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~To all whom it may concern:

ful Improvements in

Be it known that I, Frank M. SLOUGH, a
citizen of the United States, residing at

Elyria, in the county of Lorain and State

of Ohio, have invented certain new and use-

Relays, of which the following is a specifica-

~ tion, reference being had therein to the ac-

15

~ . companying drawing.
10

self-restoring drop relays for use in toll line
circuits or for private branch

My invention relates to improvements in
exchange

trunk circuits, ‘and it consists in ‘the con-

structions, combinations and arrangements.

hereinafter described and claimed. .
. An object of-my invention is to provide

~a drop relay in’ which the armature 1S oper-

ated by gravity supplemented by the action

of a positive releasing device which operates

20

25

1t should be retained by residual magnetism
and 1n which the action of the armature itself
1s made use of to open and close circuits after

‘the manner of the ordinary individual relays.

A further object of my invention is to
provide ‘a self-restoring drop relay which

combines in one structure the necessary |

~mechagism for operating the various circuits

- 80

t

~ working of the systemn.

35

‘common to private branch exchange work

and which does away with the necessity of
the more complicated arrangement of relays
usually necessary for the advantageous

relay is designed to operate
the usual lamp signal armature .in the ring
down trunk. Other cireuits making use of
the lamp signal in the ring down trunk gen-
erally employ three or more relays, one of

" My improved

- which requires rather a sensitive adjustment

40 in order to operate., . |
“to be made for different lengths of line, as a
~current which will operate properly through,

T

“few ohms resistance.

This adjustment has

say 1000-ohms, would be too strong to give
positive operation on a short line of only a
In the latter case the
alternating current would tend to vibrate
the armature violently and the locking
winding would be overpowered so that the

armature would be virtually kicked off. Tt

150 would appear that with any desion of alter-

nating current relay which must be located

~Ints operative position, special means must

be provided for a variation in the line re-
sistance and the locking winding, in order

Self-Restoring Drop-

to force the armature away from the core if .

L

L

to be positive, must be compensating in char-
acter. - |

335

My improved relay is designed to obviate

the objections due to the use of the
of the ordinary type in that
device in which the making and breaking
of the circuits is accomplished in a simple
and-positive manner and which can be oper-
ated In line circuits of varymg resistance,
thus doing away with the necessity. of em-
ploying. devices requiring sensitive adjust-
ment for the successful operation of the

it provides- a

System. ' -

In the accompanying. drawings, forming

relays
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60

part of this application and in which similar |

reference symbols indicate corresponding
parts 1n the several views: Figure 1 1s a plan
view. of my improved relay. I1g. 2 1s a side
elevation. Fig. 3 is an elevational view of
the side opposite that shown in IFig. 2. Fig.
4 1s an end elevation showing the working
parts. If1g. 5 is a diagrammatic view show-

Ing the use of my invention in a private

70
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branch exchange trunk cirenit. Fig. 6 is a
diagrammatic view showing a typleal ar-

rangement on one end of
cord circuit.
showing the terminus of a toll line circuit
and the arrangement of my improved relay

a main exchange

therein, and a pertion of an operator’s cord

circuit. | : .

- Referring to the drawings, 1 and 2 indi-
cate electromagnets disposed in parallel ar-
rangement. kKxtending longitudinally of the

‘electromagnets and immediately above them

are the metal frame plates 8 and 4, which

are bent at right angles at one end to form -

downwardly projecting arms 5 and 6. These
arms abut against the ends of the electro-
magnets and are secured to a mounting plate
7, having openings for the passage ot the
threaded bolts 8

and 9, by the screws 10 and

| 80
Fig. 7 1s a diagrammatic view

85

90

95

11. 'The mounting plate 7 is perforated at

other suitable places to provide outlets for
the terminals 12 of the magnet coils. |
Secured to the forward end of plate 3 by
means of screws 13 is a perforated Z-shaped
member 14 provided with an upturned flan oe
15 atits forward lower end.  Arms 16 are bent
upward from the sides of the member 14 to
provide bearings for the armature 17 whicl is
pivoted on said arms at 18 in such a manner

that its center of gravity lies forward of ils

pivot. The armature 17, therefore, tends to
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tilt forward and is kept from doing so only
when held by the attraction of the core of
the electromagnet 1, which projects through
the perforations in the Z-shaped member 14
in close proximity to said armature, or by
other means hereinafter described.

A

secured to the upright flange 15 by means of
screws 20 and is sultably insulated there-
from. Carried by the plate 19 is an adjust-
able contact screw 21 adapted to form an

electrical contact with the armature 17 in 1ts

15

tilted position. An L-shaped plate 22 hav-
ing a laterally extending yoke 25 on one of
the arms thereof, is secured to the upper end

of the armature for a purpose hereinafter

- explained.

