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j 0 all whom it may concern:
Be it known that I, LAWRENCE (JRII‘I‘ITH a

citizen of the United btates of America, r esad—_
inginthecity of Yonkers, county of Ts/’Vosi;c,hes- -
-tor and State of New York, have invented cer-
'tfun new and useful Improvemen ts in Electric

Switch and Signal Apparatus, of which the fol-

lowing is a specification, reference being had

| Lherom to the accompanying drawings.
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- outside or aoudental current.is in the circuit,
automatic means for locking the operator’s
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My invention relates oonerally to apparatus
for operating railway switches, signals, and

the like by means of eleotmolty, ond com-
prises,among other features,twoelectric units.

~one for operating the traffic-controlling de-

vice and the other for operating a lookmcf or

indicating device connected through smtohoo
- or controllers by four circuits,

“automatic
means for indicating to tho oper atox when an

electric switch against a rotm n movement un-
til the operator has received an indication

“that the railway-switch or traffic-controlling
device has been fully opened or closed, auto-

matic means. for indicating to the operator
after operating the electric smtoh 10 open or
close the railway-switch when the railway-
switch 1s not. for any reason fully opened or
closed thereby, automatic means for locking

the electric switch against a return movement

until it has been fully thrown and the rail-
way-switch is fully opened or closed in case

the operator has received no indication of any
“defect in the operation of the device, and au-

tomatic ‘means for replacing the ra,llww-

switch mdependently of the operator’s lever.
and electric sw1toh In case 1t 1s moved from .
‘the position in which it has been left. .-
The electric switch above referred to is. de-.
scribed in full in my pending application for

a patent therefor, being application Serial

No. 213,335, filed January 20, 1904, and di- |

visional of my application berlal No. 149,961,

~of which application Serial No. 149, 961 this

1s also a divisional application.
In order that my invention may be oleall r
understood, 1 shall first deseribe in detail tho

~mode 1n which I carry the same into practice

of a well-known interlocking device. _
3, 4,5, 6, 7, and 8 are diagrammatic demll__
Views helemafter desorlbod 1lustrating S1X

and then pomt out tho novel fe‘httll es of t]
Invention in the claims.

Reference is to be had to the accompanying
drawings, forming part of the specification,
in which similar parts are designated by hLo

numbers in all the figures,
Figure 1 is dlacrrammatm view lHIlStl ating

the prmolpa,l parts of an electric railway-
switch and signal apparatus emboovlno the.

main featmo% of my invention. TFig. 2 isa
detail view illustrating the mode of connect-
ing the switch-operating lever with the tappet

positions of the operator’s electri ic switeh. 1n

opening and closing the railway - switch.
Kig. 91s a dlaﬂla,mmatw view of a modifica-

tlon 1llostrc1tm<r a rheostat and connections

Figos.
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for throwmﬂ the full power of the motor on
the I’&IlW&}“SW]tGh at ITS mltml movement. m___

either direction.
- In Figs. 1 and 2 the main rails 14.; Lho_--

70

switch-points 15, the motion-plate 16, the cam -

and locking-slot thol ein17, tho pin or 1:1 iction- -
roller 18, lldmcr 1n sald cam and locking-slot -

17, the bar 19, and the switch- 1oolﬂn0 lugs
91 and 22 on the motion-plate 16 are. all of a
well-known desonptlon and substantially as

shown and described in my United States Leot-

ters Patent issued to me March 31, 1903, for

pneumatic switch apparatus and V‘LIVG there-

for. Therailw: ay-switch and connecting parts
are shown in. Fig. 1 in closed or normal POSI-

tion, so that trains will keep the main track.
Tomove the motion-plate 16 longitudinally in
‘either direction, and thereby open or close
| the rallway-switch and lock it in either posi-

tion in the usual manner, I employ an elec-
tric motor 28, carrying 011 1ts armature-shaft

