1n which the
overload coil can be of the same size as
though the retarding device were not pres-
ent, i which all the power exerted by the
coil is av: ulable for moving the armature

ol |

and an 1nlet port

~of the circuit breaker or to the contacts of
a relay, and in which the objectionable
pumping action of the bellows type time
limit device 1s eliminated.

In carrying out my invention, the trip-
pimg member, which may be the Tatch of a
circuit brea ler or the movable contact of
a relay, 1s mounted in a position where it
will be struck a hammer blow by the arma-
ture or core of the overload coil as the core

reaches the hmlt of 1its movement. The time

limit eifect is secured by means of any suit-
able retarding device which will restrain
the movement of the armature or core duri ing
the first part of its travel and an overset
toggle 18 provided for rig 1d1y connecting
the armature to the f@tafdlllﬂ device durmﬂ‘
the first part of the travel of the armature,

but before the armature reaches the tr 1p-

ping member the toggle is automatically

collapsed and the armature or core, which 1s
then free from the retarding devlce 15 lifted
by all the power of the coil and delivers a
11%111111@ blow against the tripping member.

The pumping action observed in the bellows

type of time limit relay is overcome by pro-
viding the bellows with an inlet valve which
is not affected by the periodic variations in
pressure set up by the alternating current,
but which will respond freely to a 101]0 COT -
tinued decrease 1n pressure and will permit
the bellows to fill freely as the core drops

- back to 1ts normal position.

My invention will best be understood 11}
connection with the accompanying draw-
1ngs, which illustrate one form in which it
may e > embodied and in which—

Higure 1 1s a view partly in section of a
mhw cinbodying one form of the invention,
the parts being shown in normal posmon
with the mhbmtnm tube shortened by hav-
ing a portion broken aiw: ay; e, 2 a view
in elevation showing the velation of the
parts atter the coil has been ener olzed and
the core has been moved to tripping 1;)0511,1011
F1g. 3 a plan view of the relay shown in Fig.
13 and If1g. 4 a detail view of the 1nlet « alv
of the bellows retarding device which 1s
shown in I1gs. 1 and 2.

In the drawings the invention is shown as
applied to a relay of a well known type, in
which an 1ron casing 1 containg a coil or

and delivering a hammer blow to the latch | solenoid 2, pl*omded with an armature 3
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having at the lower end a nut 4, which is
immovably secured to the core and 1s kept
trom turning by means of a set screw which
tastens the nut to the lower end of the core
and projects through a slot i a stationary
calibrating tube carried by the casing 1.
The nut 4 1s threaded on a rotatable rod 3
squared at the lower end and loosely fitted
into any suitable rotatable member, such as
the thumb piece 6, which is rotatably mount-
ed on the lower end of the calibrating tube
ancd by means ot which the rod 5 may be ro-
tated to move the nut 4 up or down and
thereby vary the relation of the core 3 and
the coil 2. The upper end of the rod 5 1s
rig1dly secured to a shiding pin, which in the
specific form of device shown in the draw-
1ng, 18 plowded with a shoulder formed by
2 nut ( threaded on the upper end of the
mchng pm. the armature 3, rod 5 and
sliding pin are normally in rig id 1@1;1‘[1011 to
each other and form a core which is mov-
able longitudinally of the coil and 1s lifted
when a current of predetermined amount
flows through the coil 2. The calibrating
tube 1s longer than shown 1n Fig. 1,1n which
part of the tube between the nut 4 and the
bottom of the tube has been broken away for
convenience of illustration.

In the specific form of device shown in
the drawings, in which the relay actuates
the latch of a circuit breaker or similar au-
tomatic switch through a system of links,
the armature actuates a tripping member 8
made in the form of a bell crank pivoted on
a bracket 9, with one end in the path of the
shoulder 7 of the core and normally yield-
ingly held in the position shown in Kig, 1
by means of a spring 10. An arm 11, form-
inge part of the tripping member, s con-
nected by means of suitable limksto the latch
or other restraining means of the circuit
breaker or switch controlled by the relay
and when the tripping member 1s moved to
the position shown i Fig. 2, the switch o

circuit breaker controlled by it is opened au-
tomatically.

In order to secure a time limit for the ac-
tion of the relay any suitable retarding de-
vice may be connected to the core, but the
preferred form of retarding device is of the
bellows type as shown in the drawings, 1n
which a bracket 12, secured to the top of the
casing 1, carries a suitable collapsible ves-
sel, such as a bellows 13, mn alinement with
the core 3. The bellows 13 has an outlet
controlled by a regulating valve 14, and has
one all 15 formed of some flexible mate-
rial, such as leather. The flexible wall car-
ries a metal plate 16 provided with a sleeve
17 fitting loosely over and acting as a 0'111(16
for the upper end of the core or armature
when the parts are in normal posmon
Owing to the space hetween the upper end
of the core and the bottom of the ouide or

063,897

sleeve 17, as shown in Fig. 1, the core can
move a short distance before its upper end
reaches the bottom ot the sleeve, and during
this movement 1t 1s not restrained by the
bellows.

