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Speclﬁcﬂhon of Letters Patent

| Patented June 8, 1809.

T Apphcatlon filed April 86, 1907 Sertal No 871,052,

To all whom it ma'y concern:

speclﬁca,tlon

In the operation of a steam r&ﬂroad long'

| sections of the track rails on both sides may

o 'be insulated for use in connection with cross-
10 ing and other signals. In an electric rail-
' side of the track is used for the return current
“and cannot contain insulated sections. Such
seetions, therefore, must be located on the
5 same side of the track and are made compar-
atively short and the signal mecha,msm must |

road, however, this is not permissible, as one

~ be put in operation while the car is passing

| mgna,l may be opera,ted for a predetermined

25

~ stances and conditions surroundmg ea,ch ap-

over the sections.
signal be operated for & longer period of time

than while the car 1s passing over the insu- |
lated rail, and the object -of my invention is

to promde a device b means of which the

ertod of time after-the car has left the 1nsu-
ated rail section or sections, the length of the
period being determined b the ‘circum-

I -plication or installation of the device.

30

The invention consists generally in a 'rela,y_-

having circuit closers and a signal circuit and

means operated by a-motor for actuating

sald circutt-closers and holding them in their

~closed position for a predetermmed period.

35

Further, the invention consists generally

in various constructions and combinations,

all as hereinafter described and partlcularly

| pomted out in the claims.

40

- open.

50

- In the accompanying drawings, formmg __
- part of this specification, Figure 1 is a plan

view of a signaling relay embodying my in-

vention. Fig. 2 is a side elevation partially
‘in section, of the same showing the normal
position of the relay with the signal circuit
Fig. 3 1s a similar view illustrating -

the position of the parts when the signal cir-
cuit is closed, and showing the means for

locking the relay armature and the circuit
closers. Fig. 4 illustrates a modification in
the device to adapt it for use on a normally
closed circuit. Fig.

- tion of the device, with the motor mechamsm

omitted, to a 500 volt current such as is used

on street railway lines, showing the position

of the parts when the clr(,mt is open through |
95 one of the rmgs

Flg 61s a sumla,r wew

Tt is desirable that the

5 illustrates the applica--

)

‘terial securéd on said shaft and containi
quantity of mercury. I have shown 1 in tl:us
case two rings represented by numerals 10

purpose of hmltm%

‘worm 22 meshing with a worm

“ward the right with the rockin

parts |
‘In the dramngs

ol

“

S ﬂlustr&tmg zmother pomtlon of the same- *
Be it known that I, EDWARD MGCLINTOCK 1 R .

- of St. Paul, Ramsey county, Minnesota, have
 invented certain new and useful Improve—- ~-
ments in Relays, of whlch the foﬂomng is a |

represents a sultable _

base, 3 a motor, 4 a relay in a track circuit 5,
the devices for closmg this eircuit bemng omlt- -
ted as they form no part of the present inven-. -

60

tion. A plate 6 is supported above the hase .

2 upon a serles of posts 7. A shaft 8 i§ sﬁ‘p

with a seriés of hollow rings of insulating ma.-

and 10’, but any desired number of these
rings may be provided.

“Contact pomts 11 and 12 pro ject into the .
‘path of the mercury in the rings and are con-

ported in smtable earings 9 and is prowded'_': '
65

70

nected by conductors 13 and 14 and 13" and

e

provided, one for each contact ring

and is connected by alink 17 with an arm 18

on the shaft 8 carrying a counter weight 19,

which normally holds said armature away

ture according to the degree of oscillation de-

-‘Slred of the circuit closing rings.

‘14’ through a battery Banda 31gna,l bell S f;ol o

-the m0t0r3 -Several of these clrcmts may be 75

armature 15 of the relay is mmmted at 16' |

80

from the relay. Stop screws 20 are mounted
in a standard 21 on each side of the arma- .
-ture and are capable of ad ustment for the -
the strol{e of the arma-

85

The shaft of the motor is prowded with 2

mounted on a worm shaft 24 that is arranged
substa,ntla,lly at  right angles to the motor

parallel with the motor shaft.

8. A suitable guide 30 for the arm 28 is pro-
vided on one &f the posts 7.

In operation, the circuit 5 being closed, the
relay will be energmed and its armature at-

geal 23

- 9¢
‘shaft. A second worin gear 25 engages the
worm shaft 24 and is mounted on a shaft 26
A ratchet 27

is secured on the shaft 26 and an arm 28 has .
one end adapted to engage the teeth of said.
ratchet and 1s pivotally connécted at its op-
posite end to alever 29 secured on the shaft

95

100

tra,cted the shaft 8 rocked and the signalcir-

cuilfs closed through the contact pointsin the
hollow rings. The leveér 29 will be swung to-

of the shaft 8
and the arm 28 slipping over the teeth of the

105

ratchet will be prevented thereby from re-

‘turning to its normal position and allowing

the counter weight to return the contacy

ringsand the rela,y a,rma,tures to then' normal

110



position when the circuit 5 is broken after

 the passage of the car over the insulated rail

- gectlon.