75

8o

a small gear-wheel 29, which engages a large

oear- Wheol 30, oooneoted by a pltm an 31 with

| the motion- pla,to 16, and the windings of the
field-magnets 32 and. thearmature 33 of the mo- -
toraresuch that when an electriccurrentissent

through one part of the field-coil the motion-
plate 16 will be shifted in one direction to

open the switch, and when the current is sent

90
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through the other part of the field-coil the

motion-plate will be shifted in the opposite di-
rection to close the switch:
For controlling the action of the motor andl

thereby the 1a11way-sw1tﬂh_ from the switch-
tower, for example, I employ, as best shown
in FIU‘S 1, 2, 3, 4, 5, 6, 7, and 8, an operat-

1n0-shaft 34 which 1 i %ult‘lbly mounted in the

smtch tower and has an oper ating-handle 35
for rocking it, an electric. switch-operating
arm 36, an_d a Iocking arm or plate 37. The
locking-plate 37 is formed with a segmental
slot 88, in which works an antitriction-roller
mounted on a pin 39 and in the middle of
which slot is a depending locking-lug 40,
around which the slot is widened to perm:it
the passage of pin 39 when the pin is fowered,
and which lug engages the pin when the pin
18 elevated so as then to prevent the |
from being thrown from either end position
to the opposite position.

The locking-pin 39 is fixed on the end ot an
endmse—momble rod 41, suitably held against
other than longitudinal movement and CATTY-
ing on its opposite end an armature 42 in the
magnetic field of an electric magnet 43. The

~arrangement is such that when a current is
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passed through the coils of the electromagnet
43 the armature will be attracted so as to

raise the locking-pin 39 and lock the operat-

ing-lever 36 against movement from either end
position; but when there 1s no current pass-
ing through the coils of the field-magnet 43
the lockmﬂ‘ -pin 39 1s free to fall bene‘Lth the
1001{1110'-111'3' 4(), and the 0perat1n0—lever 36 can
thus be thlown by its handle 35 from elther
end position.

The operating-lever 36 is connected bV a rod
44 with the top movable,membel 45 of an elec-
tric switch 48, the bottom member 47 of which
is here shown fixed and the midale member 46
of which is shown movable over the bottom
member 47.

Of course 1 do not limit myself to the par-
ticular arrangement of the three parts of the
electric switch 48 as shown and described. It
will be readily understood that the two mov-
able parts could be arranged to move rela-
tively with the stationary part were they
placed horizontally instead of vertically or 1t
they were arranged to move with reference to
each qther, as the parts of a fan, the main fea-
ture being an electric switch havmo two parts
movable lelatwely to a third and one of the
two parts depending for its motion upon the
movement of the other moving part during
part of its stroke. The top and middle mem-
bers are mounted to slide longitudinally rela-
tively to each other and to the bottom member
in suitable guides. The middle switch mem-
ber 46 has depending lugs 51 and 52 at its re-
spective ends to abut against the ends of the

bottom member 47 and limit the travel of the

middle member thereon in either direction.
The top member 45 has depending lugs 53 and

ever 36
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54 at its respective ends to abut against the
ends of the middle member 46 and carry said
member with it until stopped therewith at the
end of its travel in either direction.

The top member 45 of the electric switch
48 has on its under side insulated electric con-
tact-heads 53, 56, 57, 58, 59, and 60, respec-
tively, the bottom member 47 has on ifs up-
per side insulated electric contact-heads 61,62,
63, 64, 65, and 66, respectively, and the mld-

| d le membel 46 h‘LB insulated in 1t electric

double contact-heads 67, 68, 69, 70, 71, and 72,
respectively, to engage in certain positions of

the switch members certain of the contact-

heads in both the top member and 1n the bot-
tom member,and thereby act as circuit-makers
or circuit-breakers between said top and bot-
tom contact-heads, as shown in Figs. 1, 3, 4,

, 6, 7, and 8 and hereinafter more fully de-
Scubed

Another electric swﬂ:ch 73 18 mechamcally
connected with the motion-plate 16 or other-
wise adapted to be moved in correspondence
with it, as indicated in Fig. 1. This switch 73
consists of a sliding forked member 74, which
is connected by a rod 75 with the motion-
plate 16, so as to be actuated thereby and with
the rmlwav switch in both directions, and has
on one branch a short 1nsulated rlouble con-
tact-head or circuit-maker 76 and on the
other branch two long insulated double con-