- 20

30

85 D _
" plate 4 by the screws 33. At one end of the

40

Adjacent the forward end of the-electro-

‘magnet 2 is an armsture 24 having a lateral

extension 25 at its upper end, said extensioi
heing provided with downwardly extending
slotted arms 26 adapted to pivotally support
said-armature on pivot pins 27 carried by the
plate4. A retaining screw 28 passing throu oh

the armature and underneath the plate 4 pre- -

vents displacement of the armature while
permitting its ready removal without inter-

fering with the free pivotal operation of the

armature and its lateral extension 25. It
will be noted that the armature 24 and its
lateral extension 25 form a bell crank lever.
A retaining hook 29 is pivoted on a pintle
30 held on the upper arms 31 of a slotted
late 32 which is adjustably secured to the

plate 82 there is provided an upturned flange

having an extension 34 adapted to limit the
upward movement of the pivoted hook. At

its forward end the retaining hook 1s pro-
vided with a lower cam surface 35 and an
apper cam surface 36 adapted to engage the
lower and upper arms respectively of the
yoke 23. '

When the magnet 2 is energized the arma-

ture 24 is attracted and the lateral extension

50

o5 at the top of the latter, and which forms
with it a beli‘crank lever, 1ifts the retaining
hook allowing the armature 17 to drop
against the contaet serew 21, It will be
noted that owing to the construction of the

ook, there is a camming action on the up-

per arm of the yoke 23 and the armature 1s

~forced away from the coil against any tend-

20

ency of residual magnetism to retain it.
When a circuit is closed through the re-
storing coil 1 the armature 17 is drawn to-

“ward the core and the retaining hook keeps

60

it from dropping back against the contact

. | b = )
corow when the current 1s broken. More-

~ over, the armature 17 on being drawn toward

65

the magnet acts throngh the medium of the

ook 29 to force the armature 24 away from

the magnet 2.
The armature 17 is provided

plate 19 having an extension 19* to
which a conducting wire may be soldered 15

o3

at 1ts top | nsual plug Jy

900,435

with two downwﬁrdl‘y extending . slots 37 ;
Journaled in said slots on pins 38 1s a pair of

cam vollers 39 of insulating material.  Dis-

posed above the plate 3 and suitably insu-

lated from one another are the contact
springs 40. These contact springs are hels

in place by means of the screws 41 which

‘extend through the springs and the insulat-

ing material and terminate in the plate 3.

' The central spring, it will be noted, 1s longer
than the other two, and the forward end 1s-

curved upwardly, as shown in Fig. 2, to
form a cam surface 42. When the armature

70

17 is attracted toward the magnet 1 the cam

rollers 39 engage the cam surface 42 to open
the contacts at 43 and 48* with the lower
spring and to close the contacts at 44 and 44*
with the upper spring. It will be noted that
the opening and closing of the contacts 44
and 43 are only effected when the armature
is in close proximity to the magnet, for it
is only when the armature has been fully

30

85

drawn up that the cam rollers 39 engage the .

spring to control these contacts. When the
coil 1 is deénergized the armature is free to
nssume an intermediate position, the lower

90

contacts 43 and 43% are then closed and the

upper contacts 44 and 44* are open.
The utility of my invention is well 1llus--
trated in Figs. 5, 6 and 7. Fig. 5 shows my

branch exchange work. In this figure is

95

improved relay connected up for private

shown the main exchange end of a regular .

exchange line circuit, the trunk. lines, and-

the private branch exchange end. In the
ficure, A designates in general the restoring
drop relay, the magnet 2 of which 1s bridged
directly across the trunk circuit with the
condenser B in series with the same and
being connected therewith through the con-
ductor 50, the use of the condenser being to
prevent the flow of direct current which
would otherwise cause the operation of the

line signal at the main exchange end. The

three positions of the armature 17 of the re-
storing coil @ are readily seen from the tig-

106
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ure. 'The restoring coil 1 is connected with 4

local battery C and the other terminal of the
winding is connected witlr a contact D on
the jack E and adapted to be put into elec-
trical connection with the sleeve side of said
jack. The calling lamp L is arranged in

the local circuit and is adapted to be oper-

ated when the contact 21 is closed, . ¢., when
the armature 17 has been released by the
hook 29. A retardation coil R-is connected
to the upper contacts 44 and 44* of the

115
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spring contact- member 40 -for a purpose:

hereinafter explained. The main exchanﬁe
| (:".‘Ild 18 e
cut-off relay H, the line lamp Y and the line.
velay X, in ciremt with the local battery K.

provided with the usual jack G, t

125

The trunk end of the cord circuit 1s.shown

is typical. It includes the

in Fig. 6 and
the ringing key K, the con-

1;‘0/



~circuit through the windings of the
- visory control relays V and W,

10

. branch exchange.