In order to secure the restraining effect of
the bellows or similar retarding device durmg
the first part of the movement of the core or
armature, the core 1s rigidly connected to the
bellows during a predetermined portion of
its movement and at a certain point in its
movement 1s automatically disconnected,
whereupon the core, unrestrained by the re-
tarding device, 1s suddenly raised with all
the power of the overload coil 2 and delivers
x hammer blow to the tripping member 8
The preferred arrangement for locking the
core to the retarding device during a definite
portion of the movement of the core consists
of a locking toggle between the retarding de-
vice and the core, and normally overset to
rigidly connect the core to the retarding de-
vice, the toggle bemng automatically col-
lapsed at a definite pomt 1in the movement of
the core to permit the core to move freely.
In the specific arrangement shown in the
drawings for connwtmg to core and the bel-
lows the bracket 18, mounted on the casing 1,
carries one pivoted lever 19 with its free end
i engagement with the shoulder 7 of the
core or armature, and also carries on a pivot
parallel to the pwot of the lever 19 a second
pivoted lever 20 with its free end in engage-
ment with the sleeve 17 of the bellows. The
two levers are normally rigidly connected
through a locking toggle 21, which i1s nor-
mally overset, as shown in the drawings, and
compels the two Jevers to move together. As
best shown in Iig. 1, the 100111110 toggle 21
is connected to the two levers at dl terent dis-
tances from their pivots and 1s automat-
1cally collapsed by engaging a stop at a det-
inite point in the movement of the cove 3,
the preferred arrangement being that shown
in which the second pivoted lever 20, made
1n the form of a bell crank, carries on one
arm a stop 22, preferably threaded through
the arm to be adjustable and arranged to en-
gage the locking togele 21 as the lever 20 is
moved about its pl\fOt whereby the locking
toggle is collapsed. Owing to the different
clistances from the pivots 2t which the tog-
gle 1s connected to the levers the upward
movement of the levers oives the toggle 21
a lateral motion toward
varying the position of the stop 22 the point
2t which the toggle 1s engaged bv the stop
and thereby collapsed can be varied, Asthe

core moves upward in response to overload
from the position shown in Iig, 1, the levers
swing about their pivots and the toggle,
which acts as a rigid connection hetween the
levers and enables the bellows to restrain the
movement of the core, i1s carried toward the
stop 22 until at a definite point in the move-

the atop 29 and by
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ment of the core the toggle encounters the
stop and is collapsed, whereupon the core 1s
freed from the retarding device, since the
two levers are free to move toward each
other into the position shown i Iig. 2 ex-
cept for the light tension of the toggle set-
ting spring, while the core, no longer re-
strained by the retarding device, 1s sucdenly
lifted with all the force of the overload coil
and through the shoulder 7 carries the end of
the lever 19, as best shown in IFig. 2, against
the end of the tripping member 8, thereby
striking the end of the tripping member 8 a
hammer blow which quickly and positively
unlatches the circuit breaker or switch.

The pumping of the bellows is overcome

by means of the arrangement best shown in

[ig. 4, in which the upper wall of the bel- "

lows 138 is provided with an outlet port 23
controlled by an adjusting screw, and with
an inlet port 24 opening into one side of a
vertical cylindrical valve seat 25 formed in
the upper wall of the bellows and open to
the atmosphere at the lower end through the
port 26.  The cylindrical valve 27, which
fits in the cylindrical valve seat and has its
upper end exposed to the pressure in the
interior of the bellows, 13 normally m the
position shown in Fig. 4, in which the lower
edge projects below the inlet port a suilicient
distance to give the valve enough lap to
allow it to hift sliehtly in response to pe-
riodic fluctuations in the bellows without un-
covering the inlet port. As a result of this
construction, the variations due to the alter-
nating current cause a slight vibration of
the valve, but do not move 1t far enough to
uncover the inlet port, while the long con-
tinued decrease of pressure due to the core
dropping back to normal position will lift
the inlet valve and permit air to flow in
through the ilet port.

My invention may be embodied n many

other forms than that above described and

I, therefore, do not desire to limit mysell
to the precise arrangement disclosed, but
aim in the appended claims to cover all
changes and modifications which are within
the gpirit and scope of my invention.
What I claim as new and desire to secure
by Letters Patent of the United States, 15—
{. In an automatic tripping mechanism,
the combination with a tripping member and
an electroresponsive device having an arma-
ture arranged to actuate said tripping mem-
ber when moved, of a retarding device for
retarding the movement of said armature, a
togele normally overset to form a rigid con-
nection between said armature and said re-
tarding device, and means whereby said tog-
ole is collapsed at a predetermined point in
ihe travel of said armature and said arma-
ture is thereby freed from restraint.
0. Tn an automatic tripping mechanism,

the combination with a tripping member, an

1
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electroresponsive device having a movable
armature, and a tripping member mounted

- in the path of said armature, of a retarding

device for restraining the movement of said
armature, a normally overset toggle which
forms a rigid connection between said arma-
ture and said retarding device, and means
actuated by the movement of said armature
for collapsing said toggle and freeing said
armature from restraint before said arma-
ture encounters said tripping member,
whereby said tripping member 1s actuate!
by a hammer blow from said armature.