70

75

80
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tact - heads or circuit-makers 77 and 78, re-

Qpectwel y. The short double contact- head 76

is adapted to engage and connect electrically

both of either palr “of insulated fixed contact-
heads 79 and 80 or 81 and 82, accordingly as
the motion-plate .16 and railway-switch 1S
closed or opened, respectively. The long
double contact-head 78 is adapted to engage
and electrically connect both of a pair of 1n-
sulated fixed contact-heads 83 and 84 while
the railway-switeh is closed and until 1t is

| tully opened and the long double contact-
head 77 is adapted to engage and electrically

connect both of a pair of insulated fixed con-
tact-heads 85 and 86 while the railway- smtch
is opened and until 1t is fully closed.

The electric motor 28 is electrically con-

nected with a battery 87 or other source of

electrical current and with the several con-
tact-heads of the triple electric switch 48, €
electromagnet 43, and the contact-heads ot the
electric switch 73, actuated by the motion-

plate, by suitable wires or conductors, as

shown dldommm‘ttlcally in Fig. 1 and as will _

now be fully described in expla,mmﬂ‘ the op-
eration of the apparatus. |

The railway-switeh 1s shown closed in Fig.

1. In this position of the rallway-smtch the
pairs of contact-heads 83 and 84 and 79 and
S0 are electrically connected by the electric

switech 73 and the pairs of contact-heads 85
and 86 and 81 and 82 thereof disconnected.

At the same time the pairs of contact-heads
130

56 62 and 59 65 of the triple switch 48 are

the
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electrically connected and all the other pairs
Under these

of contact-heads disconnected.
conditions it will be seen that both the motor

and the electromagnet cncmts are broken, so
that the operating-lever 36 is free to oper ate --
-and open the railway-switch.

In opening the switch, when the opemtmﬁ'-
lever 36, and with it the triple switch 48, is

thrown to the position indicated in Fig. 3, -
the top member 45 of said switch is moved_
until its lug 53 meets the corresponding end

of the nnddle member 46: but the middle

member 46 remains undlsturbed In this po-
sition the contact-heads 56 and 62 are elec-

trically connected by the circuit-maker 68;

but all the other pairs of contact-heads on
the top and bottom switch members 45 and
- 47 are disconnected, so that, as will be seen,
both the electromaa‘net 43 and the. eloctrlc__---
“motor 28 are out of circuit with the battery-
- 87, and the lever locking-rod 41 is free to
. _drop by gravity beneath the locking -lug 40
and permlt the said operatmﬂ* lever to be
thrown. to its full extent in the direction of
the arrow in Fig. 5 for opening the rallway-
switch, as heremafter described.

ever, there should be any accidental or dis-
tur bmﬁ' current 1n the electromagnet- cucmt

sald current would flow throuorh the wires.
101 and 118, the contact-heads 56 68, and 62,

the wires 119 and 98. and thence. throuﬂ"h the
electromagnet 43, so that sald magnet would

attract the armature 42, raise the locking--

rod 41 and through the engagement of the

pin 39 with the lucr 40 eﬁ‘eetually bar the |
further movement of the operating-lever and
consequent opening of the switch. The op-
erator would thus be automatically notified |
that something was wrong with the circuit
and could have the necessary correction made. -

When the operating- lever 36, being freed

from 1ts locking dev.’tce 1s then Iurthe,r swuno-'*
- to the position ‘shown in Fi ig. 4, the top mem- |
ber 45 will by means of 1ts end lug 53 have

carried with it to the bottom member 47 the

- middle member 46, so that the contact- -heads
- 60 and 66 will be electrically connected by

~the circunit-closer 72, the contact-heads 57 a,nd

o

99

63 electrically connected by the circuit-closer
69, and all the other pairs of contact-heads
on the top and bottom members disconnected.
In this position the circult of the locking-
electromagnet 43 is still open, but the motor-
clreuit, 1s. cloqed and the current lows from

the battery 87 through the wires 88 89, the

brushes 90 and armature 38 of the motor,

- the wire 91, right-hand half 92 of the motor

~ field-coil, the wire 93, contact-head 84 of the
electric sw1tch 73, the circult-closer 78, ¢

6o

contact-head 83 ther'eot the wire 94, the con-

tact - head 66, circuit- closer 72. and contact-

head 60 of the o perator’s electric switch 48,
and thence through the wires 95 and 96 60
the opposite pole of the battery 87, or vice
versa. The field-magnets of the motor 28

If, how-

e

fully thrown.