R O

900,435

densers ¢’ and 'C"", the battery It bridged |

across the tip and sleeve sides of the cord

[ rel jointly con-
trolling the circuit of the SUpervisory lamp O.

... The operation of the above circuits 1S as’
~ follows: The main exchange operator upon
- recelving a call for the private branch ex-
change 1nserts
the regular pairs of cords into the mititiple
Jack G of the line extending to the private
T'his line is usually taken

the calling plug J of one of

as a regular exchange circuit, which 18, of

. course, multipled through the switchboard
and it also terminates in one of the cpera-
o .Et()r’s

positions in the answering jack and line

~lamp. The operator handles the call in the
~usual way, by proj ecting ringing current on

~the line by pressing the key H.

- 20. g2 C : | .
© o up-side of-cord g, ¢, 51, the upper contact

The ring-

g current then finds a path through the

43, winding of the magnet 2, condenser I3,

~lower contact 43, 59
o sude of the line to the cord cireuit and gener-
ator.  This releases the drop armature 17,

25 ator o
. the latter establishing a loc:

and back over the sleeve

! battery eircuit

“through the calling lamp L. The private

C through the winding of the coil
ground, and back _
1 the restoring coil not only restores the
armatire 17 but draws it

:-_'.35 |
-~ tion M, shown in the figure.

~branch exchange operator inseits one of hor
- canswermg plugs m the jack E
30

™

to battery. The magnet

up into the posi-
The cam-roll-

ers 39 engaging the eam surface 492 of the

Sprimgs 40 eause the reiay contacts 44 and 43
to change position,

opening up the connee-

tion-to the drop winding 1 and substitutine
S0oan ats place
coll R,

a ciremnt through the retardation

o path for the main exchange battery currvent

45

50 ,
o of ngh enough mipedance to prevent a short

50 as {o operate. the
the connected cord. cireuit and  which ox.
tinguishes the ealling supervisory lamp O,
Thus the regular sequence of signaling s
~ maintained at the central exchange. The re-
tardation coil IR not only serves as a path for

sitpervisory relay 'V oin

the main exchange battery eurrent but is also

~cirentting of the voice currents,

55

It will be noted that when the subseribery

ave through talking and the private branch
exchange operator pulls down the clreutt, .
that the drop relay armature 17 will veturn

~toats normal pesition (its intermedinte POSI-
Chion) and the relay contacts 48 and 44 will

~ be changed so as fo disconnect the retarda-
tion coil R and establish the cireuit through
the drop winding 1 and the condenser 1.

-~ The current from the main exchange bhatlery

will then cease to flow
visory relay V. owill beeome decnergized,
thereby lighting the disconnect Tamp O.

and the cord super-

super-

plug in the jack E of the *
1in this case it is not necessary to ring, as the
drawn up, thereby.

, thereby clos-
ing the contact D. Current then Hows
throtugh the restoring coil - from the battery.
' b, D,

gage the springs 40 so as

1ng the drop

- This Tatter coil serves to provicde g |

Csand fiest

. Ty

The same ‘method of operation is used in
putting the calls through in the reverse di-
rection from a private branch exchange and
the main exchange subseriber. The private
branch exchange operator inserts fhe calling

armature 17 1s fully
working the retardation coil R across the
line circuit in the manner already deseribed.
This establishes a-path for the main ‘ex-
change battery through the line. relay X,
thereby lighting the line lamp
circult with the local battery F. The main
exchange operator responds in the usual way
and the-presence of the retardation coil R
across the trunk line causes the answering
supervisory relay to
soclated lamp signal to remain extinguished.
- Flig. 7 shows the use of my relay in toll

Iine circuits. With the parts in their posi-
tion, "as shown in this figure, ringing cur-
line would pass

rent coming over the toll
by means of the conductor 56, upper contact
432, winding of magnet 1, lower contact 43,
conductor 57. This would energize the mag-
net -1, and attract the armature 24, operat-

1ng the hook 29, and release the armature 17.