and revolved at a high speed and 1ts move-

5 ment transmitted through the reduction
~ gearing constructed preferably in about thé

“ratio of 10,000 to one, to revolve the ratchet

27 and allow the c¢ontact rings to return to
their normal position. The operation of the
ratchet will be very slow and 1t will require a
considerable period of time for the lever 29

~ to return to its normal position and the hol-

15

low rings to be revolved sufficiently to raise
one of the contact points out of the mercury.

and during this time. the signal will be oper-
ated even though the car may have passed

off the insulated section of the track. I am

- thys able to provide for the operation of the

20

signal for a considerable time even though
the circuit at_the track is but momentarily

affected. e |
In Fig. 4 I have shown a shght modifica-

tion in. the construction of the device to

95

30

35

- adapt it for use on a closed circuit, the teeth
of the ratchet bein% reversely arranged and
the lever 29 being t

rown toward the left in-
stead of the right and held in that position
by the ratchet until the motor has rotated
the ratchet shaft a predetermined distance.
In other respects the operation of the device
corresponds to the one deseribed.
The period of time during which the cir-
cuit will be closed through the hollow rings

“may be regulated by means of suitable re-
sistance in the armature circuit and by vary-

~ ing the length of the lever 29. -

~desired to provide means for keeping a signal |
~ ciréuit closed for a predetermined period af-

40

- opened.

45

50.

“current to the required volta
and motor.  In this position t

This device is capable of use wherever it 1s

ter the circuit controlling the signal has been

In Fig. 5 which illustrates the normal con-
dition of the parts, a conductor .31 1s.con-
nected with a trolley wire through a suilicient
number of lamps, not shown, to cut down the
ie for the bell

1s short circuited through the circuit closing
ring 10 and the conductors 13" and 14'.
Contact points in the ring 10 are open as

- indicated, one of them being out of the mer-

cury.

~ conductor 31 and the conductor 14 leads to

09

the conductor 14’ from the ring 10. 'The
solenoid 32 is inserted into the conductori4”

~and has an armature 33 normally retracted
by a spring 34. A circuit closing plate 35 1s

- carried by the said armature and adapted to |
- engage a terminal 36 connected with the con-
- 60

ductor 31 and a terminal 37 that has a con-

~ ductor 38 leading to the cenductor 14'.
- When the circuit is closed between the con-

65

‘tact points of the ring 10 by the rotation of
‘the said ring to the position indicated 1n Kig. .
6, the current flowing in from the conductor

The motor will be set in motion |

e solenoid 32

The conductor 13 is connected to the-

023,874

31 will pass through the mercury in the ring
to the conductor 14" and from thence through
the solenoid to the conductor 13/, the alarm
bell, the motor and the ground G, causing the
bell to ring and starting the motor. The
energizing of the solenoid 32/will attract its
armature. 33 and move the circuit closing
plate 35 into engagement with the contacts
36 and 37. A new path for the current wll
be established through the conductor 31,

contacts 36 and 37, plate 35, conductor 38, .
solenoid and conductor 13’, to alarm bell,

motor and ground. The time element here-
tofore described will permit the circuit clos-

ing rings to rotate slowly, first opl)ening the
contacts of ring 10. As there 1s already an-

other Fath provided for the circuit through
the solenoid .and its contact plece there will

be no arcing of the current at the contacts of
the ring 10 when the circuit is belng opened

therethrough. When  the: circuit closers
have rotated a sufficient distance the circuit
between the contacts of ring 10’ will be closed
again and the solenoid will again be short
circuited through the conductors 13’ and 14’.
The solenoid will thereupon be deénergized
and the spring 34 will withdraw the circuit

closing plate 35 and open the cireuit through

the bell and motor to the ground. The quick
break at the contacts 36 and 37 will prevent
arcing at those points and. as the circult

‘through ring 10 has already been broken no

arcing will take place at-any point in the
circuit. . The operation ‘described may then
be repeated. B
I claim as my Invention:— - . =
1. The combination, with a signal circuit

having a circuit closer comprising & hollow

rocking ring containing a conducting agent
and having terminals, of a relay circuit ar-

| ranged when closed to oEerate said circuit

closer, and means for locking said closer to

70

80

8O

90

90

100

105

prevent opening of said signal circuit for a

predetermined period after the opening of
sald relay circmt. -

-2, The combination, with a signal circuit
having a circuit closer, of a relay circuit ar-
ranged when closed to operate said .circuit
closer and means for locking sald closer to

prevent opening of said signal circuit and

sald means operating step by step for a pre-
determined period after the opening of said

110

relay circuit to release said closer and open

sald signal circuit. .
3. The combination, with a signal circuit

" having a circuit closer comprising a hollow

rocking body containing a conducting agent
and having terminals, of a relay circuit ar-
ranged when closed to operate saidcircuit

closer, a lever and arm -connected with said

circuit closer, a ratchet engaged by sald arm
and a motor geared to sald ratchet, for the
purpose specified. | ,