1n Kig. 5.

|

of turned in one direction, so as through the
connections described to ull the motor- platc
16 and open the raﬂwav-—sw:{teh toits fullestex-
tent. Atthesametime by thisfull operationof

therewith is shifted, so that the contact-heads

‘81 and 82 thereof are electrically connected by

the circuit-closer 76 and the contact-heads 85

and 86 electrically connected by the circuit-

are thus energized and the armature 33 there-

70 -

1 the motion-plate and qmtch-pomtg the for ked
member of the electric switch 73 connected

75

closer 77, while at the same time the contact- -

tact-heads 83 and 84 also. disconnected.

heads 79 a,nd 80 are disconnected and the con~-
This
automatic movement of the electric switch 73
breaks the motor-circuit, as will be seen, thus

30.

stopping the motor; bul: at the same time it
closes the circuit of the electromagnet 48, and

circuit-closer 69 thereof, the contact- head 57,

the current then flows from the bmttel r 87 -
through the wires 88 and 97, the coils ot the:
“electromagnet 43, the wires 98 and 99, the con-
tact-head 63 of the operator’s switch 48, the

the wires 100 and 101, the contact- head 81 ot

the electric switch 73 the eircuit-closer 76,
the contact-head 82, the wire 94, the contact-'- '

head 66, circuit- closer 72, and contact-head.
60 of the operator’s smtch 48, and thence

90

through the wires 95 and 96 to the opposite.

‘pole 01’ the battery 87. The electr ‘omagnet
43 is thus energized, its armature 49 attmcted
and the operatin U‘-level 36 locked by the r aised
pin 89, barring Lhe lug 40 against a return
movement to the left, as shown in Fig. 4, so

that the Gpemtmw—level 36 cannot be thrown_:--
back until after it has been thrown forward

to its fullest extent, as shown in Fig. 6. 1If,

d bring the lug 54 of the top member 45
e Sw 1tch against the end of the middle

WOl
of t

however, the mﬂww switch-points should not
be thrown to their fullest extent by this op-
eration of the electricswitch, the circuit-closer
76 of the automatic switch 78 would not close
connection between the contact-heads 81 and
82 and the electromagnet 43 would not be en-
ergized and the lockin g-pin 39 would not be
| 1a,186d to locking position, thus indicating to
the operator that the switch-points were not-
He would then throw the op-
‘erating-lever 36 back again, which motion

95

Tos

110

II5

member 46, therebv bringing the top contact-

heads 58 md 59 into electrlc connection with

the bottom contact-heads 64 a,nd 65, as shown

This will energize the locking-
_ma,onet 43 and raise the lockmo'—pm 39 and
| allow the operating-lever 36 to be swung back - |
‘o 1ts original position until the fanlt in the

120

railway-switch is corrected. When the op-

er atlnw—level 36 is then thrown to its position

_shown in Fig. 6, the top member 45 of the

125

operator’s switch 48 will have moved and car-
ried with it by means of its end lug 53 the
1middle member 46 until the end lug 51 of the
latter is stopped by the end of the bottom
member 47, In this position the contact—

130
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heads 55 and 61 are electrically connected by

the circuit-closer 67 and the contact-heads 60
and 66 by the circuit-closer 72; but all the

other pairs of contact-heads on the top and
bottom members are disconnected, so that, as
will be seen. not only does the motor-circuit re-
main open and the motor thus idle, but the elec-
tromagnet-circuit is opened, thereby freeing
the armature 42 and locking-pin 39 and leav-
ing the operating-lever 36 free to be thrown
in a reverse direction for cleosing the switeh.
When the operating-lever 36 is then swung in
a reverse direction, as shown by the arrow in