The tocal circuit would be complete through
the line lamp I by means of the closing of
the contact 21. Now when the operator
plugs into the toll line jack J’, the current in
the third strand flows through the restoring
windmg of the coil 2, attracting the arma-
ture 17 and causing the cam rollers 39 to en-
cut off contacts 43 and 48 thus disconnect.-
. winding .1 from the toll line.
the line lamp I/ is thereby extinguished
and the toll line is relieved of all bridged
cotls. | -

The circuits deseribed above furnish an

3

be energized and its as-

to open up the

70

trunk line, but

Y which isin

80
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Ulustration of some of the uses to which my

improved self restoring drop relay can be
put. It will be readily seen that my inven-
tion provides a relay:which.is positive in ifs
action, simple in constriction ‘and which -is
caleulated to obviate the objections in the
use of the more compli
ustnatly necessary in cireuits of this kind.

Having thus described my invention, what
[ elaim and desire to secure by Letters Pat-
ent is: | - R

I. In a drop relay, a pair
nets disposed i parallel ar
of prvotally mounted armatures at one end
thereof, a contact adapted to establish a local

of electromag-

-crrenit through one of said ariatures, means

actuated by the second arma ture to drop the
first armature against its contact, and con-
tact springs arranged in proximity to said
fiest armature and adapted to be actiated by

o176, .-
o | ' %
2. tn o drop relay, o pair of electromag-

ated system of relays
115

angement, 2 pair.

arnature when its magnet is ener-

110

120
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130
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nets, a pair of pivotally mounted armatures |

therefor, one of said armatures being pro-

vided with insulating cam rollexs, contact

10

15

20

20

springs arranged in proximity to satd cam
rollers and adapted to be engaged by said
rollers when the armature has been drawn
up by its magneét, a contact screw adapted to
contact with said armature, and means con-
trolled by the second armature to drop the
first armature against its contact, sa1d means

acting to normally detain said first armature

in inoperative conditzon.

3. In a drop relay, a pair of eiectromag-
nets, & pair of pivotally mounted armatures
therefor, one of said armatures having a lat-

erally extending yoke and being provided

with cam rollers, contact springs adapted to
be engaged by said cam rollers whnen said
armature has been drawn up by its magnet, a
pivoted retaining hook adapted to be actu-
ated by the second armature and arranged to
engage the arms of said yoke to forcibly re-
lease the first armature and drop 1t against
its contact.

4. In a dvop relay, a pair of electromag-

nets, disposed 1n parallel arrangement, com-

“mon mounting means for said erectromag-

nets at one end thereof, & separate pivoted
armature for ecach magnet arranged at the
other end, one of sald armatures peing. pro-

vided with insulating cam rellers, contact’

springs arranged in proximity to said first

. armature and adapted to be engaged by saiq

o2
t

rollers, and means actuated by the second
armature for foreibly releasing the st
“armature. | ' |

5. In a magneté reiay, a pair of electro-
magnets, a pair of armatures therefor, one

of sald armatures having three posifions, a

40

45

signal controlled by seid srmature when 1n
its lowest position, cirenits controlled by
satd armature when in its highnest nosition,

sneans for normally detaining ssid armature

in its intermediate inoperative position, and
means controlled by the second armature to
release the first armature and set the signal.

6. In a drop relay, the combination of a

sald contact screw.

200,435

mounting plate, a pair of frame plates, a

pair of electromagnets disposed in parallel -

arrangement and segured at one end of said
frame plates, a Z-shaped member attached to
one frame plate, an armature pivotally
mounted on sald Z-shaped member and hav-
ing o longitudinally extending yoke, said
armature being provided with cam rollers,
contact springs arranged 1n proximity to
said armature and adapted to be engaged
by said cam rollers, a second armature hav-

g a lateral extension pivotally mounted on
the other of said frame plates, a contact

screw, a hook mounted on one of said frame

plates and arranged to be actuated by sdid

second armature to engage the arms of the
yoke on said first armature to forcibly re-
lease sald armature and to drop 1t against

7. In a signal system, a main line circuit,
a local lamp circuit, a circuit provided with

a retardation coil, a drop relay baving a line

coil normally bridged across said main cir-

50"
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cuit and adapted to be actuated,when said -

cirenit is closed, & pivetally mounted arma-
ture for the line coil, a restoring coil, adapt-
ed to be connected with said main circuit
provided with a pivoted armature adapted
to assume three positions, means controlled
by the line coil armature for reteining said
restoring coil armature in 1ts inoperative po-
sition, said restoring coil armature being
provided with cam rollers, contact springs
arranged in proximity to said cam rollers
and adapted to be actuated thereby when the
restoring eoil is energized to cut off the line
coil and to put the rvetardation coil in cir-
cuit, and a contact in the local lamp cireuit
adapted to be closed when said restoring coil
armature has been released by the armature
of said line coul. ' |

In testimony whereof T affix my signature
in presence of twoe wilnesses. |

FRANK M. SLOUGHL

Witnesses:
Ray H. Mangon,
A, J. Boserts.
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