4. The combination, with a signal circuit

having a circuit closer comprising a hollow

1240

130
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rmg .provided'- with conta.c-.t pd.ints and conl.

taining & quantity of mey

¥ury normally out

- of engagement with one of said points, a re-

Qe

lay circuit arranged when closed to oscillate
‘sald ring and cause the mercury therein to

~ engage both of said contact points, and

- 10

20
~the mercury therein in contact with both
points and said means allowing said ring to-

- return with a step by step movement to its
- normal position, substantially as described.
- 6. The combination, with a signal circuit
‘having. a circuit closer, of a relay circuit ar-

25

lay circuit. S L
5. The combination, with a signal circuit |
having a circult closer comprising a hollow
. ning provided with contact points and mer- |
- cury adapted to engage the same, a relay cir-
- ed with said ring, a counter weight normally
~ holding sald armature away from the relag

‘means for locking said ring to prevent its re-.
~turning to 1ts normal position for a prede- |
e opening of said re-

termined period after t

cuit having a relay and an armature connect-

magnet and the mercury out of contact wit
one of said points, and means for locking said
ring when 1t 1s oscillated to a pesition with

ranged when closed to operate said circuit

- closer, a ratchet, an arm engaging the teeth

_30

s

of said ratchet and connected with said cir-

0 cuit closer, and a motor in said signal circuit
~ having a reduction gear connection with said

ratchet, substantially as described.

- - 7. The combination, of a signal circuit

~ having a circult closer comprisinig a hollow |
ring provided with contact points and con-,
taining a quantity of mercury; a shaft where- -

on sald ring is mounted, a lever provided on

- said shaft, a relay circuit having a relay, an

40
40

o0

arm mounted on said shaft dand having a

counter weight, a link connecting-said arm
- with the armature of said relay whereby said
- armature is normally held out of contact
with 1ts' magnet and the circuit is broken:

through the mercury in said ring, an electric
motor 1n sald signal circuit and means: con-
necting said -motor with said lever, whereby

when said relay circuit is closed andsaid ring
1s oscillated it-will be prevented from return~
1ing for a predetermined period to its normal
position when said relay circuit is opened.

8. The combination, with a signal circuit

- having a circuit closer‘in circuit with a high

- nected with said signal circuit and adapted
to form a second path for said current when

090

o whereby arcing. between the circuit closer
- contact points will .be prevented, substan-"

60

tension current, of w secondary circuit con-
the circuit:i4 being broken at said closer,

tially as described.

9. The combination, with-a signai circuit

having a circuit closer in circuit with a con-

ductor provided with a suitable resistance

-1ng of said relay-circuit.
- '13. The combination

| and leading to a trolley line, of a solenoid pro-
vided in said signal circuit, and a secondary
‘circuit arranged to he closed by the energiz-
g -of said solenoid and remain: closed while:
‘the circuit is being broken at said closer, -

whereby arcing between the contact points

of sald circutt closer will be prevented. -

- 10. The combination, with a signal circuit

having a circuit closer in circuit with a con-
| ductor provided with suitable resistance and .

leading to a trolley line, said circuit closer

comprising a hollow ring of insulating ma-
terial having contact. points and containing o

quantity of mercury, adapted to close the cir-

-cuit between said points, of a secondary cir-
cuit and means whereby said secondary cir-
‘ciut will be closed and a second path estab-
| lished for the current when the -circuit is
closed at-said closer and said secondary cir-
cuit remaining closed while the circuit 15 be-
1ng broken at said closer, whéreby arcing be-
tween the points of said circuit closer will be
prevented. - =~ o -

In circult through suitable resistance with a
trolley line, of circuit closers comprising hol-

65

70

80

L | 85
11. The combination, with a signal circuit |

low 1nsulating rings containing mercury and

provided with contact points arranged to be

immersed 1n the mercury, said signal circuit

‘being connected with said  contact points,

means for rotating said rings, the circuit

90

through one ring being opened while it is be-

1ng closed through the other ring, a second-
ary circult connected with said sighal circuit
‘and normally open, means for closing said

secondary circuit when the circuit is closed
between the contact points of one of said

rings and said secondary circuit remaining 100
closed while the contact is being broken in
sald ring, whereby arcing between the

of said ring will be prevented.

+12. Thé combination with a signal circuit-
‘having a circuit closer comprising a hollow
‘rocking body containing a conducting agent

and having terminals, of a relay circuit ar-

95

points. -

105

ranged to operate said circuit closer and

means to prevent opening of said signal eir--

cuit for a predetermined period after pen-

with a signal circuit
having a circuit closer, of a relay circuit ar-

‘ranged to operate said circuit closer and

means for locking said closer, said means
operating step by step for a predetermined
pertod to release
signal circuit. e .,
~In withess whereof, I have hereunto set
my hand this 20th day of April 1907.
.' ~ EDWARD McCLINTOCK.
Witnesses: - T
- ~RicHARD PauL,
- d. B. ERAF. |
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said closer and open said
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