' Fig. 7 and reaches the position shown in said

Fig. 7, the contaci-heads 55 and 61 of the

switch 48 are still electrically connected by

the circuit-closer 67: but all the other pairs of
contact-heads on the top and bottom members
of the switch 48 are disconnected, so that both
the motor and locking-magnet circuits are
open and the lever locking-pin 39 free to drop
beneath the locking-lug 40 and permit the op-
erating-lever to be thrownreversely. Incase,
however, of an accidental current in the cir-
cnit and consequent energization of the lock-
ing-magnet 43 the barring of operating-lever
36 by the locking - pin 39 would notity the
operator of the fact, the current flowing
through the wires 108 and 120, contact-heacls
55, 67, and 61, the wires 121 and 98, and thence
through the electromagnet 43. '
When the operating-lever, being unlocked,
is thrown reversely to the position shown in
Fig. 8, the top member 45 of the operator’s
switeh. 48 will, by means of its end lug 54,
have moved the middle member 46 to the po-
sition shown in said figure. In this position
the contact-heads 59 and 65 will be electric-
ally connected by the circuit-closer 71 and the
contact-heads 58 and 64 by the circuit-closer
70, and -all the other pairs of contact-heads
will be disconnected, so that the motor-cir-
cuit will be closed, and the eurrent will flow
trom the battery 87 through the wires 88 and
89, motor-brushes 90, armature 33, wire 91,
through the left-hand part 102 of the motor
field-coil in a reverse direction to that pre-
viously described, through the wire 103, the
contact-heads 86 and 85, now electrically con-
nected by the circuit-closer 77 ot the switch
73. through the wire 104, the contact-heads
65 and 59, connected by the circuit-closer 71,
and thence by the wires 105 and 96 to the
other pole of the battery 87, or vice versa.

¢z The motor 28 is thus energized so as to throw

60

the motion-plate 16 in a reverse direction and
return the switch to the original closed posi-

tion. (ShowninFig.1.) At thesame timethe

motion-plate 16 moves the forked member of
the switch 73 back to the position previously

Jescribed and shown in Fig. 1, in which po- |

~ gition the pairs of contact-heads 83 and 34

05

and 79 and 80 are electrically connected and
the pairs of contact-heads 81 and 82 and 85
and 86 disconnected. Inthis position (shown

....................

776,238

in Fig. 8) the motor-circuit is broken and the
motor stopped:; but the locking-magnet cir-

cuit is closed, and the electric current flows
from the battery 87 through the wires 88 and
97. the coils of the magnet 83, the wires 938
and 106, the electrically-connected contact-
heads 64 and 58, the wires 107 and 108, the
electrically-connected contact-heads 79 and 80
of the switch 73, the wire 104, the electric-
ally-connected contact-heads 65 and 59, and
thence throuch the wires 105 and 96 to the
battery 87. The locking-magnet 43 1s thus
energized and the operating-lever locked by
the pin 39 against a new forward movement,
so that it must be thrown reversely to its full
limit before it can be freed. If, however, as
before described, the railway-switeh 1s not
fully thrown by said operation of the elec-
tric switch 48, the circuit-closer 76 of the au-
tomatic switch 73 will not have connected
the contact-heads 79 and 80 and would not be
raised to locking position, thus indicating to
the operator that the railway-switch has not
been fully thrown. He will then throw the
operating-lever back again, as previously de-
scribed, in the other direction, bringing the
top contact-heads 57 and 60 into electrical

75

30

9o

contact with the bottom contact-heads 63 and

66. When the operating-lever is then thrown

reversely to its fullest extent, the switch 48
is thrown to its original position first de-
seribed and shown in Fig. 1, in which posi-

tion both the motor and locking-magnet cir-

cuits are opened and the operating-lever free

to be thrown to open the railway-switch, as

previously described.