3. In an automatic tripping mechanisin,

' the combination with an electroresponsive

device having a movable armature, a trip-
ping member mounted in the path of sard
armature to be actuated thereby, and a re-
tarding device for restraining the movement
of said armature, of a pivoted lever having
one end in engagement with said retarding
device, a toggle between said lever and said
armature normally overset {o form a rigla
connection, and a stop on said lever co-
operating with said toggle to collapse it as
said lever moves about its pivot.

4. Tn an automatic tripping mechanisi,
the combination with an electroresponsive
device having a movable armature, a trip-
ping member mounted in the path of said
armature to be actuated thereby, and a ye-
tarding device for restraining the movement
of said armature, of a pivoted lever having
its free end in engagement with said ve-
tarding device, a second pivoted lever hav-
ing its other end in engagement with sald
armature, a normally overset toggle con-
nected to said levers at different distances

from the pivots thereof and forming a rigicd

connection between them, and a stop en-
onged by said toggle as said levers move
about their pivots to collapse said toggle
and thereby free said armature from said re-
tarding device.

5. In an automatic tripping mechanism,
the combination with an electroresponsive
device having a movable armature, a trip-
ping member mounted in the path of said
armature and actuated thereby, and a re-
tarding device for restraining the movement
of said armature, of a normally overset tog-
ole forming a rigid connection between said
retarding device and said armature, means
actuated by the movement of said armature
for imparting a lateral movement to said
togele, and a stop mounted 1 the path of
lateral movement of said toggle to collapse
said toggle and thereby free said member
from restraint at a predetermined point 1n
the travel of said armature.

6. In an auntomatic tripping mechanism,
the combination with a solenoid having a
movable core, a tripping member mounted
in the path of said core to be actuated there-

by, and a retarding device comprising a

70

&0

850

90

105

110

115

120

128

130




o

o
It

a2

(T

"“M | 963,897

sleeve 10 which the end of said core is loosely
ouided, of two levers mounted on parallel
pivots with thelr free ends in-engngement
with suid sleeve and with said core. a nor-
mally overset togele connected to said levers
at different distances from thelr pivots, and
a1 stop mounted on one of said levers to en-
oage saud toggle and eollapse it as said
levers are moved about their pivots by said
core, whereby soid core 18 freed from re-
stramt at a predetermined point in its path
to engage sard tripping member with a Lam-
mer blow,

¢. The combimation with an electrorespon-
sive device having a movable armature, and
1 collapsible vegsel with one wall connected
to sand armature to vesist the movement
thereof, said vessel being provided with an
cutlet port and an inlet port, of an inlet
valve wnaffected Dy variatiens of pressore
m sald vessel which persist less than a fixed
pertod and litted to uncover said inlet port
m response to a decrease of pressure which
persists beyvoud a predetermined length of
time.

3. The combination with an electroresnon-
sive device having o movable armature, and
a collapsibie vessel with one wall connected
to sand armature to resist the movement
thereet, said vessel being provided with an
inlet port and an outlet port, of an inlet
valve normally closing said inlet port and
movable an response to variations in pres-

=ure m sald vessel, said valve being arranged
to cover sald mlet port during a predeter-

- sponsive device havine o

mined fraction of its travel from normal po-
s11101.
J. The combimation with an electrorespon-

- sive deviee having a movable armature, and

a collapsible vessel with one wall connected
to sawd armature to resist the movement
thereot, said vessel being provided with an
cutlet port and an inlet port opening through
one side of a evlindrical valve seat in the
wall of said vessel, of a piston valve fitting
salct seat and movable in response to varia-
tions of pressure in said vessel, said valve
having suflicient lap to keep said inlet port
covered during pressure variations which
persist less than a predetermined length of
time. *

10. The combination with an electrore-
movable armature,
and a collapsible vessel with one wall con-
nected to said armature to resist the move-
ment thereotf, said vessel being provided
with an outlet port and an inlet port through
one side of a vertical eylindrical valve seat
tormed 1n the wall of said vessel. said valve
seat bemg open to the atmosphere at the
bottom and to the interior of said vessel at
the top, of a piston valve fitting in said seat
with 1ts lower edge normally at a predeter-
mined distance below said inlet port.

in witness whereof, T have hereunto sef
my hand this 20th day of February. 1909,

ERNEST H. JACOBS

YWWitnesses:
2ENJANIN B Huonn,
erexy Orron.
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