It will be seen that after the locking-lug 40
is swung by the operating-lever 36 in either
direction past the locking-pin 39 the said pin
locks the operating - lever against a return
movement until the throw of the switch-
points and the motion-plate by the motor

shifts the electric switch 73 and frees the lock-

ing-pin 39 and lever 36, as described, thus no-

tifying the operator that the switch is fully

thrown. |
The motor 28 (shown in Fig. 1) has the field-

coil divided into two parts 92 and 102, said
parts each leading to the two terminals of the
motor. It will be readily understood that by
this device a useful method of reversing the
motor is provided. In Fig. 9 I have illus-
trated another form of motor 280 and-1ts con-

necting-wires 89, 91, 93, and 103, in which the

wire 91 instead of leading to the common ter-
minal of the two parts of the field-coil of the
motor, as indicated in Fig. 1, leads to pivot-
ing-post 110 of the switch-lever 111, which is
mechanically connected by a rod 112 with the
movable member of the switch 73 and with
the motion-plate 16, so as to be moved there-
with. The free end of the switch-lever 111
is adapted to make electrical contact with any
of a series of contact-heads 113, 114, 115, and
116, electrically connected with successive

feerernl b FETTTL I P T T ¥ I——
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- turns of the motor-coil 117 "The arrange-

ment is such that when the railway- smteh 1S

~ closed and is to be opened the switch-lever

10

will engage the contact-head 113 at the oppo-
site end of the motor-coil from the wire 93,

as Indicated in Fig. 9, so that when the cur-
rent 1s switched on. as premouslv described

herein, it will flow through the wire 91,switch-

leverl 11 ,contact-head113,and thence tlh rough

the entire length of the coil to the return-
- wire 93, so that the full power of the motor

will be avallable to start the SWItCh-DOII]t‘S
Then as the switch-points move with the mo-
tion-plate the switch-lever will be thrown

therewith and successively engage the contact-

heads 114 and 115, thus gradually reducing

~ the active length of the field - coil 117 and

20

power of the motor until the switch is fully
opened and the switch-lever 111 engages the
contact-head 116, when the circuit is br oken
by the switch 73, as previously described here-

~in. Reversely, When the railway-switchisto be

closed the rheostatic arrangement described
sends the current through the. contact-head

116 and the full length ot the field-coil 117 to

- start the switch-pointsand then gradually re-

30

35

40

duces the power of the motor until the motor-
circuit 1s broken by the closing of the rail-

way-switch. It will be undelstood that the

intermediate contact-heads 114 and 115 may
be omitted,

‘thereby doing away with the
rheostatic featm e of the motor last deseribed.

It will be understood that should there be

any physical displacement of the switch-points
and motion-plate after they have been set by
the operator and without his knowledge, elec-
tric connection always existing between elther

contact-heads 83 and 84 or 80 and 86, as the

case may be, the motor will automatmally be
at once energized to force the motion-plate and

_ 'sw1tch -points back to their proper position.

45

55

“stance, a sol

Fig. 2 shows a method of connecting the op-

erating-lever 36 with the tappet or tollower

118 of a well-known interlocking device. Of
course for the electric units descmbed»——the

motor for the motion-plate and the magnet

tor the locking device—other units-—as, f01 in-
eno1d-—-—may be substituted.

What I cl

1. In electx 1c appamtus 1‘01 oper a,tme m1l-—
way switches, signals, and the like, the com-

‘bination wnh the motion plate or device to be

moved and the electromotive circuit, of an
electric switch in said circuit, a device fm op-

- erating sald switch, and an electrlca,lly -CON-

60

~ rent, said IOCkIHO' device comprising a me-

65

trol]ed locking device for automatically lock-

ing said switch- -operating device againsta com-

plete return after 1t has been moved in either
direction to energize the electromotive cur-

chanical devwe operated by a single electri 1c

unit.

9. In électmc apparatus for operatmcr raﬂ-
way switches, signals, and the ]11{6 the comhl-

_ aim, and desire to secure by LLL—
‘ters Patent, is— .

!

B

nation with the motion pL‘Lte or device t0 be .
moved and the electr omotive cir cuit, of an

electricswitch insaid circuit, a device for oper-
ating said switch and an electl 1callyv-controllied
Iockmﬂ‘ device for automatically locking said
smtch-—opu ating device against a com plete re-
turnin either d]r'ec'tmn attet 1t has been moved
to energize the electromotive cireunit, until
after the motion plate or device has been
moved thu(,bv t0 its full extent, said locking
device comprising a mechanica) device oper-
‘lted by a single electric unit.

3. In electl ic apparatus for operating
switches, signals and the like, the combmatlon
with the motion plate or device to be moved,

switch in said circuit, a demce for operating

sald switch, an electr IC&HV controlled 10(,1111:10*

device for locking said switch- -operating de-

vice against a complete return in either di-
rection after it is moved to energize the elec-

tromotwe circuit, said lochmﬁ' CIGVIC{_; COM-
prising a mechanical device opemted by a

-single electric unit, and automatic means for
_ unlockmo the switch- -operating device when

the motion 1}1@1;@ or device is iullv thrown and

‘the handle is moved farther to its full extent.

4. In electric apparatus for operating

-switches, signals and the like, the combination
‘with the motion plate or device to be moved

and the electromotive circuit, of an electric
switch in said circuit having an opemtmﬁ cle-

75
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and the electromotwe circuit, of an electric

QO

95

vice, a locking device actuated by a single

electric unit for said operating device, means
for automatically releasing sald lochmo de-
vice when the operating device is moved par-
tially in either chrectlon and means for auto-

| matlcallv preventing the release of %a,ld lock-

ingdevice if anaccidental current is in the cir-
cuit so as to indicate to the operator that fact.

5. In electric apparatus for
switches, signals and the I <e, the combination
with the motion plate or device to be moved,

“and the electromotive circuit of an e]ectrlc

smt{,h in said circuit having an operating de-

vice, a locking device actuated by a single

electric unit, for automatically locking smd
operating dE’EVICP agalnst a return movement
in either direction after it is moved to ener-
g1zetheelectromotive circuit,automatic means
for unlocking the switch- opemtm@ device and

Lhereby mdwﬂtmﬂ to the operator when the

motion plate or device is tully thrown, and

~means whereby, when the motion plate or de-
vice 1s not fully thrown and the locking de-
“vice not released, and the operating device is

operating

100

105
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then thrown ba,ck again, the locking device -

will be automatlca,llv released to permit the
said return of the operating-handle.

6. In electric apparatus for operating
switches, signals and the like, the comblrm-
tion with the eleetromotwe cireuit of an elec-
tric switch in said cir cuit, a device for operat-

- 1ng said switch provided with a lng or shoul-

der, a momble pm or stop to engage s.«.ud 11.10*

125

130




IO

20
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or shoulder, an electromagnet and connection
tor operating said pin or stop, and automatic
means wherebv, after said switchis moved by
its operating device in either direction to en-

“ergize the electromotive circuit, the magnet
causes the pin or stop to engage the hw or

shoulder and lock the operating device against
a return movement and when the operating
device and switch are moved to their full ex-
tent the magnet frees the pin or stop from
sald lug or shoulder and thus releases the op-
erating device or switch.

7. An electric apparatus for operating
switches, signals and the like, the combina-
tion with the motion plate or device to be
moved and the electromotive circuit, of an
electric switch to govern the current in said
circuit having an operating device, a device
actuated by a single electric unit for locking

said switch and operating device, an electric

switeh operated automatically by the move-
ment of the motion plate or device, means
whereby the operation of said automatic
switch causes the operator’s switch and op-
erating device to be temporarily locked by
the electromagnet locking device against a
return movement in either direction after be-

ing operated to energize the electromotive

30
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45
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circult.

8. In electric apparatus for operating
switches, signals and the like, the electric
switch to be automatically operated by the
motion plate or device, comprising four pairs
of fixed insulated contact-heads; and a forked
movable member, having on one branch two
long-circuit closers to engage and connect al-
ternately two alined pairs of said contact-
heads, and on the other branch a ‘short-cir-
cuit closer to engage and connect alternately
the other two alined pairs of sald contact-
heads, substantially as described.

9. In electric apparatus for operating
switches, signals and the like, the combina-
tion with the motion plate or devwe the elec-
tric motor to move the same, and the motor-
circult, of a rheostatic dewce operated auto-
matically by the motion plate or device to
throw on the full power of the field-magnets
of the motor to start the motion plate or de-
vice and reduce the power of said field-mag-
nets as the motion plateor device progresses.

10. In electric apparatus for operating
switches, signals and the like, the combina-
tion with the motion plate or devme, the elec-
tric motor operatively connected therewith
and the motor-circuit, of a switch in said cir-
cuit automatically operated by the motion
plate or device to reverse the direction of the
current through the motor field-coil, atter the
motion plate or device is fully moved.

11. In electrical apparatus for operating
switches, signals and the like, the combma-—
tion with the motion plate or devlce the elec-
tric motor operatively connected therewith
and the motor-circuit, of a rheostatic device

| operated automatically by the motion plate-'

or device to lead the ecircuit into opposite
ends of the motor field-coil as the motion
plate or device moves in opposite directions,
and a switch in salid motor-circult automatic- 70
ally operated by said motion plate or device

to lead the current from the end of the field-
coil opposite to that into which the current
enters, at the initial movement of the motion
plate or device in either direction so as to 75
utilize the full power of the motor at that
time. |

12. In electric apparatus the combination
of a motion plate or part to be moved with
an electric motor to move the same, a motor- 80
cirenit, a rheostatic device operated automat-
ically by said motion-plate to throw on the
full power of the field-magnets of the motor
to start said motlon plate, and reduce the
power of said field-magnets as sald motion- 35
plate progresses.

13. In electric apparatus for operating
switches, signals and the like, the combina-
tion W1th the motion plate or demce the elec-
tric motor to move the same, and a switch 9o
with means whereby connection 1s made
through said switeh for operating the motor
upon a movement of said motion-plate.

14. In electric apparatus for operating

‘swmches signals and the like, the combina- 95

tion wﬂ;h the motion plate or demce, the elec-

tric motor to move the same, said motor hav-

ing two elc% cach for producmc}" a different
movement of the motor, and the motor-cir-
cuit of an electric sw1tch to govern said mo- 100
tor, said switch comprising a stationary part

and two parts movable Wlth reterence to sa,ld
stationary part.

15. In electric apparatus for operating
switehes, signals and the like, the combina- 1035
tion with the motion plate or demce the elec-
tric motor to move the same, said motor hav-
ing two fields each for producing a different
movement of the motor, the motor-circuit and
indicator operated by a single electric unit, 110
an electric switch to govern sald motor a,nd .
sald single electric unit, said switch compris-
ing a stationary part and two parts movable
with reference to said stationary part.

16. In electric apparatus for operating II5
switches, signals and the like, the combina-
tion of the motion plate or dewce to be moved
with an electric unit to move the same, two
electric switches each adapted to make and
break four. electric circuits, an indicator op- 120
erated by a single electric unit and four cir-
cuits connecting smd first-mentioned unit and
said second electric unit through said electrlc
switches.

17. In electric apparatus for operating 125
switches, signals and the like, the combina-
tion of the motion plate or device to be moved
with an electric motor to move the same, said
motor having two fields each for preduomﬁ* 3]
different movement of the motor, two electric 130




switches each adapted to make and break four

776,238 N I 74

electric circuits, an indicator operated by a

-_-smole electric umt and four circuits connect-.
“1ng said motor and said single electt 1C umt

thrmwh said electric smtcheq

18. In- electric apparatus for operating |

| sw1tches signals and the like, the combina-

tion of the motion plate or device to be moved

- with an electric motor to move the same, said

IO

motor having two fields each for pr oducmu* 3)

dlf‘fex ent movemem of the motor two electrm |

switches each adapted to make and break four
electric circuits, an indicator operated by a

single electric magnet and four circuits con-
nectmo said motor and said magnet through I 5
said electmc switches.

In testimony whereof I have hereunto set
my h:-:md this 4th day of October, 1904. =

LAW. (_TRIFFITH

In presence of—
Francis F. Firwp,
J. ¥. BoNDREAT.
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